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wOHlaI ckrd,a;=ñhf.a mKsúvh

.Ks; wOHdmkh ixj¾Okh lsÍu i|yd cd;sl wOHdmk wdh;kfha .Ks; fomd¾;fïka;=j

úiska ldf,daÑ; j úúO l%shd ud¾. wkq.ukh lrñka isà' zzixhqla; .Ks;h" iaÓ;slh - IZZ

kñka rÑ; fmd; tys tla m%;sM,hls'

fod<y iy oy;=kajk fY%aKsj,j, úIh ks¾foaY yeoEÍfuka miq meje;afjk wOHhk

fmdÿ iy;sl m;% ^Wiia fm<& úNd.h i|yd isiqka iQodkï lsÍu mdif,a .=rejrhdg

mejfrk m%Odk ld¾hhls' fï i|yd fhda.H we.hSï WmlrK fnfyúka úr, fõ'

fjf<|fmdf,a mj;akd fndfyduhla WmlrK j,x.= núka yd .=Kd;aul núka W!k

m%Yakj,ska iukaú; m%Yak m;%j,ska hqla; nj fkdryils' fuu ;;a;ajh j<lajd isiqkag

úNd.hg ukd f,i iQodkï ùu i|yd cd;sl wOHdmk wdh;kfha .Ks; fomd¾;fïka;=j

fuu ixhqla; .Ks;h zziaÓ;slh - IZZ ilia lr we;' fuh úIh ks¾foaYhg wkqj ilid"

mQ¾j mÍlaIKhkag ,la lr lrk ,o jákd m%Yak we;=<;a .%ka:hls' m%Yak iu`. tajdfha

W;a;r we;=<;a lr ;sîu .=rejrekag fuka u isiqkag o fnfyúka m%fhdackj;a jk nj

ksiel h'

fuu fmd; mÍYS,kfhka .Ks; úIhfha we.hSï l%shdj,sh id¾:l lr .kakd fuka

.=rejrekaf.ka o" isiqkaf.ka o b,a,d isáñ'

zzixhqla; .Ks;h" iaÓ;slh - IZZ Tn w;g m;a lsÍu i|yd wkq.%yh ±la jQ AusAid jHdmD;shg;a"

fuu ld¾hh id¾:l lr .ekSug Ydia;%Sh odhl;ajh iemhQ .Ks; fomd¾;fïka;=fõ ld¾h

uKav,hg yd ndysr úoaj;=ka ish¨ fokdg;a uf.a m%Kduh ysñ fõ'

wdpd¾h à' ta' wd¾' fÊ'  .=Kfialr

wOHlaI ckrd,a

cd;sl wOHdmk wdh;kh
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wOHlaI;=udf.a mKsúvh

wOHhk fmdÿ iy;sl m;% ̂ Wiia fm<& úIhOdrdjka w;r .Ks;h úIhOdrdj i|yd iqúfYaIs

ia:dkhla ysñj we;' wOHhk fmdÿ iy;sl m;% ^idudkH fm<& úNd.fhka Wiia f,i

iu;ajk isiqka úfYaIfhka .Ks; úIh Odrdjg m%sh lrhs' rglg iy f,dalhg Tìk

kfjda;amdol rdYshla ìys lsÍug odhl jQ úfYaI{hska ìys lr we;af;a Wiia fm< .Ks;

úIhOdrdj ye±rE isiqka nj w;S;h uekúka idlaIs orhs'

wOHhk fmdÿ iy;sl m;% ̂ Wiia fm<& .Ks; úIhhka i|yd úIhud,dj ilia lr we;af;a

úoHd;aul f,dalhg" ;dlaIK f,dalhg iy jevf,dalhg w;HjYH úoaj;=ka ìys lr §fï

mru fÉ;kdj we;sjhs'

j¾I 2017 isg Wiia fm< ixhqla; .Ks; úIh iy Wiia fm< .Ks; úIh i|yd ixfYdaê;

kj úIhud,djla l%shd;aul fõ' fuu úIhud,dj bf.k .kakd YsIH YsIHhdjkaf.a

bf.kqu myiqj i|yd mqyqKq m%Yak iy W;a;r we;=<;a fmd;la cd;sl wOHdmk wdh;kfha

.Ks; fomd¾;fïka;=j úiska ilia lr we;'  fuu fmdf;a we;=<;a m%Yak isiqkaf.a ixl,am

idOk uÜgu uek ne,Sug;a bÈßfha § mj;ajk wOHhk fmdÿ iy;sl m;% ^Wiia fm<&

úNd.h i|yd fmr iQodkug;a iqÿiq jk mßÈ ilia lr we;' m%Yakhg wod< W;a;r imhd

§fuka n,dfmdfrd;a;= jkafka YsIH YsIHhdjka m%Yakhla i|yd W;a;rh ,nd§fï § wkq.ukh

l< hq;= mshjr iy l%ufõo ms<sn| j w;a±lSula ,nd §u hs' tu`.ska W;a;rh fm<.eiaúh hq;=

wdldrh ms<sn| j isiqkag ;u yelshd" l=i,;d iy oekqu jeä ÈhqKq lr .ekSug yelsfõ'

fuu m%Yak iy W;a;r ilia lsÍug úfYaI{;djhla we;s úYajúµd, lÓldpd¾hjreka

.=rejreka iy úIhud,d úfYaI{hskaf.a iïm;a odhl;ajh ,nd § we;' ;jo fuu m%Yak

ilia lsÍfï § tla tla úIh wka;¾.;hka i|yd úúO udk Tiafia YsIH YsIHhdjkaf.a

wjOdkh fhduq lsÍug;a" isiqkaf.a ±kqu mq`M,a lr .ekSug;a wjia:dj ,nd §ug yd u.

fmkaùug wjOdkh fhduq lr we;' .=rejrekaf.a Wmfoia iy u. fmkaùu hgf;a fuka u

iajhxj bf.kqu i|yd;a WÑ; f,i fuu fmd; ilia lr we;'

fujeks jákd fmd;la ks¾udKh lsÍug wjYH Wmfoia iy u. fmkaùu ,ndÿka cd;sl

wOHdmk wdh;kfha wOHlaI ckrd,a;=ñhg iy iïm;a odhl;ajh ±la jQ ieug;a ia;=;shs'

fuu fmd; Ndú; lr tu`.ska ,nk w;a±lSï ;=<ska kej; uqøKhl § Ndú;hg iqÿiq

Okd;aul woyia wm fj; ,nd fok f,i f.!jrfhka b,a,d isáñ'

fla' rxð;a m;auisß

wOHlaI

.Ks; fomd¾;fïka;=j

cd;sl wOHdmk wdh;kh
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úIhud,d lñgqj

wkque;sh ( Ydia;S%h lghq;= uKav,h"
cd;sl wOHdmk wdh;kh'

WmfoaYl;ajh ( wdpd¾h à' ta' wd¾' fÊ' .=Kfialr ñh
wOHlaI ckrd,a
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fla' fla' jðud tia' lxldkïf.a fufkúh
iyldr lÓldpd¾h" .Ks; fomd¾;fïka;=j
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iïm;a odhl;ajh(

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

cd;sl wOHdmk wdh;kh'
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fla' .fkaI,sx.ï uhd úY%dñl m%Odk jHdmD;s ks,Odß

cd;sl wOHdmk wdh;kh

ù' rdcr;akï uhd úY%dñl .Ks; wdpd¾h
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fmrjok

wOHdmk fmdÿ iy;sl m;% ̂ Wiia fm<& fY%aKsj, ixhqla; .Ks;h bf.kqu ,nk isiqka

mqyqKq ùu i|yd fuu fmd; ilia lr we;' isiqkag m%udKj;a wNHdi ,nd §u i|yd;a" úIh

Odrdj ye±rE miq úNd.hg iqodkï lsÍu msKsi wNHdi lrùfï wruqfKka fuu fmd;

ilia lr we;' fuh wdo¾Y m%Yak m;% lÜg,hla fkdjk nj;a wNHdi m%Yakj, tl;=jla

nj;a isiqka .=rejreka jgyd .; hq;=hs'

fuu wNHdi m%Yak lÜg,fha wNHdi l< miq § we;s ms<s;=re iu. ;ukaf.a ms<s;=re

ii|d ne,sh yels h' fuys § we;s wdldrfha u ish¨u mshjr isiqkaf.a ms<s;=rej, ;sîu

w;HjYH fkdfõ' Tfí ms<s;=rej, ksjerÈ;djh ne,Sug;a mshjr ksjerÈj wkq.ukh

lsÍug u. fmkaùula f,i fuys ms<s;=re § we;s nj jgyd .kak'

fuu wNHdi m%Yak lÜg,h j¾I 2017 isg l%shd;aul jk ixfYdaê; úIh ud,djg wkqj

2019 wjqreoafoa m%:u jrg w'fmd'i ^W'fm<& úNd.hg fmkS isák isiqka b,lal lrf.k

ilia lr we;' kuq;a ixhqla; .Ks;h" Wiia .Ks;h" .Ks;h jeks úIhka yodrk ;ukaf.a

úIhOdrdjg wkqj m%Yak lÜg,h Ndú; l< yels h'

cd;sl wOHdmk wdh;kfha .Ks; fomd¾;fïka;=j úiska t<s olajk w'fmd'i ̂ W'fm<&

i|yd jq m%:u wNHdi m%Yak lÜg,hg wu;rj iaÓ;slh - I iaÓ;slh - II" ixhqla; .Ks;h I"

ixhqla; .Ks;h II i|yd tall wkqj ilia l< wNHdi m%Yak lÜg, blaukska t<s ±laùug

kshñ;h'

fuu fmdf;ys we;s wvqmdvq iïnOkaj woyia wm fj; fhduq lrkafka kï kej;

uqøKfha § ilia lsÍug yels fõ' Tfí woyia wm uy;a w.h fldg i,lk nj;a fuhska

okajd isáñ'

tia' rdfÊkaøï uhd

jHdmD;s kdhl

12 - 13 fY%aKs- .Ks;h
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1'0  ffoYsl

1'1 wÈY rdYs
wod< tall iu`. ixLHd u`.ska uq¿ukska u ks¾Kh l< yels rdYs wÈY rdYs hhs lshkq
,efí'
ÿr" ld,h" ialkaOh" mßudj" WIaK;ajh wÈY rdYs fõ'
;j o" tl u j¾.fha rdYs folla wdl,kfha § tu j¾.fha u ;j;a rdYshla ,efí'

WodyrK (

ialkaOh 10 kg fõ' WIaK;ajh  27° C fõ'  ld,h  20 s fõ' ÿr 2 m fõ' j¾.M,h  5 m
2

fõ' mßudj  4 m3fõ' Odß;dj 2 l fõ' fõ.h 5 m s-1 
fõ'  by; WodyrKj, tall rys;

ixLHd;aul fldgi wÈY hhs lshkq ,efí'

tall iu`. úYd,;ajh muKla we;s j iïmQ¾Kfhka úia;r l< fkdyels rdYs o fõ'
tajd iïmQ¾Kfhka u ±laúh yelafla úYd,;ajh yd ÈYdj jk fol u weiqßks'
i) WodyrKhla f,i kejlaa 15 km h

-1
 fõ.fhka W;=re foig .uka lrhs'

ii) wxY=jla u; ksõgka 20l n,hla isria f,i my<g l%shd lrhs'

ffoYsl ms<sn| j wOHhkh m%:u jrg fhduq jQfha 19 jk ishji ueo Nd.fha § h'
uE; w;S;fha § ffoYsl ke;su neß WmlrKhla njg m;a j we;' .Ks;{fhda
fN!;sl úoHd{fhda  cHdñ;sl yd fN!;sl .eg¨ ixCIsma; j bÈßm;a lsÍug ffoYsl
Ndú; lr;s' bxðfkarejkaf.a .Ks;uh iq`M lsÍï i|yd o ffoYsl fhdod .kS'

1'2 ffoYsl rdYs

tall iys; j úYd,;ajh yd ÈYdj u`.ska iïmQ¾Kfhka úia;r l< yels rdYshla
ffoYsl rdYshla f,i y÷kajuq'

WodyrK (
i. W;=re foig úia:dmkh  5 m fõ'
ii. .sksfldk foig 15 m s

-1
 m%fõ.hls'

iii. 30 N Ndrhla isria j my<g mj;S'
iv. 10 N n,hla ;srig 30°l fldaKhla by< ÈYdjg mj;S'

ffoYsl i|yd úYd,;ajhla ÈYdj;a hk 2 u mj;S'

1'3 ffoYslj, ksrEmKh
ffoYsl ksrEmKh i|yd l%u folla fõ'

cHdñ;sl ksrEmKh

ffoYslhla AB  ÈYd.; f¾Ld LKavhla u`.ska ksrEmKh l<
yelsh' f¾Ld LKavfha È. ffoYslfha úYd,;ajh ,nd foa' th
u; B ysi ÈYdj ksrEmKh lrhs' fuh ffoYslfha cHdñ;sl
ksrEmKh f,i olajkq ,efí' A

B
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WodyrK (

kef`.kysrg 4 N n,hla ±laùug kef`.kysr foig  AB = 4  tall jk fia f¾Ld

LKavh w¢kq ,efí' n,fha ÈYdj A isg B olajd ̂ rEmfha ±lafjk mßÈ& B;,h u`.ska

olajuq'

ùÔh ksrEmKh

AB ffoYslh ;ks ùÔh ixfla;hla ̂  a " a  jeks & u`.ska olajuq' iuyr mdG .%ka:j,

a ;o l¿ wl=ßka oelafjk ixfla;hlska idudkHfhka olajkq ,efí'

1'4 ffoYslhl udmdxlh

ffoYslhl úYd,;ajh tys udmdxlh u`.ska y÷kajkq ,efí'

AB  fyda a  ffoYslfha udmdxlh AB  fyda a fyda f,i olajuq'

ffoYslhl udmdxlh yeu úg u RK fkdfõ'

1'5 ffoYsl foll iudk;dj

ffoYsl folla úYd,;ajfhka iudk j tl u ÈYdjg fõ kï tajd iudk ffoYsl

hhs lshkq ,efí'

AB  ( = a) yd CD (=b) ffoYsl fol iudk jkafka

i) CDAB 

ii) AB  // CD yd

(iii) AB  yd CD tl u ÈYdjg jkafka kï u muKs'

igyk ( AB  yd  CD  ffoYsl i,lkak'

AB = CD tkï CDAB 

AB  // CD
tfy;a tajd tl u ÈYdjg fkdfõ'

tu ksid  AB    CD  ; a  b

1'6 tall ffoYsl

tall úYd,;ajfhka hq;a ffoYslhla tall ffoYslhla hhs lshkq ,efí' fok ,o a,

ÈYdjg tall ffoYslh .a
1
a  u`.ska olajuq'

A B
>

D

C

B

A

D

CB

A
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1'7 wNsY+kH ffoYslh
úYd,;ajh Y+kH jk ffoYslhg wNsY=kH ffoYslhla hhs lshkq ,efí' th 0 u`.ska

olajkq ,efí' 0  = 0 yd tys ÈYdj wNsu; fõ' th ,laIHhla u`.ska olajkq ,efí'

1'8 fok ,o ffoYslhl RK ffoYslh

AB fok ,o ffoYslh i|yd BA " ABys RK ffoYslh fõ' th  BA  = - AB f,i
,shhs'

AB  = a, kï túg  BA  = -a

AB  = BA , a  = a-

1'9 ffoYslhla wÈYhlska .=K lsÍu

 a ffoYslhla o  wÈYhla o úg wÈYfha yd a ffoYslfha .=Ks;h  a fõ' fuys  .

tkï  > O, O yd  < O wjia:d ;=k hgf;a i,ld ne,sh hq;= h'

wjia:dj

(i)  > 0

OA  = a, f,i .ksuq'

OB = OA jk fia OA u; fyda

Èla l< OA u; B ,laIH .ksuq

OB  = OA  = a

(ii)  0, úg a wNsY+kH ffoYslh f,i w¾: olajuq'

tkï a = 0a = 

(iii) < 0

fï wjiaa:dfõ a ys ÈYdjg úreoaO ÈYdjg jQ a fuka    .=Khla úYd, jQ

ffoYslhla fõ' túg OB =  OA.  OB = a. fõ'

Èla lrk ,o AO u; B ,laIH f;dard .ksuq'

A AA

OO O

B

B

0 1   1 

>0)O

A

O

B

a

a

a

A

A

a
-a

A

B B
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1'10 iudka;r ffoYsl

fok ,o a yd ka, ka ffoYsl  a g iudka;r j mj;S'

(i)  k > 0, úg ka ffoYslh  ays ÈYdjg fõ'

(ii) k < 0, úg ka ffoYslh  a.ys ÈYdjg m%;súreoaO ÈYdjg fõ'

 a yd b ffoYsl fol iudka;r hhs lshkq ,nkafka b = a

1'11 ffoYsl wdl,kh

 a  yd b  ffoYsl AB yd  BC  u`.ska ms<sfj<ska ksrEmKh lrhs kï túg a yd b

ffoYslj, tl;=j AC u`.ska ksrEmKh fõ'

tkï AC


= AB  + BC


= a + b

fuhg ffoYsl wdl,kfha ;%sfldaK kS;sh hhs lshkq ,efí'

 AB = a yd CD  = b  ffoYsl folla hhs .ksuq'

  PQ = AB yd PQ // AB jk fia  PQ f¾Ld lKavh w¢kak'

 QR = CD yd QR // CD jk fia  QR f¾Ld LKavh w¢kak'

w¾: ±laùfuka  AB  =  PQ  = a yd CD  = QR  = b

wdl,kh ms<sn| ;%sfldaK kS;shg wkqj

PR  = PQ  + QR  = a + b

 
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1'12 ffoYslhl w¾: ±laùu

ffoYslhlg úYd,;ajhla yd ÈYdjla we;s w;r wdl,kh ms<sn| ;%sfldaK kS;sh

ms<smeÈh hq;= fõ'

1'13 ffoYsl folla w;r fldaKh

a yd b ffoYsl folla hhs is;uq'

a yd b w;r fldaKh my; ±lafõ'

0     fõ'

 a yd b iudka;r yd tl u ÈYdjg fõ kï túg   = 0.

a yd b iudka;r yd m%;súreoaO ÈYdjg fjkia kï túg  = .

1'14 msysgqï ffoYsl

uQ,h f,i f;dard.kakd O wp, ,laIHh iu`. ´kEu

P ,laIHhl msysgqu OP  u`.ska ±laúh yelsh'

 OP  = r  uQ,hg wkqnoaO P ys msysgqï ffoYslh f,i

y÷kajkq ,efí'

 A yd B ,laIH foflys msysgqï ffoYsl  a yd b f,i .ksuq'

OA  = a, OB  = b

OA  +  AB= OB

AB = OB  - OA

= b - a

1'15 ffoYsl ùcfhys kS;s

 a, b, c ffoYsl hhs o   yd  wÈY hhso .ksuq

(i) a + b  = b + a  (kHdfoaY kHdh)

(ii) (a + b) + c = a + (b + c) (ix>gk kHdh)

b
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(iii) (a + b) = a + b (ú>gk kHdhh)

(iv) a + 0 = a = 0 + a

(v) a + (-a) = 0 = (-a) + a

(vi) a = a + a

(vii) (a) =    a a   

idOkh

(i) AB  = a  yd BC  = b f,i .ksuq

ABCD iudka;rdi%h iïmQ¾K l< úg

±ka DC =  AB  = a

AD  = BC  = b

ffoYsl wdl,kh ms<sn| ;%sfldaK kS;sfhka

AC =  AB  + BC  = a + b

AC =  AD  + DC  = b + a

tkhska  a + b  =  b + a

(ii)  AB  = a, BC  = b iyCD  = c

AD = AB  + BD

= AB  + ( BC  + CD )

= a  + (b + c ) ....................... 

AD = AC  + CD

= ( AB  + BC ) + CD

= (a + b) + c ........................

 (1) yd (2), (a + b) + c = a + (b + c)

(iii) (a + b) = a + b

 OA  = a  yd AB  = b  f,i .ksuq
B'

B'
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 A' ,laIHh OA u; ^fyda Èlal,  OA ) u; f;dard .ksuq

 AO   = OA  = a

 AB g iudka;rj  A' yryd we|s f¾Ldjg OB f¾Ldj fyda Èla lrk ,o  OB f¾Ldj B'

ys§ yuq fõ'

±ka , OAB, OA'B' ;%sfldaK iurEmS fõ'

OA
AO 

 = AB
BA   = OB

BO 
 =

BA   =  AB  = b  yd BO   = OB ........... 

BO   = AO   + BA   = a + b ............

OB  = OA  + AB ) = (a + b) ............

 (1) BO   = OB

 (2) yd (3)

a + b  = (a + b)

 < 0 úg

OA


= a , AB 


b , OA' a


 BA g iudka;rj A'B' wekao úg Èlal, BO, B' ys§ yuqfõ' BA   = b yd

BO   = a + b

iurEmS ;%sfldaK ,laIKj,ska yd ffoYsl .=Kj,ska

(a + b) = a + b  , < 0

(iv) a + 0 = a = 0 + a

 AB  = a f,i .ksuq

AB = AB  + BB
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a = a + 0 .................... 

AB = AA + AB

a = 0 + a ................... 

 (1) yd (2) a + 0 = a = 0 + a

1'16 úi÷ ksoiqka

WodyrK 1

ABCDEF iúê Ivdi%hls AB  = a yd  BC  = b , kï AC,  AD , AE  yd AFffoYsl

a, b  moj,ska fidhkak'

AC = AB  +  BC  = a + b .

cHdñ;sfhka  AD = 2BC; AD //BC

/ AD = 2 BC  = 2b

AE = AD  +  DE

= 2b + (-a) = 2b - a

cHdñ;sfhka  BC = FE; BC // FE

FE = BC  = b

AF = AE  +  EF  =  (2b - a) - b = b - a

WodyrK 2

A yd B ,CIj, msysgqï ffoYsl ms<sfj<ska  a yd b  fõ'

(i) C , ABys uOH ,laIHhhs'

(ii) D ,  AB u;  AD : DB = 1 : 2 jk mßÈ fõ

(iii) E , AB u; AE : EB = 2 : 1 jk mßÈ fõ

 Cys, Dys yd E ys msysgqï ffoYsl fidhkak'

OA  = a, OB  = b. f,i .ksuq  túg AB  = OB  - OA  = b - a

(i) AC = CB

       OC  = OA  + AC

= OA  + 2
1 AB

= a + 2
1 (b - a )

= 2
1 (a + b )
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(ii) AD : DB = 1 : 2

OD  = OA  + AD

        = OA  + AB
3
1

  = OA  + 




 OAOB
3
1

  = a + 3
1 (b - a)

 = ba
3
1

3
2   =  ba2

3
1

(iii) OE  = OA  + AE

  = OA  + AB
3
2

  = OA  + 




 OAOB
3
2

  =  a + 3
2 (b - a)

  = ba
3
2

3
1 

  =  ba 2
3
1 

WodyrK 3

 -2p + 5q, 7p - q yd  p + 3q hkq ms<sfj<ska  A, B yd C ,laIH ;=fkys wp,  O, uQ,hg

wkqnoaOj msysgqï ffoYsl hhs .ksuq' fuys  p yd q iudka;r fkdjk ffoYsl folls'

A, B yd C tal f¾Åh nj fmkajd  C u`.ska AB fnok wkqmd;h fidhkak'

OA  = -2p + 5q, OB  = 7p - q, OC  = p + 3q

AB   = OB - OA

   = (7p - q) - (-2p + 5q)

   = 9p - 6q

AC   = OC - OA

   = ( p + 3q  ) - (-2p + 5q)

   = 3p - 2q

AB   = 3(3p - 2q)

AC  = 3p - 2q    AB  = 3 AC

tu ksid  A, B yd C tal f¾Åh jk w;r  AC : CB = 1 : 2

A

B

O

D

2

1

a

b

O
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WodyrK 4
a, b wNsY+kH fkdjk iudka;r fkdjk ffoYsl yd ,  wÈY fõ'  a + b = 0  kï

yd kï u muKla  = 0 yd  = 0 nj Tmamq lrkak'

 = 0 yd   = 0 hhs is;uq

a + b = 0 + 0 = 0.

úf,dau jYfhkaa + b =  0  f,i .ksuq

 (i) wjia:dj :  =0 f,i .ksuq

túg 0 + b = 0

b = 0

b   0 , ksid   = 0  nj ,efí'

= 0, kï túg   = 0  fõ'

  tfiau   =0, kï túg   = 0 nj fmkaúh yelsh'

 (ii) wjia:dj :   0 hhs is;uq

  a + b = 0

a = b

  a = 



 b ( 0)

by; iólrKh u`.ska  a // b nj ,efí'

fuh mriamr úfrdaOhls'

tkhska  hehs l, Wml,amkh jerÈh'
tuksid = úh hq;=hs'

fï wdldrhgu  = 0 nj fmkaúh yel'

tu ksid a + b = 0  kï yd kï u muKla  = 0,  = 0 fõ'

WodyrK 5

OABC iudka;rdi%hls' BCys uOH ,laIH D fõ' OD" yd AC f¾Ld M ys § fþokh

fõ'   OA  = a, OC  = c  hhs § we;'

(i) OD   a yd c moj,ska fidhkak'

(ii) OM : MD =  : 1 kï" OM   a, c yd   moj,ska fidhkak'

(iii)  AM : MC =   : 1 kï" AM    a, c yd moj,ska fidhd tkhska OM  fidhkak'

(iv) by; (ii) yd (iii) ka ,nd.;a m%;sM, Ndú;fhka ys yd ys w.h fidhkak'
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 (i) OA  = a, OC  = c ; OA  = CB = a

OD  OC  + CD

=  OC  + CB
2
1

= c + 2
1 a          ..................................................

OM : MD =  : 1,  OM  = 1


 OD  1






 ca
2
1       ................  

AC  OC  - OA
=  c - a

AM : MC =  : 1,  AM  = 1


AC =
1


(c - a)

OM  = OA  + AM =  a + 
1


(c - a)

= 











1μ
μ

1 a + 
1

 c

=
1μ

1


a + 
1

 c   ........... 

  yd 

 a ,  c g iudka;r fkdjk ksid

1)2(λ
λ
  = 1μ

1
 ........................

     1λ
λ
  = 1


........................




ka 2

1 =
1
     ,  = 2

 = 2, kï  1)2(λ
λ
 = 3

1

 = 2
 = 2 =

tkï  OM : MD =  AM : MC = 2 : 1
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1'17 wNHdih

1. ABCDEF iudldr Ivdi%h  AB = a, AC = b .  a yd b moj,ska AD , AE , AF

fidhkak'

2. ABCDEF iudldr Ivdi%hla yd  O tys flakaøh fõ' OA  = a, yd OB  = b kï AB ,

BC , CD , DE , EF , FA    a, b moj,ska fidhkak'

3. ABCD ;, p;=ri%hla yd  O p;=ri%h mj;sk ;,fha jQ ,laIHhls' COAO  =

BODO , kï ABCD  iudka;rdi%hla nj fmkajkak'

4. ABC hkq BA = BC jk iuoaúmdo ;%sfldaKhls'  ACys uOH ,laIH D fõ' BCBA

= 2 BD nj fmkajkak'

5. a yd b tlsfklg ,ïnl ffoYsl folls' ffoYsl wdl,kh ms<sn| ;%sfldaKh kS;sh

Ndú;fhka  ba  = ba nj fmkajkak' ba  = 5 yd a  = 3, úg b fidhkak'

6. a, b hkq  a  = 6, b  = 6 jk ffoYsl fõ'  a yd  b w;r fldaKh 60° fõ'  ba  yd

ba   fidhkak'

my;  (7,8,9) m%Yak idOkh lsßug ffoYsl Ndú; lrkak'

7. ABC ;%sfldaKhls. D yd E, AB yd ACys uOH ,laIHh fõ'  DE = 2
1 BC yd DE , BC

iudka;r nj idOkh lrkak.

8. ABCD p;=ri%hls'  P, Q, R yd S ms<sfj<ska  AB, BC, CD yd DA mdoj, uOH ,laIHh

fõ' PQRS iudka;rdi%hla nj fmkajkak'

9. ABC ;%sfldaKhls'  A, B yd C ys msysgqï ffoYsl  a, b, c fõ' ABC ;%sfldaKfha flakaøfha

msysgqï ffoYslh fidhkak'

10. OABC iudka;rdi%hls'  AB ys uOH ,laIHh  D fõ' OD yd  AC f¾Ld E ys§ fþokh

fõ'

 OA  = a, OB  = b, OE : ED = : 1, CE : EA =  : 1.

i. OD  ffoYslh  a yd b moj,ska fidhkak' tkhska OE ffoYslh , a yd  b

moj,ska ,shkak'

ii. AC ffoYslh fidhd  OE  ffoYslh , a yd b moj,ska ,shkak'
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iii. (i) yd (ii) ,nd .;a m%;sM, Ndú; lr by;  yd  fidhkak'

iv. OD yd CB Èla l< úg H, § yuqfõ kï  OH  ffoYslh fidhkak'

11. OABC p;=ri%h .ksuq'  OB yd AC ys uOH ,CIH D yd  E  fõ' úl¾K fþok ,laIHh

F f,i .ksuq'  A, B yd  C ,laIHj, msysgqï ffoYslh  O g wkqnoaOj  a, b yd c f,i

.ekSfuka OF =  1 a b c
4

   nj fmkajkak'

 P yd Q hkq OA yd BC mdoj, uOH ,laIH fõ'  P, F yd Q tal f¾Çh nj fmkajkak'

PF : FQ wkqmd;h fidhkak'

12.  A yd B " O iu`. tal f¾Çh fkdjk m%Nskak ,laIH folla f,i .ksuq'  A yd B

msysgqï ffoYsl ms<sfj<ska Og wkqnoaO j  a yd b kï  AB u; D ,laIHh BD = 2DA

jk mßÈ Dys msysgqï ffoYslh  ba2
3
1  nj fmkajkak'

BC  = Ka (K > 1)  O, D yd C ,laIH tal f¾Åh fõ' kys w.h yd OD : DC wkqmd;h

fidhkak' a yd b  moj,ska AC  m%ldY lrkak'

;j o ACg iudka;rj O yryd hk f¾Ldj Eys § AB yuq fõ kï  6DE = AB nj

fmkajkak'

13.  ABCD ;%mSishula jk w;r  DC = AB
2
1  ;j o AB  = p  iy AD  = q fõ'  E ,laIHh

BC u; msysgd we;af;a BE  = BC
3
1 jk f,i fõ' AE iy BD f¾Ldj, fþok ,laIHh

jk F,  BF  = BDλ mßÈ fõ' fuys  hkq ksh;hls'  (0 < < 1)  AF  =   qp λλ-1   nj

fmkajkak' tkhska  ys w.h fidhkak'

1'18 ldáishdkq ffoYsl wxlkh

ldàishdkq ;,h i,lkak'

Ox foig tall ffoYslh i, f,i o Oy foig tall ffoYslh

j, yd P  (x, y) f,i .ksuq'

 OP  = r f,i .ksuq'

r = OP  = MPOM  =  xi + yj

r  = OP = 22 yx 

 1 2a a i a j   yd 1 2b b i b j   f,i .ksuq'

   1 1 2 2a b a i b i a j b j      nj yd

         1 1 2 2a b a b i a b j     nj fmkajkak'

r
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idOkh

1 2OA a i a j 


1 2A ( , )a a

1 2OB b i b j 


1 2B ( , )b b

OACB iudka;rdi%h iïmq¾K lruq' túg OC  = ACOA  = a + b

ABys uOH ,laIHh M ksid  M  
1 1 2 2,

2 2

a b a b  
 
 

OCys uOH ,laIHh M ksid        C   1 1 2 2,a b a b 

OC  = (a
1
 + b

1
)i + (a

2
 + b

2
)j

a = a
1
i + a

2
j yd  b = b

1
i + b

2
j  kï túg

a - b = a + (- b) =  (a
1
i + a

2
j ) + (-b

1
i - b

2
j )

=  (a
1
 - b

1
)i + (a

2
 - b

2
)j

WodyrK 6

A  (2, -1) yd  B  (5, 3)

i. OA , OB , AB   i, j moj,ska fidhkak'

ii. OA , OB , AB  fidhkak'

iii. AB  foig tall ffoYslh fidhkak'

A  (2, -1), B  (5, 3)

(i) OA  =      2i - j OB  = 5i + 3j

AB  =  OB  - OA =  (5i + 3j) - (2i - j)

  =      3i + 4j

(ii) OA  = 2i - j, OA  =  222 1   = 5

OB  = 5i + 3j, OB  = 22 35   = 34

AB  = 3i + 4j, AB  = 22 43   = 25  = 5

(iii)  AB  foig tall ffoYslh fidhkak'

AB

AB
 = 5

1 (3i + 4j)
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1'19 wNHdih

1.  a = i - 2j    b = 4j     c  = 3i - j f,i .ksuq'

i. (a) 2a + b (b) a + 3c (c) 2a - b - c

ii. (a) ba2 (b) ca 3 (c) cba 2

iii.  a + b + c foig tall ffoYslh fidhkak'

2.  A  (4, 3), B  (6, 6) yd  C  (0, 1) hhs § we;'

(a) OA , OB , OC   ffoYsl ,shkak'

(b)  AB , BC , CA  fidhkak'

(c)  AB , BC , CA  fidhkak'

3. O hkq uQ,h yd  OA  =  -i + 5j, OB  = 2i + 4j yd OC  = 2j fõ' AB , BC , CA

fidhkak' tkhska  ABC iuoaúmdo ;%sfldaKhla nj fmkajkak'

4. OA  =  i + 2j,  OB  = 3i - j yd  OC  = -j + 5j. kï AB  yd CA  fidhd tkhska  A, BA, B

yd C ,laIH tal f¾Çh nj fmkajkak'

5. A yd B ,laIHj, msysgqï ffoYsl ms<sfj<ska a yd b fõ' fuys  a = 2i + 3j  iy

b =  i + 5j fõ'

(i) AB, ys uOH ,CIh R kï R j, msysgqï ffoYslh  i, j moj,ska ,shkak'

(ii) c = 2a - b kï  c foig tall ffoYslh i, j moj,ska fidhkak'

6. (a) úYd,;ajh tall 10jk  3i - 4j  ÈYdjg jQ ffoYslh  ai + bj, f,i ,shkak'

(b) A  (-2, -5) yd  B (3, 7)

(i)  OA , OB  ,shd tkhska  AB ,shkak'

(ii) úYd,;ajh tall 65  jk AB  , ÈYdjg jk ffoYslh ai + bj wdldrhg

fidhkak'

1'20 ffoYsl foll wÈY .=Ks;h

óg fmr wms ffoYsl tl;=j yd wka;rh bf.k .;suq' ffoYsl .=Ks; folla w¾:

olajd we;'

(i) ffoYsl folla w;r wÈY .=Ks;h

(ii) ffoYsl folla w;r ffoYsl .=Ks;h
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w§Y .=Ks;h ;s;a .=Ks;h f,i y÷kajhs' ;s;a .=Ks;fha m%;sM,h wÈYhls' ffoYsl

.=Ks;fha m%;sM,h ffoYslhls'

w¾: ±laùu ( wÈY .=Ks;h

 a yd  b ´kEu wNsY=kH fkdjk ffoYsl folla hhs .ksuq'

  hkq ffoYsl fol w;r fldaKh hs'

 a yd b ffoYsl w;r wÈY .=Ks;h  a   b = a  b  cos

0    f,i w¾: olajuq'

wÈY .=Ks;fha .=Ks;h

1.  a   b = b   a (kHdfoaY kHdh)

w¾: ±laùfuka  a . b = a  b  cos

=  b  a  cos

tkhska  a   b = b   a

2.  a yd b wNsY=kH fkdjk ffoYsl folla kï  a   b= o jkafka a , b g ,ïnl jkafka

kï u muKs'

a   b = 0 a  b  cos = 0

 cos = 0 (a, b  0)

  = 2
π

3. a   a = a  a  cos =
2

1a = a
2
       f,i o ,shkq ,efí'

i   i = i  i  cos  × 1 × 1 = 1

j   j = j  j  cos  × 1 × 1 = 1

i   j = i  j  cos 2
π  × 1 × 0 = 0

tkï  i   i  =  j   j = 1 o i   j = j   i = 0 fõ'

4. a , b, c ffoYsl fõ'

a . (b + c) = a.b + a.c (ú>gk kS;sh)

a yd b  w;r fldaKh fõ

a yd c w;r fldaKh fõ

a yd (b + c) fldaKh fõ'

a  (b + c) = a  cb  cos

= (OA) (OC) cos

a

b


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 (OA) . (ON)

= (OA) (OM + MN)

= OA.OM + OA . MN

= OA. OB cos + OA. BCcos (MN = BL)

= OA  . OB  +  OA . BC

= a   b + a   c

tu ksid a . (b + c) =  a   b + a   c

5.  a = a
1

i  + a
2

j   yd  b = b
1

i  + b
2

j  f,i .ksuq'

  a   b = (a
1

i  + a
2

j  )   ( b
1

i  + b
2

j  )

= a
1

i    ( b
1

i  + b
2

j  ) + a
2

j    ( b
1

i  + b
2

j  )

= a
1

i    b
1

i  + a
1

i    b
2

j  + a
2

j    b
1

i  + a
2

i    b
2

j

= a
1
b

1
 + a

2
b

2 
( i   i  = j  j  = 1 yd i    j  = j  i  = 0 neúka&

WodyrK 7

 a = 2i - 3j yd b = i - 3j kï a yd b w;r fldaKh fidhkak'

a . b = a  b  cos

    a =  222 3   = 13 b  =  221 3   = 10

a . b = 13  × 10  cos (1)

a . b =  (2i - 3j) . (i - 3j )
=   2i . ( i - 3j ) - 3j . ( i - 3j )
=   2 + 0 - 0 + 9 = 11 (2)

 (1) yd (2) 130  cos 11

cos = 130
11

, = cos
-1















130
11

WodyrK 8

i. a, b hkq a  =  b  = ba , jk mßÈ jQ ffoYsl folla kï

 a yd b w;r fldaKh fidhkak'

ii. a + b ffoYslh a g ,ïnl fõ kï b  = a2 ,

kï o (2a + b)" b g ,ïnl nj fmkajkak'
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i.     a =  b  = ba

    a
2
=  ba 2

a . a =  (a + b) . (a + b) (w¾: ±laùfuka)

   a
2
=  a

2

 
+ b

2
 + 2a.b

- b
2

=   2 a b cos

- b
2

=   2 b b cos

cos  2
1  3

2π

ii. (a + b) . a = 0  a . a + a . b = 0

a
2 

+ a . b = 0 ............. 

(2a + b) . b  = 2a . b + b. b

 2a . b + b
2

     = -2 a
2
 + b

2

     = -2 a
2
 + 2 a

2
( b  = 2 a ksid )

 

tkhska  (2a + b) ,  b. g ,ïnl fõ'

WodyrK 9

ksh;  F n,h l%shd lsÍu ksid jia;=jla  AB, foig d úia:dmkhla p,s; fõ' AB  ,  

fldaKhla idohs kï F  iu`. n,h u`.ska isÿ l< ld¾hh  F . d.

 F = 2i + 3j n,fha fhÿï ,laIHh S = 5i - 3j,

úia:dmkhla isÿ lrhs kï  F. n,fhka isÿ l< ld¾hh fidhkak'

F  u`.ska lrk ,o ld¾hh

= F .AN

= F .AM cos AM d

 F . d

lrk ,o ld¾hh  F . S

= (2i + 3j) . (5i - 3j)

= 2 × 5 - 3 × 3 = 10 - 9 = 1 cq,a
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1'21 wNHdih

1. 3a i j   yd 2b i j   , kï a yd  b w;r fldaKh fidhkak'

2. 3a p i j   yd 2 6b i j   ffoYsl ,ïnl fõ kï

i.  pys w.h fidhkak'

ii. a  yd a-b3  fidhkak'

iii.  a . (3b - a) fidhkak'

iv.  a yd (3b - a) w;r fldaKh fidhkak'

3. a yd b ffoYsl fol a  = b  = b-a  jk mßÈ fõ kï

a yd b w;r fldaKh fidhkak'

4.  a  = 3, b  = 2 yd b-a  = 4,

(i) a . b

(ii) ba  fidhkak'

5.  a yd  (a + b) tlsfklg ,ïnl ffoYsl kï

 ba 2
  =  b

2
 - a

2
 nj fmkajkak'

6. ;s;a .=Ks;h Ndú; lr frdïnihl úl¾K tlsfklg ,ïnl nj fmkajkak'

7.  ba  =  b-a  kï a . b = 0 nj fmkajkak' tkhska iudka;rdi%hl úl¾K È.ska

iudk kï th Rcq fldaKdi%hla nj fmkajkak'

8. 3a i j  fuys  i yd j g iqmqreÿ w¾: we;' b " úYd,;ajh 3  jk ffoYslhls'  a yd

b w;r fldaKh 3
π

kï b ffoYsl  xi + yj   wdldrfhka fidhkak' fuys x (<0) yd y

ksh; ks¾Kh l< hq;=h'

9. AB hkq jD;a;hl úIalïNh kï yd  P hkq jD;a;fha mßêh u; ́ kEu ,laIHhla kï

APB RcqfldaKhla nj ;s;a .=Ks;h Ndú;fhka fmkajkak'

10. ;s;a .=Ks;h Ndú;fhka ´kEu  ABC ;%sfldaKhla i|yd iïu; wxlkfhka

cosA =  
2 2 2

2
b c a

bc
 

 nj fmkajkak'
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2'0 wxY=jla u; l%shd lrk tal;, n, moaO;s

2'1 ye¢kaùu

iaÓ;slh (

iaÓ;slh hdka;%sl úoHdfõ tla fldgils' tu`.ska ndysr n, hgf;a iu;=,s;j we;s jia;=

ms<sn| fidhd n,hs'

n,h (

ksYap, fyda taldldr m%fõ.fhka p,s; jk fyda jia;=jl p,s; iajNdjh fjkia lrhs kï

fyda fjkia lsÍug ;eka lrk n,mEula n,h f,i w¾: ±laúh yelsh' n,fha tall

ksõgka jk w;r th N u.ska olajkq ,efí'

wxY=jla u; l%shd lrk n,hla ms<sn| i|yka lrk úg úfYaIfhka

my; i|yka lrKq ±laúh hq;=h'

i. n,fha úYd,;ajh

ii. n,h l%shd lrk ÈYdj  iy

iii. n,h l%shd lrk ,CIHh

n,hla ÈYdkq.; f¾Ld LKavhlska ksrEmKh l< yelsh' O ,CIHfha §  10 N n,hla Bidk

ÈYdjg l%shd lrkafka hehs is;uq' tkï tu n,h ÈYdkq.; OA f¾Ld LKavfhka ksrEmKh

l< yelsh' fuys OA È.ska tall 10la o B;, ysiska ÈYdj o ksrEmKh flfrhs'

iïm%hqla; n,h

hï jia;=jla n, iuQyhla hgf;a l%shd lrk úg tu l%shd isÿ l< yels ;ks n,hg tu

n,j, iïm%hqla;h f,i lshkq ,efí'

2'2 n, iudka;rdi% kS;sh

n, iudka;rdi% kS;sh iaÓ;slfha uQ,sl isoaOdka;hla jk w;r th mÍlaIKd;aul j

;yjqre l< yelsh'

wxY=jla u; n, folla O ys § l%shd lrk úg tu n, úYd,;ajh yd ÈYdj w;ska  OA iy

OB f¾Ld u`.ska ksrEmKh lrhs kï iïm%hqla; n,h úYd,;ajh yd ÈYdj w;ska OACB

iudka;rdi%fha  OC úl¾Kfhka ksrEmKh fõ'

P iy  Q n, ms<sfj<ska  OACB iudka;rdi%fha OA iy OB u`.ska ksrEmKh lrk úg  OC

úl¾Kfhka P iy  Qys iïm%hqla;h jk R ksrEmKh fõ'
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mhs;.ria m%fïhfhka

OC
2

= OM
2
 + MC

2

= (OA + AM)
2
 + MC

2

R
2

= (P + Q cos)
2
 + (Q sin)

2

= P
2
 + 2PQ cos + Q

2 
cos

2
+ Q

2 
sin

2


R
2

= P
2
 + Q

2
 + 2PQ cos

tan  = OM
CM = AMOA

CM


=
Q sinθ

P Q cosθ

R
2

= P
2
 + Q

2
 + 2PQ cos

    tan 
Q sinθ

P Q cosθ

  = 90°, úg cos  = cos 90 = 0; sin = sin 90 = 1

R
2

= P
2
 + Q

2
,  iy  tan  = 

P
Q

 fõ'

 Q = P  úg

R
2

= P
2
 + P

2
 + 2P  × P  × cos

= 2P
2
 + 2P

2
cos = 2P

2
(1 + cos)

= 2P
2

 
×  2

θ2cos2 = 4P
2

2
θcos2

R = 2P. 2
θcos

tan  = PcosθP
Psinθ
 = cosθ1

sinθ
 =

2
2

.

θcos
2
θc

2
θ2sin

2

os

= 2
θtan

 = 2
θ

l%shd lrk n, fol iudk kï n, fofla iïm%hqla; n,h n, fol w;r fldaKh

iuÉfþokh lrhs'

) 
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fjk;a l%uhla ^cHdñ;sh u`.ska&

 P = Q;  kï OA = OB

iudka;rdi%h frdïnihla fõ'  OACB

   i. OC iy  AB fþokh jkafka 90
0
lsks'

  i i. AOC = BOC  (=  2
θ )

OC = 2OM = 2OA 2
θcos

R = 2P 2
θcos

WodyrKh 1

 3P iy  5P n, ,CIHhla u; l%shd lrk w;r n, fol w;r fldaKh 60°ls' iïm%hqla;

n,h fidhkak'

R
2
  =P

2
 + Q

2
 + 2PQcos

      =(3P)
2
 + (5P)

2 
+ 2 × 3P × 5P . cos60°

       =9P
2

 
+ 25P

2
 + 15P

2
 = 49P

2

      R    = 7P

tan  = 


Pcos603P
5Psin60
5

tan  =
11

35

 = tan
-1















11
35

WodyrKh 2

,CIHhla u; l%shd ldrk 8P iy 5P n, foll iïm%hqla;h 7P fõ' n, fol w;r fldaKh

fidhkak'

 8P iy 5P n, w;r fldaKh  kï

R
2

= P
2
 + Q

2
 + 2PQcos

(7P)
2

= (8P)
2
 + (5P)

2 
+ 2 × 8P × 5Pcos

49P
2

= 64P
2
 + 25P

2
 +

 
80P

2
cos

-40 = 80cos

cos = 2
1

 = 120°

M

600
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WodyrKh 3

,CIHhla u; l%shd lrk P iy 2P , n, foflys iïm%hqla; n,h l=vd n,h iu`. 90
0
 l

fldaKhla idohs' iïm%hqla; n,fha úYd,;ajh o n, fol w;r fldaKh o fidhkak'

mhs;.ria m%fïhh fh§fuka

OC
2

 
+ CB

2
=  OB

2

R
2
 + P

2
 =  2P2

            R
2
 = P

2
; R = P;

          tu ksid OC = BC iy  BOC  = 45°

         n, fol w;r fldaKh  90° + 45° = 135°

2'3 n,hla ixrpl follg úfNaokh lsÍu

a. n,hla RcqfldaKSh ixrpl follg úfNaokh lsÍu

,CIHhla u; l%shd lrk n, folla ;ks n,hlg ̂ iïm%hqla;h n,h& m;alrk wldrh n,

iudka;rdi% m%fïhfhka bf.k .;af;uq' m%;sf,dau f,i ;ks n,hla n, follg úfNaokh

l< yels w;r tfia l< yels wdldr wmrsus; m%udKhla we;'

wxY=j u; l%shd lrk n,h  R kï tu n,h ,ïnl ÈYd follg úfNaokh l< yels h'

OC u`.ska  R n,h ksrEmKh lrhs kï

 R n,fha Ox yd Oy Tiafia úfNaokh l< hq;= h'

R n,h Ox  osYdj iu`.  fldaKhla idohs kï

OMCN RcqfldaKdi%hla ksid

  cos =  OC
OM , OM = OC cos = Rcos

  sin =   OC
MC , MC =  OC sin =  Rsin=  ON

tu ksid R n,fha Ox yd Oy Tiafia úfNaok ixrpl ms<sfj<ska Rcos iy Rsin  fõ'

B

R
R R

R sin

R sin

R sinRcos

Rcos

Rcos
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b. ,ïnl fkdjQ úfNaokh

R hkq fok ,o n,hla kï" tu R n,h fok ,o OA yd OB ÈYd Tiafia úfNaokh lruq'

R n,h OC u`.ska ksrEmKh fõ'

 C yryd CM yd CL f¾Ldj OAg yd OB iudka;r f,i w¢kak'

±ka OLCM  iudka;rdi%hla fõ'

tu ksid OL yd OM u`.ska R

n,fha  OA yd OB Tiafia úfNaok ixrpl ±lafõ'

  ˆCOA  =  kï iy   ˆCOB = kï

 OLC ;%sfldaKhg ihska kshuh fh§fuka

   
OL

ˆsin OCL
=

LC
ˆsin COL

= 
OC

ˆsin OLC

    sin sin sin 180

OL LC R
 

      

 
OL
sin β =   LC

sin   =     
R

sin (α β)

     OL =  
Rsin β

sin(α β) ,   LC =   
Rsin α

sin(α β)  = OM

tkï  OA yd OB  ÈYd Tiafia úfNaok ixrpl ms<sfj<ska  
Rsin β

sin (α β) , 
Rsin α

sin (α β)  fõ'

WodyrK 4

(a)  X = 6cos60
0

= 6 ×  2
1 = 3N

 Y = 6sin60 = 6 × 
2
3 = 3 3 N


(
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(b)  X = 10sin 30, = 10 ×  2
1 = 5N

 Y = 10cos 30 = 10 × 
2
3 = 5 3 N

(c)  X = 5 2 cos 45= 5 2  ×  2
1

= 5N

 Y = 5 2 sin 45 = 5 2  ×  2
1

= 5N

(d)  X = 5cos 75  = 5 











 

22

13
N

 Y = 5sin 75  = 5 











 

22

13
N

2'4  ,CIHhla u; l%shd lrk tal;, n, moaO;shl iïm%hqla;h

Ox yd Oy hkq ,ïnl wCI folla kï xOy

;,fha n, moaO;shla O ,CIHfha § l%shd lrhs'

 P
1
, P

2
, P

3
, ....... P

n
 hkq O ,CIHfha § l%shd

lrk tal;, n, moaO;shla kï P
1
, P

2
, P

3
, ....

P
n 
 n, Ox yd Ok ÈYdj iu`.  

1
, 

2
, 

3
, .....


n
 fldaK idohs kï

 Ox Tiafia úfNaokfhka

 X = P
1
cos

1
 + P

2
cos

2
 + P

3
cos

3
 + ........... + P

n
cos

n

    Y = P
1
sin

1
 + P

2
sin

2
 + P

3
sin

3
 + ........... + P

n
sin

n

R hkq iïm%hqla; n,h kï

R = 2 2X + Y

tan = Y
X
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WodyrK 5

my; ±lafjk n, moaO;s ^l=,lhla&  O ,CIHh u; l%shd lrhs kï tu n,j, iïm%hqla;

n,hka fidhkak'

Ox yd Oy tlsfklg ,ïnl iy  AB yd CD tlsfklg ,ïnl fõ'

(a)  Ox Tiafia úfNaokh lsÍfuka

   X = 32 cos30 - 6cos60 - 2 +  23 cos45

= 3 - 3 - 2 + 3= 1

 Oy Tiafia úfNaokh lsÍfuka

 Y = 3 +  32 sin30 + 6sin60 -  23 sin45

= 3 +  3  +  33  - 3 =  34

R
2

= X
2
 + Y

2
 =   34  

2
 + 1

2
 = 49

R = 7, tan =   34

(b)   BA Tiafia úfNaokh lsÍfuka

X = 3  + 4sin60 - 6cos30

= 3  +  32  -  33 = 0

 DC Tiafia úfNaokh lsÍfuka

Y = 5 - 4cos60 + 6sin30

= 5 - 2 + 3 = 6

tu ksid 6N iïm%hqla; n,h DC Tiafia ls%hd lrhs'


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WodyrK 6

ABCDEF hkq iúê Ivi%hls' úYd,;ajfhka  2,  34 , 8,  32  iy 4 ksõgka jk n,  AA

,CIHfha § ms<sfj<ska AB, AC, AD, AE iy  AF ÈYd Tiafia l%shd lrhs' iïm%hqla; n,h
fidhkak'

ˆBAE = 90°

AB iy  AE ms<sfj<ska x yd y wCIh f,i .ksuq'

AB Tiafia úfNaokfhka

X = 2 +  34 cos30 + 8cos60 - 4cos60

         = 2 + 6 + 4 - 2 = 10

Y =  34 sin30 + 8sin60 +  32  + 4sin60

=  32  +  34  +  32  +  32  =  310

R
2

=X
2
 + Y

2
 = 10

2
 +   2310

= 400

R = 20N

tan =
10

310 =   3 ;  =  60°

tu ksid iïm%hqla; n,h 20N jk w;r th AD Tiafia l%shd lrhs'

2'5  ,CIHhla u; ls%hd lrk tal;, n, moaO;shl iu;=,s;;dj
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P
1
, P

2
, P

3
 ..... P

n
 hk tal;, n, moaO;shla O ,CIHfha § l%shd lrhs kï Ox yd Oy hkq

tlsfklg ,ïnl wCI folla kï o  P
1
, P

2
, P

3
, .... P

n
 n, Ox wCIHfha Ok ÈYdj iu`.


1
, 

2
, 

3
, ....... 

n
 fldaK idohs kï

Ox  Tiafia n, úfNaokh lsÍfuka

   X = P
1
cos

1
 + P

2
cos

2
 + ........... + P

n
cos

n

    Y = P
1
sin

1
 + P

2
sin

2
 + ........... + P

n
sin

n

R = X
2
 + Y

2

wxY=j iu;=,s; kï iïm%hqla; n,h R = O fõ'

R = 0  X = 0, Y = 0 (X 
2
  0, Y 

2
   0 ksid )

* wksjd¾h wjYH;dj kï wxY=j u; l%shdlrk n, tlsfklg iudka;r fkdjk ÈYd
folla Tiafia úfNaok fldgiaj, tl;=j Y=kH úh hq;= ùu hs'

WodyrK 7

ABCDEF hkq iúê Ivi%hls' úYd,;ajh 2, P, 5, Q yd 3 jk n, ms<sfj<ska AB, CA, AD,

AE iy FA Tiafia l%shd lrhs' n, moaO;sh iu;=,s; kï P yd Q n, fidhkak'

AB  Tiafia úfNaokfhka

X = 2 - Pcos30 + 5cos60 + 3cos60

= 2 - 
2

P3  +  2
5  +  2

3

 = 6 - 
2

P3

Y   = Q - Psin30 + 5sin60 - 3sin60

  =   Q -  2
P  +  3

n, moaO;sh iu;=,s;;djfha we;akï

X = 0, Y = 0

X = 0  6 - 
2

3P  = 0; P =  3
12

=  34 N

Y = 0  Q -  2
P  +   3 = 0

Q -   32  +   3 = 0

Q   = N3
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2'6  wxY=jla u; tal;, n, ;=kla l%shd lrk wjia:dj

1' n, ;%sfldaKh

wxY=jla u; n, ;=kla l%shd lrhs kï yd tu n, úYd,;ajh yd ÈYdj w;ska ;%sfldaKhl

wkqms<sfj<ska .;a mdo u`.ska ksrEmKh l< yels kï wxY=j iu;=,s; fõ'

   L, M, N hkq O ,CIHfha § l%shd lrk n, ;=kla kï yd tajd ms<sfj<ska BC, CA, AB

^úYd,;ajh yd ÈYdj& w;ska  ABC ;%sfldaKhl ksrEmKh l< yels kï L, M, N n,

iu;=,s; fõ'

BCAD iudka;rdi%h iïmQ¾K lsÍfuka

BD = CA, BD  CA

BD f¾Ldj u`.ska  M n,fha úYd,;ajh yd ÈYdj ksrEmKh fõ'

n, iudka;rdi% m%fïhfhka  M yd Lys iïm%hqla;h BA u`.ska ksrEmKh lrhs'

tkï ; BA = N iy tys ÈYdj Ng m%;súreoaO fõ'

R = N kï iy ÈYdfjka m%;súreoaO j O ys § l%shd lrhs

L, M, N n, iu;=,s; fõ'

ke;skï"

ffoYsl Ndú;fhka BC  +  CA = BA

ABCABC  




 = ABBA =  0

n, ;=fkys ffoYsl tl;=j Y+kH fõ' tu ksid ,CIH u; l%shd lrk n, ;=k iu;=,s; fõ'

2' n, ;%sfldaK kshufha úf,dauh

wxY=jla n, ;=kl l%shdj hgf;a iu;=,s; fõ kï tu

n, úYd,;ajfhka yd ÈYdfjka ;%sfldaKhl wkqms<sfj<ska

.;a mdo u`.ska ksrEmKh l< yels h'

L, M iy  N hkq wxY=jla u; l%shd lrk n, ;=kla fõ'

tajd iu;=,s; fõ'

 L, M, N n, O ,CIHfha § l%shd lrhs kï yd tajd

ms<sfj<ska OA, OB, OC Tiafia ^úYd,;ajh yd ÈYdj&

ksrEmKh lruq'
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OADB iudka;rdi%h ks¾udKh lruq'  túg n, iudka;rdi% m%fïhh Ndú;fhka Lys yd

Mys iïm%hqla; n,h  R, OD Tiafia ksrEmKh lrhs'  L, M iy N n, iu;=,s; kï R yd

N iu;=,s; fõ'

tkï  R = N kï iy tajd ÈYdfjka m%;súreoaO fõ'

OAD ;%sfldaKfha , L n,h OA u`.ska o M n,h AD u`.ska o N n,h DO u`.ska o ksrEmKh

fõ'

3'  ,dñf.a m%fïhh

wxY=jla n, ;=kla hgf;a iu;=,s; j we;akï tla tla n,h wfkla n, fol w;r

fldaKfha ihska w.hg iudkqmd;sl fõ'

 L, M, N n, iu;=,s; kï

L
ˆsin BOC

 = 
M

ˆsin COA
 = 

N
ˆsin  AOB

fuu m%fïhh myiqfjka idOkh l< yelsh'

;%sfldaKhla i|yd ihska kshuh Ndú;fhka

L, M, N n, ;%sfldaKh AOD ;%sfldaKfha mdo u`.ska

ksrEmKh l< yelsh'  AOD ;%sfldaKfha

OA
ˆsin ODA

 = 
AD

ˆsin DOA
= 

DO
ˆsin OAD

L
ˆsin BOC

 = 
M

ˆsin COA
 = 

N
ˆsin AOB

4'  n, nyqwi%h

wxY=jla u; n, iuQyhla l%shd lrkafka kï yd tu n, úYd,;ajh yd ÈYdj w;ska

nyqwi%hl wkqms<sfj<ska .;a mdo u`.ska ksrEmKh l< yels kï tu n, iuQyh hgf;a tu

wxY=j iu;=,s; fõ'
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P
1
, P

2
, P

3
, ... P

n
n, wxY=jla u; l%shd lrhs kï yd tu n, BA

1
A

2
A

3
 .............A

n 
nyqwi%fha

ms,sfj<ska'

BA
1
, A

1
A

2
, A

2
A

3
, .... A

n-1
A

n
, A

n
B

mdo u`.ska ±laúh yels kï túg n, iu;=,s;j mj;S'

21 AABA 1 =  2BA

21 AABA 1  + 
3AA2 = 2BA  +  

3AA2  = 3BA

ffoYsl wdl,kh u`.ska

21 AABA 1  + 
3AA2 + .... +

n1-n AA  +  BAn
 =  0

wd;;sh

;ka;=jl nr fok ,o .eg¿fõ wfkl=;a nr yd ii|k úg fkdie,lsh yels ;rï l=vd

kï tu ;ka;=j ¨yq ;ka;=jla f,i ye¢kafõ' ;ka;=jla u`.ska jia;=j u; fhdok n,h

wd;;sh f,i y÷kajk w;r th ;ka;=j Èf.a l%shd lrhs'

ieye,a¨ ;ka;=jl wd;;sh wdikak f,i ;ka;=j Èf.a taldldr fõ' ;ka;=j nr kï

;ka;=fõ wd;;sh ;ka;=j Èf.a ,CIHfhka ,CIHhg fjkia fõ'

iqug mDIaGh

jia;= tlsfkl iam¾Y ù we;s úg tu jia;= u; l%shd

lrk tlu n,h jkafka wNs,ïN iam¾Yl m%;sl%shdj

kï tu wNs,ïn m%;sl%shdj Tjqkaf.a fmdÿ iam¾Yl

;,hg ,ïnl fõ kï iqug jia;= folla .eà we;s

úg wNs,ïn m%;sl%shdj wxY=j p,kh ùug m%h;ak

ork ÈYdjg ,ïn fõ'

oKav yd iqug ìu w;r m%;sl%shdj R
1
 kï th iqug

ìug ,ïnl fjhs' oKav yd iqug ì;a;sh w;r

m%;sl%shdj  R
2
 kï th ì;a;shg ,ïnl fõ' fuys R

1,

R
2
 wNs,ïn m%;sl%shd fõ'

oKavla iqug kd ±;a;la yd .eà iu;=,s; jk úg

m%;sl%shdj S oKavg ,ïn fõ'

wd;;sh

iqug ì;a;sh

iqug ìu
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2'7 úi÷ ksoiqka
WodyrKh 8

nr W jk wxY=jla  AB ¨yq ;ka;=jl  B  fl<jrg .eg .id wfkla fl<jr wp,
,CIHhlg iú lr we;' wxY=j u;  P ;sria n,hla B ys § fhoQ úg ;ka;=j isrig 
fldaKhla idoñka iu;=,s;;djfha we;akï ;ka;=fõ wd;;sh o Pys w.h o W yd weiqfrka

fidhkak'

l%uh ̂ I&

wxY= u; l%shd lrk n,

   i. n,h W ^isria j my<g&

   ii. n,h  P ^;sria j&

   iii. ;ka;=fõ wd;;sh  T ^;ka;=j Tiafia&

wxY=fõ iu;=,s;;djh i|yd

n, isria j úfNaokfhka

 Tcos - W = 0  T = cosα
W

n, ;sriaj úfNaokfhka

 P
 
-
 
Tsin = 0  P = TsinWtan

l%uh II ̂ n, ;%sfldaK m%fïhfhka&

T, W, P n, ;=k wxY=j u; l%shd lrhs kï yd wxY=j iu;=,s;;dfõ we;akï BAC ;%sfldaKh

ie,lSfuka

BA  u`.ska ;ka;=fõ wd;;sh T ksrEmKh l< yelsh'

AC  u`.ska nr  W ksrEmKh lrhs

CB u`.ska  P n,h ksrEmKh lrhs

BA
T = AC

W = CB
P

BA
T = AC

W ; T = AC
BAW  =   cosα

W

AC
W = CB

P ’    P =  AC
CBW   =Wtan

l%uh III ̂ ,dñf.a m%fïhfhka&

   sin90
T   = α)sin(90

W
   =  α)sin(180

P


     1
T = cosα

W =    sinα
P

    T   = cosα
W ,      P  = W tan


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WodyrKh 9

nr W jk wxY=jla ¨yq  OA yd OB ;ka;= foll O fl,jrj,g iïnkaO lr we;' tu

;ka;=j, È. ms<sfj<ska  50 cm, 120 cm fõ' ;ka;=j, wfkl=;a A yd B w.% tlu ;sria

uÜgfï we;s ,CIH follg iïnkaO lr we;af;a  A yd  B w;r mr;rh 130 cm  jk mßÈ

h' ;ka;=j, wd;;sh fidhkak'

OA
2
 + OB

2
 = 50

2
 + 120

2
 = 130

2
 = AB

2

tu ksid   AOB = 90°

  ˆOAB=  kï cos  =  13
5 , sin =  13

12

 O ,CIHfha § l%shd lrk n,

   i.  W nr ^isria j my<g&

   ii. wd;;sh  T
1
 ^OA ;ka;=j Èf.a&

   iii. wd;;sh  T
2 
^OB ;ka;=j Èf.a&

l%uh I

wxY=fõ iu;=,s;;dj i|yd

n, ;sria j úfNaokfhka

T
2
cos(90 -  - T

1
cos = 0

T
2
sin - T

1
cos= 0

12T
2
 - 5T

1
 = 0   ........................

n, isria j úfNaokfhka

T
2
sin(90 -  + T

1
sin- W  =  0

T
2
cos + T

1
sin- W   =  0

5T
2
 + 12T

1
  =   13W  ..................

(1) yd (2) k a       T
1

= 13
12W      iy T

2
= 13

5W

l%uh II ̂ n, ;%sfldaKfhka&

   AC isria fõ'  BO, C f;la Èla lr we;'

  OAC ;%ssfldaKfhka ie,lSfuka

T
1

OA

W AC

T
2

CO



>

>

>


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n, ;%sfldaK kshufhka

OA
T1 =   AC

W   =  
CO
T2

   T
1
  = AC

OAW .     =Wsin   = 13
12W

   T
2

=  AC
OCW .   = Wcos =   13

5W

l%uh  III ̂ ,dñf.a m%fïhh&

W
sin90

=  α)-sin(180
T1

   = α)sin(90
T2



W
1

=
sinα
T1 =   

cosα
T2

T
1

= Wsin    = 13
12W

T
2

= Wcos   = 13
5W

WodyrKh 10

nr W jk wxY=jla ;srig  fldaKhlska wdk; iqug ;,hl ;nd we;'

   i. wdk; ;,h Tiafia wxY=jg fh¥ n,hla u`.ska

   ii. ;sria j wxY=jg fh¥ n,hla u`.ska

wxY=j iu;=,s;j mj;sk úg tu n,fha úYd,;ajh fidhkak'

i. wxY=j u; l%shd lrk n,

a) nr  W ^isria j my<g&

b) wNs,ïn m%;sl%shdj  R ^;,hg ,ïnl fõ&

c) P n,h ^;,h Tiafia&

l%uh I

wxY=fõ iu;=,s;;dj i|yd

wdk; ;,h Tiafia n, úfNaokfhka

 P - Wsin = 0; P = Wsin

T
2

T
1

W





)
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wdk; ;,hg ,ïnlj n, úfNaokfhka

     R
 
-
 
Wcos = 0

    R =Wcos

l%uh II ̂ n, ;%sfldaKfhka&

 ABC ;%sfldaKh ie,lSfuka

W AB

R BC

P CA

AB
W = BC

R = CA
P

R = AB
BCW .   = Wcos

P = AB
CAW . = Wsin

(ii). wxY=j u; l%shd lrk n,

a) nr W ^isria j my<g&

b) wNs,ïn m%;sl%shdj  S ^;,hg ,ïnl fõ&

c) ;sria n,h Q

l%uh  I

wxY=fõ iu;=,s;;djh i,ld"

;,hg iudka;r j n, úfNaokh lsÍfuka"

Qcos - Wsin = 0

n, isrig úfNaokfhka

cos

Cos

S W O

W
S





  



l%uh  II ^n, ;%sfldaKh&

 LMN ;%sfldaKh i,ld n,uq

 i) nr W LM

 ii) wNs,ïn m%;sl%shdj S    MN

 iii) ;sria n,h Q    NL

P

W

R

>

>

>

)

>

>

>

)
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n, ;%sfldaK kshufhka

W S Q
 =   = 

LM MN NL

          
NL

Q = W  
LM

= Wtan

           
MN

S = W  
LM

= α cos
W = Wsec

WodyrKh  II

nr  W jk wxY=jla ;ka;= folla u`.ska t,a,d we;' tla ;ka;=jla isri iu`.  (0 <  <  2
π )

fldaKhla idohs' wfkla ;ka;=fõ wd;;sh wvq;u jk mßÈ tu ;ka;=j isri iu`. idOk

fldaKh fidhkak' fuu wjia:dfõ § ;ka;= fofla wd;;s fidhkak'

wxY=j u; l%shd lrk n,

  i)  wxY=fõ nr W ^isria j my<g&

  ii)  wd;;sh T
1
 ^isrig  fldaKhlska wdk;&

  iii) wd;;sh T
2
 ^wfkla ;ka;=fõ w;;sh wju úh

    hq;= hs&

    wxY=fõ iu;=,s;;dj h i|yd n, ;=kla

    l%shd;aul ù we;'

fuu .eg¨j myiqfjka n, ;%sfldaKfhka úi¢h yelsh'

m<uq j W n,h ksrEmKh lsÍu i|yd AB isria f¾Ldj w¢kak'

bka miq BL f¾Ldj isri iu`.  fldaKhla iEfok fia we£fuka

 T
1 
wd;;sfha ÈYdj ksrEmKh lrhs' wvq;u T

2
 i|yd AC f¾Ldj

BL g ,ïn j w¢kak'

±ka T
2 
wd;;sh  CA È. u`.ska úYd,;ajh yd ÈYdj w;ska ksrEmKh fõ'

W AB

T
1

BC

T
2

CA

n, ;s%fldaK kshufhka

           
1 2T TW

 =   = 
AB BC CA

   T
1

= Wcos

   T
2

= Wsin

fojk ;ka;=fõ wd;;sfha  (T
2
) ÈYdj m<uq ;ka;=jg ,ïn fõ'

>

>

>

T
1
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wxY=fõ iu;=,s;;dj i|yd" ,dóf.a m%fïh Ndú;fhka"

 sin

W

   = θ)-sin(180
T1

 = 
2T

sin(180- )

 1

sin

sin

W
T



 


   ;    2

sin

sin

W
T



 




wvq;u T
2
 i|yd  θ)sin(α  w.h 1 úh hq;= h'

[tkï  θ)sin(α  w.h Wmßu úh hq;= h]

tkï θ)(α  =  2
π  úh hq;=hs'

T
1
=  Wsin = 



 α
2
πWsin =  Wcos

T
2
=  Wsin

    T
2
 ÈYdj  T

1
g ,ïnl fõ'

WodyrKh 12

wm%;Hia; A BCD ;ka;=jl fofl<jr A yd D tl u ;sria uÜgfï msysá ,CIH follg

iúlr we;' W yd 3W jk ndr folla ms<sfj<ska B yd C ,CIHj,ska t,a,d we;'  AB yd

CD ;ka;= fldgia ms<sfj<ska isri iu`. 60° yd 30° fldaK idohs' BC ;ka;=j ;sria nj

fmkajd  AB, BC yd CD fldgiaj, wd;;s fidhkak'

BC f¾Ldj ;sri iu`. fldaKhla

idokafka hhs .ksuq'

Bj, iu;=,s;;dj i|yd

,dñf.a m%fïhh Ndú;fhka

 
sin120

T2  =  α)-sin(90
T1

 =  α)sin(150
W



 
sin60

T2  =
cosα
T1 =   α)sin(30

W
 ........ (1)

C j, iu;=,s;;dj i|yd

 
sin150

T2  = α)sin(90
T3

   = α)sin(120
3W



D
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sin30
T2 =

cosα
T3   =    α)sin(60

3W
  ................(2)

(1) yd (2) ka

T
2
  =   α)-sin(30

Wsin60
    =     α)sin(60

3Wsin30


sin60.sin(60 + )   =3sin30.sin(30 - )












 sinα

2
1cosα

2
3

2
3

=











 sinα

2
3cosα

2
1

2
3

3 cos + sin = 3 cos - 3sin

4sin = 0; sin= 0;  = 0

    tu ksid  BC ;sria fõ'

  (1)ka    T
1
    = sin30

W =  2W

  (1) ka   T
2    

= sin30
Wsin60 =   3 W

 (2) ka   T
3      

= sin60
3W =   32

WodyrKh 13

(a) n,  1F 4 2i j  ,   2F 2 5i j   iy  3F i j    ,CIHhla u; l%shd lrhs' fuu n,

;=fka iïm%hqla; n,fha úYd,;ajh yd ÈYdj fidhkak'

(b) A, B yd C ,CIHj, LKavdxl ms<sfj<ska  A(2,3), B(5,7) iy  C(-3,15) kï

i. AB  yd AC ffoYsl ,i j weiqfrka fidhkak'

ii.  F
1
 yd F

2
 n,j, úYd,;ajh ms<sfj<ska  20 N yd 65 N jk w;r A ,CIHfha §

AB yd AC Èf.a l%shd lrhs' iïm%hqla; n,fha úYd,;ajh yd ÈYdj fidhkak'

( Ox yd Oy LKavdxl wCI Tiafia tall ffoYsl ms<sfj<ska i  yd j  fõ')

(a) R = F
1
 + F

2
 + F

3

(4 2 ) (2 5 ) ( )i j i j i j      

5 2i j 

R =  225 2  = 29

tan =  5
2
   = tan

-1







5
2
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b) A  (2, 3),   B  (5, 7),  C  (-3, 15)

OA 2 3i j 


, OB 5 7i j 


,

           OC 3 15i j  


AB   =   OB  -  OA

                   (5 7 ) (2 3 )i j i j   

         3 4i j 

AC  =  OC  -  OA

                   ( 3 15 ) (2 3 )i j i j    

5 12i j  

  AB  Tiafia tall ffoYslh  ji 43
5
1 

  ACTiafia tall ffoYslh  ji 215-
13
1 

 F
1

= 20 ×  5
1   (3 4 )i j

          12 16i j 

 F
2

=  65 × 13
1 ( 5 12 )i j 

          25 60i j  

     iïm%hqla;h  R = F
1
 + F

2

                   (12 16 ) ( 25 60 )i j i j    

13 76i j  

R =    2 2-13 76

      =   tan
-1  76

-13
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2'8 wNHdih

1.  P iy Q n, fol O ,CIHhl § tlsfklg fldaKhlska wdk;j l%shd lrhs' R hkq

iïm%hqla; n,h o  hkq R iy P w;r fldaKh o fõ'

a) P = 6, Q = 8,  = 90°; R iy fidhkak'

b) P = 10, Q = 8,  = 60°; R iy fidhkak'

c) P = 15, Q =  215 ,  = 135°; R iy fidhkak'

d) P = 8, R = 7,  = 120°; Q iy fidhkak'

e) P = 7, R = 15,  = 60°; Q iy fidhkak'

2.  F iy 2F n, folla wxY=jla u; l%shd lrhs' iïm%hqla; n,h  F n,hg ,ïnl fõ'

n, fol w;r fldaKh fidhkak'

3. ksõgka P iy 2P jk n, wxY=jla u; l%shd lrhs' m<uq n,h fo.=K lr fojk n,h

ksõgka 10lska by< ±uQ úg kj iïm%hqla; n,fha ÈYdj fjkia fkdjQfha kï Pj,

w.h fidhkak'

4. wxY=jla u; P iy Q n, folla tlsfklg fldaKhla idoñka l%shd lrhs' ys w.h

60° jk úg iïm%hqla; n,h  N57 yd  fldaKh 90° jk úg iïm%hqla; n,h

N25 kï  Pys yd Qys w.hka fidhkak'

5. tl iudk n, folla tlsfklg 2 fldaKhlska wdk; j l%shd lrk úg n, fofla

iïm%hqla;fha úYd,;ajh" tu n, fol 2fldaKhlska wdk;j l%shdlrk úg iïm%hqla;

n,fha úYd,;ajh fuka fo.=Khla kï cos = 2cosnj fmkajkak'

6. wxY=jla u; P iy Q n, folla  fldaKhla idoñka l%shd lrhs' iïm%hqla; n,fha

úYd,;ajh P fõ'  kej;  P n,h fo.=K l< úg w¨;a iïm%hqla; n,fha úYd,;ajh

o P kï Q n,h úYd,;ajh P yd  weiqßka m%ldY lrkak'

7. P, P,  P3  hk n, wxY=jla u; l%shd lrñka iu;=,s;;djfha we;' tu n, w;r

fldaK fidhkak'

8.  P yd Q n,j, iïm%hqla; n,h Q3  jk w;r 30° fldaKhla  P iu`. idohs kï

P = Q fyda P = 2Q nj fmkajkak'

9. ABCD hkq iup;=ri%hls' P,  P22 , 2P  n, A ,CIHfha § ms<sfj<ska AB, AC, AD

Tiafia l%shd lrhs' iïm%hqla; n,fha úYd,;ajh fidhkak'

10. ABCD RcqfldaKdi%hls' AB = 3m, BC = 5 m fõ' ksõgka 6, 10, 12 n,  A ,CIHfhaa

§ ms<sfj<ska AB, AC, AD Tiafia l%shd lrhs' iïm%hqla; n,fha úYd,;ajh fidhkak'

11. ABCDEF hkq iúê Ivi%hls' B ,CIHfha § 32 , 4,  38 , 2 iy  3  ms<sfj<ska BC,

BD, EB, BF iy AB Tiafia l%shd lrhs kï iïm%hqla; n,fha úYd,;ajh fidhkak'
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12. ABCD hkq iup;=ri%hla fõ'  BC iy CD f¾Ldj, uOH ,CIH ms<sfj<ska E iy F

fõ' 5,  52 ,  25 ,  54 , 1 n, A A ,CIHfha § ms<sfj<ska AB, AE, CA, AF, AB Tiafia

l%shd lrhs' iïm%hqla; n,fha úYd,;ajh fidhkak'

13. ABCD hkq mdohl È. 4 cm jk iup;=ri%hls'  E, F, G, iy J ,CIH ms<sfj<ska AB,

BC, CD, DA mdo u; msysgd we;af;a AE = BF = CG = HD = DJ = 1 cm  H ,CIHh CD

u; msysgd we;af;a GH = 2 cm jk mßÈh' úYd,;ajh tall 10,  103 ,  52 , 10,  10 ,

5 n, E ,CIHfha § ms<sfj<ska EB, EF, EG, EH, EJ, EA  Tiafia l%shd lrhs' iïm%hqla;

n,fha úYd,;ajh fidhkak'

14. ABChkq iumdo ;%sfldaKhla jk w;r G hkq flakaøh fõ'  10, 10 iy 20 n, G

,CIHfha § ms<sfj<ska  GA, GB iy GC Tiafia l%shd lrhs' iïm%hqla; n,fha úYd,;ajh

yd ÈYdj fidhkak'

15. nr 50 N jk A  wxY=jla È. ms<sfj<ska  60 cm iy 80 cm jk ieye,a¨ wú;kH ;;a;=

follska t,a,d we;af;a tlu ;sria uÜgfï tlsfklg 100 cm wE;ska msysá ,CIH

follg ;ka;=j, ksoyia fl<jrj,a iïnkaO lsÍfuks' ;ka;=j, wd;;sh fidhkak'

16. nr 100 N jk A wxY=jla ;srig 60lska wdk; iqug mDIaGhl ;nd we;' wxY=j

iu;=,s; j ;eîu i|yd

(a) wdk; ;,hg iudka;r j

(b) ;sria j

fhÈh hq;= n,h fidhkak'

17. nr 30 N jk A  wxY=jla tl u ;sria uÜgfï 60 cm lska we;ska msysá A yd B ,CIH

follg we|d we;af;a ms<sfj<ska 35 cm iy 50 cm  jk ieye,a¨ wú;kH ;ka;=

folla u`.sks' ;ka;=j, wd;;sh fidhkak'

18. È. 120 cm  jk ieye,a¨ wú;kH ;ka;=jla tl u ;sria uÜgfï tlsfklg 60 cm

wE;ska msysá A yd  B ,CIH follg .eg .id we;' nr 50 N jk uq÷jlg ;ka;=j

Tiafia ksoyfia .uka l< yelsh' ;srig fh¥ F n,hla u`.ska uq÷j B ,CIHhg isria

j my<ska isák fia iu;=,s;;djfha mj;S kï ;ka;=fõ wd;;sho"  F n,fha úYd,;ajh

o fidhkak'

19. ;ka;=jla tl u ;sria uÜgfï we;s ,CIH follg .eg .id we;' nr ksjqgka  W  jk

uq÷jla ;ka;=j Èf.a ksoyfia p,s; fõ' uq÷j ;sria  F N n,hla u`.ska wÈkq ,efí'

iu;=,s; msysàfï § tla tla fldgi isri iu`. idok fldaKh 60° iy 30° fõ' F

n,fha w.h o ;ka;=fõ wd;;sh o fidhkak'

20. Ox yd Oy hkq tlsfklg ,ïn wlaI jk w;r Ox yd Oy Tiafia tall ffoYsl

ms<sfj<ska i  yd  j  fõ'

a)   1F 3 5i j  , 2F 2 i j   ,  3F 3 i j  n, wxY=jla u; l%shd lrhs'  F
1
, F

2
 iy

F
3
 n,j, iïm%hqla; n,fha úYd,;ajh yd ÈYdj fidhkak'

b) 1R (2P P )i j  , 2R ( 4 3P )i j   iy  4R (2Q 5 )i j  n, wxY=jla u; l%shd

lrk w;r wxY=j iu;=,s;;djfha mj;S' P iy Q n,j, úYd,;ajh fidhkak'
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c) A yd B ,CIHj, LKavdxl ms<sfj<ska (3, 4) iy (-1, 1) fõ' 2, 3, 5,  26  n, O

,CIHfha § ms<sfj<ska  Ox, Oy, OA, OB Tiafia l%shd lrhs' ish¨ u n,  X Yi j

wdldrhg m%ldY lr tkhska n,j, iïm%hqla; n,fha úYd,;ajh yd ÈYdj

fidhkak'

21. RcqfldaKdi%dldr wCI Ox yd Oy Tiafia tall ffoYsl ms<sfj<ska   i yd j  fõ'  P iy

Q n, folla wxY=jla u; l%shd lrkqfha ms<sfj<ska 4 3i j  iy 3 4i j    ffoYslj,g

iudka;r jk f,ig h' n, foflys iïm%hqla; n,fha úYd,;ajh 7N jk w;r th

i  ffoYslfha ÈYdjg l%shd lrhs' P yd Q n,j, úYd,;ajh fidhkak'
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3'0 iudka;r n," >Q¾Kh" hq.auh

3'1  iudka;r n,

by; mdvfï § wms ,CIH u; § l%shdlrk n,j, iïm%hqla;h fidhk wdldrh fmkajd

ÿkafkuq' fuu mdvfï § wms iudka;r n,j, l%shdldß;ajh yd iïm%hqla; n,h fidhk

wdldrh bf.k .ksuq'

iudka;r n, wdldr folls

i. tl u ÈYdjg l%shd lrk iudka;r n,

lsishï n, folla iudka;r fjhs kï yd tl u ÈYdjg l%shdlrhs kï tajd tl u

ÈYdjg l%shd lrk iudka;r n, f,i ye¢kafõ'  ^wNs ÈYdj&

ii. tl u ÈYdjg l%shd fkdlrk iudka;r n,

lsishï n, folla iudka;r kï o yd ÈYdfjka m%;súreoaO kï o tajd tlu ÈYdjg

l%shd fkdlrk iudka;r n, fõ' lsishï n, folla fþokh fkdfõ kï tu n,j,

iïm%hqla; n,h" n, iudka;rdi% m%fïhh fh§fuka fl<ska u fiúh fkdyelsh'

tl u ÈYdjg l%shd lrk iudka;r n, foll iïm%hqla;h

A yd B  ,CIHj, È tlu ÈYdjg l%shd lrk iudka;r n, folla jk  P  yd  Q  ms<sfj<ska

AC  yd  BD  f¾Ld u`.ska ksrEmKh lrhs'

A  yd B  ,CIHj, § úYd,;ajfhka iudk ÈYdfjka m%;súreoaO  F  n, folla AB  f¾Ldj

Tiafia fhdokq ,efí' tajd AE  yd  BG  f¾Ld u`.ska ksrEmKh lrhs' fuu iudk m%;súreoaO

n, tlsfkl ;=,kh jk neúka" tu`.ska P yd Q  n,hg n,mEula we;s fkdfõ'
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 AEHC yd BDKG iudka;rdi% iïmQ¾K lr  HA yd KB úl¾K Oys § yuq jk fia Èla lrkq

,efí'

OL f¾Ldj  AC (fyda BD) f¾Ldjg iudka;r f,i wekao úg th AB yuq jk ,CIHh  L fõ'

A ,CIHfha §  P yd F n,hkaf.a iïm%hqla;h  AH u`.ska o B ,CIHfha § Q yd F n,hkaf.a

iïm%hqla;h BK u`.ska o ms<sfj<ska OAH yd OBK f¾Ld Tiafia  O ,CIHfha § l%shd

lrkafka hehs is;uq'

tu iïm%hqla; n, kej;  Oys § úfNaokh lruq'  túg  P ixrplh OL Tiafia o  F n,h

AE g iudka;r j o  Q n,h OL Tiafia o F n,h BG g iudka;r j o l%shd lrhs'  F n,

úYd,;ajfhka iudk j yd ÈYdfjka m%;súreoaO j Oys § ;=,kh fõ' tu ksid uq,a P yd Q

n, fofla iïm%hqla;h jk (P + Q) n,h uq,a n, yd tla ÈYdjg u OL Tiafia l%shd lrhs'

L ,CIHfha msysàu fiùu ( OLA yd ACH iurEmS ;%sfldaK ie,lSfuka

OL AC P

LA CH F
  ..............................................

fuf,i u  OLB yd BDK iurEmS ;%sfldaK ie,lSfuka

OL BD Q

LB DR F
   .........................................

  yd  , OL  × F = P × LA = Q  × LB

LA Q

LB P


tkï L ,CIHh u`.ska  AB f¾Ldj wNHka;r f,i n, w;r wkqmd;hg fnokq ,efí'

P . AL = Q.BL iy iïm%hqla;h     R = P + Q

  P = Q kï R iïm%hqla;h u`.ska AB f¾Ldj iuÉfþokh lrhs'

wjia:dj (ii)

tlu ÈYdjg l%shd fkdlrk iudka;r n, foll iïm%hqla;h

tlu ÈYdjg l%shd fkdlrk iudka;r  P yd Q (P > Q) n, folla  A yd B ,CIHj, §

ms<sfj<ska AC yd BD f¾Ld Tiafia l%shd lrkafka hhs is;uq'

A yd B ,CIHj, § úYd,;ajfhka tl iudk" ÈYdfjka m%;súreoaO F n, folla AB Tiafia

fhdokq ,efí' tu n, AE yd BG u`.ska ksrEmKh lrhs' tu n, tlsfklg ;=,kh jk

w;r Pg yd Q g n,mEula we;s fkdlrhs'  AEHC, BGKD iudka;rdi% iïmQ¾K lr  AH yd

KB úl¾K Oys § yuq jk fia Èlalrkq ,efí'  ( P = Q kï tu n,j, iïm%hqla; tl

,CIHl § yuq fkd fõ).

OL f¾Ldj CAg (fyda BDg) iudka;r f,i Lys § Èla l< AE yuqjk fia we| we;'
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Ays § l%shd lrk P yd F n,j, iïm%hqla;h AH o  Bys § l%shd lrk Q yd F n,j,

iïm%hqla;h BK o Oys § AO yd OB Tiafia l%shd lrkafka hehs is;uq' fuu iïm%hqla; n,

Oys § úfNaokh lrkq ,efí' túg P ixrplh LO Tiafia o  F n,h AEg iudka;r j o

Q n,h OLTiafia  F n,h BGg iudka;r j Oys § l%shdlrkafka hehs is;uq'  F n,

úYd,;ajfhka iudk yd ÈYdfjka m%;súreoaO ksid tlsfklg ;=,kh fõ' tu ksid P yd Q

n, fofla iïm%hqla;h ;ks (P - Q) n,hlg iudk jk w;r LO f¾Ldj Èf.a P n,fha

ÈYdjg l%shd lrhs'

 L ,CIHfha msysàu

OLA yd HEA iurEmS ;%sfldaK ie,lSfuka

. .
OL HE P

P LA F OL
LA EA F

    .................................... 

fuf,i u  OLB iy BDK iurEmS ;%sfldaK ie,lSfuka

. .
OL BD Q

Q LB F OL
LB DK F

    .................................... 

 yd  ka
LA Q

LB P


tkï L ,CIHh u`.ska AB f¾Ldj ndysrfhka fnokq ,nk w;r tu ÿr w;r wkqmd;h n,

w;r m%;sf,dau wkqmd;hg iudk fõ'

 P = Q kï AEH yd BGK ;%sfldaK iïmq¾K l< úg AH yd KB iudka;r ksid tajd O

,CIHfha § yuq fkdfõ'
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iudka;r n, iuQyhl iïm%hqla;h fiùu

(i) iudka;r n, tl u ÈYdjg l%shd lrk úg

tlu ÈYdjg l%shd lrk iudka;r n, foll iïm%hqla;h fidhk wdldrh kej; kej;

fh§fuka tl u ÈYdjg l%shd lrk iudka;r n, iuQyhl iïm%hqla;h fiúh yelsh'

túg iïm%hqla; n,fha úYd,;ajh tu iudka;r n,j, úYd,;aj, tl;=jg o ÈYdj tu

iudka;r n, l%shd lrk ÈYdjg o iudk fõ'

(i) iudka;r n, tl u ÈYdjg fkdjk úg

tl u ÈYdjg l%shd lrk iudka;r n, fjka lr tajdfha iïm%hqla; n,h by; i|yka l<

l%ufha wdldrhg fidhd .kq ,efí' bkamiq tu úreoaO ÈYdjg l%shd lrk iudka;r n,

fofla iïm%hqla;h my; wdldrhg fidhd .kq ,efí'

a) n, fol wiudk kï iïm%hqla; n,h ;ks n,hla jk w;r úYd,;ajh n,j, úÔh

tl;=jg iudk fõ'

b) (i) tu n, iudk yd tu n,j, l%shd f¾Ld iumd; jQ úg iïm%hqla; n,h Y=kH

jk w;r túg n, ish,a, iu;=,s; fõ'

(ii) tu n, iudk ù l%shd f¾Ld iumd; fkdjQfha kï tu`.ska n, hq.auhla idohs'

3'2  úiª ksoiqka

WodyrKh 1

1) tl u ÈYdjg l%shd lrk iudka;r n, folla jk 8N yd 12 N ms<sfj<ska  A yd  B

,CIHj, § ls%hd lrhs'  AB = 15 cm kï

a. iïm%hqla; n,fha úYd,;ajh o iïm%hqla;h AB

lmk ,CIHh o fidhkak'

b. fuu n, ÈYdfjka m%;súreoaO kï iïm%hqla;

n,fha úYd,;ajh o l%shd f¾Ldj o fidhkak'

. .P AL Q BL

. .P AM QBM
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(a) R = P+Q = 8+12 = 20N

8.AC = 12.BC

8x = 12(15-x)

20 x = 12  15

AC = 9 cm

(b) R = 12-8 = 4N

12x = (15+x)8

4x  = 15 8

x = 30 cm

2) my; i|yka WodyrKj,  P yd Q n, l%shd lrk ,CIH A  yd B kï iy iïm%hqla;h

AB f¾Ldj yuq jk ,CIHh C kï

i. P yd Q tl u ÈYdjg l%shd lrk iudka;r n, kï P = 8 N, R = 17 N, AC = 9 cm

úg Q iy AB fidhkak'

ii. P yd Q m%;súreoaO ÈYdjg l%shd lrk iudka;r n, kï  P = 6N  AC = 18 cm ,

CB = 16 cm  úg Q yd R fidhkak'

P + Q = 17

Q = 17 - 8

= 9 N

AC:CB = 9:8

17AB 

6  18 = Q  16

Q = 
27

4
N

R = Q-P

R = 
27

6
4


R = 
3

4
N

17R N8P N

2cm

          P =
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3) tl u ÈYdjg l%shdlrk iudk n, y;rla iup;=ri%hl Ys¾Ij, § l%shd lrhs'

iïm%hqla; n,h iup;=ri%fha flakaøh yryd .uka lrk nj fmkajkak'

l%shd lrk n, PN hhs .ksuq'

A ,CIHfha § l%shd lrk P yd B ,CIHfha § l%shd lrk P hk iudka;r n, fofla

iïm%hqla;h n,h jk 2P"  AB f¾Ldfõ uOH ,CIHh jk Eys § l%shd lrhs'

C yd D ,CIHj, § l%shd lrk P iudka;r n,j,

iïm%hqla;h 2P jk w;r th  CDys uOH ,CIHh jk

Fys § l%shd lrhs'

±ka 2P  iudka;r n, fofla iïm%hqla;h 4P jk w;r

th EFj, uOH ,CIH yryd .uka lrhs' tkï

iup;=ri%fha flakaøh yryd hhs'

tkï n,j, iïm%hqla;h iup;=ri%fha flakaøh yryd

hhs'

4) P yd Q hkq tl u ÈYdjg l%shd lrk iudka;r n, fjhs'  Q n,h ÈYdj fjkia

fkdlr l%shd lrk ,CIHh x ÿrlska úia:dmkh l< úg Pys yd Qys iïm%hqla; n,h

úia:dmkh jk ÿr fidhkak'

P yd Q n, ms<sfj<ska A yd B ,CIHj,§ l%shd lrkafka hhs o tu n,j, iïm%hqla;

n,h R " AB f¾Ldj C ,CIHfha § lmkafka hhs o .ksuq'

túg

    

AC Q

CB P

AC Q

AB P Q

Q
AC AB

P Q






 
  

 

±ka Q n,h x ÿrla úia:dmkh l< úg iïm%hqla;h  AB f¾Ldj C
/ 
,CIHfha lmkafka kï"

túg

                        
 

/

/ /

/ /

AC Q

C B P

Q Q
AC AB AB x

P Q P Q



   
     

    
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tu ksid iïm%hqla;h úia:dmkh jQ ÿr

 

/ /

/

/

CC AC AC

Q
CC AB x AB

P Q

Q
CC x

P Q

 

 
     

 
    

5) tlu ÈYdjg l%shd lrk iudka;r n, folla jk P yd Q ms<sfj<ska A yd  B ,CIHj,

§ oDV jia;=jla u; l%shd lrhs' tu  P yd Q n, udre l< úg iïm%hqla; n,h  AB

lmk ,CIH 
P Q

AB
P Q

 
 

 
 ÿrlska fjkia jk nj fmkajkak'

/

/

/

/

AC Q

CB P

Q
AC AB

P Q

AC P

C B Q

P
AC AB

P Q

P Q
AC AC AB AB

P Q P Q

P Q
AB

P Q



 
  

 



 
  

 

   
     

    

 
  

 
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6) tlu ÈYdjg l%shd lrk  P, Q yd R iudka;r n, ;=kla ms<sfj,ska ABC ;%sfldaKhl

A, B yd C YS¾I u; l%shd lrhs' tu n,j, ;=fkys iïm%hqla; n,h ;%sfldaKfha

,ïn flakaøh yryd .uka lrhs kï

P : Q : R = tan A : tan B : tan C nj fmkajkak'

O hkq ;%sfldaKfha ,ïn flakaøh hs'

n,j, iïm%hqla;h O yryd .uka lrhs kï P yd Q n,j, iïm%hqla;h D yryd .uka

l< hq;=h,  (CD AB  ksid)'

cot

cot

tan

tan

AD Q CD A

DB P CD B

Q B

P A

 


...............................................(1)

tfiau Q yd R n,j, iïm%hqla;h E yryd .uka l< hq;=hs.  (AE  BC ksid)

cot tan

cot tan

BE R AE B C

EC Q AE C B
    ..................................(2)

(1) , (2)      : : tan : tan : tanP Q R A B C
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3'3 wNHdih

1. tl u ÈYdjg l%shd lrk  2, 5, 3 N jk iudka;r n, ABC ;%sfldaKhl ms<sfj<ska A,

B, CYs¾Ij,§ l%shd lrhs'  AB = 4 cm, BC = 3 cm yd AC = 5 cm fõ'

i) iïm%hqla;fha úYd,;ajh fidhkak'

ii) iïm%hqla; n,fha l%shd f¾Ldj l%shd lrk ,CIHh fidhkak'

2. úYd,;ajh  P, P, 2P jk tl u ÈYdjg l%shd lrk iudka;r n, ;=kla A, B, C

;%sfldaKhl ms<sfj<ska  A, B yd C Ys¾Ij, § l%shd lrhs' n,j, iïm%hqla;fha l%shd

f¾Ldj C ,CIHfha isg AB ys uOH ,CIHhg w¢k ,o f¾Ldfõ uOH ,CIHh yryd

.uka lrk nj fmkajkak'

3. tlu ÈYdjg l%shd lrk iudka;r n, y;rla iup;=ri%hl YS¾I u; l%shd lrhs'

n,j, iïm%hqla;h iup;=ri%fha YS¾I yryd .uka lrk nj fmkajkak'

4. P, Q yd R hk tl u ÈYdjg l%shd lrk iudka;r n, ;=kla  ABC ;%sfldaKhl

ms<sfj<ska AB yd C YS¾I Tiafia l%shd lrhs kï iy tu n,j, iïm%hqla;h ;%sfldaKfha

wka;¾ flakaøh yryd .uka lrhs kï

              
P Q R

BC AC AB
   nj fmkajkak'

5. n, y;rla , 2 ,3AB BC CD
  

  iy 4DA


 u`.ska ksrEmKh fõ' fuys ABCD iup;=ri%hls'

iïm%hqla; n,fha úYd,;ajh yd ÈYdj fidhkak'

6. tlu ÈYdjg l%shd fkdlrk iudka;r n, folla jk P yd Q (P > Q)  ms<sfj<ska A

iy B ,CIHj, § l%shd lrhs' tu n,j, úYd,;ajh S m%udKhlska jeä l< úg

iïm%hqla;h 
 .S AB

P Q
 ÿr m%udKhlska fjkia jk nj fmkajkak'

7. tlu ÈYdjg l%shd lrk iudka;r n, ;=kla jk P, Q yd R hk n,  ABC ;%sfldaKhl

ms<sfj<ska  A, B yd C YS¾I Tiafia l%shd lrhs'

(i) iïm%hqla; n,h ;%sfldaKfha flakaøh yryd .uka lrhs kï P = Q = R nj o

(ii) mßjD;a; flakaøh yryd .uka lrhs kï   
sin 2 sin 2 sin 2

P Q R

A B C
  nj o

fmkajkak'

8. úYd,;ajh P, 2P, 3P jk iudka;r n, ;=kla OABC ir, f¾Ldjl ms<sfj<ska  A, B

yd C ,CIHh yryd .uka lrhs' fuys  OA = a, AB = b iy BC = c fõ' n,j,

iïm%hqla;h OABC f¾Ldj u; msysá OD = 
6 5 3

2

a b c 
jk mßÈ D ,CIH yryd hk

nj fmkajkak'
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3'4 >Q¾Kh

oDV jia;=jla u; n, l%shd lrk úg tu oDV jia;=fõ ,CIHhla wp, j iú lr we;s úg

iuyr wjia:dj, § tu jia;=j tu ,CIh jgd N%uKh ùu isÿ fõ'

fuf,i hï jia;=jla hï ,CIHhla jgd we;s lrk N%uKh tu ,CIHh jgd tu n,fha

>Q¾Kh f,i ye¢kaúh yel' oDV jia;=jla tla ,CIHhlska iúlr tu jia;=j u; n,hla

muKla l%shd lrhs kï tu n,fha l%shd f¾Ldj tu wp, ,CIHh yryd .uka fkdlrhs kï

tu jia;=j tu n,h hgf;a N%uKh fõ'

w¾: ±laùu (

fok ,o ,CIHhla jgd n,hl >Q¾Kh hkq tu n,fha úYd,;ajfha;a tu ,CIHfha isg

n,fha l%shd f¾Ldjg we;s ,ïn ÿfrys;a .=Ks;h hs'

igyk(

n,fha l%shd f¾Ldj O ,CIH yryd hhs kï tu O ,CIH jgd >Q¾Kh Y+kH fõ'

O hkq jia;=j u; wp, ,CIHhla kï iy O ,CIHfha isg P  n,fha l%shd f¾Ldjg we;s

,ïn ÿr"  ON kï O  ,CIHh jgd  P n,fha >Q¾Kh P × ON jk w;r Trf,daiqfõ lgq

lerflk ÈYdjg úreoaO ÈYdjg jia;=j yeÍug ,la fõ'

Om ,CIHh jgd >Q¾Kh =    P × ON

>Q¾Kh uksk SI tallh ksõgka óg¾ Nm fõ' fok ,o ,CIHh jgd jia;=jl >Q¾Kh

Trf,daiqfõ lgq lerflk ÈYdj fyda m%;súreoaO ÈYdj fyda wkqj Ok fyda RK fyda fõ'

jia;=jla u; n, iuQyhla l%shd lrk úg hï ,CIHhla jgd tu n,j, >Q¾Khkaf.a ùc

ftlH tu ,CIHh jgd tla tla n,fha >Q¾Kh ,l=K iu`. tl;= lsÍfuka ,nd.; yelsh'

n,hl >Q¾Kh foYslhla jk w;r thg úYd,;ajhla yd ÈYdjla we;'

>Q¾Kh  cHdñ;slj j ksrEmKh lsßu

P n,h úYd,;ajh yd ÈYdj w;ska AB f¾Ld LKavfhka ksrEmKh lrkafka hhs is;uq'  O

,CIHh jgd >Q¾Kh fiùug wjYH hhs is;uq'  ON hkq O isg AB f¾Ldjg we;s ,ïn ÿr

hs' tkï  P n,fha O ,CIHh jgd >Q¾Kh  P × ON  = AB × ON
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tfy;a  
1

2
AB × ON hkq OAB  ;%sfldaKfha j¾.M,hhs'

AB mdoh u`.ska n,h o O YS¾Ih u.ska >Q¾Kh .kq ,nk ,CIHh o ksrEmKh lrhs kï

tu ,CIHh jgd n,fha >Q¾Kfha úYd,;ajh ixLHd;aul f,i ;%sfldaKfha j¾.M,h fuka

fo.=Kla fõ' P. ON = 2A B

igyk (

>Q¾Kfha iuyr uQ,sl isoaOdka; idOkh lsÍu i|yd cHdñ;sl bÈßm;a lsÍï Ndú;

lrkq ,efí'

jeß.afkdakaf.a m%fïhh ̂ jßkafhda m%fïhh&

tl u ;,fha l%shd lrk n, folla tu ;,fha ,CIHhla jgd we;s lrk >Q¾Khkaf.a ùc

ftlHh tu n, fofla iïm%hqla; n,h u.ska tu ,CIHh jgd we;s lrk >Q¾Khg iudk

fõ' fuys § wjia:d folla i,lkq ,efí'

(i) n, iudka;r fkdjk úg

(ii) n, iudka;r jk úg

wjia:dj (i) n, iudka;r fkdjk úg

idOkh : n, tl ,CIHhl § yuqjk wjia:dj

P yd  Q n, A ,CIfha § l%shd lrhs' O hkq tu ;,fha msysá ,CIHhla kï iy tu ,CIHh

jgd tu n,j, >Q¾Kh ,nd .kakd ,o kï OC f¾Ldj P n,hg iudka;r j w¢kak' Q

n,fha l%shd f¾Ldj Dys § yuq jk mßÈ ABCD iudka;rdi%h iïmq¾K lrkak'

túg Q n,fha úYd,;ajh AD u`.ska o  P n,fha úYd,;ajh AB u`.ska o ksrEmKh fõ'

OA yd  OB iïnkaO lrkak'  AC u`.ska P yd  Q n,j, iïm%hqla;h  R ksrEmKh lrhs'

by; wdldrhg O i|yd msysgqï folla we;'

wjia:d fofla u O jgd P f.a >Q¾Kh = 2OAB j¾.M,h

     O jgd Q n,fha >Q¾Kh = 2OAD j¾.M,h

     O jgd R n,fha >Q¾Kh = 2OAC  j¾.M,h

m<uq rEmfha  Om jgd P iy Q  n,j, >Q¾Kj, tl;=j  =     2OAB + 2OAD

         =     2ABC + 2OAD

N
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 = 2ACD + 2OAD

 = 2OAC

 = Om jgd R ys >Q¾Kh

rEmh (ii)

Om jgd P yd Q n,j, >Q¾Kj, tl;=j = 2OAB - 2AOD

= 2ABC - 2AOD

= 2ADC - 2AOD

= 2AOC

= Om jgd R ys >Q¾Kh

wjia:dj (ii)   n, iudka;r jk úg

P yd Q hkq tl u ÈYdjg l%shdlrk iudka;r n, folla kï yd  O hkq by; ±lafjk

wdldrhg tu ;,fha ,CIHhla kï tu n,j, l%shd f¾Ldj,g ,ïnl f,i OAB f¾Ldj

w¢kq ,efí' tu n,j, l%shd f¾Ld OAB f¾Ldj yuq jk ,CIH ms<sfj<ska A yd  B kï P

yd Q j, R iïm%hqla;h C yryd l%shdlrhs'  OC  f¾Ldj R n,hg ,ïn fõ  AC : CB = Q : P

rEmh (i) Oo jgd  P iy  Q n,j, >Q¾Kfha tl;=j    = P × OA + Q × OB

   = P(OC - AC) + Q(OC + CB)

   = (P + Q)OC - P × AC + Q × CB

D CO

AB

CO
D

A B
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AC Q

CB P
  kï

              P AC Q CB  

>Q¾Kj, tl;=j = (P + Q) × OC

= Oo jgd R ys >Q¾Kh

rEmh (ii)

Om jgd P yd Q n,j, >Q¾Kj, tl;=j

= P  × OA - Q × OB

= P(OC + CA) - Q(CB - OC)

= (P + Q)OC + P  × AC - Q × CB

= (P + Q) OC

= Om jgd Rys >Q¾Kh

n, iudka;r yd ÈYdfjka m%;súreoaO kï

  P yd Q ÈYdfjka m%;súreoaO iudka;r n, kï iy P > Q kï

iïm%hqla; n,h    R= P - Q

 Oo jgd >Q¾Kj, tl;=j

    = P  × OA - Q × OB

     = P(OC + CA) - Q(OC + CB)

     =(P - Q)OC + P  × AC - Q × CB

     = (P - Q) OC

     =  O jgd R ys >q¾kh

igyk : iïm%hqla; n,fha l%shd f¾Ldfõ msysá iEu ,CIHhla jgd >Q¾Khkaf.a ùc tl;=j

Y+kH fõ'
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m%fïhh

oDV jia;=jla u; tl u ;,fha l%shd lrk ndysr n, iuQyhla ksid iïm%hqla;hla mj;sk

úg tu ;,fha msysá ljr fyda ,CIHhla jgd jia;=j u; l%shd lrk ndysr n,j, ùc

ftlHh tu n,j, iïm%hqla;h u`.ska tu ,CIHh jgd we;s lrk >Q¾Khg iudk fõ'

fuh >Q¾K ms<sn| idOdrK uQ, O¾uh f,i ye¢kafõ'

tl ;,fha l%shd lrk n, moaO;shla hgf;a oDV jia;=j iu;=,s; j we;akï tu n,j,

iïm%hqla; n,h Y+kH fõ' tu ksid tu ;,fha iEu ,CIHhla jgdu iïm%hqla; n,fha

>Q¾Kh Y+kH fõ'

tu ksid tl u ;,fha l%shd lrk n, moaO;shla iu;=,s; kï tu ;,fha iEu ,CIHhla

u jgd tu n,j, ùc ftlHh Y=kH fõ'

tfy;a úf,dauh i;H fkdfõ'

tal;, n, moaO;shl n, moaO;sh msysgd we;s ;,h u; jQ ,CIhla jgd >Q¾Kj, ùc

ftlHh Y+kH jQ muKska tu n, moaO;sh iu;=,s; hhs lsj fkdyels h' tkï tu

n,j, iïm%hqla;fha l%shd f¾Ldj tu ,CIHh yryd jeà ;sìh yels neúks'

3'5 úiª ksoiqka

ksoiqk 7

me;a;l È. 2m jk ABC iy iumdo ;%sfldaKhl BC, CA iy AB mdo Tiafia ksõgka 4,

5, 6 n, l%shd lrhs' ;%sfldaKfha flakaølh jgd n,j, >Q¾Kj, ùc ftlHh fidhkak'

G hkq flakaølh kï AD  = 2sin60

                                  =
2
32  = 3m

GD = GE = GF   =   1 3
3

m

G    jgd >Q¾Kj, ùc ftlH        =  3
14  + 3

15  + 3
16

 =
15

3
   = Nm35

ksoiqk 8

me;a;l È. 4m jk  ABCD iup;=ri%hl ksõgka 4, 3, 2 iy 5n, ms<sfj<ska CB, BA, DA

iy DB mdo Tiafia l%shdlrhs' n,j, >Q¾Khkaf.a ùc ftlHh

(i)   C  Ys¾Ifha jgd      (ii)   flakaøh O jgd fidhkak'

CO      =   4cos45 = 2
4

 = 22

C m jgd n,j, >Q¾Kj, ùc ftlHh     =  2 × 4  -  3 × 4 + 5 × 22

            =  (10 2  - 4) Nm

O o jgd n,j, >Q¾Kj, ùc ftlHh     =  4 × 2 + 3 × 2 - 2 × 2
            =  10 Nm

A B

D C

>

3

2 4
5

O

C

G

B

A

>

>

>

6N

4N

5N
F E

D
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ksoiqk 9

72 cm È. ieye,a¨ oKavl tla fl<jrl isg 18 cm ÿßka iy wfkla fl<jf¾ isg 30 cm

ÿrlska tl iudk nr folla t,a,d we;' oKav ;sriaj iu;=,s; j ;nd we;af;a oKafâ

fofl<jrg iïnkaO lrk ,o ieye,a¨ wú;kH ;ka;= folla u`.sks' ;ka;=j,g ±ßh yels

Wmßu wd;;sh 50 N kï nrj,g ;sìh yels Wmßu úYd,;ajh fidhkak'

nr  W o ;ka;=j, wd;;s T
1
, T

2
 hhs o .ksuq'

oKafâ iu;=,s;;dj i|yd n, isrig úfNaokfhka

1 2T + T - 2W = 0

Bm jgd >Q¾Kh   T
1
 × 72 + W × 54 + W× 30 = 0

                     72T
1
 = 84W

 T
1
 wd;;sh Wmßu jk úg ( T

1
 = 50)

   72 × 50 = 84W

W = 
72 50 6

42
84 7

N




Am jgd >Q¾Kh T
2 

× 72 - W×18-W×42 = 0

            72T
2  

=  60 W,  T
2 
wd;;sh Wmßu jk úg (T

2
 = 50)

                W =  
72 50

60


  = 60 N

tu ksid t,a,sh yels Wmßu nr  
6

42 N
7

ksoiqk 10

20cm  È. AB jk ieye,a¨ oKavla tlsfklg 10 cm ÿßka msysá l=vd l+[a[ folla u;

;nd nr 2W iy 3W wxY= folla ms<sfj<ska A iy B fofl<jßka t,a,d we;' l=[a[ u`.ska

oKav u; we;s lrk m%;sl%shd iudk ùug tla tla fl<jf¾ isg l+[a[hl msysgqu

fidhkak'

A isg xcm ÿrlska C l+[a[h mj;S hhs is;uq'

oKav iu;=,s;j we;s úg C ,CIHh jgd >Q¾Kj, ùc ftlHh Y=kH fõ'

R × 10 + 2Wx - 3W(20 - x) = 0
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10R = 60W - 5Wx ............................... (1)

 On jgd >Q¾K .ekSfuka

R × 10 + 3W(10 - x) - 2W(10 + x) = 0

10R = 5Wx - 10W  ..................................(2)

(1) iy (2)                        10x = 70

x = 7

 A fl<jf¾ isg l+[a[ folg ÿr 7cm iy 17cm

ksoiqk 11

me;a;l È. 2 m jk ABCDEF iúê Ivi%hl mdo Tiafia ksõgka 1, 2, 3, 4, 5, 6 n,

ms<sfj<ska AB, CB, DC, DE, EF iy FA  Tiafia l%shd lrhs' n,j, >Q¾Khkaf.a ùc ftlHh

(i) A YS¾Ih jgd       (ii) Ivi%fha flakaøh  O jgd fidhkak'

AL = 2sin60

      = m3

           A o jgd >Q¾Khkaf.a ùc ftlHh

      =2  × 3  + 3  × 32  - 4  × 32  - 5  × 3

      = - 35

Am jgd = 35  Nm

 OM  = 2sin60    = m3

 Om jgd >Q¾Kfha ùc ftlH  =1  × 3  - 2  × 3  - 3  × 3  + 4  × 3  + 5  × 3  + 6  ×

3

                       = 311  Nm

ksoiqk 12

P, Q, R n, ;=kla  ABC ;%sfldaKhl BC, CA, AB  mdo Tiaia l%shdlrhs' n, moaO;sfha

iïm%hqla;h ;%sfldaKfha mßjD;a;fha flakaøh yryd hhs kï PcosA + Q cosB + R cosC = O

nj fmkajkak'

>

>
>>

>

D

C

A B

E

F

2

35

4

6

L

N

N

N

N

N

1 N

O

M

>>
> >

C D

BA

RR

2W

x

3W
10cm 
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ˆ ˆ ˆ ˆ ˆˆBOD=A, COE=B, AOF=C

R hkq mßjD;a;fha wrh kï R = OA = OB = OC fõ'

Om jgd >Q¾K .ekSfuka

     P × OD + Q × OE + R × OF   = 0

     P. OBcosA + QOC. cosB + R. OAcosC = 0

      OB = OC = OA ksid

    PcosA + QcosB + RcosC =  0

  3'6wNHdih

1. ialkaOh 3 kg È. 1.5 m jk taldldr oKavl tla fl<jrl isg ialkaOh 1, 2, 3, 4 kg

jk 0.3 m, 0.6 m, 0.9 m, 1.2 m jk ÿßka ms<sfj<ska  1" 2" 3" 4 kg ialkaO t,a,d we;'
fuu ialkaO ksid oKav iu;=,s; jk ,CIHh fidhkak'

2. È. 3m iy ialkaOh 6 kg jk AB taldldr oKavla A fl<jr tla wdOdrlhla u; o
oKafâ ;j;a ,CIHhla ;j;a wdOdrhla u; .efgñka ;sriaj mj;S' ialkaOh 1 kg jk
nrla  B ,CIHfha o ;j o 5 kg iy 4 kg jk nr folla  fl<jr isg ms<sfj<ska 1
m  yd 2 m ÿßka o t,a,d we;'  A  wdOdrl u; m%;sl%shdj  40 N kï wfkla wdOdrlfha
msysàu fidhkak'

3. ialkaOh 17 kg  jk È.  0.6 m  jk taldldr oKavla isria ;ka;= folla u`.ska t,a,d
we;' ta ;ka;=jla oKafâ tla fl<jrl isg 7.5 cm  ÿrlska o wfkla ;ka;=j oKafâ
wfkla fl<jr isg 10 cm ÿrlska o t,ajd we;' tu ;ka;=j,g ±ßh yels Wmßu wd;;s
ms<sfj<ska 70 Nm  100 N kï ;ka;= fkd.e,fjk mßÈ 1.7 kg ialkaOhla t,a,sh

yels msysáu fidhkak'

4. ABCD hkq me;a;l È. a  jk iup;=ri%hls' 2, 3, 4 N n, ms<sfj<ska  AB, AD iy AC

Tiafia l%shd lrhs' n,j, iïm%hqla;fha l%shd f¾Ldj DC f¾Ldj yuq jk ,CIHh
fidhkak'

5.  P, Q, R n, ;=kla ms<sfj<ska  A, B, C YS¾Ij, § l%shdlrkqfha tu ,CIHhg m%;súreoaO

j we;s mdohg ,ïNl jk mßÈ yd iu;=,s; jk mßÈ kï  P : Q : R = a : b : c nj
fmkajkak'

6.  P, Q, R n,  BC, CA yd AB ,  mdo Tiafia l%shd lrhs' tu n,j, iïm%hqla;h ABC

;%sfldaKfha flakaøh yryd hhs kï

(i) sinA
P  + 

sinB
Q

 + sinC
R  = 0        (ii)   BC

P  + CA
Q

 + AB
R  = 0 nj fmkajkak'

7. ABC ;%sfldaKhl  BC, CA, AB mdo Tiafia l%shd lrk n, ;=kl iïm%hqla;h tu
;%sfldaK mßjD;a;Sh flakaøh yd m%,CI flakaøh yryd hhs kï nj fmkajkak'

         2 2
P

(b - )cosAc  = 2 2

Q
(c - )cosBa  = 2 2

R
( - )cosCa b

8. ABC  iq`M fldaKs ;%sfldaKhl  BC, CA, AB mdo Tiafia ms<sfj<ska  P, P, 
2
P n, l%shd

lrhs' moaO;sfha iïm%hqla;h m%,ïn flakaøh yryd .uka lrhs kï
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cosA
1  + cosB

λ  = 
2λ

cos(A B)  nj fmkajkak'

3'7 n, hq.auh

w¾: ±laùu ( úYd,;ajfhka iudk ÈYdfjka m%;súreoaO n, foll tu n,j, l%shd f¾Ld

iumd; fkdjk úg tu n, hq.,h n,hq.auhla f,i w¾: ±lafõ'

n, hq.auhl l%shdj ksid N%ukhla isÿfõ'

n, hq.auhl úYd,;ajh >Q¾Kh u`.ska fiúh yelsh'

n, fol l%shdlrk l%shd f¾Ld w;r ,ïN ÿr hq.aufha ndyqj f,i ye¢kafõ'

n, hq.aufha úYd,;ajh  = n,hl úYd,;ajh × n, fol w;r ,ïn ÿr

M P d 

  Pd  m

m%fïhh

n, hq.auhla idOk n, foll tu ;,fha ljr fyda ,CIHhla jgd >Q¾Kj, úÔh ftlHh

ksh; jk w;r th hq.aufha >Q¾Khg iudk fõ'

idOkh

n, hq.aufha n,hka Pg iudk f,i o O hkq tu ;,fha ´kEu ,CIHhla o f,i .ksuq'

n,j, l%shd f¾Ldjkag ,ïnlj Ays iy B ys § yuq jk mßÈ OAB ,ïnlh w¢kak'

  Om jgd >Q¾Kj, ùÔh ftlHh ^1 rEmh&

=   P × OB + P × OA

=   P × AB m
=  n, hq.aufha >Q¾Kh

  Om  jgd >Q¾Kj, ftlHh ̂ 2 rEmh&

=  P × OA - P × OB

=  P(OA - OB)

=  P(AB)  m

A

B

O

A

O
B^1 rEmh& ^2 rEmh&
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tu ksid O ,CIHfha msysàu l=ula jqj;a n, hq.aufha >Q¾Kh tl u w.hls'

tkï n, hq.aufha >Q¾Kh ,CIHfha msysgqfuka iajdh;a; fõ'

m%fïhh

oDV jia;=jla u; l%shd lrk n, hq.au folla n, hq.au fofla >Q¾Kj, ùÔh ftlHhg

iudk >Q¾Khla we;s ;ks n, hq.auhlg ;=,H fõ'

wjia:d folla i,lhs'

idOkh

isoaêh

     (i) n,j, l%shd f¾Ld iudka;r jk úg iy (P, P), (Q,Q) hkq rEm igykg wkqj l%shd

lrk hq.auhkays n, kï OABCD hkq tajdfha l%shd f¾Ldjg weÈ ,ïnlh fõ' P

yd Qys iïm%hqla;h A ys § l%shd lrk w;r F hkq  (P + Q) n,h jk w;r th  E

ys § l%shd lrhs' ;j o AE : EF = Q : P  iy B yd D ys § l%shdlrk P iy Qys

iïm%hqla;h   (P + Q) jk w;r  C ys § l%shd lrhs' fuys  BC : CD = Q : P ±ka iudk

iudka;r m%;súreoaO n, jk  (P + Q) u`.ska n, hq.auhla ks¾udKh lrhs' fuh n,

hq.au foflys iïm%hqla; hq.auh fõ'

(ii) n,j, l%shd f¾Ld iudka;r fkdjk úg" P, P, Q, Q hkq >Q¾Kfhys wvx.= n,

kï iy tl  P n,hla iy tla Q n,hla rEmfha mßÈ  O ys § yuqfjhs'  Oys §

l%shd lrk P iy Q n,j, iïm%hqla; jk R, Oys § l%shd lrk w;r wfkla  P

iy Q n, O' ys§ l%shd lrk úg iïm%hqla;h jk R, O' u; l%shd lrhs' tu

iïm%hqla; n, iudk yd iudka;r yd kuq;a úcd;Sh n, u`.ska n, hq.auhla

ks¾udKh lrhs'

O'

R

P

Q



64

n, hq.aufha >Q¾Kh    =  O' iy O jgd R j, >Q¾Kh

                           = O' jgd P j, iy O' jgd Q j, >Q¾Kj, ftlHh

                           =  n, hq.auj, >Q¾Kj, ftlHh

my; wfmdaykhka l< yels h

1' ;,hl l%shd lrk iudk yd m%;súreoaO >Q¾Khka iys; n, hq.au folla tlsfkl

ix;=,kh lrhs'

2' iudk >Q¾K iys; tl u ;,fha ljr fyda n, hq.au folla ;=,H fõ'

m%fïhh

oDV jia;=jla u; tl u ;,fha l%shd lrk ;ks n,hla iy n, hq.auhla fjk;a ,laIHhl§

l%shd lrk § we;s n,hg iudk iy m%;súreoaO ;ks n,hlg ;=,H fõ'

idOkh

P hkq  A ys § l%shd lrk n,hla f,i o G hkq tu ;,fha u l%shd lrk n, hq.auhla o f,i

.ksuq'

A ys §  P n,h iy AB = P
G jk fjk;a B ,laIHhl § l%shd lrk P n,h u`.ska G

m%;sia:dmkh l< yels h'

±ka A ys §  iudk yd m%;súreoaO P n,hka tlsfkl ix;=,kh lsÍfuka iïm%hqla;h B ys

§ l%shd lrk ;ks P n,hla fõ'

m%fïhh

oDV jia;=jl ljr fyda ,laIHla u; we;s lrk n,h fjk;a ljr fyda ,laIHhl § tl

u ÈYdjlg l%shd lrk iudka;r n,hlg iy n, hq.auhlg ;=,H fõ'

n
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idOkh

P hkq A ys §  AC Èf.a l%shd lrk § we;s n,h f,i o  B hkq fjk;a ljr fyda ,laIHhla

f,i o .ksuq'  B isg ACg we;s ,ïn ÿr d f,i .ksuq'  B ys § iudk iy m%;súreoaO iudka;r

P  n,hka olajkak' fïjdhska tla n,hla  A ys § m%;súreoaO  P  iu`.  G = P × d  n, hq.auh

idohs'  B ys we;s wfkla n,h ;ks P n,hls'

3'8 úiª ksoiqka

WodyrK 13

ABCD hkq me;a;l È. 1 m. jk iup;=ri%hls' úYd,;ajfhka ksõgka 1, 2, 3, 4,

22  jk n,hka  AB, BC, CD, DA  mdo iy  AC úl¾Kh Tiafia  § we;s ms<sfj<g

l%shd lrhs'  n,moaO;sh n, hq.auhlag ;=,H nj fmkajd tys >Q¾Kh fidhkak'

22  N n,h,  AD iy AB. Èf.a úfNaokh lruq'

AD


 Èf.a ixrpl = 22  cos 45 AB


 Èf.a ixrpl = 22  cos 45

=  2N = 2N

±ka moaO;sh by; 2 rEmfha olajd we;s mßÈ mdo Èf.a l%shd lrk n,hkag iudk fõ'

±ka moaO;sh tlu w;g l%shd lrk n, hq.au follg ;=,H ù we;s ksid" tu hq.au fol ;ks
hq.auhlg W!kkh l< yel'

iïm%hqla; n, hq.aufha >Q¾Kh = 3 × 1 + 2 × 1 ^jdud¾:j&

= 5 Nm  m

WodyrK 14

ABCD hkq úYd,;ajh ksõgka 3, 2, 4, 3, P jk AB, CB, CD, AD iy DB  wl=re u`.ska

±lafjk ms<sfj<g l%shd lrk n,hka we;=<;a iup;=ri%hls' moaO;sh n, hq.auhlg W!kkh

fõ kï Pys w.h fidhkak'

^2& rEmh^1& rEmh

450
)
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P N n,h AB iy CB Èf.a úfNaofhka ,efnk ixrplfha úYd,;aj tl yd iudk jk

w;r th P cos45 = 2
P

N.

n, hq.auhg W!kkh lsÍug 3 + 2
P

 = 4   iy   2 + 2
P

 =  3 úh hq;=hs'

2
P

  =  1 iy   2
P

= 1

P  =  2  iy    P = 2

        P = 2

WodyrK 15

ABCD hkq iudka;rdi%hls' AB,  BC, CD, DA
   

 u`.ska ksrEmKh jk n,hka ms<sfj<ska tu

me;s Èf.a l%shd lrhs' tu n,hka iudka;rdi%fha j¾.M,h fuka fo.=Khlg iudk >Q¾Khlska

hqla; n, hq.auhlg iudk nj fmkajkak' cuys AB = CD
 

 yd BC = DC
 

 fõ'

AB  iy CD  n, úYd,;ajfhka iudk m%;súreoaO iy iudka;r n, ksid AB × d
1 
n,

hq.auhla fõ'  fuys AB iy CD w;r ÿr ,ïN ÿr 1d fõ'

BC iy  DA


 úYd,;ajfhka iudk m%;súreoaO iy iudka;r n, ksid BC × d
2 
n, hq.auhla

idohs'

;j o n, hq.au fol u tl u w;g l%shd lrk neúka iïm%hqla; n, hq.aufha >Q¾Kh

AB × d
1
 +  BC × d

2 
fõ' ^fuys d

2 
hkq  AB iy BC w;r ,ïN ÿr fõ&

tfy;a AB
 
× d

1
 = BC × d

2
 = iudka;rdi%fha j¾.M,h

tneúka n, hq.aufha >Q¾Kh iudka;rdi%fha j¾.M,h fuka fo.=Khlg iudk fõ'

d
2



67

3'9 wNHdih

1. ABCD hkq me;a;l È. 2 m. jk iup;=ri%hls'  a, b, c iy d n,hka  AB, BC, CD iy

DA Èf.a ms<sfj<ska o   2p , 2q   n,hka  AC iy BD Èf.a ms<sfj<ska o l%shd lrhs'

p+q = c - a  iy  p - q = d - b  kï n,hka ys >Q¾Kh  a + b + c + d. jk n, hq.auhlg

;=,H nj fmkajkak'

2. P iy Q hkq iudka;r tl u ÈYdjlg l%shd fkdlrk n, folls' úYd,;ajh  F jk

n, hq.auhla tu ;,h u; fhÿ úg P iy Q n, j, iïm%hqla;h n,h    
F

(P Q)
a
 ÿrlska

úia:dmkh jk nj fmkajkak' fuys a hkq P yd Q n,j, l%shdf¾Ld w;r ,ïn ÿr

fõ'

3. ABC ;%sfldaKhl YS¾Ij, § mßjD;a;hg we¢ iam¾Yl Èf.a  ABC w;g A, B yd C

j,È l%shdlrk  P, Q iy R n, ;=kla n, hq.auhlg ;=,H fõ'

         P : Q : R = sin2A : sin2B : sin2C nj fmkajkak'

4. ABCD iup;=ri%hls'  CD iy  BC mdoj, uOH ,laIHhka ms<sfj<ska D iy E fõ'   P,

Q, R n, ms<sfj,ska AD, DE iy EA wlaIr u`.ska ±lafjk ÈYdjka Tiafia l%shd lrhs'

moaO;sh n, hq.auhlg ;=,H fõ kï P : Q : R = 5  : 2  : 5  nj fmkajkak'

5. me;a;l È. 0.6 m jk  ABC  iumdo ;%sfldaKhl AB, BC, CA  mdo Èf.a ksõgka 4,

3, 3 n, ms<sfj<ska l%shd lrhs'  P N jk ;j;a n,hla moaO;sh n, hq.auhlg W!kkh

jk mßÈ  C ys § l%shd lrhs'  Pys úYd,;ajh iy ÈYdj fidhkak'

n, hq.aufha >q¾Kh o fidhkak.

6. oDV jia;=jla u; l%shd lrk n, ;=kl úYd,;ajh ÈYdj iy l%shd f¾Ldj ;%sfldaKhl
ms<sfj<ska .;a mdo ;=kla Tiafia ksrEmKh lrhs kï tajd ;%sfldaKfha j¾.M,h
fuka fo.=Khla jk ;ks n, hq.auhlg ;=,H nj fmkajkak'

7.  P, P, Q, Q n, y;rla ABCD frdïnihl  AB, BC, CD, DA mdo Èf.a l%shd lrhs'

frdïnifha flakaøh O jgd tajdfha >Q¾Kj, tl;=j fidhkak' tajdfha iïm%hqla;h

O isg 
2

BD P Q

P Q

 
 

 
ÿrlska nj Tmamq lrkak'

 P = Q jk wjia:dj idlÉPd lrkak'
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4'0 oDV jia;=jla u; l%shd lrk tal;, n,

4'1  tal;, n,j, iïm%hqla;h

fojk mßÉfþofha § ,CIHhla u; l%shd lrk n, ms<sn| wOHhkh lrk ,§' fuys § ish¨

u n, tal ,CIH fkdjk wjia:d .ek idlÉPd flf¾'

tal;, n, moaO;shl iïm%hqla;h

fuys § úYd,;ajh yd l%shd f¾Ldj okakd n, iuQyhl iïm%hqla;h fiùu isÿ flf¾'

iïm%hqla;fha úYd,;ajh

n, tlsfklg ,ïnl ÈYd follg úfNaokh lrkq ,efí' fuu ixrpl fjk fjk u

tl;= lr tajd X ydY f,i wxlkh lrkq ,efí' iïm%hqla;fha úYd,;ajh  R
2
 = X

2
 + Y

2

u`.ska ,nd .; yelsh'

iïm%hqla;fha ÈYdj

iïm%hqla;h X iu`. idOk ÈYdj  kï

       tan  = X
Y

 = tan
-1  

X
Y

iïm%hqla;fha l%shd f¾Ldj l%shd lrk ,CIH i|yd

fok ,o f¾Ldjl msysá O ,CIHh jgd >Q¾K .eksfuka iïm%hqla;fha l%shd f¾Ldj fok ,o

f¾Ldj lmk ,CIHh fidhd.; yels h'

WodyrK 1

 me;a;l È.  2a. jk ABCD iup;=ri%hl mdo Tiafia ksõgka 3P, 2P, P, 3P  n, ms<sfj,ska

AB, CB, CD, iy AD Tiafia l%shd lrhs kï

(i) iïm%hqla;fha úYd,;ajh yd ÈYdj o

(ii) iïm%hqla;fha l%shd f¾Ldj o fidhkak'

 AB ÈYdjg úfNaokfhka  X = 3P - P
= 2P

 AD ÈYdjg úfNaokfhka  Y = 3P - 2P

= P
R

2
= X

2
 + Y

2

= (2P)
2
 + P

2
=5P

2

R = 5P N

tan  = X
Y =

P 1
 = 

2P 2

 = tan
-1  

2
1 >

2P

P
R

q

>
X

Y


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iïm%hqla;fha úYd,;ajh 5P N o AB iu`.  tan
-1  

2
1  idohs' iïm%hqla; n,h  ABAB lmk

,CIHh  E kï iy AE = x kï

E jgd >Q¾K .ekSfuka

3Px + 2P(2a - x) - P × 2a = 0

3x - 2x = 2a - 4a

x = -2a

fyda

 A jgd >Q¾K .ekSfuka

R × sinx  = P × 2a - 2P × 2a

5P  × x × 5
1

= -2Pa

x = -2a
iïm%hqla;h BA f¾Ldj" A isg 2a ÿrl § lmhs'

WodyrK 2

ABC iumdo ;%sfldaKhl mdohl È.  2a.fõ'   4N, 2N, 2N n, ms<sfj<ska  BA, AC, BC

Tiafia l%shd lrhs' iïm%hqla;fha úYd,;ajh fidhkak' ;j o iïm%hqla;fha l%shd f¾Ldj B

,laIHfha isg 3
2a  ÿrl §  BC f¾Ldj lmk nj fmkajkak'

 BC g iudka;r j úfNaokfhka

    X  =2 + 2cos60 - 4cos60
              =  2 + 1 - 2 =1

 BC g ,ïnl j úfNaokfhka

    YY   = 4sin60 - 2sin60

            =   2 × 
2
3    = 3

R
2
  =   X

2
 + Y

2

      = 1
2
 + ( 3 )

2

      = 1 + 3  =  4
  R  =  2N

tan = X
Y  = 

1
3  =  3

   =  tan
-1

( 3 )   =  60°
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iïm%hqla;fha úYd,;ajh 2N jk w;r th BC iu`.  60° l fldaKhla idohs iïm%hqla;h
BC f¾Ldj lmk ,CIHh E kï
     E jgd >Q¾K .ekSfuka

4 × xsin60 - 2 × (2a - x)sin60° = 0
    4x - 4a + 2x=0
    6x = 4a

    x = 3
2 a

WodyrK 3

ABCDEF hkq me;a;l È.  a  jk iúê Ivi%hls'  2N, 2N, 3N, 2N n, ms<sfj<ska  AB, CD,

ED, EF Tiafia l%shd lrhs' iïm%hqla;h úYd,;ajh fidhkak' ;j o th A ,laIHfha § AB

Tiafia l%shd lrk nj o fmkajkak'

AB iy AE tlsfklg ,ïnl ksid

ABg iudka;r j n, úfNaokfhka

  X  = 2 + 3 - 2cos60 - 2cos60

                              = 3N

 AEg iudka;rj n, úfNaokfhka

Y   = 2sin60 - 2sin60

                         =  0

       R  =   3N    AB g iudka;r fõ'

Am  jgd >Q¾K .ekSfuka

2 × 2asin60 - 3 × 4acos30 + 2 × 4acos30

= 0

th  A  yryd hñka AB Tiafia l%shd lrhs'

tal;, n, moaO;shla

tal;, n, moaO;shla tu n, moaO;sh ls%hdlrk ;,fha msysá hï uQ, ,CIHhl § l%shd

lrk ;ks n,hlg iy n, hq.auhlg ;=,H fõ'

F
i 
(i = 1, 2, .... n) n,  P

i 
(i = 1, ..... n) ,laIHj, È l%shd lrkafka hhs o tu n, l%shd lrk

;,fha msysá uQ, ,laIHh O kï O uQ, ,laIHh f,i .;a úg  Ox, Oy lKavdxl wlaI

moaO;shg wkqj  P
i 

 (x
i
, y

i
) (i = 1, 2, .... n)  o f,i .ksuq'

F
i
 (i=1,2,3,....n) n, x iu`. 

i
 fldaKhla idohs kï

F
i
  n,h  Ox yd Oy Tiafia úfNaokfhka

X
i
 = F

i 
cos 

i
,    Y

i
 = F

i 
sin 

i
 (i = 1, 2,......n)

O ,laIHfha §  X
i
, Y

i
 n, iu`. ÈYdfjka úreoaO n, tl;= lsÍfuka n, moaO;shg

n,mEula we;s fkdfõ'

N

N N

N
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P
i 
,laIfha §                                                O ,laIHfha §

iy

u`.ka O ,laIHfha § G
i
    n, hq.auhla yd

R ;ks n,hla idohs

G
i
m  =   Y

i
.x

i
 - X

i
.y

i

X = 


n

1

X
i

i  iy

 Y = 


n

1

Y
i

i  f,i .ksuq'

tkï       R
2

=  X
2
 + Y

2

Yi

XiPi

> >

>>

P ( 1,2,3..... )i i n

1, 2,3.....i n

iY



iX

 ,i i iP x y
 

 

O

Yi

Xi

O
X

i

Y
i

O

Y
R

X


X

Y

O

R
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 tan  =  X
Y

       =  tan
-1

( X
Y )

               iy G  =   
n

1

Y Xx y


 i i i
ii

igyk : G hkq  O jgd jdudj¾:j ish¨ n,j, >Q¾Kj, ùc ftlHh hs' th O ,CIHfha
msysàu u; r`od mj;S'

tal;, n, moaO;shl iu;=,s; wjia:d

n, moaO;shla ́ kE u O ,laIHhl § ̂ uq,h& l%shd lrk ;ks  R n,hlg iy tu ;,fha l%shd
lrk  G hq.auhlg W!kkh l< yels h'

i. R = 0 iy G = 0 kï n, moaO;sh iu;=,s; fõ'

ii. R  0, iy G = 0 kï moaO;sh  O ,laIHfha l%shd lrk ;ks n,hlg W!kkh fõ'

iii. R = 0 iy G  0 kï n, moaO;sh  G n, hq.auhlg W!kkh fõ'

iv. R   0 iy G  0 kï n, moaO;sh iu;=,s; fkdfõ n, moaO;sh O'kï ,laIHfha §

l%shd lrk R kï ;ks n,hlg W!kkh fõ'

my; ksrEmKh lrk mßÈ  OO' = R
G  fõ'

idOkh (

G n, hq.auh úYd,;ajfhka iudk ÈYdfjka m%;súreoaO R iy R n, folla f,i O iy O'

,CIHj, È ksrEmKh lrkq ,efí' n, fofla l%shd f¾Ld w;r ÿr d = R
G  fõ'

úYd,;ajfhka iudk ÈYdfjka m%;súreoaO n, ;=,kh lrhs' tu ksid ;ks  R n,hla O' ys

§ l%shd lrhs'
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tal;, n, moaO;shl iïm%hqla;fha l%shd f¾Ldfõ iólrKh

n, moaO;shla iu;=,s;;dõ ke;akï tu n, moaO;sh ́ kEu  (x', y') ,CIHhl u l%shd lrk

R ;ks n,hlg iy G' n, hq.auhlg ;=,H fõ'

tkï R
2
 = X

2
 + Y

2
 iy G' = G + Xy' - Y x'

iïm%hqla;fha l%shd f¾Ldj u; ́ kEu ,CIHl >Q¾Kh Y+kH fõ' iïm%hqla;fha ls%hd f¾Ldj

u; ´kEu ,CIHla (x, y) kï  G + Xy - Yx = 0;

fuh iïm%hqla;fha l%shd f¾Ldfõ iólrKhhs'

 O jgd >Q¾Kh  =

G = Yx' - Xy' + G'

tu ksid G' = G + Xy' - Yx'

iïm%hqla;h (x', y') yryd hhs kï G' = 0

O = G + Xy' - Yx'

l%shd f¾Ldfõ iólrKh

O = G + Xy - Yx

8'2 úiª ksoiqka

WodyrK 4

2, 4, 1, 6 ksõgka n, iup;=ri%hl mdo ms<sfj<ska AB, CB, CD, AD Tiafia l%shd lrhs'

iïm%hqla;fha úYd,;ajfha ÈYdj fidhkak' mdohl È. a fõ'

 AB iy AD f¾Ld LKavdxl wCI f,i .;a úg iïm%hqla;fha l%shd f¾Ldfõ iólrKh  2x

- y + 3a = 0 nj fmkajkak'

 ABg iudka;r j n, úfNaokfhka

  X = 2 - 1 = 1

AD g iudka;rj n, úfNaokfhka

 Y  =  6 - 4  = 2

 R
2
 =  X

2
 + Y

2
  = 2

2
 + 1

2
 = 5

  R  =  5 N

>

>

>

N

N

N

N
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tan =
Y

X

= 2
 = tan

-1
(2)

iïm%hqla;fha úYd,;ajh 5 N o  AB iu`. tan
-1

(2) fldaKhla idohs'

A jgd >Q¾K .ekSfuka

   Gm   =  1 × a - 4 × a

            =  -3a Nm

l%shd f¾Ldfõ iólrKh
   G + Xy - Yx  =  0
   -3a + y - 2x   =  0
   2x - y + 3a  =  0

fyda

 A jgd iïm%hqla;fha >Q¾Kh

   =  A jgd n,j, >Q¾Khkaf.a ùc ftlHh
G = Yx - Xy

-3a = 2x - 1y

2x - y + 3a = 0

WodyrK 5

ABCD hkq me;a;l È. a jk iup;=ri%hls' ksõgka 5, 4, 3, 2 n, ms<sfj<ska AB, BC, CD,

AD  Tfia l%shd lrhs' n, moaO;sh

i.  A  ,CIHfha l%shd lrk ;ks n,hlg yd n, hq.auhlg

ii. O ,CIHfha l%shd lrk n,hlg yd n, hq.auhlg

iii.  AB yd  AD LKavdxl wCI f,i f.k l%shd f¾Ldfõ iólrKh fidhkak'

 AB g iudka;rj n, úfNaokfhka

X  =   5 - 3

                             =  2N

 AB g ,ïnl j n, úfNaokfhka

 Y  = 4 + 2

                           =  6N
R

2
= X

2
 + Y

2

= 40

R = 102

 Am jgd >Q¾K .ekSfuka

G = 4 × a + 3 × a

= 7a Nm

N

N

N

N

N
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A ,CIHfha l%shd lrk  102  N ;ks n,hlg iy 7a Nm n, hq.auhlg ;=,H fõ'

O ,CIHfha § >Q¾Khh

G = 5 × 
2

a
  + 4 × 

2

a
 + 3 × 

2

a
 - 2 × 

2

a

= 5a Nm

flakaøfha § 102  N n,hg iy 5a Nm n, hq.auhlg ;=,H fõ'

l%shd f¾Ldfõ iólrKh
G + X.y - Y.x = 0
5a + 2y - 4x = 0
4x - 2y - 5a = 0

WodyrKh 6

me;a;l È. 2a jk ABCDEF iúê Ivi%hl ksõgka  2, 1, 2, 3, 2, 1 N n, ms<sfj<ska AB,

BC, CD, ED, EF, AF mdo Tiafia l%shd lrhs'

i. n, moaO;sh AC Tiafia l%shd lrk N32  ;ks n,hlg yd n, hq.auhlg ;=,H jk

nj fmkajkak'

ii. n, moaO;sh ;ks n,hlg W!kk l< yels nj fmkajd l%shd f¾Ldfõ iólrK

fidhkak'

iii. l%shd f¾Ldj Èla lrk ,o  FA f¾Ldj  K ys § lmhs kï  AK ÿr fidhkak'

  X =  2 + 3 + 1cos60 - 2cos60 - 2cos60 - 1cos60
           =  5 - 2  =  3 N

 Y  =  1sin60 + 1 sin60 + 2sin60 - 2sin60

        =  N3

  R
2
  =  X

2
 + Y

2

        =  12

  R   =  N32

   tan  =  
X 1

 
Y 3


      =  30°

 iïm%hqla;h  ACg iudka;r fõ'

>


3

3

N

N

N

N

N

N
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A m jgd >Q¾Kj, tl;=j

G  =  1 × 2asin60 + 2 × 4acos 30 + 2 × 2asin60 - 3 × 4acos30

    =a 3  + 4 3 a + 2 3 a - 6 3 a

   = a 3  Nm

 moaO;sh AC Tiafia

 2 3  N n,hg yd  a 3 N jQ hq.auhlg ;=,H fõ'

hq.aufha >Q¾Kh a 3 Nm

by; fmkajd we;s mrÈ  2 3 N n,h iudk m%;súreoaO n, follska m%;sia:dmkh l< yels

h'   AA' = 
3

2 3

a
 = 

2
a m

A ,laIHfha we;s n, tlsfklg ;=,kh lrhs'

tu ksid A' ys l%shd lrk  2 3  N ;ks n,hlg W!kkh fõ'

l%shd f¾Ldfõ iólrKh

G + Xy - Yx = 0

a 3  + 3y - 3 x = 0

x - 3 y - a = 0

l%shd f¾Ldj  AB f¾Ldj  H ys § lmhs'  FA f¾Ldj K f;la Èla lrkq ,efí'

H= (x
1
, 0) x - 3 y - a = 0

            y = 0     x
1
 = a

            E   =   (a, 0)

sin60
0
  = AE

AK

                       AK   =  AEsin60

                               =  3
2

a m

N N

N
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WodyrKh 7

me;a;l È. 2a  jk ABCDEF iúê Ivi%hl AB, BC, CD, DE, EF, FA mdo Tiafia  P, Q, R,

P, 2P, 3P N n, ms<sfj<ska l%shd lrhs'
i. moaO;sh hq.auhlg iudk kï Q = 2P iy R = 3P nj fmkajd hq.aufha >Q¾Kh o

fidhkak'
ii. moaO;sh AD Tiafia l%shd lrk ;ks n,hlg iudk kï Q iy R n, P weiqßka m%ldY

lrkak'

moaO;sfha n, hq.auhlg ;=,H ksid

 X = 0 iy Y = 0

 X = Qcos60 - Rcos60 - 2Pcos60 + 3Pcos60 =  
Q-R+P

2

                        X = 0;   Q - R + P = 0
R - Q = P .............................(1)

 Y  = Qsin60 + Rsin60 - 2Psin60 - 3Psin60 = 
3

(Q+R-5P)
2

                         Y = 0;        Q + R = 5P ..............................(2)
(1), (2) R = 3P  iy  Q = 2P

hq.aufha >Q¾Kh = Om jgd >Q¾Kj, tl;=j

= (P + Q + R + P + 2P + 3P) × a 3

= 12 3 aP Nm

(ii) X   = 
2

PR-Q 

Y   =  (Q + R - 5P)
2
3

iïm%hqla;h AD g iudka;r ksid
 = 60°

tan = 3  = 
 

PR-Q
5PRQ3




Q - R + P = Q + R - 5P
R = 3P

O
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AD Tiafia l%shd lrk ;ks n,hlg ;=,H fõ'

Om jgd >Q¾Kj, tl;=j Y+kHh fõ'

(7P + Q + R)a 3 = 0
10P + Q = 0

Q = -10P

WodyrKh 8

ABCDEF hkq me;a;l È. a jk iúê Ivdi%hls' úYd,;aj  P, P, P n, ms<sfj<ska AB,

CB, CD Tiafia l%shd lrhs' D, E, F YS¾I yryd >Q¾K ms<sfj<ska 2 3 Pa, 
2
3 3 Pa, 

2
3 Pa

jk w;r tu >Q¾Kj, w; Trf,daiq lgq lerflk ÈYdjg úreoaO j l%shd lrhs'

i. , ,  w.hka fidhkak'

ii. iïm%hqla; A yryd  EC g iudka;rj l%shd lrk  3 P N ;ks n,hla nj fmkajkak'

Dm jgd >Q¾K .ekSfuka

 P × 2acos30 - P × asin60 = 2 3 aP

2
2
3  - 

2
3 = 2 3

2 -  = 4 .........................(1)

Em jgd >Q¾Kj, tl;=j

P × 2acos30 - P × 2acos30 + P × asin60 = 
3 3

2
Pa

aP
2
3 [2 - 2 + ] = 3a

2
3P

2 - 2+  = 3 ...........................(2)
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R

 3P

2
3P

2

)

Fm jgd >Q¾Kj, tl;=j 
3

sin 60 2 cos30 .2 cos30
2

P a p a p a Pa      

Pa
2
3  - P2a

2
3  +P2a

2
3 = 3

2
Pa

ap
2
3 [ - 2 + 2] = a

2
3P

 - 2+  = 1  ........................   (3)

   (1), (2), (3)   = 3, = 2, 

            X   = P - Pcos60 - Pcos60

                   =  3P - 2 2
P  - 2

P    =  3P
2

  Y   = Psin60 - Psin60

           =  2P
33 3

2 2 2

P
P

   
       

  R
2
  =   23

2
P  + 

2
3
2
P 

    =  3P
2

    
R  =  3P N tan   = 

3P

2
3P

2

 = 
1 ;
3

     =  30°

 A m jgd >Q¾Kh =  P × 2acos30 - 2P × a sin 60

                              =  0

iïm%hqla;h ECg iudka;r A yryd .uka lrk 3P N jk ;ks n,hls'

WodyrKh 9

ABCD hkq RcqfldaKdi%hls' tys AB = 2a iy AD = a fõ' A, B yd  C ,CIH jgd moaO;sfha

jdud¾: >q¾khka ms<sfj<ska  M
1
, M

2
, -M

3
 fõ'

i. D jgd moaO;sfha >Q¾Kh fidhkak'

ii. iïm%hqla;fha úYd,;ajh yd ÈYdj fidhkak'

iii. iïm%hqla; n,fha l%shd f¾Ldj BC f¾Ldjg ,ïnl kï M
1
 = 5M

2
 + 4M

3 
nj

fmkajkak'

(0,0)
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by; fmkajd we;s mßÈ  A ,CIHhg wCI uQ,h f,i o"  AB mdoh x wCIh yd AD mdoh y

wCIh f,i o f;dard.;a úg ;,fha msysá ´kEu (x, y) ,CIHhla jgd moaO;sfha >Q¾Kh

G' = G + Xy - Yx

   túg A = (0, 0) ,   B = (2a, 0) ,       C = (2a, a) ,        D = (0, a) fõ'

A m jgd >Q¾Kh .;a úg M
1

= G + X.0 - Y.0

G = M
1

B m jgd >Q¾Kh .;a úg M
2

= M
1
 + X(0) - Y(2a)

Y = 1 2M M

2a



Cm  jgd >Q¾Kh .;a úg -M
3

= M
1
 + X(a) - Y(2a)

-M
3

= M
1
 + Xa - (M

1
 - M

2
)

X =
 2 3M M

a




D ys >Q¾Kh D = (0, a)

G' = M
1
 

 2 3M M

a


 × a -

1 2M M

2a

 
 
 

 × 0

= (M
1
 - M

2
 - M

3
) 

R
2

= X
2
 + Y

2

=

2 2

2 3 1 2M +M M +M
 + 

a 2a

           

=
   

2 2

2 3 1 2

2

4 M M M M

4a

  

R =    
1

2 2 2

2 3 1 2
1 M M M M

2a
     

tan = X
Y

                             =    
1 2M M

2a

     
 × 

2 3

-
M M

a     
   =   

2 1

2 3

M M1
2 M M

      

                 
1 2 1

2 3

tan
2

M M

M M
 

 
  

 
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              f¾Ldfõ wkql%uKh    =
 
 

2 1

2 3

M M

2 M M





               AC  f¾Ldfõ wkql%uKh        =  2
1

 
 

2 1

2 3

M M

2 M M



   × 2
1 =  -1

                       M
2
 - M

1
   = -4M

2
 - 4M

3

                        5M
2
 + 4M

3
   =  M

1

WodyrKh 10

Ox, Oy  RcqfldaKdi% wlaI moaO;shg idfmalaI j  F
i
 (i = 1, 2, .... n) n,  P

i 
 (x

i
, y

i
) ,laIHfha

l%shd lrhs' tu ieu n,hla u Ox  wlaIh iu`.  fldaKhla idohs'

i. n, moaO;sh  O ys § l%shd lrk ;ks n,hlg yd n, hq.auhlg W!kkh lrkak'

ii. iïm%hqla;fha l%shd f¾Ldfõ iólrKh fidhkak'

iii.  úp,H jk úg wod< iïm%hqla; n,h wp, ,laIHhla yryd hk nj fmkajd tu

,laIHfha LKavdxl fidhkak'

X
i

= F
i
cos i = (1, 2, ... n)

X =
1

X
n


 i
i

 = cos
1

Fi

n



i

Y
i

= F
i
sin  i = (1, 2, ... n)

Y =
1

Yi

n



i

 = sin
1

Fi

n



i

 X F cos 1,2,.....i i i nq 

iY

iX



 ,i i iP x y

 1, 2,3,....i n

x x
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O jgd   Fi  n,fha >Q¾Kh

G
i
= Y

i
x

i
 - X

i
y

i

>Q¾Kj, tl;=j G =
1

Gi

n



i

=  
1 1 1

Y X
n n

i i i i
i i

n

x y Y x X y
  

    i i i i
i

=
1 1

sin cos
n n

i i i i
i i

F x F y
 

    

R
2

= X
2
 + Y

2

= cos
2


2

1

F
n



 
 

 i i + sin
2


2

1

F
n



 
 

 i i


2

1

F
n



 
 

 
i

i

  R
1

F
n


 i
i

iïm%hqla; n,fha l%shd f¾Ldjg y wCIh

yuqjk ,CIh (0,-l ) kï

Om jgd >Q¾K .;aúg

1 1

1

sin cos

cos

i
n n

i i i i
i i

n

i
i

i

X l G

F x F y
G

l l
X

F

 



 

  

  



 



l%shd f¾Ldfõ wkql%uKh
i

i

Y

X


1

1

sin

cos

tan

n

i
i

n

i
i

F

F











 





  l%shdf¾Ldfõ iólrKh

1 1

1

tan

sin cos

tan

cos

n n

i i i i
i i

n

i
i

y x l

F x F y

y x

F

 



  
 

   
   
 

 
 

 



 

 

Y
i

y

l

G

R

o
x

X
i

)
( 0, -l )



m
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1 1 1 1

1 1 1 1

cos sin sin cos

sin cos cos sin 0

n n n n

i i i i i i
i i i i
n n n n

i i i i i i
i i i i

y F x F F x F y

x F y F F y F x

   

   

      

       

   

   

fuh u; r`od mj;sk úp,H f¾Ldjls'

sin(
1

F
n

x

 i i
i

x
1

F
n


 i
i

) - cos (
1

F
n

y

 i i
i

y
1

F
n


 i
i

)  = 0

fuh ish¨   w.hka i|yd

1

F
n

x

 i i
i

x
1

F
n


 i
i

 = 0 iy
1

F
n

y

 i i
i

y
1

F
n


 i
i

hk f¾Ld foflys fþok ,CIh

yryd hk ir, f¾Ldjls'

tu ksid fþok ,CIHfha LKavdxl 
1 1

1 1

F F
,

F F

n n

i i
n n

i i

x y
 

 

   
 

  
 

i i i i

i i
 fõ'

WodyrKh 11

me;a;l È. a jk iúê ABCDEF Ivi%hl  P, 7P, 8P, 7P, 3P n, ms<sfj<ska  AB, CB, CD,

ED iy  FE Tiafia l%shd lrhs'  AB iy AE


 ÈYdj,g jQ tll ffoYsl ms<sfj,ska  i iy  j

f,i .ksñka ish¨ u n,  i, j   iy P  weiqßka ,shkak'

tu n, moaO;sh  BC g iudka;rj R = 2P(i + 3 j) ;ks n,hlg ;=,H jk nj fmkajkak'

 R n,fha úYd,;ajh fidhkak'

;j o iïm%hqla; n,fha l%shd f¾Ldj DE iy  AF ̂ folu Èlalrk ,o& f¾Ldj, fmdÿ ,CIH

yryd hk nj fmkajkak'

n, moaO;sh A ,CIHfha § l%shd lrk  R n,hla iu`. n, hq.auhlg ;=,H fjhs kï n,

hq.aufha >Q¾Kh iy wNsÈYdj fidhkak'
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n,

Pi , ABTiafia l%shd lrhs'

7P 







 ji

2
3

2
1-  n,h  CE  Tiafia l%shd lrhs'

8P 







 ji

2
3

2
1-  n,h CD  Tiafia l%shd lrhs'

7Pi n,h ED

3P 






  ji
2
3

2
1

 n,h  FE  Tiafia l%shd lrhs'

    iïm%hqla;h R =   
2
37

2
8

2
71  P i  + 










2
33

2
38

2
37

 Pj

= 2 P i + 2 3 Pj

= 2P  ji 3  iïm%hqla;h ;ks n,hls'

BC = 3
2 2

aa i j

=
2
a  ji 3

/ R n,h  BC  iudka;r fõ'

L

i

j Y

X
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R = 22 P)3(2(2P) 

= 4P

 L jgd >Q¾Kh .ekSfuka

P × 2acos30 - 7P × 3acos30 + 8P × 2asin60 + 3P × asin60

21Pasin60 - 21Pacos30 = 0

Èla l< DE yd AF fÊok ,CIH yryd iïm%hqla;h .uka lrhs'

moaO;sh A yryd jq R ;ks n,hl yd hq.auhlg

W!kkh fõ kï" L ys jq R yd A ys jq -R u.ska

we;sjk n, hq.auh AFEDCB w;g jq >Q¾Kh

2 sin 60R a  fõ'

tkï 
3

4 2 4 3
2

P a Pa    fõ'
C

R
E

A
B

F

L

D

a
a

060)

a

a

R

R
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4'1 wNHdih

1. me;a;l È. a jk ABCD iup;=ri%hl AB, BC, CD, DA mdo iy BD úl¾kh Tiafia

ms<sfj<ska 1, 3, 5, 7, 29  l%shd lrhs' AB iy AD f¾Ld x iy  y  wCI f,i f.k

i. iïm%hqla;fha úYd,;ajh yd ÈYdj fidhkak'

ii. iïm%hqla; f¾Ldj  AB lmk ,CIH fidhkak'

2. ABCDEF hkq me;al È. a jk iúê Ivi%hls' ksõgka  1, 3, 2, 4 n, ms<sfj<ska  AB,

BE, ED iy DA Tiafia l%shd lrhs' AB iy  AE f¾Ld  x iy y wCI f,i f.k

i. iïm%hqla;fha úYd,;ajh yd ÈYdj

ii. l%shd f¾Ldfõ iólrKh fidhkak'

3. me;a;l È. a  jk iúê Ivi%hl F, 2F, 3F, 4F, 5F, 6F n, ms<sfj<ska AB, BC, CD,

DE, DF, FA mdo Tiafia l%shd lrhs'

i. tu n,j, iïm%hqla;h fok ,o n,hlg iudka;r j 6F n,hla nj o

ii. flakaøfha isg tu n,hg iy iïm%hqla;fha l%shd f¾Ldjg mj;sk ÿr w;r

wkqmd;h  2 : 7 nj o fmkajkak'

4. ksõgka 4, 3, 3 n, ms<sfj<ska  AB, BC, CA Tiafia l%shd lrhs' fuys  ABC iumdo

;%sfldaKhla jk w;r me;a;l È. 0.6 m fõ'

i. iïm%hqla;fha úYd,;ajh yd ÈYdj

ii. C ,laIHfha isg iïm%hqla; n,h l%shd f¾Ldjg ,ïnl ÿr

iii. wu;r  F n,hla C ,laIHfha § ABD, ;,fha l%shd lrk mßÈ tl;= lrkq ,efí'
±ka moaO;sh n, hq.auhla idohs' nd n, hq.aufha >Q¾Kh o tl;= l< n,fha

úYd,;ajh yd ÈYdj o fidhkak'

5. O, A, B, C ,laIHj, LKavdxl ms<sfj<ska  (0, 0), (3, 0), (3, 4) iy (0, 4) fõ'

úYd,;ajfhka ksjqgka  7, 6, 2, 9, 5 n, ms<sfj<ska CA, AB, BC, CO, OB Tiafia

l%shdlrhs' >Q¾Kh tall 16 jk hq.auhla OCBA ;,fha tu wl=rej,ska ±lafjk w;g

l%shd lrhs'

moaO;sh  O ys § l%shd lrk n,hlg yd hq.auhlg W!kkh fõ'

moaO;sh 3x - 4y - 5 = 0 f¾Ldj Tiafia l%shd lrk ;ks n,hlg W!kkh jk nj

fmkajkak'

6. flakaøh O  jk me;a;l È. a jk ABCDEF iúê Ivi%hl AB, BC, CD, DE, EF mdo

Tiafia ms<sfj<ska ksõgka  P, 2P, 3P, 4P, 5P n, l%shd lrhs'  Q, R, S n, ;=kla AF, FO,

OA Tiafia moaO;shg tl;= lrkq ,efí' my; wjia:dj, Q, R, S n,j, úYd,;aj P

weiqfrka fidhkak'

i. n, moaO;sh iu;=,s; úg

ii. moaO;sh ABC w;g tu ;,fha l%shd lrk  Pa 3  Nm hq.auhlg iudk jk úg
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7.  A, B, C, D, E, F hkq me;a;l È.  2a jQ iúê Ivi%hl Trf,daiqfõ lgq lerflk

w;g m%;súreoaO w;g msysá YS¾I fõ' úYd,;ajfhka ksõgka  P, 2P, P, mP, nP iy 2P

jQ n,hka  AB, CB, DC, DE, FE iy FA mdo Èf.a wCIr u`.ska ±lafjk ms<sfj<g l%shd

lrhs'

i. moaO;sh DA Èf.a l%shd lrk ;ks n,hlg ;=,H kï  mys iy n ys w.hka

fidhkak'

ii. olaIsKdj¾; j úYd,;ajh 2 3 Pa Nm  jQ n, hq.auhla Ivi%fha ;,fha moaO;shg
tl;= l< úg w¨;a moaO;sh ;ks n,hlg ;=,H jk nj fmkajd wjYH kï Èla
lrk ,o AB iu`. tys l%shd f¾Ldj yuqjk ,CIh fidhkak'

8. ABCD hkq me;a;l È. óg¾ a jk iup;=ri%hls' úYd,;ajfhka ksõgka  4, 26 , 8,

10, X iy Y jk n, ms<sfj,ska  AD, CD, AC, BD, AB iy CB Èf.a wl=rej,ska

±lafjk ms<sfj<g jQ ÈYdjka Tiafia l%shd lrhs' moaO;sh  OE Èf.a l%shd lrk ;ks

n,hlg ;=,H fõ' fuys O iy E hkq ms<sfj<ska  ACys iy CDys uOH ,laIH fõ'  Xys
iy Yys w.hka fidhd iïm%hqla;fha úYd,;ajh ksõgka  4K nj fmkajkak' fuys  K

= 2 - 2  fõ'
F hkq OAFD iup;=ri%hla jk mßÈ jQ ,laIHhls' by; moaO;shg ;=,H jk mßÈ

AD  Èf.a iy F ,laIHh yryd l%shd lrk n, folla fidhkak'

uq,a moaO;shg tu n,j, ;,fha ABCD  w;g l%shd lrk ksõgka óg¾ 6 ka >Q¾Khla

iys; n, hq.auhla tl;= lrk ,§' w¨;a moaO;sfha iïm%hqla;fha l%shd f¾Ldj fidhkak'

9. ABC hkq iumdo ;%sfldaKhls' ABC ;%sfldaKfha mßjD;a;fha flakaøh O iy wrh  R

fõ' moaO;sh úYd,;ajfhka  L, L, M, M iy N, N jQ BC, OA, CA, OB, AF iy OC

Èf.a ms<sfj<ska wlaIr u`.sla ±lafjk ÈYdjg l%shd lrk n, yhlska iy ACB w;g

ABC ;%sfldaKfha ;,fha l%shd lrk ksYaY+kH R(L + M + N) >Q¾Khlska hqla; n,

hq.auhlska iukaú; h' moaO;sh

a. ;ks n,hlg W!kkh fõ kï  L
2
 + M

2
 + N

2
 > LM + MN + NL

b. ;ks n, hq.auhlg W!kkh fõ kï  L = M = N,   2
1   nj fmkajkak'

fuu moaO;sh iu;=,s; ùu i|yd wksjd¾h yd m%udKj;a wjYH;d m%ldY lrkak'

10. ABCD hkq me;a;l È. 5 m jk iup;=ri%hls' AE =3m jk mßÈ  AB u; E msysghs'

ksõgka  P, P, P, 2P, 10P iy 2 2 P  jk n,hka  BA, BC, CD, AD, DE iy DB Èf.a

ms<sfj<ska wl=rej,ska ±lafjk wdldrhg jQ ÈYd Tiafia l%shd lrhs'

i. moaO;sh iu;=,s;;dõ we;s úg iy nj fmkajkak'

ii.   4 iy  kï moaO;sh ;ks n,hlg W!kkh jk nj fmkajd tys

úYd,;ajh" ÈYdj iy l%shd f¾Ldj fidhkak'

iii. 2 iy kï moaO;sh n, >Q¾Kh  80 Nm jk n, hq.auhlg W!kkh
ùu i|yd moaO;shg tl;= l< hq;= n,fha úYd,;ajh" ÈYdj iy l%shd f¾Ldj
fidhkak'
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11. ksõgka  P, 7P, 8P, 7P, 3P jk n,hka me;a;l È. óg¾ a jk  ABCDEF iúê

Ivdi%hl   AB, CB, CD, ED, FE me;s Èf.a ms<sfj<ska wl=re u`.ska ±lafjk wdldrhg

jQ ÈYd Tiafia l%shd lrhs'   i iy j hkq ms<sfj<ska AB  iy AE  ÈYdj, tall ffoYsl

f,i f.k tla tla n,hka  i, j iy P moj,ska m%ldY lrkak'

§ we;s moaO;sh BC  g iudka;r  R = 2P 3i j  jk ;ks iïm%hqla; n,hlg ;=,H

nj fmkajkak'

 Rys úYd,;ajh lSh o@

iïm%hqla;fha l%shd f¾Ldj Èla lrk ,o  DEys  iy AF ys fmdÿ ,laIH yryd hk nj

fmkajkak'

moaO;sh A YS¾Ih yryd l%shd lrk R n,hla iu`. n, hq.auhlg ;=,H kï n,

hq.aufha >Q¾Kfha úYd,;ajh iy wNsÈYdj fidhkak'

12. Ox iy Oy RcqfldaKdi%dldr ldàiSh wlaI wkqnoaOfhka A, B iy C ,laIHj,

LKavdxl ms<sfj<ska  0,3 , (0, -1) iy 







1,

3
32  fõ' úYd,;ajfhka ksõgka 6P, 4P,,

2P iy P32  jk n,hka ms<sfj<ska  OA, BC, CA iy BO ÈYd Tiafia wCIj,

mámdáfhka ±lafjk w;g l%shd lrhs' fuu n,j, iïm%hqla;fha úYd,;ajh iy

ÈYdj fidhkak'

iïm%hqla;fha l%shd f¾Ldj y wlaIh fþokh lrk ,laIHh fidhkak'

tu`.ska iïm%hqla;fha l%shd f¾Ldfõ iólrKh fidhkak'

úYd,;ajh ksõgka  P36  jk AB Èf.a l%shd lrk ;j;a n,hla moaO;shg w¨;ska

y÷kajd § we;a kï moaO;sh ksõgka óg¾ 10P úYd,;ajhka we;s n, hq.auhlg W!kkh

jk nj fmkajkak'
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4'4 tal;, n, hgf;a oDV jia;=jl iu;=,s;;dj

(1) n, foll l%shdldß;ajh hgf;a

n, fol úYd,;ajfhka iudk j ÈYdfjka m%;súreoaOj tlu f¾Ldj Èf.a l%shd lrhs kï
jia;=j iu;=,s;;dfõ mj;S'

(2) n, ;=kl l%shdldß;ajh hgf;a

wjia:d folla ie,lSug we;'

(i)  n, ;=k u iudka;r fkdjk úg
(ii)  n, ish,a, u iudka;r úg

(i)  ys § n,j, ls%hdf¾Ld ish,a, u tlu ,CIHhl § yuq úh hq;=h' ljr fyda n, foll
    iïm%hqla; n,h ;=kajk n,fha úYd,;ajhg iudk yd ÈYdfjka m%;súreoaO úh hq;= hs'

idOkh :

P, Q, R hkq oDV jia;=jla u; l%shd lrk tal;, n, ;=kla f,i yd  P, Q n,j, l%shdf¾Ld
O ,CIHfha § yuqfõ hehs .ksuq' túg P, Qys iïm%hqla; n,fha (S ys) l%shdf¾Ldj O yryd
hhs' ±ka oDV jia;=j u; l%shdlrkq ,nkafka fuu S n,h yd R n,h ksid n, folla hgf;a
jia;=j iu;=,s;ùug tajd úYd,;ajfhka iudkj" ÈYdfjka m%;súreoaOj" tal f¾Çh úh hq;=
ksid Rys l%shdf¾Ldjo O yryd hhs'

R

Q

O
P

S
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oDV jia;=jla tal;, n, ;=kl l%shdldß;ajh hgf;a iu;=,s;;dfõ mj;S kï my; m%;sM,
Ndú; l< yels fõ'

i ,dó m%fïhh
ii n, ;%sfldaK kshuh
iii tlsfklg ,ïNl ÈYd folla Tiafia úfNaok ixprlj, tl;=j Y=kH fõ'

tf,iu my; ;%sfldaKñ;sl m%fïhho iu;=,s;;d .eg¨ úi£fï§ m%fhdackj;a fõ'
m%fïhh (

 ABC ;%sfldaKfhys BC mdoh u; D ,CIh msysgd we;af;a BD : DC = m : n  iy ˆBAD =  ,

ˆCAD =  , ˆADC =   jk mßÈ kï

(i)  cot cot cotm n m n    

(ii)  cot cot cotm n n B m C  

fhfok n,
(i)   oKafâ uOH ,laIHfhka isria j my<g l%shd
    lrk oKafâ nr  W
(ii)  B ys § ;sria n,h P
(iii)  A ys § wiõj u`.ska oKAvu we;slrk m%;sl%shdj  R

oKav fuu n, ;=k hgf;a iu;=,s;;dfõ
mj;sk neúka tajdfha l%shdf¾Ldjlg u
,laIHhl § yuqúh hq;= h' tu ,laIHh D
f,i .ksuq'

2AB a  iy  ADE    f,i .ksuq'

2 sin 60 3AE a a  

D
4'5 úiª ksoiqka
WodyrKh 1
nr W jq taldldr AB oKavl tys B  fl<jrg ;sria  P n,hla fhdod oKav ;srig 600l
fldaKhlska wdk;j A  fl<jfrka wp, ,laIHhlg iqugj wiõ lr iu;=,s;;djfha
;nd we;' Ays § oKAvu; wiõj u`.ska we;s lrk m%;sl%shdj fidhkak'

 (ii) ys  P,Q,R ish,a, u iudka;r fõ'

P iy Q tl u ÈYdjg l%shd lrk n, f,i .ksuq' túg tajdfha iïm%hqla;h jk S n,h P
g fyda  Qg fyda iudka;r fõ' ±ka  S iy  R. iudka;r n, folls' iu;=,s;;dj i|yd S
iy R n,fol úYd,;ajfhka iudkj ÈYdfjka m%;súreoaOj tlu l%shd f¾Ldj u; úh hq;=
h' ke;akï n, hq.auhla iEfoa'
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2

1
2 cos 60

2 2

tan 2 3

cos 1 cot

1 13
cos 1

12 12

a
ED a

AE

ED

ec

ec



 



   

 

 

  

(i)   jk l%uh
    ,dó m%fïhh Ndú;fhka

 

   sin 90 sin 90 sin 180

cos sin

cot

cos

3

62 3

13

12

P R W

P W
R

P W

R W ec

W W
P N

R W N

 

 




 
  

 





 



(ii) jk l%uh

AED ;%sfldaKfha  AE ,  W,g iudka;r fõ'  ED,DA  u.ska P iy R ksrEmKh l< yels h' tkï

AED  ;%sfldaKh n, ;%sfldaKh hs'
R  DA
W  AE
P  ED

túg  
P W R

= =
ED AE DA

P W R
= =

a 3 a 1 3 a
2 2

                                  
2

2 13
AD 3

4 2

a
a a  

W
P=

2 3
  iy  

13
R=W

12
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WodyrKh 2
nr W  jk ACB taldldr oKavla tys A fl<jr  iqug isria  AD  ì;a;shla u; .Efgñka
DB ;sria jk mßÈ iy CD ì;a;sh iu`. 300ka wdk; j mj;sk mßÈ CD ieye,a,q wú;kH
;ka;=jla u`.ska B fl<jr A g by<ska msysgk mrsos ì;a;shg ,ïN isria;,hla iu;=,s;j
;nd we;'

i      ;ka;=fõ wd;;sh
ii     ì;a;sh u`.ska oKAv u; we;s lrk m%;sl%shdj
iii    oKafâ ;srhg wdk;sh fidhkak'
iv    C ,CIHh msysàu

(iii)  jk l%uh
n, úfNaokfhka
n, ;sriaj úfNaokfhka  

P - R cos 0

P = R cos







n, isriaj úfNaokfhka  

R sin W 0

W 13
R W

sin 12

W
P = W cot

2 3

N

N







 

 


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l%shd lrk n,

i AG a jk mßÈ G yryd isria j my<g W nr
ii  A ys § l%shd lrk  R ;sria n,h
iii ;ka;=fõ wd;;sh T

oKav iu;=,s;;dfõ mj;sk neúka n, ;=k tl u O ,laIHhl § yuq úh hq;= h' oKafâ

;srig wd;;sh  f,i .ksuq'

n,   ;sria úfNaokfhka

sin 30 0

2

T R

T
R

  



n,   isria úfNaokfhka

cos30 0

2 2 3 3

3 33 3

T W

W W W
T W R

 

    

 ABys iu;=,s;;dj i|yd D jgd >Q¾K .ekSfuka

0R AD W AO   

2 sin cos
3

W
a W a       

3
tan

2
      

1 3
tan

2
 

 
   

 

CD ;%sfldaKhg ihska ks;sh

 sin 30 sin 120

AC AD






 
2 sin

1 cos 30
2

AC a 






sin

cos30cos sin 30sin cos30cot sin 30

a a
AC



  
 

 

       

2 2

2 33 1
3

a a
 

 

1
AC = AB

3
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2 jk l%uh
,dó m%fïhfhka

0 0 0sin90 sin120 sin150

T W R
 

0cos30

2

3

W
T

W
T N




               

0

0

cos60

cos30

3

W
R

W
R N





WodyrKh 3

AB taldldr oKavla tys by< A  fl<jr iqug kd±;a;la u; ksYap, j iy tys my< B
fl<jr A yd tl u uÜgfï we;s C ,CIHhg ieye,a¨ wú;kH ,Kqjlska iïnkaO lr

;srig   fldaKhlska wdk; j iu;=,s;;dõ ;nd we;' ,Kqj ;srig wdk; fldaKh  ,

tan 2 tan cot     iy 2

sec

1 2 tan

AB
AC







 iólrKh u`.ska fokq ,nk nj Tmamq lrkak'

l%shdlrk n,hka
i oKafâ nr  W
ii ,Kqfõ wdk;sh T
iii oKavg ,ïnl j kd±;a; u`.ska oKAv u; we;s lrk m%;sl%shdj  R

oKav n, ;=k hgf;a iu;=,s;;dj mj;S' tu n, O ,laIHfha § yuqfõ'
AOB ;%sfldaKhg fldÜ kS;sh

 cot cot 90 cotAG GB OGB GB AG ABO      ^oKafâ È. 2a fõ&
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90

90

OBA

OAB

OGB

 



  

  

   

     
 

 

0

2

2

cot 90 cot 90 cot

2 tan cot

1 tan tan
2 tan

tan tan

tan 2 tan tan 1 2 tan

1 2 tan
tan

tan

tan cot 2 tan

a a a a  

  

 


 

   





  

    

 






  




 

 ABC ;%sfldaKhg ihska ks;sh

    

   

 

 

 

2

2 2

2

2 2

2

2

sin sin 180

sin

sin

sin cos cos sin
sin

cos cot sin

tan
cos sin

1 2 tan

2sin sin
cos

1 2 tan cos cos

cos sin

1 2 tan cos

sec

1 2 tan

AC AB

AB
AC

AB
AC

AC AB

AB

AB

AB

AB
AC

  

 



   


  


 



 


  

 

 






 




 

 

 
   

 
     

 
  

  






97

WodyrK 4
wrh a  iy nr  W jk f.da,hla ;srig   fldaKhlska wdk; iqug ;,hla u; iu;=,s;

j we;af;a È. l  jk ieye,a¨ wú;kH ;ka;=jl tl fl<jrla f.da,h u; we;s ,laIHhlg

o wfkla fl<jr wd;k ;,fha ,laIHhlg o iïnkaO lsÍfuks' ;ka;=fõ wdk;sh

 
2

sin

2

W a l

l al




 nj fmkajkak'

l%shdlrk n,
i O yryd isria j my<g f.da,fha nr  W
ii O yryd ;,hg ,ïnl j ;,h u`.ska f.da,h u; we;s lrk m%;sl%shdj R
iii ;ka;=fõ wd;;sh  T

n, ;=k hgf;a f.da,h iu;=,s;;dfõ we;s neúka ;ka;=fõ wd;;sh O yryd hd hq;= h'
AOB ;%sfldaKfha

 
22 2 2

2

2

2

OB a l

OA a

AB a l a l al

AB l al

 



    

 

2

cos

2
cos

AB

OB

l al

a l












l%uh 1 jk l%uh
n, ;,hg iudka;r j úfNaokfhka

T

W
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 

   
2 2

cos cos 90 0

sin

cos

sin
sin .

2 2

T W

W
T

a l W a l
W

l al l al

 








  



 
 

 

O

2 jk l%uh
,dó m%fïhh

   
 

2

sin 90 sin 90 sin

sinsin

cos 2

R W T

W a lW
T

l al

   





 
  


 



WodyrKh 5
nr W jk oKavla .=re;aj flakaøfha §  2:1 wkqmd;hg fnohs' oKav iqug l=yr f.da,hla

we;=<; iu;=,s;;djfha ;nd we;af;a oKav u`.ska flakaøfha wdmd;kh lrk fldaKh 2

jk mßÈ h' ;j o oKav ;srig  fldaKhla idohs kï  
1

tan tan
3

  nj fmkajkak' ;jo

oKafâ wka; fol u; l%shd lrk n,  W iy   weiqfrka fidhkak'

l%shdlrk n,
(i) O yryd l%shd lrk oKafâ nr W
(ii) O flakaøh yryd hk oKafâ  A iy B fl<jrj, m%;sl%shd

90

90

OGA

OAB OBA





  

    

 AOB  ;%sfldaKhg cot iQ;%h fhÿug

   cot 90 .cot .cot

3cot(90 ) 2cot(90 ) 1.cot(90 )

3tan tan

1
tan tan

3

BG GA GA ABO BG BAO

  

 

 

     

    





 AB ys iu;=,s;;dj i|yd   B   jgd >Q¾K .ekSfuka

 3 sin 90 cos 0

3 cos cos

R a Wa

R W

 

 

   



n
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2

2 2 2

cos

3cos

3
.

3cos 9 tan

9cos sin 8cos 1

W
R

W
R

W W
R





 

  






 
 

                                       

2
2

2

9 tan
sec

9

3
cos

9 tan













oKav Èf.a n, úfNaokfhka

   .cos 90 .cos 90 .cos(90 ) 0

.sin .sin sin 0

.sin sin sin

S R W

S R W

S R W

  

  

  

     

  

 

             

2 2

2

sin tan

cos 9 tan 9 tan

2 tan

9 tan

W
W

W

 

  





 
 




          2

2

cos 9 tan

W
S

 




              2

2

8cos 1

W






WodyrKh 6
nr W jqo w¾O Ys¾I fldaKh 30iy mdofha wrh a  jqo Rcq jD;a;dldr >k fla;=jla

;srig   fldaKhg wdk; iqug ;,hla u; ;nd we;' È. 3a  jk ieye,a¨ wú;kH

;;a;=jl tla fl<jrla fla;=fõ mdofha flakaøhg o wfkla fl<jr wdk; ;,hg o
iïnkaO lr we;' jl% mDIaGh ;,h iu`. iam¾Y j moaO;sh iu;=,s;;dfõ mj;S kï"

    i ;ka;=fõ wd;;sh  
2 3 sin

3

W 
 nj fmkajkak'

   ii jl% mDIaGh iy ;,h w;r m%;sl%shdj fidhkak'
   iii tu m%;sl%shdfõ f¾Ldj fla;=fõ iuñ;sl wlaIh tys Ys¾Ifha isg

             
3 3 3 cos 5sin

4 3cos 3 sin

a  

 

 
 

 
 ÿrlska fþokh lrk nj fmkajkak'

     (Wi h jk >k fla;=jl .=re;aj flakaøh tys YS¾Ifha isg 
3

4

h
 ÿßka msysghs')


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3a

W


300

300

T

E

V m jgd >Q¾K .ekSfuka

      

0 0 0 03
cos30 . 3 cos(30 ) 2 3 cos30 .sin 30 0

4

3 3
cos30 . 3 cos(30 ) sin 30 2 3 0

4 2

3 3 3 3 1 1 2 3
. cos sin sin 3

2 4 2 2 2 3

R x W a T a

R x W a T a

Wa W
R x a





  

    

     

 
    

 

       

 

 

3
. 3cos sin 2 sin

4

. 3 3cos 3sin 8sin
4

Wa
R x Wa

W
R x a

  

  

  

  

        

3 3 cos 5sin 3

4 3cos 3 sin

3 3 3 cos 5sin

4 3cos 3 sin

W a
x

W

a
x

 

 

 

 

 
    

 
    

iu;=,s;;dj i|yd  W iy T n,hka  C ys § yuq jk ksid R m%;sl%shdj C yryd hd hq;= h'
n,;,hg iudka;rj úfNaokfhka

          

cos30 sin 0

2 3 sin

3

T W

W
T





 



 O

n, ;,hg ,ïnlj úfNaokfhka

cos sin30 0R W T  M 

cos 3 sin 3cos
2 3

T W
R W        

    fla;=fõ Wi cot 30 3a a  

                                                                OV = OD 30ODA  
   VE = x  f,i .ksuq'
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4'6 n, ;=klg jvd jeäfhka l%shd lrk úg

oDV jia;=jla u; tal;, n, ;=klg jvd jeäfhka l%shd lrk wjia:d i,luq' tl
,laIHhl§ n,hka yuq ùu wjYH fkdfõ'

oDV jia;=jla u; tl u ;,fha l%shd lrk n,j,ska hqla; moaO;shla ;ks n,hlg fyda G
n, hq.auhlg W!kkh l< yels h'

R=0 kï tys ljr fyda ÈYdjlg n,j, ixrplj, ùc fftlHh Y=kH fõ'

tfy;a 2 2 2R X Y  , ksid R=0 úg X = 0 yd Y = 0 fõ'
tlsfklg ,ïnl ÈYd folla Tiafia n,j, úfNaok ixrplj, ùc ftlHh Y=kH úh
hq;=h' n, msysgd we;s ;,h u; ljr fyda ,laIHhla jgd n,j, >Q¾Khkaf.a úc ftlH
Y=kH fõ'
iu;=,s;;djg wjYH;dj tkï iu;=,s;;d wjYH;djh'
   i  tlsfklg iudka;r fkdjk ÈYd folla Tiafia jqjo n,j, ixrplj, ùc ftlHh
    Y+kH fõ'
  ii  ljr ,laIHhla jgd jqj o n,j, >Q¾Khkaf.a ùc ftlHh Y+kH fõ'
m<uq wjYH;dj u`.ska moaO;sh ;ks n,hlg W!kkh fkdjk nj;a fojk wjYH;dj
u`.ska moaO;sh n, hq.auhlg W!kkh fkdjk nj ;yjqre lrhs'

fjk;a ;=,H wjYH;d

;,hl tl u f¾Ldfõ fkdmsysgk ljr fyda ,laIH ;=kla jgd >Q¾Kj, ùÔh ftlHh
Y=kH fõ'

4'7 úiª ksoiqk

WodyrK 1
taldldr bKsu`.la tys tla fl<jrla iqug ìula u; o wfkla fl<jr iqug isria

ì;a;shlg tfrysj o ;srig   fldaKhlska wdk; j ksYap,;dfõ mj;S' my< fl<jr

ì;a;sh iy ìu yuq jk ,CIhg ieye,a¨ wú;kH ;ka;=jlska iïnkaO lr we;' ;ka;=fõ

wd;;sh iy ì;a;sfha iy ìfuys m%;sl%shdjka fidhkak'

bKsuf`.a nrg iudk nrlska hqla; ñksil= bKsuf`.a Èf.ka y;frka ;=kla ÿr ke. we;s

úg ;ka;=fõ wd;;sh fidhkak'

bKsu`. u; l%shd lrk n, w;r
i nr W
ii ;ka;=fõ wd;;sh T
iii fmdf<dfõ m%;sl%shdj R
iv ì;a;sfha m%;sl%shdj S
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                                    bksuf.a iu;=,s;;dj i|yd n, ;sriaj úfNaokfhka

                                             
0

................(1)

T S

T S

 



                                            bksuf.a iu;=,s;;dj i|yd n, isriaj úfNaokfhka

                                            
0

................(2)

R W

R W

 



  bksuf.a È. 2a f,i .ksuq'

            A  m jgd >Q¾K .ekSfuka

2 sin cos 0

cot , cot
2 2

S a W a

W W
S T

 

 

   

 

ñksid bKsu`. Wv isák úg n, isrig
úfNaokfhka 



2 0

2

R W

R W

 



 B m jgd >Q¾Kfhka

2 sin 2 cos cos cos 0
2

3
2 sin 2 2 cos cos

2

5 cos 5
cot

4sin 4

a
T a R a W a W

T W W

W W
T

   

  






       

  

 

WodyrK 2
nr W jk nd,alhla tys .=re;aj flakaøh  G u`.ska È.  a iy b jk AC iy  BC fldgia
follg fnohs' nd,alh isria ;,hl  AD iqug ìula u; iy  DB iqug isria ì;a;shlg tfrys
j ksYap,;dfõ mj;S' ieye,ä  wú;kH ;ka;=jla  Dg iy nd,alfha P ,laIHhg iïnkaO lr
we;' ;ka;=fõ  wd;;sh T kï iy nd,alfha iy ;ka;=fõ ;srig wdk;sh ms<sfj<ska ,    kï

   
cos

sin

Wa
T

a b



 


      nj fmkajkak' ̂;ka;=j yd nd,alh ì;a;shl ìug ,ïN isria;,hl

msysgd we;'&
nd,alfhys iu;=,s;;dj i|yd n, ;srig úfNaokfhka

cos 0

    cos

T S

S T





  



 A mjgd >Q¾K .ekSfuka

   

  
   

   

sin sin cos 0

cos sin cos sin cos

sin cos cos sin cos

sin cos

cos

sin

S AB T AD W a

T a b T a b Wa

T a b Wa

T a b W a

Wa
T

a b

  

    

    

  



 

     

    

  

   


 



T
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WodyrK 3
nr W jk  AB  taldldr oKavl B fl<jrg w n/;s wxY=jla iú lr we;' oKafâ È.g
iudk ieye,ä  OA iy OB wú;kH ;ka;= folla u`.ska oKav iy wxY=j O wp, ,laIHhlska

t,a,d we;' iu;=,s;;dõÈ  OA  iy  OB  ;ka;=j, wd;;s 1T  iy  2T  kï

  (i)  
1

2 2

T W

T W w




  (ii) OA isri iu`. idok fldaKh   kï   
 2 3

tan
3 2

W w

W w






 jk nj Tmamq

lrkak'

l%shdlrk n,hka
   *  oKafâ nr W
   *  wxY=fõ nr w

   *  ;ka;=j, wd;;s 1T  iy 2T

W iy w iudka;r n,j, iïm%hqla; n,h jk W+w ys l%shd f¾Ldj O yryd hk w;r
oKavu; D ,CIfha § l%shd lrhs'

2AB a  f,i .ksuq' túg  GB a fõ'

w
GD a

W w




2wa W w
AD a a

W w W w

 
    

  
     iy

wa Wa
DB a

W w W w
  

 

 D jgd >Q¾K .ekSfuka

 

1 2

1

2

sin 60 sin 60 0

2 2

T AD T DB

T DB Wa W w W

T AD W w W w a W w

   


   

  

n

 OAD ;%sfldaKhg ihska kS;sh

 

 

sin sin 180 60

sin

sin 60

AD OA

AD

OA

 






   




2 sin

2 3 1
cos sin

2 2

W w a

W w a



 


 



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 

 

2 1 2

2 3 1 3 cot 1
cot

2 2

23 cot 1

2 2

4 4 3 2
3 cot 1

2 2

3 2 1
cot

2 3

2
tan 3

3 2

W w

W w

W w

W w

W w W w

W w W w

W w

W w

W w

W w













 

 







 
  

 

 
  

 

 
  

 

WodyrK 4
A,B,C,D,E,F ,laIH hkq me;a;l È. 2a jQ iúê  ABCDEF Ivdi%hl jdjj¾;j YS¾I fõ'

ksõgka  P,2P,3P,4P,5P,L,M,N úYd,;ajhka iys; n, AB,CA,FC,DF,ED,BC,FA iy  FE

Èf.a wl=rej,ska ±lafjk ÈYdjka Tiafia ms<sfj<ska l%shd lrhs' moaO;sh iu;=,s;;dfõ mj;S

kï  L,M,N n, P weiqfrka fidhkak'

n, iu;=,s;;dfõ we;s neúka
´kEu ,laIHhla jgd tajdfha
>Q¾Kj, tl;=j Y=kH fõ'

FB BC

FD DC





 Fm jgd >Q¾K .ekSfuka

5 2 0L FB P FK P FQ P FA       

4 cos30 5 2 sin 60 2 sin 60 2 2 0L a P a P a P a       

      

3 3 3
4 10 2 4 0

2 2 2

2 3 4 3 4 0

4 4 3

2 3

L P P P

L P P

P P
L

      

  




         
1

2 1
3

P N
 

  
 
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A mjgd >q¾K .ekSfuka

2 cos30 5 4 cos30 2 cos30 4 2 3 2 cos30 0L a P a N a P a P a         

3 3 3
2 2 26 8 0

2 2 2
L N P P      

8
13 0

3

8
13

3

P
L N P

P
N L P

   

  

2 8
2 13

3 3

P P
P P   

10
11

3
N P

 
  
 

 AB g iudka;rj n, úfNaokfhka

cos60 cos60 cos60 5 3 4 cos30 2 cos30 0

3 3
9 4 2 0

2 2 2 2 2

6 3 18

12
6 3 18 9

3

L M N P P P P P

L M N
P P P

L M N P P

P
M P P P

        

     

   

 
    

 

      
2 3 9

2 3 9

P P

P

 

 

          tu ksid

              
 

1
1

3

2 3 9

10
11

3

L PN

M PN

N PN

 
  
 

 

 
  
 
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4'8 wNHdih

(1) È. l  iy nr 2w  jk AB  taldldr oKavl A flf<jr iqug f,i wp, ,CIhlg
wiõ lr B flf<jrg fhÿ ;sria n,hla u.ska iu;=,s;;djfha ;nd we;af;a Ag
my<ska B msysgk mßÈ"  A yryd hk isria f¾Ldfõ isg a  ÿrla wE;ska B msysgk mßÈh

A fl<jr u; m%;sl%shdj 

1
2 2 2

2 2

4 3l a
w

l a

 
  

 nj fmkajkak'

(2) È. ajk taldldr oKavla  tys tla fl<jrla iqug ì;a;shlg iqugj wiõ lr

oKafâ wfkla fl<jr È. ljk ¨yq wú;kH ;ka;=jl tla fl<jrlg;a ;ka;=fõ

wfkla fl<jr oKAv wiõl, ,CIhg by<ska msysá ì;a;sfha ,CIHhg;a iïnkaO

lsÍfuks' oKav iu;=,s; úg oKav ì;a;sh iu. idok fldaKh  kï

2 2
2

2
cos

3

l a

a



  nj fmkajkak' ^oKAv iy ;ka;=j ì;a;shg ,ïN isria ;,hl

msysgd we;'&

iu;=,s;;djh mej;Sug :a l   wkqmd;fha ;sìh hq;= iSudj fidhkak'

(3) nr W  iy wrh r  jk taldldr iqug f.da,hla iqug ì;a;shl .efgñka iu;=,s;djfha

we;af;a l  È. ¨yq wÑ;kH ;ka;=jl tla fl<jrla f.da,hg iïnkaO lr wfkla

fl<jr ì;a;shg iïnkaO lsÍfuks' ;ka;=fõ wd;;sh  
 
2 2

W l r

l lr




 nj fmkajkak'

ì;a;sh yd f.da,h w;r m%;sl%shdj fidhkak'

(4) wv isria fldaKh   jk Wihjk taldldr >k fla;=jl mdoh iqug ì;a;shl

.efgfuka iu;=,s;;djfha ;nd we;af;a fla;=fõ Ys¾Ihg iy ì;a;sfha ,laIHlg
iïnkaO lrk ieye,a¨ wú;kH ;ka;=jla u.sks' ;ka;=jg ;sìh yels Wmßu È.

216
1 tan

9
h   nj fmkajkak'

(5) ABC taldldr ;%sfldaKdldr wdia;rhla BC odrh isriaj msysgk fia O ,laIHfhka
t,a,d we;af;a  A yd B Ys¾Ij,g iïnkaO lrk ieye,a¨ wú;kH ;ka;= folla

u.sks'  AO iy BO ;ka;= isri iu. ms<sfj<ska   iy   fldaK idohs kï

2cot cot 3cot     nj fmkajkak'

(6) taldldr RcqfldaKdi%dldr wdia;rhla isria ;,hl iu;=,s;;djfha ;nd we;af;a tys

2a  iy 2b  mdo tlu ;sria f¾Ldfõ tlsfklg c  ÿrlska msysá msys ;=vq folla u;

.efgñks' 2a  mdoh ;sri iu.   fldaKhla idohs kï cos 2 cos sinc a b   

njo fmkajkak' 2b  mdoh ;sri iu. idok fldaKh 

2 2
1

2

1
sin

2

a c

c
  
 
 

 wfmdaykh

lrkak'
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(7) nr W jk taldldr oKavla iu;=,s;;djfha we;af;a ;srig  iy   fldaKj,ska

wdk;jk iqug ;, folla u; .eáfuks' fuu ;, fol ;sria f¾Ldjla u.ska

fþokh fõ' ;jo oKav isri iu.   fldaKhla idohs kï  2cot cot cot   

nj fmkajkak' oKav u; ;, u.ska we;s lrk m%;sl%shd fidhkak'
^oKAv msysá isria ;,h wdk; ;, folg ,ïNl fõ'&

(8) iqug P l+[a[hla iqug isria ì;a;shl isg a  ÿrla wE;ska mj;sk fia wp, f,i

iúlr we;' È. 6a  iy nr W  jk AB taldldr oKavla l=[a[fha .efgñka

iu;=,s;;djfha we;af;a oKafâ A fl<jr ì;a;sfha .efgk mßÈh' oKav ;sri iu.

idok fldaKh   kï oKav u; l%shdlrk n, ;%sfldaKh we| olajkak' l=[a[h

u.ska oKavu; m%;sl%shdj W  iy   weiqfrka fidhkak' 33cos 1   nj fmkajkak'

^oKAv msysá isria ;,h wdk; ;, folg ,ïNl fõ'&

(9) È. a   jk isyska oKavla wrh ajk j,,a,l iqug we;=,; mDIaGh u; .efgñka
iu;=,s;;djfha we;' oKafâ .=re;aj flakaøfha§ oKafâ È.  3:4 wkqmd;hg fjka

lrhs' oKav isri iu. idok fldaKh 
1 7

tan
3

  
 
 

  nj fmkajkak' oKafâ fofl<jr

u; j<,a, u`.ska we;sjk m%;sl%shdj, wkqmd;h fidhkak'

(10) wrh a  jk iy nr  W  jk iqug f.da, folla wrh b  2a  jk wp, iqug

md;%hl we;=<; mDIaGfha iam¾Y fjñka iu;=,s;j mj;S' tla tla f.da,h u;
l%shdlrk n, i|yd n, ;%sfldaKh w¢kak' f.da, fol w;r l%shdlrk m%;sl%shdj

 2

Wa

b b a  nj fmkajkak'

(11) nr W  jk taldldr oKavl tla fl<jrla iqug ;sria ì;a;shl .efgñkao wfkla

fl<jrg ̈ yq wÑ;kH ;ka;==jla .eg .id tu fl<jr ;srig   fldaKhlska wdk;

iqug ;,hla u; .eà we;' ;ka;=j wdk; ;,fha by< we;s lmamshla u;ska mkakd
P Ndrhlg .eg .id we;' P Ndrh isrig my<g t,a,S we;s w;r moaO;sh iu;=,s;

kï 2 sinP W   nj fmkajkak'

(12) nr W jk taldldr oKavl tla fl<jrla wp, ,laIHlg iqugj iúlr wfkla

wka;fha P È.e;s ieye,a¨ wú;kH ;rejla .eg.id ;ka;=fõ wfkla fl<jr oKav
iúlr we;s ,laIHhg c  ÿrla isriaj by<ska msysá ,laIHhlg .eg .id we;' ;ka;=j
yd iïnkaO oKafâ fl<jrg oKafâ nfrka wvlg iudk Ndrhla .eg .id we;s úg

iu;=,s; kï ;ka;=fõ wdk;sh 
lW

c
 nj fmkajkak'

(13) ABCDEF hkq iúê Ivdi%hls' úYd,;ajh  P  jk n, myla  AE, ED, DC, CB, BA.
Tiafia l%shd lrhs' úYd,;ajh Q jk n, myla  AC, CE, EB, BD, DA Tiafia l%shd
lrhs' fuu n, oyh hgf;a moaO;sh iu;=,s; kï P iy Q  w;r ;sìh hq;= wkqmd;h
fidhkak'


