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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 - IIZZ

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 - IIZZ 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 - IIZZ 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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cd;sl wOHdmk wdh;kh'
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cd;sl wOHdmk wdh;kh
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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 iïnkaOj 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

jHdmD;s kdhl

12 - 13 fY%aKs- .Ks;h
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5'0 ikaêl< o~q
fmr 4'1 yd 4'2 mßÉfþoj,§ ;ks oDV jia;= u; tal;, n, moaO;s l%shd lrk wdldrh wOHhkh
lrk ,§' fuu mßÉfþofha § oDV jia;= folla fyda lSmhla u; tal ;, n, moaO;s l%shd lrk
wdldrh wOHhkh lrkq ,efí'

fuys§ tu o~qj, nr hgf;a tu o~q iu;=,s;j mj;sk wdldrh yd ndysr n,hla fh¥ úg wiõj,§
we;sjk m%;sl%shd o fidhd n,kq ,efí'

5'1 ir, ikaê j¾.

(i) oDV ikaêh
o~q folla ikaê lr we;s úg tu o~q fol fjka lsÍug fyda tu ikaê yryd tllg idfmalaIj
wfkla oKav p,kh lsÍug fkdyels kï" tu o~q fol oDV f,i iïnkaO lr we;ehs lshkq ,efí'

(ii) l=r ikaêh
o~q folla ieye,a¨ iqug weKhla u.ska iïnkaO lr we;súg o~qj,g ikaêh jgd lerlsh yels kï
tu ikaêh iqp, ikaêhla f,i;a lerlSug fkdyels kï r¿ ikaêhla f,i;a y÷kajhs' fuu
mdvfï § iqug iqp, ikaê ms<sn| yodrkq ,efí'

5'2 oDV ikaê

o~q /ila fyda lSmhla iïnkaO lr we;s jia;=jl yevh ndysr n, u.ska fjkia l< fkdyels kï
tu iïnkaO lr we;s ikaê oDV ikaê fõ'

ikaêfha § l%shd lrk m%;sl%shd y÷kd .ekSu i|yd w`vq wE;a lr olajd we;' fuu ikaêfha l%shd lrk
m%;sl%shd úYd,;ajfhka iudk" ÈYdfjka úreoaO úh hq;=h'

R n,h fiùu i|yd R n,fha ixrpl j,g
fjka lrk wdldrh my; ±lafõ'

R

R

ikaê

l+r ikaê

oDV ikaêksoyia ikaê

r¿ ikaêiqug ikaê

l=yr ikaê
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X X

Y

Y
fuys X yd Y hkq R n,fha ms<sfj,ska ;sria yd isria ixrpl fõ' tfukau R hkq X yd Y j,
iïm%hqla;h jk w;r th ikaêh yryd .uka lrhs'

fuys§ l=vd nr ke;s iqug weKhla o~q yryd ú§fuka tu o~q fol ikaê lrkq ,efí' tu l=vd
weKh iqug jk úg o~qfol iïnkaOjk ikaêfha m%;sl%shdj tu weKhg ,ïn fõ' tu n, fol
hgf;a tu weKh iu;=,s;j we;akï" tu n, úYd,;ajfhka iudkj ÈYdfjka m%;súreoaOj tlu
l%shd f¾Ldfõ l%shd lrhs' tkï tla tla oKav u; l%shd lrk m%;sl%shd úYd,;ajfhka iudk ÈYdfjka
m%;súreoaOj tlu l%shd f¾Lfõ .uka lrk mßÈ tu ikaêfha l%shd lrhs' myiqj i|yd wjYH;djh
mßÈ ikaêfha m%;sl%shdj tlsfkl ,ïn ixrpl follg úfNaokh lrhs'

igyk #
nr oKavla" tys fofl,jr fjk;a o~q u.ska ikaê lr we;s úg tu ikaêj,§ l%shd lrk

m%;sl%shd oKav Tiafia l%shd fkdlrhs' fuys§ tu oKav wiudka;r n, ;=kla hgf;a iu;=,s;j mj;S'

iu;=,s; ;djh i|yd tu n, O ,laIfha § yuqúh hq;=h'

kuq;a oKav ieye,a¨ oKavla kï tu oKav u; m%;sl%shd folla l%shd lrk w;r tajd tlsfkl
;=,kh lsÍu i|yd oKav Tiafia l%shd lrhs'
fuys i,lk rduqj wlaIhla jgd iuñ;sl kï tu wlaIfhka fome;af;a tlu n, l%shdlrhs'

.eg¿ úi£u i`oyd Wmfoia
(i) cHdñ;sl o;a; wkqj ksjerÈ rEm igyka w¢kak'
(ii) n, ksjerÈ j ,l=Kq lrkak'
(iii) fkdokakd n, fiùu i|yd wjYH iólrK ,nd .kak'
(iii) tla tla ikaêfha § l%shd lrk  n, fiùu i|yd tu ikaêfha l%shd lrk m%;sl%shd

tlsfklg ,ïn ixrpl follg fjkalr ,l=Kq lrkak'

igyk #
rduqj oDV tlla ùug ikaê n j,ska hq;a oDV rduqjla iE§u i|yd o~q (2n-3) .Kkla wjYH
fõ'

tu rduqjg o~q (2n-3) jeäjQ úg th jvd Yla;su;a fõ'

>

>

A W

B

O

U+
U
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5'3 úiª ksoiqka
WodyrK 1
È.  2a iy W nr jk taldldr o~q  ;=kla ksoyia f,i iqugj w. ksoyia fl<jr j,ska tlsfkl
iïnkaO lr  ABC rduqjla idod A  ,laIfhka t,ajd we;' AB oKAfâ B  fl<jf¾ § m%;sl%shdfõ
úYd,;ajh fidhkak'

BC oKafâ iu;=,s; ;djh i,luq'
BC oKav i|yd C jgd >Q¾K .ekSfuka"

C         .  + Y . 2   = 0

                   2Y + W = 0       ; Y = -
2

W a a

W

m

AB oKafâ iu;=,s; ;djh i,luq'
AB oKav i|yd A jgd >Q¾K .ekSfuka"

A     Y(2 sin 30 ) + X (2 cos 30 )  ( sin 30  ) = 0a a W a   o

2Y + 2X cot 30   = W

2Y +  2 3X  = W

 -   + 2 3X = W W ; X = 
3

W

2 2R = X Y    
2 2W W

+
3 4

    
7

 = 
12

W

-1Y 3 3
tan   =   =   ;        = tan

X 2 2

 
   

 
 

B  j,§ m%;sl%shdfõ úYd,;ajh  
7

12
 W ; R m%;sl%shdj CB iu. idok fldaKh   kï"

  -1 3
 = tan

2
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WodyrKh - 2
È.  2a iy W nr jk taldldr AB, AC o~q folla A ,laIHfha § iqug f,i ikaêlr o~q

fol isria ;,hl iu;=,s; ;djfha ;nd we;af;a  B yd C fofl<jr iqug ;sria ;,hla u; .efgk
mßÈ h' AB oKafâ uOH ,laIHfha yd C fl<jr ieye,a¨ wú;kh ;ka;=jla u.ska iïnkaO lr

we;' ˆBAC 60  . ;ka;=fõ wd;;sh o A  ,laIHfha m%;sl%shdj o fidhkak'

AB = AC ; ˆBAC 60 

tkï ABC u.ska iumdo ;%sfldaKhla idohs'
AB yd AC o~q j, iu;=,s; ;djh i|yd n,

isriaj úfNaokfhka "

1 2 1 2R R R R+ - 2W = 0  ;   +  = 2W ........................ 

C jgd >Q¾K .ekSfuka "

Cm     
1-R . 4 cos 60 cos 60 3 cos 60 0a ° +W . a ° +W . a ° = ......... 

1 2R    and     R =  W W

AC oKafâ iu;=,s; ;djh i|yd A  jgd >q¾K .ekSfuka

A m 2- . cos 60 T . R . 2 cos 60 0W a a a     .................. 

- T 0;   T = 
2 2

W W
W  

AC oKafâ iu;=,s; ;djh i|yd n,
;sriaj úfNaokfhka "

3
X T cos 30 0 ;   X T cos 30

4

W
      

isriaj úfNaokfhka "

2R Y T sin 30 0W     

2

T
Y R

2 4

W
W   

 A ys§ m%;sl%shdj  
2 2

2 2 3
X Y

16 16 2

W W W
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WodyrKh  3
nr W jk taldldr AB, AC o~q folla A ys § iqugj ikaê lr B yd C fofl<jr iqug ;,hla u;
iu;=,s;j we;af;a  ABC ;,h isria jk mßÈh' rduqj iu;=,s;j ;nd we;af;a  AB  yd AC  j,

uOH,laIH hd lrk ieye,a¨ wú;kH ;ka;=jla u.sks' ˆBAC 2  kï ;ka;=fõ wd;;sh o AB oKav
u;  A ,laIHfha § m%;sl%shdfõ úYd,;ajh o fidhkak'

AB = AC = 2a kï"

AB yd  AC j,, iu;=,s; ;djh ioyd n,
isriaj úfNaokfhka"

2R 2 0W  

  R = W ................................

 AB oKafâ  iu;=,s; ;djh i`oyd n,
isriaj úfNaokfhka"

R+ Y - 0W 

    + Y -  = 0 ; Y = 0 W W ...................

isriaj úfNaokfhka"

T X 0 ;  T X      ....................... 

AB  oKafâ  iu;=,s; ;djh ioyd A jgd >Q¾K .ekSfuka'

Am T. cos . sin R . 2 sin 0a W a a    

 2 sin
T tan

cos

W W
W







  ...................

A ys§ m%;sl%shdj    tanW 

igyk
by; WodyrKfha  moaO;sh A yryd hk  isria wlaIhla jgd iuñ;sl fõ'

A ys§  m%;sl%shd ,l=Kq lr we;s wdldrh

moaO;sh A yryd hk isria wlaIhla jgd iuñ;sl kï n, my; mßÈ ,l=Kq úh hq;=h'

tu ksid Y = 0
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WodyrK - 4
È.  2a iy W nr jk taldldr AB, BC o~q folla B ,laIfha iqug f,i ikaêlr rduqj A yd C
fofl<jßka tlu ;sria f¾Ldfõ msysá ,laIH follg iïnkaO lr isria ;,fha iu;=,s;j we;s
úg tla tla oKav ;sri iuÕ 300 fldaKhla idohs kï B  ikaêfha m%;sl%shdj fidhkak'

fuu moaO;sh B yryd hk isria wlaIhla jgd
iuñ;sl fõ'
tkï B ,laIfha § l%shd lrk isria ixrplh
jk Y ys w.h ìxÿj fõ'
AB oKafâ iu;=,s; ;djh i|yd A jgd
>Q¾K .ekSfuka"

Am 0 0 0.2 sin 30 .2 cos30 cos30 0X a Y a Wa   

- X . 2 sin 30 . cos 30a W a  

3
X

2

W
 

WodyrK - 4

È. 2a jk  AB, BC o`vq foll nr ms<sfj<ska W yd 2W fõ'  tu o`vq  B ys§ iqug f,i ikaê lr ABC
rduqj isria ;,hl  A yd C ;sria f¾Ldjl msysgk mßÈ t,ajd we;' tla tla oKav ;sri iu.  60°
l fldaKhla idohs' AB oKav u; B ,CIfha § m%;sl%shdj o ÈYdj o fidhkak'

moaO;sfha iu;=,s;;djh i|yd n,

;sriaj úfNaokfhka"

1 2 1 2X X 0 ;   X X   

isriaj úfNaokfhka"

1 2 1 2R R 3 0   ;   R R 3W W     

 AB yd BC ovq i|yd  A jgd >q¾K .ekSfuka

Am      2

3
R .2 . 2 . 0

2 2

a a
a W W  

2 2 1

7 7 5
2R  ;  R   R

2 4 4

W W W
  yd  o 

BC oKafâ iu;=,s;;djh i|yd n,

isriaj úfNaokfhka" 2 2

7
 R 2 Y = 0 ; Y = R 2  = 2  = 

4 4

W W
W W W     
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B

C

A

BC oKafâ iu;=,s;;djh i|yd C jgd >Q¾K .ekSfuka

Cm X . 2  sin 60  + Y. 2  cos 60  + 2 .  cos 60  = 0 a a W a  

X. 2  sin 60   . 2  cos 60  + 2 .  cos 60  = 0
4

W
a a W a   

3W
 X  = - 

4

  
2 23

R =  
16 16

W W


  R = 
2

W

       

14tan θ =   = 
3 3

4

W

W

  
-1 1

θ = tan
3

 
 
 

     =  
6



WodyrKh 6

nr W yd È. 2a jk taldldr  AB, BC, CA ovq ;=kls' tajdfha w. fl<jr § tlsfklg iqugj ikaê
lr tu iumdo  ;%sfldaKdldr rduqjla idod we;' fuu ruqj A ys § iqugj wiu lr we;s w;r AB
;sriaj yd AB g my<ska C msysgk mßÈ isria;,hl iu;=,s;j ;eîu i|yd  B ys § BC ,ïnlj  P
n,hla fhdod we;' P ys w.h fidhkak' ;jo C ys § BC oKav u; m%;sls%hdfõ úYd,;ajh fidhkak'

moaO;sh i|yd  A jgd >q¾K .ekSfuka

Am    -  .  cos 60  - .  -  (2  -  cos 60 ) + P. 2  cos 60  = 0W a W a W a a a  

P = 3W

AC  oKafâ iu;=,s;Ndjh i|yd  A jgd >q¾K .ekSfuka

Am     X. 2  sin 60  + Y. 2  cos 60  + .  cos 60   = 0a a W a  

Y
  X +   -

3 2 3

W
  .............................. 

BC  oKafâ iu;=,s;;djh i|yd  B jgd >q¾K .ekSfuka

Bm X . 2  sin 60  - Y . 2  cos 60  + .  cos 60  = 0 a a W a  

Y
 X -   -

3 2 3

W
  ................................ 

  yd ka

      Y = 0

W

4

3W

4
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W

X = -
2 3

 C ys§ m%;sl%shdj  
W

2 3

WodyrKh 7

È. 2a jk AB iy BC jk taldldr ovq foll nr ms<sfj<ska  2W yd W fõ' tajd  Bys§ iqug ikaêlr
o`vq j, uOH ,CI ieye,a¨ wm%;Hia: ;ka;=jla u.ska iïnkaO lr we;' moaO;sh isria ;,hl  A yd

C fofl<jr ;sria iqug ;,hl .efgñka iu;=,s;j we;af;a ˆABC = 2θ  jk mßÈh' ;ka;=fõ

wd;;sh 
3W

tan θ
2

nj fmkajkak'  Bys§ m%;sl%shdfjys úYd,;ajh yd ÈYdj fidhkak'

moaO;sfha iu;=,s;;djh i|yd

C jgd >q¾K .ekSfuka

Cm W.  sin θ + 2W. 3  sin θ - R. 4  sin θ  = 0a a a

7W
 R = 

4

AB oKafâ iu;=,s;;djh i|yd B jgd >q¾K .ekSfuka

Bm T.  cos θ + 2 .  sin θ - R. 2  sin θ = 0a W a a

T = -2W tanθ + 2R. tanθ

7W
T = -2W tanθ +  tanθ

2

3W
T = tanθ

2

AB oKafâ iu;=,s;;djh i|yd n,

;sriaj úfNaokfhka

3
 T - X  = 0 ; X = T = tan

2

W


isriaj úfNaokfhka

 Y + R - 2  = 0W

W

4

3W
tan

4
2 2

2 2
2

2

7W W
Y = 2W - 

4 4

R X +Y

9W W
tan

4 16

W
1 36tan

4
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WodyrKh 8

È. 2a jk taldldr AB, BC, CD yd DE ovq y;rla ms<sfj<ska  B, C yd  D ys§ iqugj ikaêlr we;'
AB, DE ys nr  2W o BC, CD nr W o fõ' moaO;sh tlu ;sria f¾Ldfõ msysá A yd E u.ska t,ajd we;'

AB yd BC isri iu.  α, β fldaK idohs'  C ikaêfha m%;sl%shdj ;sria nj fmkajd tys úYd,;ajh

W
tan β

2
. nj fmkajkak' ;jo tan β = 4 tan nj fmkajkak'

moaO;sh C yryd hk isria wlaIhla jgd iuñ;sl fõ'

t neúk a C ys m%;sl%shdfõ isria ixrplh ìxÿj fõ'  Y
1
 = 0

BC ys iu;=,s;;djh i|yd

n, ;sriaj úfNaokfhka

1 2X X 0  

   
1 2X = X

n, isriaj úfNaokfhka

1 2Y + Y 0W  

        2Y = W

 B jgd >q¾K .ekSfuka

Bm    1X . 2 cos β . sin β = 0a W a 

    1X tan β
2

W
 

 AB oKafâ iu;=,s;;djh i|yd A jgd >Q¾K .ekSfuka

Am    2 2X . 2 cos 2 . sin Y .  2 sin  = 0a W a a    

2X 2 tanW  

  1 2X X

    tan β = 2 tan
2

W
W 

       tan β = 4 tan
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WodyrKh 9

nr W jk talldr o`vq folla jk AB yd  AC, Ays§ iqug f,i ikaêlr B yd C ieye,a¨ wú;kH
;;a;=jla u.ska tlsfkl iïnkaOlr we;' B yd C fofl<jr ;srig  fldaKhla wdk;j jk iqug
wdk; ;, folla u;h'  BC ;sria jk w;r  A  ikaêh BCg by<ska msysghs'  B fl<jr u; wdk;

;,h u`.ska we;s lrk m%;sl%shdj fidhkak' tan θ  > 2tan , kï yd ˆBAC = 2θ  ;ka;=fõ wd;;sh

 
1

tan θ - 2 tan
2

W  nj fmkajkak' ;jo A ikaêfha m%;sl%shdj fidhkak'

oKavl È. 2a kï

moaO;sh A yryd hk isria wlaIhla jgd iuñ;sl fõ'

tu ksid A ysÈ m%;sl%shdfõ isria ixrplh Y=kH fõ'

moaO;sh iu;=,s;;djh i|yd n,

isriaj úfNaokfhka

2R cos  2  = 0  ;  R = cosW W  

AB oKafâ iu;=,s;Ndjh i|yd A jgd >q¾K .ekSfuka

Am      T. 2  cos θ + R sin . 2 cos θ + W . a sin θ - R cos . 2 sin θ = 0a a a 

         T = tan θ - 2 tan
2

W


AB oKafâ iu;=,s;;djh i|yd B jgd iQ¾K .ekSfuka

Bm        X . 2  cos θ - W . sin θ = 0a a

     X = tan θ 
2

W
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WodyrKh 10

AB, BC, CD yd AD hkq taldldr o`vq y;rla jk w;r AB = AD = 3  iy BC = DC =   fõ' tu
o~q A,B,C yd D ys § iqug f,i ikaêlr ABCD rduqj ilid we;' tla tla oKafâ tall È.l nr

w  fõ'  A yd C fofl<jr È. 2jk ieye,a¨ wú;kH ;ka;=jla u.ska iïnkaOlr we;'  rduqj

A. ,CIfhka isria ;,hl  t,ajd we;' ;ka;=fõ wd;;sh    3 5
4

W



 nj fmkajkak'

l%uh 1

2 2 2 2 2 2AB  + BC = 3 4 AC

ˆ ˆˆ, ABC = 90 , BAC = 30 , BCA = 60

  

  

  

tu ksid

moaO;sh AC jgd iuñ;sl fõ' tu ksid B yd D j,§ m%;sl%shd iudk fõ'

 AB, oKafâ iu;=,s;;djh i|yd  A jgd >q¾K .ekSfuka

Am    
3

X. 3 cos 30  + Y. 3 sin 30  - 3 . sin 30 0
2

W      

   
3

X . cot 30  + Y  =  
2

W 

3
3X + Y  =  

2
W ................................ 

BC oKafâ iu;=,s;;djh i|yd  C jgd >q¾K .ekSfuka

Cm    Y . sin 60 W . sin 60  - X .  cos 60  = 0
2

   


  

X
Y +   =  

2 3

W

         
3

 X  = 3Y + 
2

W
 ..................... 

 yd ka

3
 Y + 3X = 

2

W
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3 3
Y + 3 3Y +   =    

2 2

3 3
4Y +  =  

2 2

Y = 3 3
8

W W

W W

W

 
  
 



 

 



BC yd CD ovqj, iu;=,s;;djh i|yd

  T 2Y  2W  = 0   

 

 

T = 2Y + 2

T = 2 3 3  + 2
8

T 3 5
4

W

W
W

W



 








fyda BC yd CD i|yd D jgd >q¾K .ekSfuka

l%uh 2

2 2 2 2 2 2

0 0 0

AB  + BC = 3 4 AC

ˆ ˆˆABC = 90  , BAC = 30  , BCA = 60

    

iuñ;sh wkqj B yd D j,§ m%;sl%shd iudk fõ'

 B ikaêfha m%;sl%shdfõ ixrpl BA yd BC Tiafia .ekSfuka  0ˆABC = 90

 AB oKafâ iu;=,s;;djh i|yd A jgd >Q¾K .ekSfuka

Am     
3

3 . sin 30  - Y. 3  = 0
2

3
 Y  = 

4

W

W




 



BC oKafâ iu;=,s;;djh i|yd C jgd >Q¾K .ekSfuka

Cm    W . sin 60 - X.  = 0
2


 

    
3W

X  =  
4



BC yd CD iu;=,s;;djh i|yd n, isriaj úfNaokfhka

 

T - 2  + 2X cos 30  - 2Y cos 60  = 0

T = 2  + 2Y cos 60 - 2X cos 30

3W 3W
 = 2W 3.

4 4

W
 = 3 5

4

W

W

 

 

 







 




'T 2W 2 3W  

2
3W 3W

W W
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WodyrKh 11

nr W yd È. 2a jk taldldr AB, BC, CD yd DA ovq y;rla fl<jßka iqugj ikaêlr by< we;s
AB, AD ovq tlsfklg 2c ÿrlska msysá iqug kd ±;s folla u; .efgñka isria ;,hl iu;=,s;;djfha

mj;S' ovq isri iu. idOk fldaKh  θ kï B ikaêfha m%;sl%shdfõ ;sria yd isria ixrpl fidhkak'

;jo 32 sinc a  nj fmkajkak'

moaO;sh ACjgd iuñ;sl fõ' tkï A ydC ikaêj,§ m%;sl%shdfõ isri ixrpl Y=kH fõ'

moaO;sh iu;=,s;;djh i|yd n,
isriaj úfNaokfhka

2R sin 4  = 0W 

2
R = 

sin

W


....................... 

BC oKafâ iu;=,s;;djh i|yd B jgd >Q¾K .ekSfuka

Bm     
2X . 2 cos . sin 0a W a  

2

tan
X

2

W 
  ................  

n, ;sriaj úfNaokfhka

2 3 3 2

tan
X X 0;   X X

2

W 
     ......

n, isriaj úfNaokfhka

3 3Y W = 0 ;  Y = W  ..................

 AB oKafâ iu;=,s;;djh i|yd A jgd >Q¾K .ekSfuka

Am   3 3

3

2

c
R. . sin Y .2 sin X .2 cos 0

sin

2 .c
W. sin .2 sin .2 sin 0 ;      2 sin

sin 2

Wa a a

W W
a W a a c a
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WodyrKh 12

nr W yd 2a jk taldldr AB, AC ovq folla  AysoS iqugj ikaêlr we;' BD hk È. a jk nr rys;
fmd,a,la B ys È iqug f,i iïnkaO lr  D ys§  AC ;=<ska .uka lrk iqug ieye,a¨ uqÿjlg
iïnkaO lr we;' moaO;sh isria ;,hl iu;=,s;;djh we;af;a  B yd C iqug ;sria ;,hla u;

kefjñka h' Ays§ m%;sl%shdfõ úYd,;ajh   W
3 2 6

12
 nj fmkajkak' ;jo Ays§ m%;sl%shdfõ

úYd,;ajh BD fmd,af,a f;rmqug iudk nj fmkajd ;srig 15° fldaKhla idok nj fmkajkak'

l%shd f¾Ldj BC yuqjk ,CIHh o fidhkak'

iu;=,s;;djh i|yd  R
1
 = T iy R

1
  ACg ,ïNl fõ' tu ksid T o  AC g ,ïNl fõ'

moaO;sh i|yd
n, isriaj úfNaokfhka

  R + S  =  2W

C jgd >q¾K .ekSfuka

Cm .  cos 75  + . 3  cos 75  = R. 4  cos 75W a W a a  = 0

   R = W

        R = S=W
AC oKafâ iu;=,s;;djh i|yd

A jgd >q¾K .ekSfuka

Am

AB oKav i|yd n, ;sriaj yd isriaj úfNaokh lsÍfuka

     X = T cos 15 ;        Y = T sin 15       ;

ABP ;%sfldaKh i|yd

ihska kshuh fh§fuka

>
R

1

2 2

0

Y
A = X Y  = T ;  tan =  

X

                                                = tan 15

                                            15











)750
150)

>>

A

P B

 

BP AB 2 . sin 60
 =   BP =  

sin 60 sin 45 sin 15

3
2 .

2 62   BP =  =  BP = 3 2 6
3 1 3 1

2 2

a

a
a




  

 
 

 

T. 3 + .  sin 15  - .2  sin 15  = 0

sin 15
     T =   = 3 2 6

123

a W a W a

W W

 




ˆ     ADB  = 90

1
 sin 2θ = 

2

          2  = 
6

             = 
12










2

a

B C

)

>>>

>


X

Y
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5'4 wNHdih

1. iudk È. we;s AB yd AC o~q 2la  Ays § iqugj wiõ lr we;'  AB yd AC o~qj, nr ms<sfj<ska
W

1
 yd W

2
 fõ' tlu ;sria uÜgfï msysá B yd C ,CIH foflka moaO;sh t,a,d we;af;a

BC = 2a  yd A  ikaêh BC g a ÿrla isriaj my<ska ;sfnk mßÈh' A  ikaêfha m%;sl%shdfõ
;sria yd isria ixrpl fidhkak'

2. nr W  jk taldldr AB, BC ovq folla B ys§ iqug f,i ikaêlr tajdfha uOH ,CIHh

fkdwefok ieye,a¨ ;ka;=jla u.ska iïnkaO lr we;' ;ka;=fõ È. th ;o ù mj;sk úg ˆABC
90° jk fia fõ' ;ka;=j ;oj msysgk fia moaO;sh A ,CIHfhka ksoyfia t,a,d we;' iu;=,s;

wjia:dfõ § AB isri iu. idok fldaKh 1 1
tan

3
  
 
 

 nj o ;ka;=fõ wd;;sh  
3

5

W
nj o

fmkajkak' ;jo  BC u; m%;sl%shdj fidhd th BC Tiafia l%shdlrk nj o fmkajkak'

3. taldldr AB, AC ovq foll È. 2a o nr  W o fõ' th A ys§ iqugj ikaê lr we;' wCIh
;sria j wp,j iúlr we;s Rcq jD;a;dldr is,skavrhla jl% mDIaGh u; ikaê l< by; ovq

fol ;nd we;af;a ta tla tla oKav ;sriaj θ fldaKhla idOk fiah' is,skavrfha wrh r kï

r = a cosec θ cos3 θ nj fmkajd  A ys§ ovq u; l%shdlrk m%;sl%shdjo fidhkak'

4. AB, BC yd  AC È.ska iudk taldldr o`vq ;=k A , B, C wka;j,§ iqug f,i ikaê lr we;' AB
yd  AC ys nr  W jk w;r BC ys nr  2W fõ' rduqj  C ys§ iqp,j wiõ lr we;'  BC ;sri iu.

1 4
tan

3

  
 
 

 fldaKhla i|yd nj fmkajd  A  yd B ys§ m%;sl%shd fidhkak'

5. iudk taldldr  AOB yd COD  ovq 2ys nr  W  jk w;r tajd  O  ys§ iqp, f,i ikaê lr we;'
AO = CO = a  yd  BO = OD = 3a  fõ' B  yd  D  ;sria ;,hla u; iu;=,s;;djfha ;nd we;af;a
È.   3a  jk wúk;H ;;a;=jla u.ska iïnkaO lsÍfuks' moaO;sh isria ;,hl iu;=,s;;j mj;S'

;ka;=fõ wd;;sh 
2 3

9

W
  nj fmkajd O  ys m%;sl%shdj fidhkak'

6.  nr ms<sfj<ska 2W yd W  jk  AB  yd  AC  È.ska iudk taldldr o`vq folla A  ys§ iqugj ikaê
lr we;'  B  yd C  ;sria ;,hla u; wp,j iúlr we;'  A ys§ m%;sl%shdfõ ;sria yd isria ixrpl

fidhkak'   B  yd  C  ys m%;sl%shd tlsfklg ,ïNl fõ kï yd ˆABC =   kï 3cot  = 35  nj

fmkajkak'

7. OA, AB  yd  BC  iudk taldldr o`vq ;=kl È. 2a  yd nr W  fõ'  A  yd  Bys§ iqug f,i ikaê
lr we;'  O  fl<jr wp, ,CIHhlg wiõ lr ;sria P  n,hla  BC  oKav u; C  ys§ fhdod we;'
BC  ;sri iu. 45°  l fldaKhla idohs'  P ys w.h  W moj,ska fidhkak' O ys m%;sl%shdj

37

2

W
nj fmkajkak' O yryd hk isria f¾Ldfõ isg 

1 1 1
2

2 10 26
a
 

  
 

  ÿrlska C  msysgk

nj fmkajkak'
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8. iudk taldldr  AB, BC  ovq foll tlsfkflys È.  a  yd nr W  fõ' tajd  B  ys§ iqugj

ikaêlr we;'  AB  oKav A  ys§ wiõ lr we;s w;r A  jgd ksoyfia lrleúh yel' l=vd ieye,ä
iqug uqÿjla  C  g iïnkaO lr we;s A yryd hk fjk;a wp, oKavla Èf.a  uqÿjg ksoyfia

,siaid hd yel' wp, oKav há w;g ;sri iu. α fldaKhla idohs' moaO;sh iu;=,s;;djfha

we;akï

(i)
1ˆtan BAC =  cot
2



(ii)  B  ys m%;sl%shdfõ ;sria ixrplh 
3

sin 2
8

W
  nj;a fmkajkak'

9.  tl tflys nr  W  jk iudk taldldr AB, BC, CD  yd  AD  o`vq y;rla tajdfha fl<jrj,§
iqugj ikaê lsÍfuka  ABCD  frdïnih idod we;' th A  j,ska t,a,d we;' moaO;sh iup;=ri%hl
yevh mj;ajd .kafka BC  yd  CD  ys uOH ,CIH ieye,a¨ oKavlg iïnkaO lsÍfuks'  C  ys
m%;sl%shdjla ieye,a¨ oKafâ f;rmqula fidhkak'

10.  tl tflys nr W  jk iudk taldldr  AB, BC, CD, DE  yd EA  o`vq myla tajdfha wka; jk
A, B, C, D  yd E  ys§ iqp, f,i ikaê lsÍfuka mxpdi%hla idod we;'  AB  yd  AE ovq isri iu.

α  g iudk fldaKhla idok w;r BC  yd  ED  ovq isriaj  β  g iudk fldaKhla idohs' moaO;sh

A  j,ska t,a,d we;' mxpdi%fha fuu yevh mj;ajd .kafka  B  yd E  ieye,a¨ oKavla u.ska
iïnkaO lsÍfuks'

(i)  C ys m%;sl%shdfõ ;sria yd isria ixrpl fidhkak'

(ii)  BE  ys m%;Hd n,h W(tan α + tan β) nj fmkajkak'

(iii)  mxpdi%h iudldr mxpdi%hla jkafka kï fuu m%;H n,fha w.h fidhkak'

11. AB, BC, CD yd  DA iudk taldldr o`vq y;rl tl tflys È. 2a yd nr W fõ' tajd  A, B, C

yd  D ys§ iqug f,i ikaê lr we;'  BC yd CD o`vqj, uOH ,CIH È.  2a sin θ jk ieye,a¨

oKavla u.ska iïnkaO lr rduqj A j,ska t,a,d we;'

(i) ieye,a¨ oKafâ f;rmqu 4W tan θ nj fmkajkak'

(ii)  B yd  C ys m%;sl%shdj fidhkak'

12. AB, BC, CD yd AD iudk taldldr ovq y;rl tl tflys nr  W jk w;r tajdfha fofl<jr§
iqug f,i ikaê lr  ABCD iup;=ri%hla idod we;' rduqj Aj,ska t,a,d we;' rduqfõ fuu
yevh mj;ajd .kafka  AB yd  BCys uOH ,CIH wú;kH ;ka;=jla u.ska iïnkaO lsÍfuks'

(i)  D ys m%;sl%shdj ;sria nj;a úYd,;ajh  
2

W
 nj;a fmkajkak'

(ii) ;ka;=fõ wd;;sh 4W nj fmkajkak'

(iii) C ys m%;sl%shdj  
5

2

W
 nj;a th isria iu. 1 1

tan
2

  
 
 

 fldaKhla idok nj;a fmkajkak'

(iv) B ys m%;sl%shdj  
17

2

W
 nj;a th  1 1

tan
4

  
 
 

 fldaKhla idok njla fmkajkak'
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13. AB, BC, CD yd DA iudk taldldr o`vq y;rla tl tflys nr W jk w;r iqug f,i tajdfha

fl<jr ikaê lr ABCD iup;=ri%h idod we;' rduqj A j,ska  t,a,d we;s w;r C ,CIHhg 3W
Ndrhla iïnkaO lr we;'  AB yd AD o`vqj, uOH ,CIH ieye,a¨ oKavla u.ska iïnkaO
lsÍfuka iup;=ri%dldr yevh mj;ajd .kS' ieye,a¨ oKafâ m%;Hd n,h 10W nj fmkajkak'

14. iudk W nr   È. taldldr ovq y;rla iqp, f,i ikaê lsÍfuka  ABCD rduq iels,a,

f.dvk.d we;' iajNdúl È. a jk ieye,a¨ wú;kH ;ka;=jlska  A yd C ikaê iïnkaO lr
we;' rduq iels,a, A j,ska ksoyfia t,a,d iup;=ri%hl yevh mj;ajd f.k we;' ;ka;=fõ
wd;;sh fidhkak' B yd D ikaêj, m%;sl%shd o fidhkak'

15. tl tflys nr W jk iudk taldldr o`vq yhla tajdfha fl<jrj,§ iqug f,i ikaê lsÍfuka
ABCDEF Ivdi%h idod we;' moaO;sh A j,ska t,a,d  BF yd CE ieye,a¨ o`vq folla u.ska
iudldr yevh mj;ajd .kS' BF ys m%;H n,h CE ys m%;Hd n,h fuka mia .=Khla jk nj
fmkajkak'

16. È. ms<sfj<ska   , 2  "    jk AB, BC yd CD fldgia ;=klg taldldr oKav lmd we;' tajd

B yd C ys§ iqug f,i ikaê lr flakaøh C yd wrh  2   jk iqug wp, f.da,hla u; BC ys
uOH ,CIHh yd  A yd  D fl<jr f.da,fha .efgk fia ;nd we;'  BC ys uOH ,CIHfha § th

u; l%shdlrk m%;sl%shdj 
91

100

W
nj fmkajkak' fuys W  hkq oKafâ nr fõ'  C ikaêfha §  CD

oKav u; m%;sl%shdfõ úYd,;ajh yd ÈYdj fidhd tys l%shd f¾Ldj OD yuqjk ,CIH fidhkak'

17. iudk taldldr a  È.ska yd W nßka hq;a AB, BC yd AC o`vq ;=kla tajdfha fl<jf¾ § iqp,
f,i tlg iïnkaO lsÍfuka  ABC ;%sfldaKh idod we;' rduq iels,a,  A yd C ys jQ iqug
wdOdrl folla u; isria ;,hl ksi,j ;nd we;af;a AC ;sriaj yd  B " AC g by<ska jk mßÈ

AD = 
3

a
 jk fia A B u; jQ D ,CIHhg n/;s ialkaOhla iïnkaO lr we;'  B ikaêfha

m%;slshdj fidhkak'

18. tl tflys nr W yd È. 2a jk iudk taldldr  AB yd  AC o`vq folla A ys§ ip, f,i ikaê

lr B yd C wka; iqug ;sria fïihla u; isria ;,l ;nd we;'  tla tla oKav ;sriaj  
2



 
 
 

fldaKhla iEfok fia C yd AB ys uOH ,CIHh ieye,a¨ wúk;H ;ka;=jlska iïnkaO lr

iu;=,s;;dj mj;ajd .kS' ;ka;=fõ    T wd;;sh 2T = 1 9 cot
4

W
  jk nj fmkajkak'  A  ys

m%;sl%shdfõ úYd,;ajh;a ÈYdj;a fidhkak'

19. tl tflys nr  W jk iudk taldldr o`vq myla tajdfha fl<jr§ iqug f,i ikaê lsÍfuka
iudldr mxpdi%hla f.dv k.d we;' rduqj isria ;,hl mj;sk fia CD oKav ;sria ;,hla u;
;nd we;' ieye,a¨ oKavla BC yd DE ys uOH ,CIHj,g iïnkaO lsÍfuka iudldr yevh

mj;ajd .kS'  B ys m%;sl%shdj fidhd ieye,ä  oKafâ wd;;sh 
2

cot 3cot .
5 5

W
  
  

 nj fmkajkak'
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20. iudk taldldr  AB, BC, CD ovq ;=kla tl tflys È.  2a yd nr  W fõ' ovq  B yd C ys§ iqug

f,i ikaê lr we;s w;r  AB yd CD tlu uÜgfï iqug;d ±;s folla u; .efgk fia

ksi,;djfha ;nd we;' iu;=,s; wjia:dfõ  AB yd CD isri iu. α fldaKhla idOk w;r BC

;sria fõ'   iqug;d ±;s w;r ÿr  32
2 1 sin

3
a 
 
 

 
 nj idOkh lrkak'  B ys§ m%;sl%shdj isri iu.

idOk fldaKh  β  kï  tan α . tan β = 3 nj fmkajkak'
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6.0  rduq iels,s

fuu mßÉfþofha § ieye,a¨ o`vq tajdfha fl<jrj,§ fjk;a o`vq iu. iqug f,i ikaê lsÍfuka
idod.;a o`vqj,ska ieliq rduq iels,a, i,luq'

6'1 oDV rduqj

ndysr n, u.ska rduqfõ yevh fjiia l< fkdyels kï tu rduqjg oDV rduqjla hhs lshuq'

rduqj ieye,a¨ o`vqj,ska idod we;s ksid ikaêj, m%;sl%shd o`vq Èf.a l%shd lrhs' fuu o`vq Èf.a l%shd
lrk m%;sl%shd m%;Hd n, f,i y÷kajhs'

rduqfõ AB ieye,a¨ oKav ie,l+ úg A yd
Bys§ l+re u.ska we;s lrk m%;sl%shd R

A
yd

R
B
 fõ' oKav fuu  R

A
 yd R

B
. foflka

iu;=,s;;dj ie,l+ úg  R
A
 yd R

B
 oKav

Èf.a iudk yd m%;súreoaO ÈYdj,g l%shd
lrhs'

R
A
= R

B 
= T

(i) T f;rmquls

(ii) T wd;;shls

rduq iels,s .eg¨ úi£fï § Wml,amk

 rduq iels,af,a we;s ish¨ u o`vq ieye,a¨ tajdh

 ish¨ u o`vq iqp,j ^iqugj& tajdfha fl<jrj,§ ikaêlr we;' ikaêj,§ hq.auhla fkdmj;S

 ikaêj,§ m%;sls%hd ^ndysr n, yer& ovq Èf.a l%shdlrhs' fïjd wd;;s fyda f;rmqï úh yel'

 rduqfõ ish¨ u o`vq tlu isria ;,fha fõ ^ndysr n, we;=¨& ish¨ n, tal ;, n, fõ

 ndysr n, fhÈh yelafla ikaêj,§ muKs

6'2 iu;=,s;;djfha we;s ieye,a¨ rduq iels,a,l ndysr n, ksrEmKh

WodyrK 1

ABC ;s%fldaKdldr rduqj  A yd C  wdOdrl u; ;nd B ys§ W
Ndrhla orhs' iuñ;sl;ajh wkqj  A yd C ys m%;sl%shd iudk
fõ'

WodyrK 2

ABCDE rduqj iudk ieye,a¨

o`vq y;lska idod we;s w;r A yd C ys jQ l=[a[ folla u; ;nd
we;'  B yd E ys§  W  nr 2la o D ys§  W Ndrhlao ord isà'  P yd
Q  ndysr n, isria úh hq;=h'
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fnda wxlkh

 fuu wxlkh y÷kajd ÿka .Ks;{hd fnda kñka ye¢kafõ'

 ish¨ u ndysr n, rduqfõ msg;ska ksrEmKh lrhs'

 n, w;r m%foaYh ^újD; fyda ixjD;& bx.%Sis fydaäfha l=vd wl=rej,ska fyda b,lalïj,ska
ksrEmKh lrhs'

 iEu n,hlau tu n,h u.ska f.dv kef.k m%foaY folg wh;a wl=re foflka ksrEmKh lrhs'

fnda wxlkh Ndú; lrñka .eg¨ úi£u

(i) ish¨ ndysr n, yd rduqfõ tla tla ikaêh i|yd n, nyqwi%h we`Èh hq;=h' ^fuu n, nyqwi%h
ixjD; rEmhls' nyq wi%fha YS¾I m%foaY ±lafjk kfuys wl=ßka ksrEmKh fõ'&

(ii) n, igyfkka ,nd .kakd ;%sfldaK yd nyqwi% i|yd ;%sfldaKñ;sl wkqmd; yd ùÔh iólrK
Ndú; lrñka o`vq ;=< m%;H n,j, w.h .Kkh l< yel'

(iii) mdofha ku lshùfuka m%;Hn, igyfkys B;, ,l=Kla Ndú;fhka m%;H n,fha ÈYdj ,l=Kq
l< hq;=h'

(iv) n, nyqwi%h f.dv ke.Sfï § ish¨ u ikaê i|yd ÈYdj tlu úh hq;=h' ̂ tlaflda oCIsKd j¾;
ke;akï jdud j¾;&

(v) n, nyqwi%hla we£u i|yd ikaêhl fkdokakd n, Wmßu jYfhka folla jk fia ikaêh
f;dard .; hq;=h'

6'3 úiª ksoiqka

WodyrK 1
fok ,o rEmfha ABC ;%sfldaKdldr rduq lÜgqj iqug f,i
ikaê l< ieye,a¨ AB, BC, CA, o`vq ;=k u.ska iuka ú;

fõ' fuys AB = AC yd ˆBAC=120 . AB ;sria jk fia rduqj
isria ;,hl fõ' th  A ys§ iqug kd ±;a;la u; rojd  B ys
100 N Ndrhla o  C ys W N Ndrhla ord isà fnda wxlkh
fhdod .ksñka m%;Hn, igykla w¢kak' tu.ska o`vqj,
m%;Hdn, .Kkh lrkak' tajd wd;;so f;rmqï o hkak y÷kd
.kak'   W ys w.h o fidhkak'

B ikaêfhka wdrïN lruq

ikaêh ms<sfj<  nyqwi%fha ku

B a b c a   abc

C a c d a   bcd

AB(bc) = wd;;sh  = 100 3 N

BC(ca) = f;rmqu  = 200 3 N

CA(cd) = wd;;sh  =  200 3 N

W(ad) = 200 N

fuu .eg¨fõ § ish¨ u ikaê jdudj¾; ÈYdjg f.k we;'
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WodyrK 2

ABC rduqj AB, BC yd AC iudk ieye,a¨ ovq ;=k ikaê lsÍfuka
,nd f.k we;' B yd C tlu ;sria uÜgfï jQ iqug kd ±;s 2 la u;
;nd we;'  A ys§ 100N Ndrhla orhs'  B yd C ys§ m%;sl%shd fidhkak'
fnda wxlkh fhdod .ekSfuka m%;Hn, igykla w¢kak' tu.ska
tla tla oKafâ m%;Hn, fidhd tajd wd;;s o f;rmqï o hk j.
y÷kd .kak'

iu;=,s;;dj i|yd

n, isrig úfNaokfhka

P + Q 100 

   P = Q 50     (iuñ;sfhka)

A, B yd C ikaê i|yd n, nyqwi% we¢h hq;=fõ' n, w;r m%foaY  a,b,c yd d f,i kï lr we;'

m%;H n, igyk

fuu m%;H n, igyk we£fï§ tla tla ikaêh jgd m%foaYh .ekSu jdudj¾;
ÈYdjg f.k we;' C j,ska wdrïN lr

 C ikaêh  A ikaêh  B ikaêh

ikaêh ms<sfj< nyqwi%fha ku

C b c d a   bcd

A d c a d   acd

wd;;s yd f;rmqï m%foaYj, kñka olajd we;'

T
1
 = bd = 50 tan 30° = 

50

3
 N oKav  m%;Hn,h f;rmqï wd;;s

T
3
 = dc = 50 sec 30° = 

100

3
 N AB

100

3
 N  -

T
2
 = ad = 50 sec 30° = 

100

3
 N BC

50

3
 N - 

AC
100

3
 N  -

WodyrK 3

§ we;s rEmfha iels,a, iudk ieye,a¨ o`vq mylska idod we;'
fuu rduqj  B ys§ kd ±;a;la u; r`ojd A ys§ isria n,hla fhdod
we;s w;r C ys§ 100 N Ndrhla orhs' m%;H n, igykla we| tla
tla oKafâ m%;H n,h fidhkak'

2

2

2

2
2
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iu;=,s;;dj i|yd

ndysr n, isrig  úfNaokfka

 100  P  Q   .................. 

A jgd >q¾K .ekSfuka

Am Q.2  = 100 (2 + 2 cos 60 )   ........

 and    P = 50 N , Q = 150 N

by; rEmigyfka C j,ska mgkaf.k m%foaY kï lr we;' m%;Hn, igyk
my; whqre we| we;'

ikaêh ms<sfj<             nyqwi%fha ku

C a b c a   abc

D b d c b   bcd

A d b e d   dbe

B c d e a c    acde

n, nyqwi% we£u  C ikaêfhka mgkaf.k m%foaY jdudj¾; w;g f.k we;'

oKav m%;H n,h

T
1
 = cb = 100 tan 30° =

100 3

3
 N DC

100 3

3
 N wd;;s

T
2
 = ac =  100 sec 30° = 

200 3

3
 N BC

200 3

3
 N f;rmqï

T
3
 = db = 50 cosec 60° = 

100 3

3
 N AD

100 3

3
 N wd;;s

T
4
 = cd  = db  = 

100 3

3
 N BD

100 3

3
 N f;rmqï

T
5
 = ed  = 50 tan 30° = 

50 3

3
 N AB

50 3

3
 N f;rmqï

WodyrK 3

rduq iels,a,  AB, BC, CD yd BD ieye,a¨ o`vq y;ßka fok ,o
rEmfha ±lafjk whqre f.dv k.d we;' A yd D iqp, f,i isria
ì;a;shg iïnkaO lr we;' C ikaêh 500 N Ndrhla orhs'  BC
;sriaj mj;S' fnda wxlkh Ndú; lr m%;Hn, igkla w¢kak'
tla tla oKafâ m%;H n,h fidhd tajd wd;;s o f;rmqï ±hs
fjka lr y÷kd .kak'
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 C ,CIHfha tla n,hla okakd w;r b;sß n, fol fkd±kS n, igyk we£u C ikaêfhka wrUuq'

ikaêh       ms<sfj< nyqwi%fha ku

C a b c a   abc

B a c d a   acd

oKav m%;Hn,h f;rmqï wd;;s

cb = 500 sec 60° = 1 000 N DC 1 000 N - 

ac = 500 tan 60° = 500 3 N BC 500 3 N  -

cd = ( 500 3 N ) sin 30° = 250 3 N BD 250 3 N  -

ad = 500 3 N  cos 30°   =  750 N AB 750 N  -

WodyrK 5

fok ,o rEmh ieye,a¨ o`vq yhla iqug f,i ikaê lsÍfuka
f.dvk.k ,o rduq iels,a,la olajhs' o`vq C, D yd E ys § iqug f,i
ikaê lr we;' A yd Bys§ isria ì;a;shlg iqug f,i ikaê lr
we;' D ys§ 150N Ndrhla orhs' fnda wxlkh Ndú; lrñka m%;H n,
igykla w¢kak' tla tla oKafâ m%;H n, fidhd tajd f;rmqï o
wd;;so hkak y÷kd .kak'

fuys tl n,hla okakd fkdokakd n, 2la we;s ,CIH D fõ'
tneúka  D ikaêfhka we£u wrUuq'

ikaêh ms<sfj< nyqwi%fha ku

D p q r p   pqr

E p r s p   prs

C r q t s r    rqts

500
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oKav m%;H n,h f;rmqï wd;;s

AC = tq = 75 3 + 25 3 = 100 3 N AC 100 3 N - 

CD = rq = 75 sec 30° = 50 3 N CD 50 3 N  -

DE = rp = qr = 50 3 N DE 50 3 N  -

CE = sr = 100 3 N CE 100 3 N - 

BC = st = 50 3 N BC 50 3 N - 

BE = ps = 150 3 N BE 150 3 N - 

WodyrK 6

AB, BC, CD, DA yd AC  ovq my tajdfha wka;j,§ iqug f,i ikaê lsÍfuka rEmfha ±lafjk whqre

rduq iels,a, f.dvk.d we;' ˆˆ ˆABC = ADC = DAC = 30yd    rduq iels,a, D ys §u iqugj wiõ fldg

10 3  N  Ndrhla B ys§ ord issá' A  ys§ ;sria P n,hla u.ska  AB ;sria jk fia isria ;,hl rduq
iels,a, ;nd we;'

(i) P ys w.h fidhkak'

(ii) D ys m%;sl%shdfõ úYd,;ajh yd ÈYdj fidhkak'

(iii) fnda wxlkh fhdod .ksñka rduq iels,a, i|yd m%;Hn,
igyk w¢kak' ish¨ o`vqj, m%;H n, fidhd tajd wd;;so
f;rmqï o hk j. y÷kd .kak'

(i) iu;=,s;;dj i|yd

 D jgd >q¾K .ekSfuka

Dm P. AD - 10 3 AB = 0
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kuq;a   AD = 2 AC cos 30°

= 2 AB cos 60° cos 30°

AD =
3

AB
2

   P.
3

2
AB = 10 3 AB

   P = 20 N

 D ys m%;sl%shdj R hhs o R ;sri iu. idok fldaKh  hhs o is;uq'

ndysr n, isrig úfNaokfhka

R sin 10 3 

ndysr n, ;srig úfNaokfhka

R cos P 20 N  

R =  
2

210 3 20 10 7 

10 3 3
tan

20 2
    ; 1 3

tan
2

 

moaO;sh n, ;=kla hgf;a iu;=,s; jk ksid  R m%;sl%shdj Byryd hd hq;=h'

n, igyk B ikaêfhka jdudj¾; w;g we£u wrUuq'

ikaêh ms<sfj<    nyqwi%fha ku

B a b e a   abd

C a e d a   aed

oKav m%;Hn,h úYd,;ajh

AB wd;;s 30 N

BC f;rmqï 20 3  N

AC f;rmqï 20 N

DC f;rmqï 40 N

AD wd;;s 10 3  N

WodyrK 7

AB, BC, CD yd BD o`vq y;r iqp, f,i ikaê
lsÍfuka fok ,o rEmfha fmkajk fodUlrh idod
we;' BC oKav ;sria jk w;r BD oKav isriafõ'
fodUlrh ;sria fmdf<djg A yd D ys§ wp,j iúlr
we;'  C ys§ 1 000 N Ndrhla t,a,d we;' fnda wxlkh
Ndú; lrñka o`vqj, m%;H n, fidhd tajd wd;;so
f;rmqïo hk j. olajkak'

300

>

10 3sec60
20 3

ea 


10 3 tan 60
30

eb 


20 3 sec30
40

ad 


tan 30
20

de ea


sin 60
10 3

cd de
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 C ikaêfhka jdudj¾; w;g we£u wrUuq

ikaêh ms<sfj<    nyqwi%fha ku

C 1 2 3 1   123

B 3 2 4 3   324

AB = = 1000 6  N

BC =  = 
01000 cot 30 1000 3 N

CD == 1000 cosec 30 2 000 N 

BD = = = P. cos 30 1000 3 N 

 
2

2

P 40 N

 P = R cos  = 40 N

R sin 10 3 N

R = 40 + 10 3 N

R = 10 19 N





 



 

oKav     m%;Hn,h     f;rmqï    wd;;s

AB 1000 6  N - 

BC 1000 3  N - 

CD 2 000  N  -

BD 1000 3  N  -

WodyrK 8

 AB, BC, CD, DE, EA, EB yd BD ovq y; iqug f,i tajdfha
fofl<jr§ ikaê lsÍfuka fok ,o rEmfha ±lafjk rduq
iels,a, idod we;' fuu rduqj C ys§ iqug f,i ikaê lr

we;s w;r 10 3  N Ndrhla  Ays§ orhs' ;sria  P  n,hla  E ys§
fh§fuka  ED ;sriaj yd rduqj isria ;,hl jk fia iu;=,s;j
mj;ajdf.k we;'

(i)  E ys P n,fha w.h fidhkak'

(ii)  C ys m%;sl%shdfõ úYd,;ajh yd ÈYdj fidhkak'

(iii) fnda wxlkh Ndú; lr m%;H n, igykla w¢kak'
tjdhska o~qj, m%;H n, fidhd tajd wd;;s o ke;skï
f;rmqu o nj y÷kd .kak'

(iv) n, igyk weiqßka C ys m%;H n,h .Kkh lrkak'
ndysr n, iu;=,s;;dj i|yd C jgd >q¾K .ekSfuka

      0P. cos30 10 3.2 0   n  fuys  hkq oKafâ È. fõ'

P 40N 

>

> >

1000

450
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;sria ÈYdjg n, úfNaokfka

 P = Rcos  = 40N

isrig úfNaokfhka

R sin 10 3N 

 
2

2R = 40 + 10 3

R = 10 19N

-110 3 3
tan      = tan

40 4
 

 
    

 

n, igyk

A ikaêfhka oCIsKdj¾; w;g n, igyk we£u wrUuq'

 ikaêh ms<sfj<          nyqwi%fha ku

A c a d c   cad

E c d e b c    cdeb

D b e f b   bef

  af , bf hdlruq oKav  m%;Hn,h

AB = ad = 10 3 tan 30 10 N  AB 10 N f;rmqï

AE = cd = 10 3 sec 30 20 N  BC 30 N f;rmqï

cd = de = 20 N CD 20 N f;rmqï

AE = BE = 20 N DE 20 N f;rmqï

bf = de = ef = df = 20 N EA 20 N wd;;s

CD = DE = BD = 20 N EB 20 N f;rmqï

DB 20 N wd;;s

WodyrK 9

ABCDE hk rduq ie,ls,a, ieye,a¨ o`vq y;la iqp, f,i
ikaê lsÍfuka rduq ilia lr we;' tys iudldr mxpdi%hl
yevh f.dv k.d we;af;a AC yd BD úl¾Kj, we;s ieye,a¨
o`vq fol u.sks' rduq iels,a, isria ;,hl CD oKav ;sriaj
my<skau jk fia ;nd we;af;a  C yd D ys§ isriaj Wvq w;g
úYd,;ajh P yd Q jk n, folla fh§fuks' 2 N, 4 N, 2 N Ndr
ms<sfj<ska  B, A yd E j,§ t,a,d we;' fnda wxlkh Ndú;
lrñka fuu rduq lÜgqj i|yd m%;H n, igykla w¢kak'
tkhska o`vq y; i|yd m%;Hdn, ks¾Kh lrkak' tajd wd;;so

f;rmqï o hk j. olajkak' Tfí ms<s;=r cos
10

n
 moj,ska fokak'

>

 
2

2 2ab 10 3 40

ab = 10 19

 

C ys§ m%;sl%shdj a b u.ska fokq ,efí
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fuys  n mq¾K ixLHdjls'

moaO;sfha iu;=,s;;dj i|yd

n, isriaj úfNaokfhka



P + Q = 8 N

P =

P = Q = 4 N

Q iuñ;sfhka

Ayryd hk isria f¾Ldjg jgd moaO;sh iuñ;sl fõ'

B ikaêfhka we£u wdrïN lr oCIsKdj¾; w;g .uka lruq'

m<uqj isria f¾Ldj we| isria n, ,l=Kq lruq' oCIsKdj¾; w;g

ba, ae, ed, dc, cd f,i .ksuq'

10


  = 180

     ikaêh ms<sfj<    nyqwi%fha ku

B bahb   bah

E ed f e   edf

A hae fgh      haefg

C bhgcb    bhgc

 abh ;%sfldaKh i|yd ihska kS;sfhka

2

sin sin 4 sin 3

ah bh

  
 

sin 2cos 4
2

sin 4 cos
ah

 

 
   ,

sin 3 2cos 2
2

sin 4 cos
bh

 

 
 

b

h

k

f

d

e

g

a

c

3



4

3



2

2



u
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abh yd def ;%sfldaK wx. iu fõ'

2cos4

cos
ef ha




  

2cos 2

cos
df hb




  

eg = x f,i .ksuq'
túg tan 4uc x 
bhu  ka

4 tan 4

sin 2 sin

4 tan 4 2cos 2

sin 2 cos .sin

x hb

x
x



 
 

  





 

2cos 2 2sin 2cos 2

cos 4 cos cos cos 2

x
gh gu uh

  

   


    

fuys fg = gh

 
 

2cos 2 .2sin cos
4 tan 4

cos sin

4 tan 4 4cos 2

tan 4 4 1 cos 2

4 1 cos 2

tan 4

x

x

x

x

x cg

  


 
 

 





 

 

 






oKav                 m%;H n,h                f;rmqï               wd;;s

AB ha - 

BC hb  -

AE ef - 

ED df  -

AC gh  -

AD fg  -

DC cg - 
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WodyrK 10

fok ,o rduqj ieye,a¨ AB, AD, BC, BD yd CD o`vq mfyka
iukaú; jk w;r tajdfha wka;j,§ iqug f,i ikaê lr
we;' ms<sfj<ska B yd  A ys§  120 N yd  60 N nr orhs' PN yd
QN isria n, folla C yd  D ys§ fh§fuka AB yd CD ;sria
j mj;ajd .kS' fnda wxlkh Ndú; lrñka m%;H n, igykla
w¢kak' wd;;s yd f;rmqï fjka lr olajñka o~q mfya m%;H
n, fidhkak'

iu;=,s;;dj i|yd

n, isrig úfNaokfhka

P Q 120 60 0    

   P Q = 180N

D jgd >q¾K .ekSfuka

 P. 2 60. cos60 120. cos60  = 0     

2P = 30 + 180 

P = 105N

Q= 180 105 = 75N 

n, igyk

 C ikaêfhka jdudj¾; w;g we£u wrUuq

C  B  A

Step I : Cm Step II : Bm Step III : Am

AB = fa = 60 tan 30° = 20 3 N

BC = ed = 105 sec 30° = 70 3 N

CD = ec = 105 tan 30° = 35 3 N

AD = bf = 60 sec 30° = 40 3 N

BD = fe = 15 sec 30° = 10 3 N oKav  m%;H n,h

AB 20 3 N wd;;s

BC 70 3 N wd;;s

CD 35 3 N f;rmqï

AD 40 3 N wd;;s

BD 10 3 N wd;;s



31

6'4 wNHdih

1.

jy,la rEmfha ±lafjk rduq iels,af,ka bÈßm;a fõ' tys nr rEmfha ±lafjk whqre fn§ f.dia
we;ehs ie,lsh yel'

i. A yd B ys m%;sl%shd fidhkak'

ii. fnda wxlkh Ndú;fhka m%;H n, igykla weo tla tla oKafâ m%;H n, fidhd wd;;s
yd f;rmqï hk j. olajkak'

2.

rEmfha ±lafjk rduq iels,a, ieye,ä  o`vq y;lska idod we;' rduqj  A ys§ wp, ,CIHhlg wiú
lr we;' B ys § fhdok ;sria  P n,hla u.ska rduqj  BD ;sria jk fia ;nd we;'
fnda wxlkh Ndú; fhdod m%;H n, igykla we`o tla oKafâ m%;Hn,h fidhd tajd wd;;s o

f;rmqï f,i y÷kd .ksñka fidhkak'

3.

ieye,a¨ ovq kjhla iqug f,i ikaê lsÍfuka fuu rduq iels,a, idod we;' th  Ays§ wp,
,CIHhlg iqug f,i wiú lr we;'  B ys§ l%shd lrk ;sria  P n,hla u.ska rduqj iu;=,s;j
;nd we;'  C yd D ys§   20 N ne.ska Ndr fhdod we;'

i. P yd A ys m%;sl%shd fidhkak'

ii. fnda wxlkh Ndú;fhka m%;H n, igykla w¢kak' tla tla oKafâ m%;H n,h fidhd
tajd wd;;s o iïmsvk o hkak fjka lr olajkak'

P
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4. rduqj ieye,a¨ AB, BC, CD,  DB o~q y;rlska

iuka ú; jk w;r B, C yd D ys§ iqp,j ikaê
lsÍfuka idod we;'  A yd D ys§ isria ì;a;shlg
iúlr we;' Cys§  WN Ndrhla ord isà' fnda wxlkh
Ndú; lr m%;H n, igykla w¢kak' tla tla
oKafâ m%;H n, fidhd tajd wd;;s o f;rmqï o
hk j. olajkak'

5. ABCDE rduq iels,a,  AB, BC, CD, DE, AE, BE yd
CE ov q i qp, f,i ikaêlr we;af;a

πˆ ˆˆ ˆ ˆ ˆEBC=ECB=ABE=DCE=AEB=DEC=
6

jkfiah'

rduqj  B yd C ys wdOdrlhla u; ;nd we;' BC ;sria
jk fia 60 N, 40 N nr A yd  D ys§ ms<sfj<ska fhdod
we;' fnda wxlkh Ndú; lr m%;H n, igykla
w¢kak' tla tla oKafâ m%;H n, fidhd wd;;s
f;rmqï hk j.o olajkak'

6. rEmfha ±lafjk rduq iels,a, ieye,ä  o~q rEmfha
mßÈ iïnkaO lsÍfuka f.dvk`.d we;' ish¨ u
;%sfldaK iuoaúmdo RcqfldaKS tajd fõ' moaO;sh

A yd B ys§ jQ wdOdrl u; ACB ;sria jk fia ;nd
we;' rduqj ms<sfj<ska C, D yd Eys§ 40 N, 400 N,

240 N Ndr ord isà' fnda wxlkh Ndú; lr m%;H
n, igykla we| o~qj, m%;H n, fidhd tajd
wd;;s o f;rmqï o hk j. olajkak'

7.  AD, BD, BC yd CDieye,ä  o`vq y;ßka iukaú; rEmfha ±lafjk
rduq iels,af,a o`vq iqug f,i ikaê lr we;' th  A yd  Bys§
isria ì;a;shlg wiú lr  C ys§  2WNdrhla orhs' m%;H n,
igykla weiqßka A yd Bys m%;sl%shd fidhkak' tkhska o`vqj,
m%;H n, fidhd wd;;s f;rmqï fjka lr olajkak'

8. rEmfha ±lafjk rduq iels,a, ieye,ä  o`vq kjhla
A, B, C, D, E yd Fys§ iqp, f,i ikaê lsÍfuka
idod we;'  6W yd 9W nr B yd  C ysÈ ord isáhs' A
yd D ys§  R yd S isria n, folla u.ska th ord isá
m%;H n, igykla weo o`vqj, m%;H n, fidhd
tajd wd;;s o f;rmqï o hkak i|yka lrkak'

6



6



6



6

6
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9. rEmfha fmkajk rduq iels,a, ieye,ä  o`vq mylska

iukaú; jk w;r tajd iqug f,i ikaê lr we;'
B ys§  900NNdrhla ord isá'  AD isria jk fia
rduq iels,a, iu;=,s;;dj ;nd we;af;a A yd D ys§
P yd (P, Q) n, u.sks' (P ;sria yd Q isria fõ').  P
yd Q n,j, úYd,;aj fidhkak' fnda wxlkh
fhdod .ksñka m%;H n, igykla we| tla tla
oKafâ m%;H n, fidhd tajd wd;;s o f;rmqï o
hkak fjka lr olajkak'

10. fuu rEmfha ieye,a¨ o`vq myla iqp, ikaê lr rduq
iels,a, f.dvk.d we;'  A ikaêh wp, ,CIHlg
iqp, f,i wiõ lsÍfuka rduq iels,a, isria ;,hl
iu;=,s;j ;nd we;'  AB isria fõ  BC ;sria fõ'

ˆ 90ADB  yd ˆˆ 30DBC DCB   . 100 N Ndrhla C ys§
t,a,d we;s w;r  P n,hla  B ys§ ;sria  CB ÈYdjg
l%shdlrhs'

P fidhd A wiõfõ m%;sl%shdfõ ;sria yd isria ixrpl
,nd .kak' fnda wxlkh fhdod .ksñka rduq iels,a,
i|yd m%;H n, igykla w¢kak' tkhska n, mfya
m%;Hn, ks¾Kh lr wd;;s f;rmqï fjka lr
olajkak'

11. fok ,o rduq iels,a, iqp, f,i ikaê l< ieye,ä
o`vq wglska iukaú; jk w;r tajd  A, B, C, D yd
Eys§ ikaê lr we;'  A yd  B ikaê tl tlla isria
P wdOdrl folla u; ;nd we;' rduqj C yd
D,CIHj,§ iudk 100 kg Ndr folla ord isà'  AB
;sria jk w;r  AE=BE=AD=BC fõ' Pys w.h
fidhkak' CD ys x kg m%;H n,hla we;ehs
Wml,amkh lrñka rduq iels,a, i|yd m%;H n,
igykla w¢kak' AB ys wd;;sh y kg kï n, igyfka
cHdñ;sh Ndú;fhka 100 ( 3 1)y x   nj Tmamq
lrkak' x yd  y ys imsß w.hka tlúg .Kkh l<
fkdyelafla wehs ±hs meyeÈ,s lrkak' x = y kï
iEu oKavlu m%;H n,h fidhkak'

12. rEmfha ±lafjk rduq iels,a, ieye,a¨ o`vq
y;lska f.dvk.d we;'  A, B, C, D, E wka;
iqp,j ikaêlr we;' fuu rduqj  W yd 2W
Ndrh C yd  D ikaêj,§ ms<sfj<ska orhs' B yd
E ;sria jk fia B yd E wdOdrl u; ;nd we;'
fnda wxlkh fhdod .ksñka m%;H n, igykla
weo iEu oKavlu m%;H n, fidhkak' wd;;s
yd f;rmqï fjkalr olajkak'
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13. ieye,ä  o`vq y;la iqp, f,i ikaê lsÍfuka rduq iels,a,

idod we;' th A yd C ys§ wdOdrl folla u; ;nd we;s
w;r 4W yd  W Ndr D yd  E ys§ ms<sfj<ska ord isà' A yd
Cys m%;sl%shd fidhkak' iEu oKavlu m%;Hn, fiùug
m%;Hn, igykla Ndú; lrkak' tajd wd;;so f;rmqïo
hk j. olajkak'

14. ieye,a¨ o`vq myla iqp, f,i ikaê lr frdïnihl yevhg fok
,o rduq iels,a, ilia lr we;' OB, OD, iudk ;ka;= folla
u.ska rduqj O j,ska t,a,d we;' OA isria oKav iqp, f,i A ys§

iïnkaO lr we;' AC úl¾Kh isria fõ' ˆˆABC = BOD = 60 .  C
,CIH W Ndrhla ork úg § tla tla oKafâ m%;Hn,h fidhkak'
m%;Hn, igyk Ndú;fhka ;ka;=j, wd;;s fidhkak' wd;;sj,g
,laj we;s o`vq kï lrkak'

15. ieye,a¨ o`vq iqp, f,i ikaê lsÍfuka
rEmfha ±lafjk rduq iels,a, f.dvk.d
we;' DA isria fõ' C yd  E ys§ jq wdOdrl
u; rduqj iu;=,s;;djfha mj;S' 3W, 2W
yd 2W Ndr A, B yd Fikaêj,ska ord isà  C
yd Eys m%;sl%shd fidhkak' fnda wxlkh Ndú;
lrñka m%;H n, igkla weo tla tla oKafâ
m%;Hn,h fidhkak' wd;;s yd f;rmqï
y÷kajkak'

16. fok ,o rEmfha ±lafjk rduq iels,a, ieye,a¨ o`vqj,ska
iE§ we;s w;r B, F, D ys Ndr rEmfha ±lafõ'  AC yd CE ovq
tl tlla 10 m jk w;r tajd ;sria fõ' CF = 8 m. tfiau
AB = BC = CD = DE ovq È.ska iudkfõ' BF = FD rduqj
A yd Eys iqug kd ±;s folla u; ;nd we;'  A yd  E ys
m%;sl%shd tajd isria fõ hhs Wml,amkh lrñka fidhkak'
m%;H n, igykla weo o`vqj, m%;Hn, fidhd tajd wd;;so
f;rmqï o hk j. olajkak'

17. fok ,o rduq iels,a, iudk ieye,a¨ o`vq kuhlska f.dv
k.d we;' rEmfha ±lafjk wdldrhg Ndr ord isà' rduqj B
yd C wdOdrl u; moaO;sh isria ;,hl ksi,j ;sfí' B yd
Cys m%;sl%shd fidhkak' fnda wxlkh fhdod .ksñka m%;H
n, igykla wÈkak' tkhska tla tla oKafâ m%;Hn,h
fidhd tajd wd;;s o f;rmqïo hk j. olajkak'
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18. ABCDE md,ï rduq iels,a, iudk ieye,a¨ o`vq

y;la weiqßka rEmfha mßÈ idod we;' A yd C ikaê
wdOdrl u;fõ' tajd tlu ;sriaj uÜgfï msysghs'
B ys§ WNdrhla orñka rduqj isria ;,hl fõ' fnda
wxlkh Ndú; lrñka m%;H n, igykla wÈkak'
tkhska tla tla oKafâ m%;H n,h fidhd wd;;s
yd f;rmqï fjka lr olajkak'

19.  AB, BC, CA, CD yd DA ieye,a¨ o`vq
tajdfha fl<jr§ iqp, f,i ikaê lr
rduq iels,a, idod we;' th  AB ;sria jk
fia;a AC isria jkfia;a isria ;,hl ;nd

we;'  AB = a, 
2ˆ ˆBCD = BAD = 
3


 yd

ˆABC = 
3


fõ'  W  Ndrhlaa D ys§ ord isá' A

yd B ys ms<sfj<ska P yd Q isria n, folla
u.ska rduqfõ iu;=,s;;dj mj;ajd .kS

(i)   P yd Q j, w.fhka W moj,ska
     fidhkak'

(ii) fuu rduq iels,a, i|yd m%;Hn,
igykla fnda wxlkh weiqrka w`Èkak'
tkhska o`vq mfya m%;Hn, fidhd wd;;s
yd f;rmqï y÷kajd fokak'

20.

by; rduq iels,a, AB, BC, AD, BD, BE, CE yd DE ieye,a¨ o`vq yf;ka idod we;'

AD = BD = BE = CE =  fõ' rduqj E ys§ wiõ lr Ays§ P  n,hla yd ms<sfj<ska C yd Dys§  100
kg  yd 10 kg Ndr fhdod rduqj iu;=,s;j ;nd we;'

(i) Eys m%;sl%shdfõ isria yd ;sria ixrpl fidhkak'

(ii)  P ys w.h fidhkak'

(iii) fnda wxlkh fhdod .ksñka m%;H n, igykla wÈkak' tkhska tla tla oKafâ m%;H n,
fidhd wd;;s yd f;rmqï fjkalr olajkak'
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7'0  >¾IKh

7'1 ye¢kaùu

jia;= folla tlsfklg .eà mj;sk úg tu .eà we;s ,CIHfha § mDIaGh Tiafia jia;= fol
,siaidhdu j<lajk f,i l%shdlrkq ,nk n,h >¾IK n,h f,i ye¢kafõ' tu jia;= fol u;
l%shdlrk >¾IK n,h úYd,;ajfhka iudk jk w;r ÈYdfjka m%;súreoaO fjhs'

jia;=jla u; ;sria P n,hla fhÿ úg tu wjia:dfõ§ tu jia;=j p,s; fkdjkafka kï thska
ye`.fjkafka tu wjia:dfõ§ tu n,h uev,Sug ;rï úYd,;ajfhka iudk ÈYdfjka m%;súreoaO jQ
n,hla l%shd;aul ùuhs' tu m%;súreoaO n,h >¾IK n,h f,i ye¢kafjk w;r tu n,h Fu.ska ±la
jQ úg F = P fõ'

jia;=j u; fhdok ndysr n,h l%uhka j¾Okh lrk úg hï wjia:djl§ jia;=j p,s; úug mgka
.kS' fuhska ye`.fjkafka >¾IK n,hg hï lsis iSudldÍ n,hlg jvd jeäúh fkdyels njhs' tu
wjia:dfõ§ jia;=j u; l%shdlrk >¾IK n,h iSudldß >¾IK n,h f,i ye¢kafõ'

iSudldß iu;=,s; wjia:dfõ§"

>¾IK ix.=Klh  =   =  
iSudldÍ > ¾IK n,h

wNs,ïN m%;l%shdj , fuys    iSudldÍ >¾IK ix.=Klh f,i

ye¢kafõ' iSudldÍ wjia:dfõ ke;s úg 
F

  <  
R



iSudldÍ iu;=,s; wjia:dfõ§   
LF

  =  
R

 .  (fuys LF - iSudldÍ >¾IK n,h)

7'2 >¾IK kshu

1' jia;= folla .eà we;s úg tu jia;= u; l%shdlrk >¾IK n,fha .eà we;s ,CIHfha§ tu jia;=
,siaidhdug ;e;a lrk ÈYdjg m%;súreoaO ÈYdjg l%shdlrhs'

2' hï lsis jia;= folla tlsfkl iam¾Yj iu;=,s;;djfha we;s úg tu jia;=u; l%shdlrk >¾IK
n,fha úYd,;ajh tu jia;= ,siaidhdu je<elaùug m%udKj;a fõ'

3' iSudldÍ >¾IK n,h wNs,ïN m%;sl%shdjg olajk wkqmd;h >¾IK ix.=Klh f,i ye¢kafõ'
fuh jia;=ka idod we;s øjHfha iajNdjh u; rod mj;S'

4' jia;=j u; l%shdlrk wNs,ïN m%;sl%shdj fkdfjkia jkafka kï iSudldß >¾IK n,h mDIaGfha
j¾.M,h yd yevh u; r`od fkdmj;S'

5' jia;=j p,s; jk úg jia;=j u; l%shdlrk >¾IK n,fha ÈYdj jia;=j p,s; jk ÈYdjg
m%;súreoaO fõ' p,s; jk wjia:dfõ§ jia;= u; l%shdlrk >¾IK n,h iSudldß >¾IK n,h
jvd iaj,am m%udKhlska wvqh'

6' p,s; jk jia;=j u; l%shdlrk >¾IK n,h jia;=fõ m%fõ.h u; r`od fkdmj;S'

ss
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>¾IK fldaKh

jia;= folla tlsfkl iam¾Yj iSudldÍ iu;=,s;;dfõ mj;sk úg iam¾Y ,CIHfha § we;s jk
iïm%hqla; m%;sl%shdj ̂ tkï wNs,ïN m%;sl%shdfõ yd >¾IK n,fha iïm%hqla;h& yd wNs,ïN m%;sl%shdja

w;r fldaKh   >¾IK fldaKh f,i ye¢kafõ'

L

L

F
tanλ

R

F
  =  μ

R

tanλ  =  μ  

  =  

>¾IK fla;=j

jia;=jla r¨ mDIaGhla yd iam¾Yj mj;akd iSudldÍ
iu;=,s;;dfõ úg iam¾ ,CIHfha§ fmdÿ wNs,ïNh fla;=

fõ' wlaIHh jk wv isria fldaKh  jk

Rcq jD;a; fla;=j i,luq' fuu fla;=j >¾IK fla;=j f,i
w¾: olajkq ,efí' jia;=j l=uk ÈYdjlg p,kh ùug hka;
oerejo iïm%hqla; m%;sl%shdj fla;=fõ mDIaGh u; fyda ;=<
fyda msysáh hq;=hs'

• r`M ;sria ;,hla u; we;s wxY=jla u; ndysr n,hla l%shdlrk úg wxY=fõ iu;=,s;;djh

F
  =  tan θ

R

F
    

R

 tan θ   

tan θ    tan λ

θ    λ













• r`M wdk; ;,hla u; we;s wxY=jl iu;=,s;;djh

;,hg iudka;rj n, úfNaokfhka

  F  -   sin   = 0   ;  F  =   sinW W 

;,hg ,ïNlj n, úfNaokfhka

  R  -   cos   = 0  ;  R  =   cos  W W 
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iu;=,s;;dj i|yd F
    μ

R

W sin α
    tan λ

W cos α

tan α    tan λ

α    λ









WodyrKh 1

9 N la n/;s jia;=jla r¨ wdk; ;,hla u; ;nd ;srig  30° l fldaKhlska wdk; ;ka;=jla u.ska
w¢kq ,efí' ;ka;=fõ wdk;sh 6 N jk úg th p,kh ùug mgka .kS kï jia;=j yd ;,h w;r
>¾IK ix.=Klh fidhkak'

;srig úfNaokfhka

  6 cos30 - F  =  0   ;   F  =  3 3   N

isrig úfNaokfhka

  R + 6 sin 30  - 9  =  0

                        R =  6N

 

iSudldÍ iu;=,s;;djh i|yd

      

F
 μ  = 

R

3 3 3
= = 

6 2

WodyrKh 2

;srig 45° lska wdk; ;,hla u; jia;=jla ;nd we;' ;,h iy jia;=j w;r >¾IK 
1

3
ls' jia;=j

;,h my<g ,siaid hdu je<elaùug  6 N ;sria n,hla wjYH fõ'

(a) jia;=fõ nr fidhkak'

(b) ;sria n,fha úYd,;ajh l%ul%ufhka jeä lrk úg jia;=j ;,h by<g p,kh úug wdrïN
lrhs kï tu wjia:dfõ§ tu n,fha w.h fidhkak'

(a)
1

μ=
3

;,hg iudka;rj n, úfNaokfhka

 - 6
  F + 6 cos 45  -  sin 45   = 0   ;  F = 

2

W
W 

;,hg ,ïNlj n, úfNaokfhka

 + 6
 R - 6 sin 45  -  cos 45   = 0    ;  R = 

2

W
W 

N

N
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iSudldÍ iu;=,s;;djh i|yd

 - 6

F 12   =  μ ;      =  
 + 6R 3

2

 - 6 1
 = ;             = 12 N

 + 6 3

W

W

W
W

W

(b)

;,hg iudka;rj n, úfNaokfhka

P - 12
  F - P cos 45  + 12 sin 45  = 0 ; F = 

2
 

;,hg ,ïNlj n, úfNaokfhka

P + 12
  R - P sin 45  - 12 cos 45  = 0 ; R = 

2
 

iSudldÍ iu;=,s; wjia:dfõ§

F
 = μ

R

P - 12

12  = 
P + 12 3

2

P - 12 1
=  ; P = 24 N

P +12 3

r¨ ;,hla u; wxY=jla p,kh lsÍug

wxY=fõ nr W f,i o >¾Ik fldaKh  f,i o .ksuq'

wxY=j u; l%shdlrk n,

(a) nr W

(b) >¾IK n,h F

(c) wNs,ïN m%;sl%shdj R

(d) ;sri iu.    fldaKhlska l%shdlrk
wjYH P n,h

wxY=fõ iu;=,s;;djh i|yd

;srig n, úfNaokfhka

      P cos θ - F = 0 ; F = P cos θ

isrig n, úfNaokfhka

         R + P sin θ -  = 0 ; R =  - P sin θW W

R
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iSudldÍ iu;=,;;djh i|yd

F
 = μ = tan λ

R

P cos θ sin λ
  = 

 - P sin θ cos λ

 P (cos θ cos λ + sin θ sin λ) =  sin λ

                        P cos (θ-λ) =  sin λ

 sin λ
                                     P  =

cos (θ-λ)

P  cos (θ - λ) = 1.  

W

W

W

W

wju ùug    θ = λ

θ = λ  P =  sin λWwju

túg

yd

• ;,fha wdk;sh >¾IK fldaKhg jvd wvqúg" ;,h my<g wxY=j p,kh lsÍug wjYH wvqu

n,h

;,fha ;srig wdk;sh  f,i .ksuq' , ksid wxY=j iu;=,s;;djfha mj;S'

wdk; ;,h iu. fldaKhla wdk;j P n,hla fhdouq'

wxY=fõ iu;=,s;;djh i|yd

;,hg iudka;rj n, úfNaokfhka

 P cos θ +  sin α - F = 0W

;,hg ,ïNlj n, úfNaokfhka

R - cos α + P sin θ = 0  W

iSudldÍ iu;=,s;;djfha §

F
 = μ = tan λ

R

P cos θ +  sin α sin λ
=

W cos α - P sin θ cos λ

P(cos θ cos λ + sin θ sin λ) = (sin λ cos α - cos λ sin α)

                   P cos (θ-λ) = sin (λ- α)

sin (λ -α)
                                 P =

cos (θ - λ)

P 

W

W

W

W

wju ùu  cos (θ - λ) = 1 ;

 θ = λ P    =  sin (λ -α)W

g

tkï yd  y s wju w.h
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• ;,fha wd;;sh >¾IK fldaKhg jvd wvqùg ;,h by<g wxY=j p,kh lsÍug wjYH wvqu n,h

;,fha wdk;sh . f,i .ksuq' ksidu wY=j iu;=,s;;djfha mj;S'

;,h iu.  fldaKhlska wdk;j wxY=j u; fhdok n,h  P hhs .ksuq'

iu;=,s;;djh i|yd

;,hg iudka;rj n, úfNaokfhka

P cos θ - F -  sin α = 0W

;,hg ,ïNlj n, úfNaokfhka

R + P sin θ -  cos α = 0W

iSudldÍ iu;=,s;;djfha§

• ;,fha wdk;sh >¾IK fldaKhg jvd jeäjk úg wxY=j ;,h Èf.a by<g p,kh lsÍug wjYH

wju n,h

 neúka wxY=j ;,h Èf.a my<g rEghs

iu;=,s;;djh i|yd

;,h Èf.a úfNaokfhka

P cos θ - F -  sin α = 0W

;,hg ,ïNlj úfNaokfhka

R + P sin θ -  cos α = 0W

iSudldÍ iu;=,s;;djfha§

F
 = μ = tan λ

R

P cos θ -  sin α sin λ
=

 cos α - P sin θ cos λ

P (cos θ cos λ + sin θ sin λ) =  (sin α cos λ + cos α sin λ)

                     P cos (θ - λ) =  sin (α + λ)

 sin (α + λ)
                                   P = 

cos (θ - λ)

W

W

W

W

W

P  cos (θ - λ) = 1 ;

i.e.  θ = λ P  =  sin (α + λ)W

wju ùug

y s wju w.h

F
 = μ = tan λ

R

P cos θ -  sin α sin λ
=

 cos α - P sin θ cos λ

P (cos θ cos λ + sin θ sin λ) =  (sin α cos λ + cos α sin λ)

                     P cos (θ - λ) =  sin (α+λ)

 sin (α + λ)
                                   P = 

cos (θ - λ)

W

W

W

W

W

P  cos (θ - λ) = 1 ;

  θ = λ P  =  sin (α + λ)W

wju ùug

tkï yd y s wju w.h
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• ;,fha wdk;sh >¾IK fldaKhg jvd jeäjk úg wxY= r|jd .ekSug wjYH wju n,h

;,fha ;srig wdk;sh   f,i .ksuq'   neúka wxY=j ;,h Èf.a my<g rEghs' wju wdOdrh
fiúh hq;=h' wxY=j ;,h Èf.a my<g p,kh fõ' tu ksid >¾IK n,h ;,fha by<g l%shdlrhs'

wxY=fõ iu;=,s;;djh i|yd

;,h Èf.a úfNaokfhka

F + P cos θ -  sin α = 0W

,ïNlj ;,hg ,ïNlj úfNaokfhka

R + P sin θ -  cos α = 0W

iSudldÍ iu;=,s;;djfha§

r`M ;,hla u; oDV jia;=jl iu;=,s;;djh

WodyrKh 3

È. 2a jk nr W jk taldldr oKavla tl fl<jrla iqug ì;a;shlg fya;a;= lr wfkla fl<jr
>¾IK ix.=Klh  jk r`M ;sria fmdf<dj u; o jk fia ;nd we;' oKav ,siaik fudfydf;a

we;akï ;srig oKafâ wdk;sh 1 1

2
cottan   

 
 

  nj fmkajd ì;a;h u`.ska oKav u; yd fmd<j u`.ska

oKav u; we;s lrk m%;sl%shd fidhkak' fuys   hkq >¾IK fldaIhhs.

l%uh  I

oKav ;srig wdk;sh   f,i .ksuq'

AB oKafâ iu;=,s;;djh i|yd

;srig n, úfNaokfhka

F - S = 0 ; F = S       -------  

isrig n, úfNaokfhka

R - W = 0 ; R = W    --------  

F
= = tan

R

 sin - P cos sin
=

P cos -  sin cos

W (sin cos - cos sin ) = P (cos cos  - sin sin )

                   P cos ( + ) =  sin ( - )

 sin ( - )
                                  P =

cos ( + )

P 

W

W

W

W

 

  

  

       

   

 

 

wju ùu  cos ( + ) = 1 ;

  = -    P  =  sin ( - )

        = -   

P sin ( - )

W

W

 

   

 

 

g

tkï yd  y s wju w.h

hkafkka woyia jkafka 

y s wju w.h fõ'
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 B jgd >q¾K .ekSfuka

Bm  = 0, S.2 in θ - cos θ = 0

S = cot θ   --------- 
2

   , F = S = cot θ
2

a s Wa

W

W
yd



 

iSudldÍ iu;=,s;;djfha§

l%uh II

A ys m%;sl%shdj S iy oKafâ nr W " Oys§ yuqfõ'

AB oKafâ iu;=,s;;djh i|yd F yd  R ys iïm%hqla; m%;sl%shdj R  Oyryd hhs'

oKav iSudldÍ iu;=,s;;djfha mj;sk neúka R iy R´ w;r fldaKh fõ'( >¾IK fldaKh)

AOB ;%sfldaKhg cot m%fïh fh§fuka

1

F
 = μ

R

 cot θ 1
×  = tan λ

2

           cot θ 2 tan λ

1
           tan θ cot λ

2

1
                 θ tan cot

2

                 S = .2 tan λ
2

                   S = tan λ

F = tan λ

W

W

W

W

W







 
   

   

-1

 cot 90 -    cot  -   cot 90

                ( ) tan    cot

                        2 tan   cot

1
                         tan  cot

2

1
  tan cot

2

   S  F cot      ( )
2

  tan

BG GA BG GA

a a a

W

W

 

 

 

 

 





   

 





 
  

 

 



ys

 

 

2 2

2 2

2 2

   

  tan

 1 tan

  sec

F R

W W

W

W







 

 

 



ì;a;sfha we;s jk m%;sl%shdj

fmdf<dfjka we;s jk

iïm%hqla; m%;sl%shdjfmdf

ì;a;sh u`.ska oKavu;
we;s lrk m%;sl%shdj

fmdf<dj u`.ska oKavu;
we;s lrk m%;sl%shdj

tanS W 

 

2 2

2 2

2

 tan 

tan 1

sec

F R

W W

W

W
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7'3 úiª ksoiqka
WodyrKh 4
taldldr oKavla r`M ;sria ;,hl yd r`M isria ì;a;shl .eàfuka iSudldß iu;=,s;;djfha we;'

oKav yd isria ì;a;sh w;r o oKav yd ;ria ;,h w;r o >¾IK ix.=Kl ms<sfj<ska 1 yd 2  fõ'

oKav yryd hk isria ;,h ì;a;shg ,ïNl kï oKav ;sri iu. idok fldaKh  
1 1 2

2

1
tan

2

 


  
 
 

nj

fmkajkak'

(i) F
1
 yd R

1
f.a iïm%hqla; n,h  S

1 
 fõ'

(ii) F
2
 yd R

2
 f.a iïm%hqla; n,h S

2 
fõ'

(iii) oKafâ nr W fõ'

oKafâ iu;=,s;;djh i|yd  S
1,
 S

2 
iy  W n, O ,CIHfha tlsfkl yuqfõ'

1 1tan  yd  2 2tan   f,i .ksuq

1   hkq  S
1
 yd  R

1 
w;r fldaKho

2 hkq S
2
 yd  R

2
 w;r fldaKho fõ

AOB ;%sfldaKhg fldÜ m%fïfhka

WodyrK 5

È. 2a nr  W jk taldldr  AB oKavla iu;=,s;;djfha ;nd we;af;a oKav A fl<jr r`M isria
ì;a;hl .efgñkao oKafâ wfkla  B fl<jr wm%;Hia: È. 2a jk ;;a;=jl tla fl<jrlg .eg
.id tu ;ka;=fõ wfkla fl<jr  Ag isria f,i by<ska msysá C ,CIHhg iïnkaO lsÍfuks' oKav

yryd hk isria ;,h ì;a;shg ,ïNl fõ' oKav Wvq isri iu. idok fldaKh   kï ;ka;=fõ

wd;;sh o  1cot
3


   
  

 
njo fmkajkak' fuys    hkq ì;a;sh yd oKav w;r >¾IK ix.=Klh fõ'

 B ys§ ;ka;=fõ wd;;sh o T o oKav nr Wo Oys§ tlsfkl yuqfõ'

oKafâ iu;=,s;djh i|yd A ys l%shdlrk R yd F ys iïm%hqla; n,h R1 O yryd .uka l< hq;=h

  2 1

1

2

1 2

2

1 2

2

1 2

2

-1 1 2

2

AG + GB cot (90  - α) = AG cot λ  - GB cot (90  - λ )

1
(1+1) tan α =  -  tan λ

tan λ

1 - tan λ tan λ
2 tan α = 

tan λ

1 - tan λ tan λ
tan α = 

2 tan λ

1 - μ μ
tan α = 

2μ

1 - μ μ
α = tan

2μ

 

 
 
 

 
 
 

S
1

R
2

S
2

F
2

R
1

W

F
1
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ˆ ˆ ˆCAB = θ,  since BA = BC,  BAC  = BCA = 

ˆ                                        ABC = 180 - 2





ABoKafâ iu;=,s;djhg

A       = 0m

T. AB sin (180  - 2θ) - .AG sin θ = 0

T.2 sin 2θ  = . sin θ

               T = 
4 cos θ

sec θ
                  = 

4

W

a W a

W

W



 AB oKafâ iu;=,s;;djh i|yd

n, ;sriaj úfNaokh lsÍfuka

R - T cos (90  - θ) = 0

 tan θ
R = T sin θ = 

4

W

 

n, isriaj úfNaokh lsÍfuka

  T cos θ + F -  = 0

F =  - T cos θ

3
=  -  = 

4 4

W

W

W W
W



oKafâ iu;=,s;;djh i|yd

WodyrKh 6

bksu.l tla fl<jrla r`M ;sria ;,hla u; .efgñka o bksu. u; msysá ,CIHla r`M wlaI ;sria
jk fia fmdf<djg wp,j iúlr we;s wrh r  jk r`M is,skavrdldr mhsmhl .efgñka o iu;=,s;j
we;af;a bksuf.a wfkla fl<jr is,skavrfhka bj;g mj;sk mßÈh' bksuf.a my< wäfha isg tys
.=re;aj flakaøh olajd ÿr b fõ' bksu. yryd hk isria ;,h is,skavrfha wCIhg ,ïNl fõ'   hkq
bksu. .eá we;s ,CIHj, >¾IK fldaKo 2(b < cot jk fia) hkq bksu. ;sri iu. idok
fldaKho bksuf.a my< wäfha isg x ÿrlska bksuf.a nrg iudk Ndrhla t,a,d we;akï o bksu.
.eà we;s ish¨ u ,CIH iSudldÍ iu;=,s;;djfha we;akï (b + x) sin2 cos = r sin cos nj
fmkajkak'

-1

F
  μ

R

3 4
×      μ

4 tan θ

3 cot θ    μ

μ
cot θ  

3

μ
θ   cot

3

W

W
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C ys§  F
1
 yd R

1
 iïm%hqla; n,h S

1
 o

A ys§ F
2
 yd R

2
 ys iïm%hqla; n,h S

2
 o

oKafâ nr yd ndrhl au; nrj, iïm%hqla; nr jk
2 W o O ,CIHfha § tlsfkl yuqfõ'
bksu. iSudldÍ iu;=,s;;djfha we;akï

(i)  R
1
 yd S

1
w;r fldaKh  fõ

(ii)  R
2
 yd S

2
 w;r fldaKh  o fõ

AM = b, AC = cotr 

AL = x AM = b ,

tu ksid AG = AL + LG   = 
2 2

b x b x
x

 
 

±ka AG = 
2

b x
yd GC = cot

2

b x
r 

 
  
 

 ACO ;%sfldaKhg fldÜ m%fïh fh§fuka

   

   

AG + GC cot (90 2 ) GC cot 90 2 AG cot (90 )

AC tan 2 GC tan ( 2 ) AG tan

cot . tan 2 cot tan ( 2 ) tan
2 2

cot tan 2 tan ( 2 ) tan tan ( 2 )
2

sin 2 sin ( 2
cot

cos 2

b x b x
r r

b x
r

r

   

   

     

      

  




       

  

      
       

    

 
     

 




   

) sin sin ( 2 )

cos ( 2 ) 2 cos cos ( 2 )

sin 2 ( 2 ) sin ( 2 )cos

sin cos 2 .cos ( 2 ) 2 cos . cos ( 2 )

cos sin ( ) sin ( 2 )

sin cos 2 2 cos

cos . sin

s

b x

b x
r

b x
r

r

  

    

     

      

  

  

 

     
          

       
    

     

   
   

 

2

2 sin cos

in . cos 2 2 cos

sin cos ( ) sin .cos 2

b x

r b x
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WodyrK 7

nr W jk  A wxY=jla r`M ;sria ìu u; ksi,j ;nd we;' ieye,ä
wú;kH ;ka;=jla w;r w a yd nr W jk Rcq jD;a;dldr
is,skavrhla jgd ojgd we;s w;r tl fl<jrla A wxY=jg iïnkaO
lr we;' ;ka;=j is,skavrfha jl% mDIaGh Bys§ iaj¾Y lrhs'
;ka;=fõ wfkla fl<jr is,skavrfha jl% mDIaGhg iïnkaO
lr we;' ;ka;=j yryd hk isria ;,h is,skavrfha wlaIhg
,ïNlj is,skavrfha .=re;aj flakaøh yryd .uka lrñka ìu
ABys§ rEmfha mßÈ fþokh lrhs'

;ka;=j ;oj AB iu. fldaKhla idohs' is,skavrh Bys§ p,kh ùu je,elaùug m%udKj;a ;rï
fmdf<dj r`M fõ' is,skavrh u; >q¾Kh G jQ hq.auhla wxY= iSudldÍ iu;=,s;;djfhka mj;sk fia

fhdod we;' wxY=j yd fmdf<dj >¾IK ix.=lh   kï  ;ka;=fõ wdk;sh 
(cos sin )

W

  
 jk

nj fmkajkak' B jgd >q¾K .ekSfuka Gys w.h fidhkak'

moaO;sfha iu;=,s;;dj i|yd

;srig úfNaokfhka

2 1

2 1

 F  - F  = 0

      F = F



isrig úfNaokfhka

1 2

1 2

   R + R -  -  = 0

      R + R  = +

W w

W w



wxY=fõ iu;=,s;;dj i|yd
;srig úfNaokfhka

1 1T cos - F 0 ; F T cos    

isrig úfNaokfhka

1 1   R + T sin α -  = 0  ; R  =  - T sin αw w

iSudldß iu;=,s;;djfha§

is,skavrfha iu;=,s;;dj i|yd

1

1

F
= μ

R

T cos α
 = μ ; T (cos α+μ sin α) = μ

 - T sin α

μ
T = 

cos α +μ sin α

w
w

w

B        T(  + cos α) - G = 0

                                 G = T. (1+cos α)

(1+cos )
                                     = 

cos sin

a a

a

wa 

  

m
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WodyrK 8

wrh a jk r`M w¾O f.da,dldr wp, m;%hl we;=<; isria ;,hl nr W yd È. a jk taldldr oKavla

ksi,j mj;S' oKav ;srig   fldaKhla wdk;j iSudldß iu;=,s;;dfõ mj;S' >¾Ki ix.=Klh

 3  oKafâ myK fl<jf¾ § m%;sls%hdj 
cos

3

W 


 nj fmkajd by; fl<jf¾ m%;sl%shdj fidhkak'

2

4
tan

3








nj fmkajkak'

oKav iSudldÍ iu;=,s;;djfha we;s ksid

1 2F  = μR   and    F  = μS

 ABys iu;=,s;;dj i|yd B jgd >q¾K .ekSfuka

 

B      -R.  sin 60  + μR .  sin 30  + . cos θ = 0
2

3 1 1
- R  + μR.  + . cos θ = 0

2 2 2

cos θ
R 3 - μ  = cos θ ; R = ---------(1)

3 - μ

a
a a w

w

w
w

 m

 A jgd >q¾K .ekSfuka

1 2

2

2

O       F .  + F .  - w cosθ - cos (60+θ)  = 0
2

1 1 3
μ(R+S) = cos θ - cos θ + sin θ

2 2 2

cos θ cos θ 3
μ +  = w sin θ

23-μ 3+μ

μ cos θ × 2 3 3
 = sin θ

3-μ 2

4μ
tan θ = 

3-μ

a
a a a

w

w w

w

 
 
 

 
  
 

 
 
 

m

 

a
A       S. sin 60  + μS. sin 30  - w . cos θ = 0

2

3S μS cos θ
                                           +  = 

2 2 2

w cos θ
                                                         S =            ---------------(

3+μ

a a

w

 m

2)

 O jgd >q¾K .ekSfuka
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WodyrK 9

nr W jk taldldr >K w¾O f.da,hla jl% mDIaGh ;srig  fldaKhlska wdk; r`M ;,hla u; ;nd
we;' tys ;, mDIaGfha mßêfha ,laIHhlg l=vd w Ndrhla iïnkaO lr we;s úg ;, uqyqK; ;sria

fõ'   hkq >¾IK ix.=Klh kï túg tan
( 2 )

w

W W w
  


nj fmkajkak'

w¾O f.da,fha .=re;aj flakaøh G ys§ jk w;r OG =
3

8
a .

F yd R n, w¾O f.da,h u; C ys§ l%shd lrhs'

W yd w ys iïm%hqla;h o C yryd hdhq;=h'

N jgd >q¾K .ekSfuka

.ON - . BN = 0

.ON =  (  - ON)

( - ) . ON = .

.
ON = 

+ 

W w

W w a

W w w a

w a

W w

moaO;sfha iu;=,s;;dj i|yd F yd R ys iïm%hqla;h (W+w) g úYd,;ajfhka iudk yd ÈYdfjka

m%;súreoaO úh hq;=h' iu;=,s;;dj iSudldÍ ksid ˆOCN 

2 2

2 2
2

2

2

ON ON
tan λ =   = 

CN - ON

.

+= 

-
( + )

= 
+2

= 
( +2 )

= tan α  (since λ = α)

a

w a

W w

w a
a

W w

w

W Ww

w

W W w
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WodyrK 10

iudk È. AB yd  BC taldldr o~q foll nr  W yd w fõ' (W > w)  tajd Bys§ iqug f,i ikaê lr

we;' o~q isria ;r,fha  ˆABC
2


  jk fia  A  yd C fofl<jr t`M ;sria fmdf<dj .efgñka

iu;=,s;;djfhka mj;S' o~q yd fmdf<dj w;r >¾IK ix.=Klh   fõ' iu;=,s;;dj /l .ekSug

i|yd .; yels wju w.h  
3

W w

W w




 nj fmkajkak'   

3

W w

W w






, kï  C ys§ ,siaiSug wdikak jk

kuq;a  A ys§ tfia fkdjk nj fmkajkak'

moaO;sfha iu;=,s;;dj i|yd

1 2 1 2   F  - F  = 0     ;      F = F   (= F, say)

     R + S -  -  = 0

        R + S =  +                 - - - - - - - - - - - - - - - - - (1)

W w

W w





A       0

S. 4  cos 45  - . 3  cos 45  -  cos 45  = 0

+3 3 +
S =       and     R = 

4 4

a w a Wa

W w W w



  

m

 AB ys iu;=,s;;dj i|yd Bm = 0

1

1

1

1 2

F .2  sin 45  +  cos 45  - R .2  cos 45  = 0

2F  + W - 2R  = 0

W
F   = R - 

2

3W + w W
=  - 

4 2

 
4

+
F  =  F  = F = 

4

a Wa a

W w

W w

  




moaO;sfha iu;=,s;;dj i|yd

1 2

1

2

F F
    μ    ,         μ

R S

W+w
F W+w4 =  =      μ

3W+wR 3W+w
4

W+w
F W+w4 =  =      μ

W+3wS W+3w
4

 





,nd .ksuq)
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0
1F

R
2F

S

kï" C ys§ m<uq ,siiSu isÿ fõ'

WodyrK 11

nr W yd È.  4   jk  AB taldldr nd,alhl A  fl<jr r`M ;sria fmdf<dj u; yd A  isg  3  ÿßka

jQ ,laIHhla wrh    jQ r`M is,skavrhla yd .efgñka iu;=,s;;dj mj;S' is,skavrh taldldr jk
w;r nr W fõ' tys wlaIh nd,alh yryd hk isria ;,hg ,ïNl ;nd we;' tla tla iam¾Y

,laIHfha >¾IK n,h fidhd iu;=,s;;dj mej;Sug  
8

21
  , úh hq;= nj fmkajkak' fuys

 >¾IK ix.=Klhhs'

moaO;sfha iu;=,s;;dj i|yd

;srig úfNaokfhka

1 2 1 2F F 0    ;   F F   

isrig úfNaokfhka

1 2R R 2 0W   

1 2R R 2W  ................................. 

f.da,fha iu;=,s;;dj i|yd

Om      2 3 2 3F . F . 0  ;  F  = Fa a 

1 2 3F  = F  =  F ................................... 

AB oKafâ iu;=,s;;dj i|yd

Am    3R .3 .2 cos 2 0W   

3

2 cos 2 8
R

3 15

W W
  ................................ 

moaO;sfha iu;=,s;;dj i|yd

Am    2R .3 .3 .2 cos 2 0W W     

2

4
3R 3 2

5
W W  

2 1

23 7
R  ;    R

15 15

W W
 ka ...................

3 3 -
,      R - S =  -     > 0

4 4 2

             R > S  

1 1
                  R > S ( > 0 )   <       

R S

F F
                                         < 

R S

                                        

W w W w W w 






±ka

tkï

1 2

1 2

2

F F
 < 

R S

F F
                                 ,      μ ,         μ

R S

F
           =  

S 3

  ,
3

W w

W w

W w

W w




 










úh yel s wju w.h

>

>

>

<

>

>

>

>

R
3

F
3

R
1

R
2R

3

F
2

W

F
1

F
3

W

A

B

O




fõ'
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AB ys iu;=,s;;dj i|yd

AB Èf.a úfNaokfhka

3 1 1F F cos 2 R sin 2 sin 2 0W     

 

3 1

1 1 3

1 1

7
F F cos 2 sin 2

15

8 3 24
F 1 cos 2   (  F =F )

15 5 75

4 24 8
F 1 ;   F

5 75 45

W
W

W W

W W

 



 
    

    

 
    

iu;=,s; ùug

31 2

1 2 3

FF F
 ;    ,

R R R
    

8 15 8 15 8 15
 ;  ;  

45 7 45 23 45 8

W W W

W W W
       

tkï
8 8 1

,    ;    
21 69 3

    

tkhska iu;=,s;j mej;Sug 
8

21
 

WodyrK  12

 ABC iumdo ;%sfldaKh BC mdoh r`M ;sria ;,hla u; ;sfnk mßÈ isria ;,hl mj;S' ;%sfldaK

;,fha o by< u A YS¾Ifha§ l%ufhka jeä jk ;sria n,hla fhdokq ,efí' >¾IK ix.=Klh 3

3
g

jvd wvqkï th fmr<Sug fmr ,siaidhk nj Tmamq lrkak'

l%uh  I

ABC ;%sfldaKh u; n,

(i) G ys§ nr W

(ii) A ys§ ;sria  P n,h

(iii) A ys§ >¾Kh n,h F yd wNs,ïN m%;sl%shdj

;%sfldaKh fmrf<kafka kï th isÿjkafka C jgdh

fmrf<k wjia:dfõ§ wNs,ïN m%;sl%shdj C ys§ l%shd lrhs

A ys§ P ;sria n,hla  G ys W nrla  A ys§ yuqfõ

tu ksid  F yd R ys iïm%hqla;h S  A yryd  C A Èf.a l%shd lrhs

  hkq R yd S w;r fldaKh hhis is;uq

(i) ,   kï fmr<Sug fmr ,siaihs

(ii)  ,   kï ,siaiSug fmr fmrf<hs

0 8

69

1

3

8

21

>

>

>

>

A

B C

P

S

R

W

<

G

F



300 300
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,   kï túg tan tan 

tan tan 30  

1 3 3
tan ;   <

3 33
   tkhska 

3
<

3
  kï ;%sfldaKh fmr<Sug fmr ,siaihs'

l%uh  II

 ABC ;%sfldaKfha iu;=,s;;dj i|yd

n, ;srig úfNaokfhka

P F 0    ;  F = P     ........................... 

n, isrig úfNaokfhka

R-W = 0   ;  R = W ............................. 

iSudldÍ iu;=,s;;djfha§

F P
  ;  ;   P =  W

R W
   

ABC ;%sfldaKfha iu;=,s;;dj i|yd

P F 0    ;  F = P   

R-W = 0       ;  R = W

fmrf<k wjia:dfõ §  R , C ys§ l%shd lrhs

 B jgd >q¾K .ekSfuka

Bm    R 2  P 3 W. 0

W
P

3

a a a   



 P W úg, wdia;rh ,siaiSu wrUhs'

 
W

P
3

  úg wdia;rh  C jgd fmrf<a'

W
W<

3
  kï wdia;rh fmr<Sug fmr ,siaihs'

tkï 
1

3
   kï wdia;rh fmr<Sug fmr ,siaihs'

>

>

A

B C

P

R

W

<
F

W

>
A

B C

P

<

G

F

>

R
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7'4 wNHdih

1. >¾IK ix.=lh 
3

4
 la jk ;srig 30° la wdk; r`M ;,hla u; 80 kg l ialkaOhla by<g

p,kh lsÍug wjYH wju n,h fidhkak'

2. ;srig   wdk; jQ ;,hla u; nrla by<g p,kh lsÍug wjYH wju n,h tu nr ;,h Èf.a
my<g ,siaid hdu je<elaùug fhdok wju n,h fuka fo.=Khla kï nr iy ;,h w;r

>¾IK ix.=Klh 
1

tan
3

 nj fmkajkak'

3. wdk; ;,hla Èf.a nrla by<g p,kh lsÍu wjYH wju n,h P fõ' ;,hg iudka;rj wjYH

wju n,h 2P 1  nj fmkajkak' fuys   >¾IK ix.=Klh fõ'

4. r`M wdk; ;,hla Èf.a fhfok P n,h ;,h u; jia;=jla r|jd .ekSug hkakï m%udKj;a fõ'

>¾IK fldaKh   ;,fha fldaKh  g jvd wvqfõ' jia;=j ;,h Èf.a by<g weof.k hdug

wjYH wju m%udKj;a ;,h Èf.a l%shdlrk n,h  
 
 

sin
P

sin

 

 




nj Tmamq lrkak'

5. taldldr bKsu.la isrig  30° la wdk;j isria ì;a;shla u; .efgñka ksYap,j mj;S'  th
,siaid hdug wdikak ;u wjia:dfõ mj;S kï >¾IK ix.=Klh ì;a;sh iu.;a fmdf<dj
iu.;a tlu fõ hhs Wml,amkh lr fidhkak'

6. taldldr nr W jk bKsu.la r`M ;sria fmdf<dj u; iqug isria ì;a;shlg fya;a;= fjñka

;srig  fldaKhla wdk;j iu;=,s;j mj;S'  2(1 - μ tan α)
 > 

2μ tan α - 1

w

W
 kï nr W jk ñksfil=g

bKsu. ,siaiSfuka f;drj by<gu ke.Sug yels nj Tmamq lrkak'

7. È. 2  jk taldldr Rcq nd,alhla" Wi h jQ r`M ì;a;shla iu. .efgñka iSudldß iu;=,s;;djfha

mj;s' nd,alfha tla fl<jrla ;sria ;,h u;o wfkla fl<jr ì;a;sfhka bj; .uka lrk

fia mj;S' ì;a;shla fmdf<dj;a iu fia r`M kï >¾IK fldaKh  ,   .sin 2 sin cos 2h    
u.ska fokq ,nk nj idOkh lrkak' fuys    hkq nd,alfha ;srig wdk;sh fõ'

8. taldldr bKsu.la fofl<jr r`M isria ì;a;shla yd ta yd iudk r`M ;sria ìula u; .efgñka

ksYap,;djfha mj;S' iam¾Y ,CIH foflysu >¾IK ix.=Kl 
1

3
 ne.ska fõ' bKsu. isri iu.

wdk;sh 1 1
tan

2
 kï iu;=,s;;djh fkdìfok mßÈ bKsuf.a nrg iudk nrla bKsuf.ys

mdofha isg  
9

10
l ÿrlg jvd jeä ÿrlska msysá ,CIHhlg iïnkaO l< fkdyels nj Tmamq

lrkak'
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9. È. 2a jk nr taldldr oKavla r`M kd ±;a;la u; tla fl<jrla mj;sk fia;a r`M isria

ì;a;shlg fya;a;= lr iu;=,s;j ;nd we;' ì;a;sfha isg kd ±;a;g ÿr    kï oKav ì;a;sh iu.
.efgk ,laIHh kd ±;a;g by<ska fõ' oKav my<g ,siaid hdug wdikak wjia:dfõ mj;S kï

3 2sin cos
c

a
   nj fmkajkak' fuys    .efgk ,laIHh 2ysu >¾IK fldaKh fõ    oKav

há isri iu. idok fldaKhhs'

10. È.   jk taldldr bKsu.la tys by< fl<jr a Wilska msysá iqug ;sria mS,a,l hka;ï bj;g
fkrk fia r`M ;sria fmdf<djla u; ksYap,;djfha mj;S' bKsu. ,siaiSug wdikak j we;akï

iy fmdf<dj u; >¾IK fldaKh   kï 
2 2

2 2
tan

a a

a










 nj Tmamq lrkak'

11. taldldr oKavla iSudldÍ iu;=,s;;djfha mj;S tys tla fl<jrla r`M ;sria ;,h u; o wfkla
fl<jr ;srig   fldaKhlska wdk; iudk r`M njla we;s ;,hl u; o fõ oKav isria ;,fha

mj;S kï o >¾IK fldaKh   kï o oKafâ ;srig wdk;sh 
 

 
1 sin 2

tan
2sin sin

 

  

 
 

 
 nj

fmkajkak'

12. taldldr oKavla r`M isria mqvqjla ;=< r|jd we;' oKav mqvqfõ flakaøfha 60° l fldaKhla

wdmd;kh lrhs kï tys >¾IK ix.=Klh 
1

3
kï iSudldÍ iu;=,s;;djfha§ oKav ;srig

wdk;sh 1 3
sin

7
 nj fmkajkak'

13. taldldr iudk AC, CB ovq folla C ys§ iqugj ikaê lr A,B fl<jrj,a r`M ;sria ;,hla yd
iam¾Yj isria ;,hl ksYap,;djla mj;S' >¾IK ix.=Klh  . kï iSudldÍ iu;=,s;;djfha§

2

4ˆsin
1

ACB






nj fmkajkak'

14. iumdo ;%sfldaKdldr taldldr wdia;rhla tla Ys¾Ihla ;sria ;,hla u; o wfkla Ys¾Ih iqug
isria ì;a;shlg tfrysj o ksYap,;djfha mj;S' wdia;rh iys; isria ;,h ì;a;shg ,ïNl fõ'

tu Ys¾I yryd hk odrh ;sria ;,h iu. idok wvq;u fldaKh   , 
1

cot 2
3

   u.ska ,nd

fok nj fmkajkak'   >¾IK ix.=Klh fõ'

15.  È. 2a iy nr W jk  AB taldldr bKsu.la A fl<jr r`M ;sria ìul o wfkla B fl<jr r`M
isria ì;a;shlg tfrysj o ksYap,;djfha mj;S' bKsuf.a fl<jrj,a foflysu >¾IK ix.=Klh

 fõ' bksu. fmdf<djg  
4


 l fldaKhla wdk; jk w;r nr  nW  jk lvd n<f,la  AA

fl<jf¾ isg iSrefjka bKsu. Èf.a by<g k.shs' bKsuf.a iSudldÍ iu;=,s;;djfha§ n<,d
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bKsu. Èf.a  
 

2

2
(1 2 ) 2 (1 ) 1

1

a
n n

n
 


     

  ÿrla ke. we;s nj fmkajkak'

;jÿrg;a 
1

2
  nj § we;s úg 

1

4
n  kï bKsu. ,siaiSug fmr n<,d bksuf.a uqÿkg <`.d jk

nj fmkajkak' 
1

4
n  kï l=ula isÿfõ o@

16. È.   jk nr W  taldldr  AB  bks.ula A  fl<jr r`M ;sria fmdf<dj u; o wfkla  B fl<jr

iqug isria ì;a;shlg fya;a;= jk fia o iu;=,s;j mj;S' bKsu. ì;a;shg ,ïNl isria ;,fha

;srig   fldaKhlska wdk; fõ' bKsu. yd fmdf<dj w;r >¾IK ix.=Klh   fõ' ;sria P

n,hla ( )AC a   jk fia bKsu. u; jQ C ,laIHhla u; ì;a;sh foig fhdokq ,efí'

bKsu. ì;a;sh foig ,siaid hdug wdikakj iSudldÍ iu;=,s;;djfha mj;S kï

 P 2 tan
2( )

w

a
  






nj fmkajkak'

17. nßka iudk tfy;a È.ska wiudk AB, BC taldldr o~q folla  Bys§ iqug f,i ikaê lr tlu
;sria f¾Ldjl jQ iufia r`M wp, kd ±;s folla u; isria ;,hl ;nd we;' o~qj, ;srig

wdk;sh  yd   fõ' o~q folu iSudldß iu;=,s;;djfha fõ' wiõfõ m%;sl%shdfõ ;srig

wdk;sh 2 tan cot( ) cot( )         u.ska fokq ,nk nj fmkajkak' fuys   hkq o~q yd

kd ±;s w;r >¾IK fldaKhhs'

18. È.   ne.ska jk taldldr tl iudk bKsuka folla tajdfha uqÿkaj,ska wiõ lr fmdf<dj

iu. isria fldaK 2  jk mßÈ iuoaúmdo ;%sfldaKhla idoñka r¨ fmdf<djla u; ksYap,;djfha

mj;S' bKsu.l nr fuka  n .=Khla nr ñksfila bKsu.la Èf.a by<g fifuka .uka lrhs
bKsuf.a by< isg Tyqf.a ÿr x jk úg fmdf<fõ § we;sjk m%;sls%hdj .Kkh lr

2 tan

tan

nx
n

 

 


 


 jk úg ,siaiSu wdrïN jk nj fmkajkak'

19. wrh a jk iqug is,skavrhla r`M ;sria fïihla u; tys wlaIh fïihg iudka;r jk fia iú
lr we;' È. 6a yd M ialkaOh jk taldldr ACB oKavla A fl<jr fïih u; o ,laIHh

is,skavrh iam¾I lrñka o is,skavrfha wlaIHhg ,ïNl isria ;,fha fïih iu. 2  fldaKhla
idoñka iu;=,s;;djfha ;nd we;'

a) is,skavrh u.ska oKav u; we;s lrk n,fha úYd,;ajh 3Mgcos 2 .tan   nj fmkajkak'

b) iu;=, s;;dj i SudldÍ kï oKav yd fïih w;r >¾IK ix. =Klh   ,
2(cot 3cos 2 ) 3sin 2 cos2      ,  u.ska fokq ,nk nj;a fmkajkak'
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20. nr W yd me;a;l È.  jk taldldr >Khl flakaøh

yryd hk isria yria lv ABCD ksrEmKh lrhs' fuu
>Kh ;srig  fldaKhla wdk; r`M ;,hla u; ;nd
we;' rEmfha fmkajk mßÈ l%ufhka jeäjk ;sria P
n,hla DysÈ fhdokq ,efí' ;,h yd >Kh w;r >¾IK
ix.=Klh kï >Kh ;,h Èf.a by<g p,kh ùfuka
iu;=,s;;dj ì| jeàug  g ;sìh yels w.h mrdih

fidhkak' 
1

tan
2

   nj § we;'
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8'0  .=re;aj flakaøh

8'1 wxY= moaO;shl .=re;aj flakaøh

jia;=jl fyda oDV f,i tlsfklg iïnkaO l< wxY= moaO;shl jia;=j l=uk msysàul ;enqj;a tys
nfrys l%shd f¾Ldj ieu úgu ,CIHhla yryd .uka lrhs' tu ,CIHh .=re;aj flakaøh fõ'

wxY= moaO;shl .=re;aj flakaøh

 w
1
, w

2, 
............ w

n
 Ndrhka jk wxY= moaO;shla i,lkak' tajd ;,hl  A

1
, A

2
, ......... A

n
 ,CIHj,

;nd we;' Rcq fldaKdi%  OX, OY wCIj,g wkqnoaOj fuu ,CIHj, LKavdxl ms<Sfj,ska (x
1
, y

1
),

(x
2
, y

2
) ...............(x

n
, y

n
) hhs is;uq'

OXY g wkqnoaOj .=re;aj flakaøfha LKavdxl  ,x y  f,i .ksuq'

túg wxY= Ndrhka iudka;r n, moaO;shla f.dvk.hs' tajdfha iïm%hqla;h  (w
1 
+ w

2 
+ ........... + w

n
)

jk w;r  ,x y ys§ l%shdlrhs' ;,h ;sria hhs is;uq' n, yd iïm%hqla;h i|yd OX yd OY jgd >q¾K

.ekSfuka

igyk (

taldldr jia;= i|yd ialkaO flakaøhla .=re;aj flakaøh;a" flakaølh;a idudkHfhka tlu fõ'

 1 2 1 1 2 2

1

1

.......... ...........n n n

n

i i
i

n

i
i

y w w w w y w y w y

w y

y

w





      






 1 2 1 1 2 2

1

1

.......... ...........n n n

n

i i
i

n

i
i

x x x

x

x w w w w w w

w

x

w
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8'2 taldldr oKavl .=re;aj flakaøh

AB taldldr oKavla kï  AB ys uOH ,CIHh G kï
túg AB oKafâ .=re;aj flakaøh G fõ'

taldldr ;%sfldaKdldr ;yvqjl .=re;aj flakaøh

ABC  ;%sfldaKdldr ;yvqjla hhs is;uq' th BC g iudka;rj PQ

jeks ;=kS má w;súYd, .KKlg fnokafka hhs is;uq' tla tla

máfha .=re;aj flakaøh tajdfha uOH ,CIHfha fõ' ta ksid uq¨

;%sfldaKfha .=re;aj flakaøh fuu máj, uOH ,CIH yryd hk

f¾Ldj u; msysghs' fufia ;%sfldaKfha .=re;aj flakaøh  AD

uOHia:h u; fõ' tf,iu .=re;aj flakaøh B yd C yryd hk

uOHia: u;o fõ' tneúka ;%sfldaKdldr wdia;rhl .=re;aj

flakaøh uOHia:j, fþok ,CIHh fõ fuys  
AG 2

=
GD 1

 .=re;aj

flakaøh ;s%fldaKfha uOHia:h u; YS¾Ifha isg uOHia:fha È.

2

3
la ÿßka msysghs'

;%sfldaKfha Ys¾Ij, ;nk ,o iudk wxY= ;=kl .=re;aj flakaøh

B yd C ys jQ  w Ndr fol D  ys 2w Ndrhlg ;=,H fõ' fuys  D

hkq  BCys uOH ,CIHhhs'

±ka moaO;sh A ys  w Ndrhlg D ys  2w Ndrhlg ;=,H fõ'

A ys w Ndrhla  D  ys 2w Ndrhla  G ys 3w Ndrhlg ;=,H fõ'

tkhska moaO;sfha .=re;aj flakaøh uOHia:j, fþok ,CIHhhs'

´kEu taldldr ;%sfldaKdldr wdia;rhl .=re;aj flakaøhla"

;%sfldaKfha Ys¾Ij, ;nk ,o iudk wxY= ;=kl .=re;aj

flakaøhla tlu fõ'

taldldr iudka;rdi%hl yevh we;s wdia;rhl .=re;aj flakaøh

iudka;rdi%dldr wdia;rhl .=re;aj flakaøh tys úl¾Kj,

fþok ,CIHh fõ'

taldldr jD;a;dldr j,,a,l .=re;aj flakaøh

jD;a;dldr j,,a, ´kEu úYalïNhla jgd iuñ;sl fõ' tneúka jD;a;dldr j,,a,l .=re;aj

flakaøh úYalïN yuqjk ,CIH tkï jD;a;dldr j,,af,a flakaøh fõ'
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8'3 úiª ksoiqka
WodyrK 1
RcqfldaKdi%hl me;a;l È. wfkla me;af;a È. fuka fo.=Khla fõ' È. me;a; u; iumdo
;%sfldaKhla ks¾udKh lr we;' RcqfldaKdi%fhka yd ;%sfldaKfhka ieÿk wdia;rfha .=re;aj
flakaøh fidhkak'

AB = a f,i .kak' túg AE = 2a  fõ'

iuñ;sfhka wdia;rfha .=re;aj flakaøh MCu; msysgñ'

 M hkq AE ys uOH ,CIHhhs'

ABDE ys j¾.M,h = 2a2

 BCD  ys j¾.M,h = 23a

tall j¾.M,hl nr w f,i .ksuq'

wdia;rh     nr            .=re;aj flakaøhg M isg MC Èf.a we;s ÿr

ABDE 2a2w
2

a

BDC 23 wa
1

3
3

a a

ABCDE   22 3 wa x

AEjgd >q¾Kh .ekSfuka

tneúka .=re;aj flakaøh N , BD ys uOH ,CIH fõ'

WodyrK 2

ABCDE tys ABDE RcqfldaKdi%hla BCD RcqfldaKS
;%sfldaKhla fõ' taldldr wdia;rhla rEmfhka fmkajhs'
wdia;rfha .=re;aj flakaøh fidhkak' wdia;rh Cys
ksoyfia t,a,d we;s úg isri iu. CE idok fldaKh
fidhkak'

 ABDE ys j¾.M,h = 15 x 12 = 180 cm2

 BCD   ys j¾.M,h = 
21

12 6 36 cm
2
  

tall j¾.M,hl nr w f,i .ksuq

wdia;rh      nr              .=re;aj flakaøhg nr

  AE isg AB isg

ABDE          180w     
15

cm
2

       6 cm

BCD            36w     
1

15 6 17 cm
3

         
2

12 8 cm
3
 

ABCE          216w      x        y

 

 
 

2 2 2 3
            2 3 w    = 2 w 3 w 

2 3

2 3   3

2 3

a a
a x a a a

x a a a

a

x a
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 AE jgd >q¾Kh .ekSfuka AB jgd >q¾Kh .ekSfuka

.=re;aj flakaøh AE isg 
19

cm
3

"  AB isg 
109

cm
12

 l ÿrlska fõ'

wdia;rh C jgd ksoyfia t,a,k úg CG isria fõ'

WodyrK 3

nr ksõgka 5, 7, 6, 8, 4 iy 9 ne.ska jQ wxY= taldldr
Ivi%hl fldaKsl ,CIHj, ms<sfj<ska ;nd we;'
.=re;aj flakaøh Ivi%fha flakaøh iu. iïmd;
jk nj fmkajkak'

Ivi%fha mdohl È. 2a iy Ivi%fha flakaøh O
f,i .kak' ;jÿrg;a OC f¾Ldj X  wCIh f,i
o iy  OM f¾Ldj y  wCIh f,i o .kak'

AB 2 OC=2 =ODa a 

iy 2 2OM  4   3a a a  

.=re;aj flakaøfha LKavdxlh  ,x y  f,i .kak'

OC jgd >q¾Kh .ekSfuka

6.2 8. 7. 4.( ) 5.( ) 9.( 2 ) (6 8 7 4 5 9)

27 27

39

0

a a a a a a x

a a
x

             






1

MG
tan

CM

12

21

19
12

3
109

21
12

68

143

68
tan

143

y

x



 















 
  

 

15
216  180 36 17

2

12 75 34

109

109
cm

12

w x w w

x

x

   

 





216  y 180 6 36 8

12 y 60 16

76

19
y cm

3

w w w   
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OM jgd >q¾Kh .ekSfuka

8. 3 4. 3 6.0 9.0 5.( 3) 7.( 3) (6 8 7 4 5 9)

12 3 12 3

39

0

a a a a y

a a
y

            






Ivi%fha flakaøh jk  O ,CIHh iu. .=re;aj flakaøh iïmd; fõ'

WodyrK 4

wrh r jk jD;a;dldr ;eáhlska tls wrh úIalïNh jk mßÈ wrh 
2

r
 jQ taldldr jD;a;dldr ;eáhla

lmd bj;a lrkq ,efí' fYaIfha .=re;aj flakaøh fidhkak'

jD;a;dldr ;eáfha úIalïNh AB f,i .ksuq O hkq

tys flakaøhhs'

AO úIalïNh jk mßÈ jQ ;eáfha flakaøh O´ f,i o

tall j¾.M,hl nr w f,i o .ksuq'

úYd, jD;a;dldr ;eáfha nr  = 2r w

l=vd jD;a;dldr ;eáfha nr  = 
2

21
 = 

2 4

r
w r w 

 
 
 

fYaIfha .=re;aj flakaøh  G f,i .ksuq

iuñ;sl;ajfhka fYaIfha .=re;aj flakaøh  AB u; fõ'

 AYjgd >q¾Kh .ekSfuka

7
OG

6 6

r
r r  

tu ksid fYaIfha .=re;aj flakaøhg ÿr uq,a ;eáfha flakaøfha isg úIalïNh Èf.a ÿr  
1

6
r  fõ'

2 2 2 2 |

2 2

2

- AG = AO - AO
4 4

r
. r  - .

4 2
3

4

7

8
3

4

7

6

r w r w r w r w

r w r w

r w

r

r
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WodyrK 5

ABCD hkq me;a;l È. 2a jQ iup;=ri%dldr wdia;rhls E hkq  BC mdorfha uOH ,CIHhhs' A  isg
AECD fldgfia .=re;aj flakaøhg ÿr fidhkak'

 AB iy AD ms<sfj<ska  x, y wCIo tall j¾.M,hl nr
w f,i o .ksuq'

 ABCD wdia;rfha nr  4a2w fõ'

 ABE fldgfia nr  
2 21

. 2  
2

a w a w  fõ'

ABCD iy ABE ys .=re;aj flakaøhka ms<sfj<ska G
1
,G

2

f,i .ksuq'  ABCD fldgfia .=re;aj flakaøh  G f,i
o .ksuq'

 G ,x y  f,i .ksuq

AD jgd >q¾K .ekSfuka AB jgd >q¾K .ekSfuka

WodyrK 6

A BC taldldr ;%sfldaKdldr wdia;rhla  AC mdoh ;sria fïihla iu. iïnkaOj  C ys uyd
fldaKhla jk mßÈ isria ;,hl msysgqjd we;'

wdia;rh fkdfmrf<k mßÈ B ,CIH u; ;eìh yels Wmßu nr  
2 2 2

2 2 2

1 3

3

a b c
W

c a b

  
 

  
nj fmkajkak'

fuys w hkq ;%sfldaKfha nr jk w;r a, b, c i|yd iqmqreÿ f;areu we;'

wdia;rfha .=re;aj flakaøh" ;%sfldaKfha Ys¾I u; ;nk
iudk nrj, .=re;aj flakaøhu fõ'

tneúka  A, B, C ,CIHj, nr  
1

3
W  ne.ska fõ'

Bys ;eìh yels úYd,;u nr w f,i .ksuq' fuu
wjia:dfõ§ wdia;rh u; fïih u.ska we;s lrkq
,nk m%;sl%shdj C ,CIH yryd l%shdlrhs'

 2 2 2 2

2 3

2
4  - 4  a -   2

3

8
3  

3

8

9

a w a w x a w a w a

a w x a w

x a

   





 2 2 2 2

2 3

1
4  - 4  a -   

3

11
3  

3

11

9

a w a w y a w a w a

a w y a w

y a

   





2 2 2

2 2

AG

8 11

9 9

185

9

x y

a a

a

 

   
    
   



E
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wdia;rfha nr W hkak A , B iy C ,CIH u; ;nk ,o nr  
3

W
ne.ska jk wxY= ;=kla f,i ie,lsh

yelsh' w nr jeäjk úg wdia;rh C ,CIH jgd fmr,Sug fhduqfõ' w jeä;u úg R m%;sl%shdj C
ys l%shdlrhs'

wdia;rfha iu;=,s;;djh i|yd  C jgd >q¾Kh .ekSfuka"

taldldr jD;a; pdmhl .=re;aj flakaøh

AB hkq jD;a; pdmhla f,i o O hkq wrh a jk jD;a;hl
flakaøho f,i .ksuq' AB, O  flakaøfhys wdmd;kh lrk
fldaKh 2fõ'

P, Q hkq ˆPOQ =   tys ˆMOP =  jk mßÈ jQ hdno ,CIH
folls'

M hkq jD;a; pdmfha uOH ,CIH f,i o" È.l nr w f,i
o .ksuq'

PQ fldgfia nr   wa 

AB LKavfha nr  =   wa d











PQ fldgfia .=re;aj flakaøh O isg cosa  ÿßka fõ'

iuñ;sfhka  AB pdmfha .=re;aj flakaøh OM u; msysghs' AB
pdmfha .=re;aj flakaøh G f,i .ksuq' O jgd >q¾K .ekSfuka

wdfmdaykh (

2


    jk úg w¾O jD;a; pdmhl .=re;aj flakaøh"  

sin
22OG 

2

a
a



 
 

        fõ'

2

2 2 22 2 2

2 2 2 2

2 2 2

2 2 2

2 2 2

+ cos ( ) . 0
3 3

+
23

cos
3 2

2 ( )

3

3

3

W W
w a c b

W
w

b b b

W a c c a ba b c
a

ab

w b c a b

W c a b

W b a c
w

c a b


 

   
 

 
 

   
           

  


 

  
  

  

   

2

2

2

  OG =   . cos

  .OG  cos

.OG = sin

 . 2 . OG =  . 2 sin

sin
OG = 

a d w a d w a

aw d a w d

aw a w

aw a w

a
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taldldr jD;a;dldr flakaøsl LKavhl .=re;aj flakaøh

AOB hkq wrh a  iy flakaøh O jk jD;a;hl flakaøsl
LKAvhls'

AB pdmh O ys§ 2 fldaKhla wdm;kh lrhs' ABys uOH
,CIH M fõ'

P, Q hkq ˆMOP =  iy ˆPOQ =   jk mßÈ AB pdmh u;

hdno ,CIH folls' tall j¾.M,hl nr m fõ'

 POQ   nr      21
 

2
a m

 AOB flakaøsl LKAvfha 
+

2

-

1
=  

2
a d m







OPQ ys flakaøhg  O isg we;s ÿr 
2

cos
3

a   fõ'

iuñ;sfhka flakaøsl LKavfha .=re;aj flakaøh G ,  OM u;
msysghs'

 O jgd >q¾K .ekSfuka

wfmdaykh (
w¾O jD;a;dldr ;eáhl .=re;aj flakaøh

sin
2 42,  OG 

2 3 3
2

a
a





 

  

taldldr jD;a; LKavhl .=re;aj flakaøh

 AMB hkq flakaøh O iy wrh a jk jD;a; LKavhls'

iuñ;sfhka jD;a; LKavfha .=re;aj flakaøh G ,  OM u; msysghs'

w - tall j¾.M,hl nr

rEmh          nr            O isg .=re;aj flakaøh

OAMB  flakaøsl LKavh   
21
.2 .

2
a w

2 sin

3
a





 OAB  ;%sfldaK         
1

. 2 sin  . cos . 
2

a a w 
2

cos
3

a 

 AMB jD;a; LKavh          2 ( cos )a sin w   OG

   

 

+
2 2

-

2 3

2 3

1 1 2
. OG = . . cos

2 2 3

.OG = sin
2 3

2 .OG = .2sin
2 3

2 sin
OG = .

3

a d m a d m a

ma ma

ma ma

a
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O jgd >q¾Kh .ekSfuka"

wfmdaykh (

 
2


  jk úg" jD;a; LKavh w¾O jD;a;dldr wdia;rhlg m;afõ' 

4
OG = 

3

a



taldldr >k w¾O f.da,hl .=re;aj flakaøh

OM iuñ;sl wCIh f,i o f.da,fha flakaøh O iy wrh
a f,i .ksuq'

PQ hkak >klu x jQ  O isg  x ÿrlska msysá jD;a;dldr
;eáhls'

f.da,fha >k;ajh w f,i .ksuq'

PQ ys ialkaOh 2PQ .wr x 

PQ ys ialkaOh = 2 2( )  wa x x  ys .=re;aj flakaøh O isg

x ÿrlska fõ'

 w¾O f.da,fha ialkaOh =  2 2

0

 w
a

a x dx 

iuñ;sl;ajfhka w¾O f.da,fha .=re;aj flakaøh  G , OM u; msysghs

 O jgd >q¾K .ekSfuka

2 2

2

2

3

3

1 2 sin 1 2
( sin cos ) . OG = . 2 . . . 2 sin . cos . . cos

2 3 2 3

2 2
( sin cos ) . OG = sin sin cos

3 3

2
sin (1 cos )

3

2
sin

3

2 sin
OG = 

3( - sin cos )

a w a w a a a w a

a a

a

a

a


      



     

 





  

 

 

 



   2 2 2 2

0

3 2 2 4
2

0 0

4
3

.  OG = . .

 OG = 
3 2 4

2
. OG = . 

3 4

3
OG = 

8

a

a a

a x dx wg a x dx w xg

x a x x
w a x w

a
w a w

a

 

 

 

 
  

 

   
    

   



 

G
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taldldr l=yr w¾O f.da,hl .=re;aj flakaøh

OM hkq iuñ;sl wCIh o f.da,fha flakaøh O iy wrh a
f,i o .ksuq'

PQ hkq Wi a  jk O isg cosa  ÿrlska msysá jD;a;dldr
uqÿjls'

tall j¾.M,hl nr w f,i o .ksuq'

  PQ  uqÿfõ nr (2 )( ).a a w  

 PQ ys .=re;aj flakaøh O isg cosa  ÿßka fõ'

 l=yr w¾O f.da,fha nr 
2

0

2 sin   a a d w



   

iuñ;sfhka w¾O f.da,fha .=re;aj flakaøh G ,  OM u;
msysghs'

 O jgd >q¾K .ekSfuka"

taldldr >k fla;=jl .=re;aj flakaøh

fla;=fõ Wi h f,i o w¾O isria fldaKh  f,i .ksuq'

>klu x jk O Ys¾Ifha isg x ÿrlska msysá PQ
jD;a;dldr ;eáhla i,lkak'

fla;=fõ >K;ajh w f,i .kak'

     PQ ys nr 2  w gr x 

2( tan ) .w gx x  

      fla;=fõ nr 2 2

0

tan .  w.g
h

x dx  

PQ ys .=re;aj flakaøh O isg x ÿrlska fõ'

iuñ;sfhka fla;=fõ .=re;aj flakaøh G , OM u; msysghs'

 

2 2

0 0

2 2
2 3

0 0

2 2
2 3

00

2 3

2 sin    OG = 2 sin   cos

2 sin  . OG = sin 2  

- cos - cos 2
2 .OG = 

2

2 0-(-1)  .OG =  

OG =  
2

a a d w a a d wa

a w d a w d

a w a w

a w a w

a
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 O jgd >q¾K .ekSfuka

taldldr l=yr fla;=jl .=re;aj flakaøh

fla;=fõ Wi h f,i o w¾O isria fldaKh  f,i o .ksuq'

Wi x  jk cosx  ÿrlska msysá jD;a;dldr uqÿjla i,lkak'

tall j¾.M,hl nr  w f,i .ksuq

      PQ ys nr  2 sin .wx x  

       fla;=fõ nr  
0

2 sin .wx dx  


iuñ;sfhka fla;=fõ .=re;aj flakaøh  G,  OM u; msysghs'

 O jgd >q¾K .ekSfuka

2 2 2 2

0 0

2 2 2 3

0 0

3 4
2 2

0 0

3 2 4 2

OG . tan    g tan   .  g

OG . tan  tan  

OG . tan  tan  
3 4

OG . tan    = tan  
3 4

3
 OG = 

4

h h

h h

h h

x dx w x dx w x

w x dx w x dx

x x
w w

h w h w

h

   

   

   

 
 

 
 

 

 
 

 





 

 

0 0

2

0 0

2 3

0 0

2 3

OG . 2 ( sin ) . 2 sin . cos .

OG.2 sin . 2 sin cos .

OG.2 sin . 2 sin cos .
2 3

OG. 2 sin   2 sin cos .
2 3

2
OG = cos

3

2
OG = 

3

x dx w x dx x w

w x dx x dx w

x x
w w

w w

h
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WodyrK 7

wrh r iy Wi h  jk jk taldldr iy Rcq jD;a;dldr is,skavrhla isÿre lr yeÍfuka wrh r iy

Wi  
2

h
 jk Rcq jD;a;dldr fla;=jla bj;a lrkq ,nkafka fla;=fõ wdOdrlh is,skavrfha tla

fl,jrla iu`. iumd; jk mßÈh' b;sßjk fldgfia .=re;ajflakaøhg fla;=fõ wdOdrlfha isg

wCIh u; 
23

40

h
 l ÿrlska msysgk nj fmkajkak'

iuñ;sfhka fYaIfha .=re;aj flakaøh O yryd hk wCIh u; msysghs'

rEmh nr    O isg .=re;aj flakaøl we;s ÿr

is,skavrh 2r h g 
2

h

fla;=j
21

3 2

h
r pg

1

4 2 8

h h 
 

 

fYaIh
25

6
r h g  OG

 O jgd >q¾K .ekSfuka

WodyrK 8

w¾O f.da,hh;a wv isria fldaKh  jk Rcq jD;a;dldr wrhhka a ne.ska  jk w;r tajdfha m;=,
iïmd; jk mßÈ tlsfklg mdiaid talldr >k oDV jia;=jla idod we;' oDV jia;=j w¾O f.da,fha
jl% mDIaGfha ́ kEu ,CIhlaa ;sria fïihla u; iam¾Y ùfuka iu;=,s;;djfha mj;S kï  ys w.h
fidhkak'

oDV jia;=j w¾O f.da,fha jl% mDIaGfha ́ kEu ,CIhla ;sria fïih iam¾Yj we;s úg iu;=,s;;djka

mj;S' túg iam¾Y ,CIh yryd m%;sl%shdj iy uq`M jia;=fõ nr 1 2(w + w )  iudkj yd m%;súreoaOj

tlu f¾Ldfõ l%shd lrhs' tneúka ixhqla; jia;=fõ .=re;ajflakaøh G yd w¾Of.da,fha wdOdrl
;,fha flakaøh jk O hk ,CI fol iumd; fõ'

tu ksid O jgd >q¾Kh .ekSfuka

2 2 25 1
.OG =   .  

6 2 3 2 8

5 23
.OG = 

6 2 48 48

23
OG

40

h h h
r h g r h g r g

h h h

h

     
     

     
     

 



1 1 2 2

3 2

2 2

w . OG   w .OG 0

2 3 1 1
. . 0

3 8 3 4

3

1

3

1
tan

3

6

a a a h h

a h

a

h

   






 

 









G
2
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WodyrK 9

>K;ajh  o m;=f,a wrh a o" Wi 4a o jk taldldr >k RcqjD;a; fla;=jla iy >k;ajh   o

m;=f,a wrh  a o jk taldldr >k w¾O f.da,hla tajdfha wdOdrl iïmd; jk mßÈ tlg iïnkaO
lsÍfuka iEfok ixhqla; jia;=fjka fi,a,ï nvqjla idod we;' fmdÿ m;=f,a isg fi,a,ï nvqfõ
.=re;aj flakaøg we;s ÿr fidhkak' fi,a,ï nvqjg fla;=fõ jl% mDIaGh iqug ;sria ;,hla yd
iam¾Yj ia:dhS iu;=,s;;djfha mej;Sug fkdyels kï  20  nj fmkajkak'

iuñ;sfhka fi,a,ï nvqfõ .=re;aj flakaøh G,  OM u; msysghs'

    rEmh      nr               N isg .=re;aj flakaøhg we;s ÿr

fla;=j
21
.4 . g

3
a a  1

1
NG .4

4
a a   

w¾O f.da,h
32
. g

3
a  2

3
NG

8

a


fi,a,ï nvqj
32

(2 )g
3

a   NG

 O jgd >q¾K .ekSfuka"

iu;=,s;;dj ia:dhS fkdùu i|yd NC < NG

3 3 32 4 2 3a
(2 )g . NG = g(- )  g.

3 3 3 8

3
(2 ).NG = - 2  + 

8

(3  - 16)
NG = 

8(2+ )

a a a a

a
a

a

      

 





 



(3 16)
tan

8(2 )

1 (3 16)

4 8(2 )

2(2 ) 3 16

20

a a









 













  



G
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WodyrK 10

w¾O isria fldaKh 15° jk taldldr >K fla;=jla tys m;=, r`M ;sria fmdf<djla u; ksYap,j
mj;S' fla;=fõ YS¾Ihg .eg .ik ,o ieye,a¨ wú;kH ;ka;=jla u.ska fla;=fõ wCIh yryd hk
isria ;,fha ;sri iu. 45° l fldaKhlska há w;g we£fuka we, lrkq ,efí' fla;=fõ YS¾Ih"
fla;=j fmdf<dj iu. iam¾Y jk ,CIHhg isriaj by<ska msysgk úg fla;=fõ fl<jr fmdf<dj
u; ,siaid hdug wdikak fõ' ;ka;=fõ wdk;sh T wNs,ïN m%;sl%shdj yd >¾IK n,h ks¾Kh lsÍug
m%udKj;a iólrK ,shd olajkak' tu.ska

i.
3 2

W
16

T 

ii. >¾IK ix.=Klfha w.h  
3

19
 nj fmkajkak'

fla;=fõ iu;=,s;;djh i|yd

 A jgd >q¾Kh .ekSfuka

              Ao

n, isriaj úfNaokfhka"

n, ;sriaj úfNaokfhka

iSudldÍ iu;=,s;;djh i|yd

3
T. sin 45 . sin15 0

4

3
T. sec15 .sin 45 . sin15 0

4

T 3
sin15

42 cos15

3 2
T = sin30

8

3 2

16

W h

h W h

W

W

W

   

    

 








      F - Tsin 45  = 0

3
                          F = 

16
W

 

F

R

3

16
19

16

3

19

W

W











 R. Tcos 45  - W = 0

19
                         R = 

16
W
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WodyrK 11

wrh a jQ taldldr >k w¾O f.da,hlska m;=f,a wrh a iy Wi a jk Rcq jD;a;dldr fla;=jla bj;a
lrñka >k jia;=jla idod we;' w¾O f.da,fha iy fla;=fõ ;, wdOdrl iumd; jk w;r foflysu

fmdÿ Wi h jQ RcqjD;a;dldr fla;=jl ia;rh ialkaO fldaKh YS¾Ifha isg 
3

4
h  ÿrlska we;ehs

Wml,amkh lr flakaøh O fõ' O isg >k jia;=fõ ialkaO flakaøh  G g we;s ÿr fidhkak'

>k jia;=j tys jl% mDIaGfha ,CIHhla" ;sri iu.   fldaKhla idoñka
wdk;j mj;sk r`M ;,hla yd iam¾Yj iu;=,s;;djfha mj;S' >k jia;=fõ
yrialvla rEmfhka fmkajhs' O iy G ;,fha jeä;u nejqï f¾Ldj
Tiafia tlu isria ;,hl msysghs' OG ;sria nj § we;'   030  nj
fmkajkak' w¾O f.da,fha nr W nj § we;'

iam¾Y ,CIfha § >¾IK n,fha yd § wNs,ïN m%;sl%shdfõ w.hka W
weiqßka ,nd .kak'

;,h iy >k jia;=j w;r >¾IK ix.=Klfha l=vd;u w.h fidhkak'

iuñ;sfhka fYaIfha .=re;aj flakaøh fla;=fõ wCIH u; msysghs'

tall mßudjl ialkaOh P f,i .ksuq'

rEmh   ialkaOh     O isg .=re;aj flakaøhg we;s ÿr

w¾O f.da,h
32
p

3
a

3

8
a

fla;=j
21
. p

3
a a

1

4
a

fYaIh
31
p

3
a OG

 O jgd >q¾Kh .ekSfuka"

w¾O f.da,fha nr 32

3
W a p

>k jia;=fõ nr  
2

W


>kfhys iu;=,s;;djh i|yd

F, R, 
W

2
 n, ;=fkys l%shdf¾Ld A  yryd hd hq;=h'

3 3 31 2 3 1 1
.OG = . .

3 3 8 3 4

6 1
OG = 

8 4

2

a pg a pg a a pg a

a a

a

  





OG
sin  =

OA

2           

1
           

2

         θ = 30

a

a
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   R - cos  = 0 
2

                          R = cos
2

                             =  cos 30
2

3
                             =  

4

W

W

W

W









min

F

R

4

3

4

1

3

1

3

W

W

















;,hg iudka;rj n, úfNaokfhka" ;,hg ,ïNlj n, úfNaokfhka

iu;=,s;;djh i|yd

úh hq;=hs

WodyrK 12

Wi H iy m;=f,a wrh R jk  ABCD taldldr >k Rcq jD;a;dldr is,skavrhlska Wi h iy m;=f,a
wrh R jk  EAB  >k Rcq jD;a;dldr fla;=jla ydrd bj;a lsÍfuka miqj b;sß fldgi rEmfhka
fmkajhs' tfia yEÍfuka ,efnk S jia;=fõ .=re;aj flakaøhg AB isg we;s ÿr fidhkak' tu.ska S

ys .=re;aj flakaøh E ys we;akï   2 2 Hh   nj fmkajkak'

DC m;=, ;sri iu. 
2



 
 
 

 fldaKhlska wdk; r`M ;,hla u; mj;sk mßÈ  S jia;=j ;nd we;'

S  fkd,siaiSug ;,fha r`M nj m%udKj;ah'  S ys .=re;aj flakaøh E ys we;s nj Wml,amkh lr

 Rcos 2 1 H   kï S weo fkdjefgk nj fmkajkak'

jia;=j iEÈ we;s øjHfha >k;ajh W fõ'

iuñ;sfhka  S ys .=re;aj flakaøh is,skavrfha wCIh u; msysghs'

     rEmh nr      AB isg .=re;aj flakaøhg we;s ÿr

    is,skavrh    2R HW
H

2

    fla;=j     
21

R W
3

h
4

h

    S jia;=j    
2R H -  W

3

h


 
 
 

y

   F - sin  = 0 
2

                         F = sin
2

                            =  sin 30
2

                            =  
4

W

W

W

W
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 AB jgd >q¾Kh .ekSfuka

fYaI jia;=fõ .=re;aj flakaøh E u; kï y h  fõ'

KM < DM kï" jia;=j fkdweojefÜ'

WodyrK 13

my; rEmfhka ±lafjk ABCD taldldr >k jia;=fjka ksrEmKh jkafka Wi h jq Rcq jD;a;dldr
fla;=jlska idok ,o >k;ajh   jQ ðkaklhls' tys jD;a;dldr ;, uqyqK;aj, úIalïNhka AB = 2a ,
iy CD = 2a  fõ' fuys   mrdñ;slhla iy 0 1  fõ'

wkql,kh Ndú;fhka tys ialkaOh  
2 21

(1 )
3

a h      nj iy tys ialkaO flakaøh"  G u l=vd

uqyqKf;a flakaøfha isg we;s ÿr   
2

2

3 2

4 1

h  

 

  
 

  
 nj fmkajkak'

wdOdrlh wrh a iy Wi h jk taldldr Rcq jD;a;dldr >k
fla;=jl ialkaOh iy ialkaO flakaøfha msysàu wfmdaykh
lrkak'

ABCD ðka;lfhka mdofha wrh a  iy Wi 
2

h
 jk VAB Rcq

jD;a;dldr >k fla;=jla ydrd bj;a lsÍfuka J >k jia;=j
,ndf.k we;'

J jia;=fjys ialkaO flakaøh  G
1
 ys msysàu fidhd  G

1
 ,  th v  iu. iïmd; fkdjk nj i;Hdmkh

lrkak'

2 2 2

2 2

2 2

H 1 1
R H -    y = R H .  - R .

3 2 3 4

H
H -    y  = 

3 2 12

6H
 y  = 

4(3H )

h
W W hW h

h h

h

h

  
 
 
 

 
 

 





  

2 2

2 2

2 2

2 2

6H

4(3H- )

3 12H 6H 0

4H 2H 0

( 2H) 2H 0

2H+ 2H 2H 2H 0

2H 2H ,   2H+ 2H

h
h

h

h h

h h

h

h h

h




   

  

  

   

 

 

H 2H 2H

                       = 2 2 H

h h    



 

(H ) tan R

(H ) R cot

2 1 H < R cot

h

h
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2

2

0

2 2 2
3 2 2 2

2

0

2 2 4 2 3 2
2 2

2

0

2 2 4 2 3 2
2 2

2

 = .

1

LG = 
M

(1 ) 2
(1 )

M

(1 )
2 (1 )

M 4 3 2

(1 )
2 (1 )

M 4 3 2

M.g LG

h

h

h

r x x

a
x a xdx

h

a a
x x a x dx

hh

a x a x x
a

hh

a x a x x
a

hh

  


 

  
 

 
  

 
  



  
 

 

 
    

 

  
       

  
       









2 2
2 2

2 2 2 2 2

(1 ) 2
(1 )

M 4 3 2

3(1 2 ) 8 8 6

M 4 3

h a

a h

  
 

      

 
   

 

     
  

 

J jia;=j tys úYd, uqyqKf;a mßêfha ,CIHhlska ksoyfia t,a,d we;' iu;=,s;;djfha §  J ys

iuñ;sl wCIh isri iu. 
2

2

8 2 2
tan

4 8 5

a

h

 


 

  
  

  
 u.ska fokq ,nk   iq`M fldaKhla idok nj

fmkajkak'

Wi x  jk  AB isg x ÿrlska msysá PQ jD;a;dldr ;eáh i,lkak'

 PQ ys mßudj 2r x 

PQ ys ialkaOh    2r x  

      

iuñ;sfhka ialkaO flakaoh G hkak LM u; msysghs'

(1 )

(1 )

(1 )

x h

r a a

a
r a x

h

a
r x a

h

 








 


 


 

    

 
 
 

2

0

3

2

0

0

3 3

33 3
2

2 2

 =

(1 )

(1 )
.

(1 )
3

1
3 (1 )

1(1 )

3 1 3 1

M = (1 ) ...........................(1)
3

h

h

h

r dx

a x
a

a x h
a dx

h
a

h

h
a a a

a

ha
a h

a

a h

 





   




  



  


 


  

 
         

      


 

 

 





ðkaklfha ialkaOh
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  = 0 jk úg ðka;lh Wi h  iy mdofha wrh a jk fla;=jla njg m;afõ'

(1) ka  = 0 úg fla;=fõ ialkaOh  
21

3
a h 

Ys¾Ifha isg fla;=fõ ialkaO flakaoh  
3 3

.
4 1 4

h h
   l ÿßka msysghs' (2) ka

J ys .=re;aj flakaøh fiùu

rEmh             nr        AB isg .=re;aj flakaøhg we;s ÿr

ðkaklh 2 21
g(1+ + )

3
a h   

2

2

2 3

4 1

h  

 

  
 

  

 VAB fla;=j  
21

3 2

h
a g  

1
.

4 2 8

h h


fYaIh
2

21
1

3 2
a h g


  

 
  

 
y

 L jgd >q¾Kh .ekSfuka

  V ,CIH G
1 
iu. iïmd; úh fkdyel'

 

 

 

2 2
2

22 2

2 2

2

2

2 3
12M

2 3

12
1

3

2 3
           ...........................(2)

4 1

a h

a h

a h

h
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2 2 2 2 2

2

2 2
2

2

2

2

2

2 2

2

2 31 1 1
1 1 . .

3 2 3 4 3 2 81

1 2 3
2 4 16

3 8 12

8 2 2

3 8 12

2 8 22 2

3 8 12 4 2 2

8 2 2

h h h
a h g y a g a g

h h
y

h
y

h h h
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h

 
         

 

 
  

 

 

 

 

   

 

   
             

 
      

 

  
  

  

  
   

  

     
 

   


2

2

4
0                       ( 0< <1)

8 2 2
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2

2

2

2

2

2

tan

3 8 12

8 2 2

5 8 4

8 2 2

8 2 2
tan

4 8 5

a

h y

h
h y h

h

a

h



 

 

 

 

 


 




  
    

  

  
  

  

  
   

  
isri

ABCD

isria f¾Ldj
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8'4 wNHdih
1.  ABC taldldr ;%sfldaKfhka ADE fldgila bj;a lsÍfuka iEfok ADE ;%sfldaKfha j¾.M,h

ABC ;%sfldaKfha j¾.M,fhka wvlg iudk fõ' fuys  DE, BC g iudka;r fõ' BCED
fldgfia .=re;aj flakaøhg BC isg ÿr fidhkak'

2. ABC ;%sfldaKfhka  DE, BCg iudka;r jk fia ADE fldgi bj;a lrkq ,efí' a yd b hkq
A isg BCyd DEg ms<sfj<ska we;s ,ïNl ÿr kï fYaIfha .=re;aj flakaøhg BC isg we;s ÿr

2 22

3( )

a ab b

a b

 


  nj fmkajkak'

3. È. a, b, c  jk ovq ;=kla ;%sfldaKhla iEfok mßÈ tajdfha fl<jrj,aj,ska ikaê lr we;'
;%sfldaKfha .=re;aj flakaøh fidhkak'

4. taldldr ;%sfldaKdldr ABC ;yvqjlska wka;¾ jD;a;dldr j¾.M,h iys; fldgi bj;a lr

we;' fYaIfha .=re;aj flakaøhg BC isg we;s ÿr  
3

2

S 2 3

3

s aS

as s S





 
 

 
 nj fmkajkak' fuys  S hkq

;yvqfõ j¾.M,h jk w;r s hkq ;yvqfõ w¾O mßñ;sh iy BC = a fõ'

5. ACB hkq  AOB úIalïNh iy AB g ,ïNl OC wrh iys; taldlr w¾O jD;a;dldr wdia;rhls'

OB u; P iy OP È.  
1

2
a jk mßÈ OPQR iup;=ri%dldr fldgila wdia;rfhka lmd bj;a lr

we;' b;sß fldgfia .=re;aj flakaøhg OA iy OC isg we;s ÿr fidhkak' b;sß fldgi A ys§
ksoyfia t,a,d iu;=,s;;djfha mj;S kï  AB isri iu. idok fldaKfha gexckh yßhgu

1

2
g jvd wvq nj fmkajkak'

6. ABCDEF hkq isyska ldâfndaâ lene,a,lska idok ,o taldldr Ivi%hls' ABC ;s%fldaKh lmd

bj;a lr DEF ;%sfldaKh u; ;eîfuka uq`M moaO;sfhau .=re;aj flakaøh 2

9

a  ÿrla .uka lrk

nj Tmamq lrkak' fuys a hkq Ivi%fha mdohl È. fõ'

7. wrh a jk taldldr w¾O jD;a;dldr wdia;rhl .=re;aj flakaøhg tys flakaøfha isg we;s ÿr 4

3

a


nj Tmamq lrkak'
AOB wrh  2a jk taldldr w¾O jD;a;dldr wdia;rhl mdou fõ' O tys flakaøh fõ' mdou AO
iy wrh a jk w¾O jD;a;dldr wdia;rhla lmd bj;a lr fYaIh  A j,ska ksoyfia t,a,d we;'
iu;=,s;;djfha § w¾O AOB ys isrig wdk;sh fidhkak'

8. tlu m%udKfha m;=,j,a iys; >k is,skavrhla iy Rcq jD;a;dldr >k fla;=jla tajdfha
m;=,j,aj,ska tlg iïnkaO lr we;' ixhqla; >kfha .=re;aj flakaøh fmdÿ mdofha msysgk
mßÈ fla;=fõ Wi is,skavrfha Wig ork wkqmd;h fidhkak'

9. Rcq jD;a;dldr fla;=jl m;=, ydrd bj;a lr >k jia;=jla idod we;' tu`.ska tlu m;=, iys;
Rcq jD;a;dldr l=yr fla;=jla iE§ we;' fYaIfha .=re;aj flakaøh l=yr fla;=fõ Ys¾Ih iu`.
iumd; ùug fldmuK m%udKhla idod bj;a l< hq;=o@
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10. isria fldaKh 60°jk taldldr Rcq jD;a;dldr >k fla;=jlska Wmßu úYd,;ajhla we;s
f.da,h fYaIfha .=re;aj flakaøhhla lmd bj;a lrkq ,efí' u.ska wCIH 11 : 49 wkqmd;hg
fnfok nj fmkajkak'

11. Wi h jQ Rcq jD;a;dldr >k fla;=jla tys 
1

2
h  Wil§ wCIhg ,ïNl ;,hlska lmd we;'

fla;=fõ mdoh iy lemqu w;r fldgia .=re;aj flakaøh fidhkak'

12. l=yr jia;=jla idod we;af;a mDIaG >k;ajh   jk l=yr fla;=jla iy mdou mDIaG >k;ajh  
jk l=yr w¾O f.da,hl iumd; jk mßÈh' ixhqla; fla;=fõ jl% mDIaGfha jl% odrh ´kEu
,laIHhla ;, mDIaGhl iam¾Y lrñka iu;=,s; fþok msysghs kï fla;=j w¾> Ys¾I fla;=jk

jk  a     2.cot 3 3 cos 2sin        u`.ska fok nj fmkajkak'

13. jD;a;dldr mdou bj;a lrk ,o l=yr fla;=jl Ys¾Ih  O o wv isria fldaKh  o Wi h jk w;r

fla;=j idod we;s øjH j¾. tallhl >k;ajh   o fõ kï fla;=fõ ialkaOh 2 sec tanh  

nj fmkajd ialkaOh flakaøfha msysàu fidhkak' tu øjHfhakau idod we;s wrh  tanh  jk
jD;a;dldr ;eáhl flakaøh fõ' fuu jD;a;dldr ;eáh by; l=yr fla;=fõ jD;a;dldr mdoug

w,jd ixhqla; jia;=jla idod we;'  O isg ixhqla; jia;=fõ ialkaO flakaøhg ÿr  

2
sec tan

3

sec tan

h  

 

 
 

 



nj fmkajkak'

ixhqla; jia;=j mdofï we;s .eÜfÜ  A ,laIHhlska t¨ úgg  AO iy AB há isri iu`. iudk

fldaK idohs kï 
1

sin
3

  nj fmkajkak'

14. flakaøh O iy wrh  a jk w¾O jD;a;hlska o flakaøh C ys 
2

3


 l fldaKhla wdmd;kh lrk

jD;a; pdmhlska jg ù we;s <i| yeve;s taldldr wdia;rhla rEmfha fmkajd we;' fuu

wdia;rhfha ialkaO flakaøh C isg  ka  ÿrlska we;s nj fmkajkak' fuys 
3 3

6 3
k








wdia;rfha ialkaOh M f,i .kak' Èla lrk ,o BA f¾Ldj Èf.a <if|a A fl<jfrys § È. 2a
iy ialkaOh  m  jk taldlr Rcq isyska AD oKavla oDVj iú lsÍfuka rEmfha ±lafjk mßÈ
±le;a;la idod we;' ±ka ±le;a; ;sria fmdf<dj u; ;,h isria jk fia ;nd we;'  oKafâ
ksoyia D fl<jr;a w¾O jD;a;h;a fmdf<dj iu. iam¾Y jk fia iu;=,s;;dj mej;Sug

 M 3 1 4 6k m    úh hq;= nj fmkajkak'

a a
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15. wrh a flakaøh  O iy u;=msg >k;ajh  jk taldldr f.da,Sh lfnd,lska  O isg  cos , cosa a 

ÿrj,ska  ( O g fomiska ) iudka;r ;, folla lemSfuka ,o l,dmhla rEmfha olajd we;' fuys

0
2


     fõ'

wkql,kh Ndú;fhka"

(i) l,dmfha ialkaOh  22 cos cosa   

(ii) l,dmfha ialkaO flakaøh iuñ;sl wCIh u; tys
A, B  fofl<jr w;r yß ueo msysgk nj
fmkajkak' ñka A l,dmfha O isg cosa   ÿrlska
fjhs'

>k;ajh  jk wrh sina  jk taldldr jD;a;dldr

;eáhla by; l=yr jia;=fõ úYd, jD;a;dldr odrhg
w,jd ixhqla; jia;=jla idod we;' tu jD;a;dldr ;eáfha
ialkaO flakaøh Bu; msysghs kï ixhqla;fha ialkaO
flakaøh fidhd ixhqla;fha jl% mDIaGh ;sria ìula u;
;enq úg ´kEu m sy sául§ iu;=,s; fjhs kï

sin 1 cos   nj fmkajkak'

16. wrh a iy mDIaÀl >k;ajh   jk taldlr l=yr w¾O f.da,Sh flakaøfha isg  a cos  ÿrlska
jl% mDIaGhg iudka;rj ;,hla lemSfuka l=yr jia;=jla idod we;' tu ldmd bj;a lrk ,o
uqyqKf;ys fla;h  kï  tu l=yr jia;=fõ .=re;aj fla;h   OC  ys uOH ,laiH msysák nj
fmkajkak'

by; l=yr jia;=jg wrh  a sin a iy >k;ajh  s jk jD;a;dldr ;eáhla we,ùfuka m;%ohla

idod we;' tu ixhqla; jia;=fõ .=re;aj flakaøh  OC u;  isg 
2

2

1 cos cos
cos

1 2cos cos
a

 


 

  
 
  

ÿrlska msysgjk nj fmkajkak'

 
3


   o tu l=yr jia;=fõ nr w o kï o tu jia;=jg nr W o  È. b jk AB oKavla oDV f,i

by; jia;=fõ .eÜfka odrhg iú lsÍfuka  idod we;' È. b yd nr 
4

w
O, A  iy B úl¾Kh fõ'

ixhqla;fha .=re;aj flakaøh fidhkak'

tu B ,laIHfhka t,a¨ úg oKav há isri iu.  1 1
tan

7
  
 
 

 fldaKhla idoñka iu;=,s;;djfha

t,af,hs'  3b = 4a nj fmkajkak'


