
Grade 12hdka;% úoHdj

01

jia;=jl ksYap, ;;ajh fyda p,s; ;;ajh fjkia lrk fyda fjkia lsÍug W;aiy lrk lsishï 
yelshdjla n,h f,i ye¢kafõ' n,h wdldr ;=klska mj;shs'

2'2 tal;, n,2'2 tal;, n,

wdl¾IK ^úl¾IK& n,wdl¾IK ^úl¾IK& n,01'

jia;+ka folla w;r fN!;sl iïnkaO;djla fkdue;sj yg.kakd wfkdakH jYfhka l%shd lrk n,
Wod (- .=re;ajdl¾IK n,

úoHq;a n,
pqïNl n,
mrudKql n,

m%;sl%shd n,'m%;sl%shd n,'02'

jia;+ka folla tlsfkl iam¾Y ùfï§ wfkdakH jYfhka yg.kakd n,'

m%;sl%shd n,'m%;sl%shd n,'03'

weÿkq ;ka;=jl fya oKavl yg.kakd n, jia;=jla u; fhdok n,hla hgf;a jia;=jl l%shdj fjkia 
fõ'

n,h hgf;a isÿjk l%shdj,sh ^;ajrkh ùu" N%uKh ùu" p,s; ÈYdj fjkia lsÍu" fmr,Su" jia;=fõ 
yevh fjkiaùu& y÷kd.ekSu i|yd n,h ms<sn| my; .=K oekf.k isáh hq;=h'

01' n,fha úYd,;ajh'
02' n,fha l%shdldÍ ÈYdj fyj;a wNsÈYdj
03' n,fha l%shdldÍ ̂l%shd& ,laIH fyj;a Wmfhda.S ,laIh'

n, iïm%hqla;h'n, iïm%hqla;h'

oDv jia;=jla u; l%shd lrk n, moaO;shla u.ska we;slrk l%shdjg iudk l%shdjla we;s lrk mßÈ 
fhÈh yels ;ks n,h tu n, moaO;sfha iïm%hqla;h hehs lshkq ,efí'

tlsfklg wdk; n, folla iïm%hqla;fha úYd,;ajh yd ÈYdj

jia;=jla u; l%shdlrk P yd Q tal,laISh n, folla úYd,;ajfhka yd ÈYdfjka OA yd OB u.ska 
ksrEmKH lrk w;r tu n, fol q fldaKhlska wdk; hehs .ksuq'

rEmfha mßÈ OA yd OB noaO mdo jYfhka we;s OACB iudka;rdi%hla ks¾udKh l< úg OC úl¾Kfhka 
by; n, foflys iïm%hqla;fha úYd,;ajh yd ÈYdj ksrEmKh lrhs'

2R = 2 2P  + Q  + 2PQ Cos q

R = 2 2P  + Q  + 2PQ Cos qÖ

iïm%hqla; n,h P iu`. idok fldaKh a kï

tan a=
Q Sin q 

P + Q Cos q

a= -1tan
Q Sin q 

P + Q Cos q( )

B

A
P

Q

O

q

B C

APO

Q

a
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n, iudka;rdi% m%fïh

iudka;rdi%hl noaO mdo hq.,hla u.ska n, foll úYd,;ajh yd ÈYdj ksrEmKh l< úg tu mdo fol 
w;r jQ úl¾IKh u.ska tu n, fofla iïm%hqla;fha úYd,;ajh yd ÈYdj ksrEmKh lrhs'

0eg :- (1) wxY=jla u; 9 N yd 5N ne.ska jQ n, folla tlsfklg 60  la wdk;j l%shd lrhs kï tys 
iïm%hqla;fha úYd,;ajh yd ÈYdj fidhkak'

5N

9N

060

R = 2 2P  + Q  + 2PQ Cos q

= 2 2 09  + 5  + 2 x 9 x 5 x Cos 60

Ö

Ö

= 81 + 25 + 2 x 9 x 5 x 1
2Ö

= 12.29 N

9N n,fha ÈYdjg iïm%hqla;h idok fldaKh a kï

a= -1tan
Q Sin q 

P + Q Cos q( )

= -1tan
05 Sin 60

09 + 5 Cos 60( )
= 0 20  17'

0eg :- (2) wxY=jla u; l%shdl rk n, fofla úYd,;ajh 12N yd 7N jk w;r tajd w;r fldakh 120  ls' 
iïm%hqla;fha úYd,;jh yd ÈYdj fidhkak'

n, foll iïm%hqla;fha úfYaIs; wjia:d'

01' Q = 0 úg

R = 2 2P  + Q  + 2PQ Cos q

= 2 2P  + Q  + 2PQ Cos 0

Ö

Ö

= 2 2P  + Q  + 2PQÖ

= P + Q

= 2(P + Q)Ö

tan a=
Q Sin 0

P + Q Cso 0

= 0tan a

= 0a

P Q

002' Q = 90  úg

R = 2 2 0P  + Q  + 2PQ Cos 90

= 2 2P  + Q  

Ö

Ö

tan a=
0Q Sin 90

0P + Q Cso 90

=
Q
P

tan a

Q

P
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003' Q = 180  úg

R = 2 2 0P  + Q  + 2PQ Cos 180

= 2 2 P  + Q - 2PQ 

Ö

Ö

tan a=
0Q Sin 180

0P + Q Cso 180

=
0

P - Q
tan a

=
2(P - Q)Ö

= P - Q

[ ]

=a0

04. P = Q úg

R = 2 2P  + Q  + 2PQ Cos q

= 2 2 P  + P - 2PP Cos q 

Ö

Ö

=
22P  (1 + Cos q)Ö

= P    2 (1 + Cos q)

P Q

Ö

n, úfNaokh

;ks n,hla u.ska we;slrk l%shdjg iudk l%shdjla we;s lrk mßÈ n, folla fyda lsysmhla fh¥ úg 
tu n, folg fyda lsysmhg ;ks n,fha ixrpl fyj;a úfNaok fldgia hehs lshkq ,efí'

R n,h tlsfkl ,ïN ÈYd follg úfNaokh lruq'

y

x

R

q

=® Fx R Cos q

=­ Fy R Sin q

Eg :- y

x

060

10 N

§ we;s ÈYd Tiafia úfNaokh lrkak'

=® Fx 010 Cos 60

= 10 x 1
2

= 5 N

=­ Fy 010 Sin 60

= 10 x 3
2

Ö

= 5   3  NÖ

fyda =­ Fy 010 Cos 30

= 10 xÖ

= 5   3  NÖ

3
2

wxY=jla u; l%shdlrk tal;, n, moaO;shl iïm%hqla;h fiùu'

wxY=j u; l%shdlrk tla tla n,h fjkqjg ,ïN ÈYd folla Tiafia l%shdlrk úfNaok fldgia folla 
fhÈh yel' túg uq¿ n, moao;shu ,ïN ÈYd folla Tiafia mj;sk n, ldKav follg fjka l, yel' túg 
tla ÈYdjla Tiafia mj;sk ish¿ n, fjkqjg tajdfha úYd,;aj j, tl;=jg iudk úYd,;ajhla we;s n,hla 
tu ÈYdjg fhÈh yel' tu n, moaO;sh fjkqjg tlsfkl ,ïn ÈYd j,g x, y n, folla ie,lsh yel'
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8N
2   3NÖ

6N

030

030

Eg :- =® Fx
0 06 Cos 0 + 2    3 Cos 30  - 8 Cos 60

= 6 + 2    3 x       - 8 x

= 6 + 3 - 4

Ö

Ö3
2
Ö 1

2

= 5 N

=­ Fy
0 06 Sin 0 + 2    3 Sin 30  + 8 Sin 60

= 0 + 2    3 x       - 8 x

= 3 + 4    3

Ö

Ö 3
2
Ö1

2

= 5  3 N

ÖÖ

R

5N

5    3 NÖ

a

=2R
2 2(5    3)  + 5

= 75 x 25

= 10N

Ö
2R

R

= 5   3
5

tan a Ö

=tan a 3Ö
=a 060

Eg :- (02)

3N

045

3N

8   3 NÖ

3    2 NÖ

060

=® Fx
0 03 + 8    3  Cos 60  - 3    2 Cos 45

= 3 + 8    3 x     - 3    2 x 

= 3 + 4    3 - 3

Ö

Ö1
2

= 4    3 N

=­ Fy
0 03 + 8    3  Sin 60  - 3   2  Sin 45

= 3 + 8    3  x      -  3    2  x    

= 3 + 12 - 3

Ö

Ö3
2

= 12 N

Ö

Ö1
2Ö

Ö
Ö

Ö
Ö 1

2Ö
Ö

=R
2 2(4   3 )  + (12)

= 48 + 144

= 13.86 N

Ö

= 12
4   3

tan a Ö

=tan a 3Ö
=a 060

12 N

R

4   3  N
a

Ö

Ö

Ö

n, >Q¾Kh

jia;=jla u; fhdokq ,nk n,hla fya;=fldg f.k jia;=j lsishï ,laIhla jgd N%uKh jkafka kï 
n,fha úYd,;ajh;a N%uK ,laIfha isg n,fha l%shd f¾Ldjg mj;sk wNs,ïN ÿfr;a .=Ks;h N%uKfha 
úYd,;ajh bÈßm;a lsÍu i|yd Ndú;d lrk w;r th n, >Q¾Kh fyj;a jHdj¾;h f,i ye¢kafõ'
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F N

O

x

O ,laIh yryd hk wlaIh jgd F n,fha >Q¾Kh

n,h x n,hg N%uK wlaIfha isg ,ïN ÿr=

F x ON=

= FxJ tall - Nm jqj;a J j,g iudk fkdfõ'

n, hq.au'

úYd,;ajfhka iudk ÈYdfjka m%;súreoaO tlsfklg iudka;r tal f¾Çh fkdjk n, follg n, 
hq.auhla hehs lshkq ,efí'

F

O

N

M

fï wkqj n, hq.auhl iïm%hqla;h Y=kH ksid tu.ska jia;=j f¾Åh p,s;h fjkia fkdjk w;r jia;=j 
N%uKhg ,la fõ'

jia;=jl .=re;aj flakaøh"

´kEu jia;=jla u; mDÓúh u.ska wdl¾IK n,hla fufyh jk w;r fuu n,h jia;=fõ nr f,i 
ye¢kafõ' th jia;=fõ jQ ksYaÑ; ,laIhlska l%shd;aul fõ' th .=re;aj flakaøh fõ'

iudldr yevfhka hq;a jia;=j .=re;aj flakaøj, msysàu" iuñ;sl;ajh ne,Sfuka fidhd .; yel'

01' taldldr oKav ̂uOH ,laIfha msysghs'&

02' jD;a;dldr ;eáh" uqÿj" >K yd l=yr f.da, ̂cHdñ;sl flakaøj, msysghs'&

03' iup;=ri% $ iDcqfldaKdi% $ iudka;rdi% yeve;s taldldr wdia;r ̂úl¾K fþokhjk ia:dkfha msysghs&

04' >K yd l=yr is,skavr ̂wlaIfha uOH ,laIfha msysghs&

G

G G G

G

G

G

G
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05' taldldr ;%sfldaKdldr wdia;r ̂uOH ,laIH fþokh jk ,laIfha msysghs&

G

O jgd n, hq.aufha >Q¾Kh (G) = F x OM + F x ON

= F x (OM + ON)

= F x MN

n, hq.auhl >Q¾Kh = tla n,hl úYd,;ajh x n, fol w;r ,ïN ÿr

iudka;r n, j, iïm%hqla;h yd l%shd f¾Ldj'

A Byx

Q

P
(P + Q)

iïm%hqla; n,fha >Q¾Kh  = 
fjk fjku n, j,
>q¾K j, ùÔh ftlH

(P + Q) x = Q (x + y)

Px x Qx = Qx + Qy

Px = Qy

x
y

= Q
P

fï wkqj P yd Q icd;Sh n, foll iïm%hqla;fha l%Shd ,laIh P yd Q ys l%shd ,laIh hd lrk f¾Ldj Q : P 
wkqmd;hg fnfok ,laIh fõ'

eg :- 10 N yd 20 N ne.ska jQ icd;Sh n, folla tlsfkl 90 cm la ÿßka l%shd lrhs kï n, fofla 
iïm%hqla;h fidhkak'

A O B

20 N 10 N

x

90 cm

iïm%hqla;fha úYd,;ajh

R = 20 N + 10 N

= 30 N

x
y

= G
P

x
90 - x

= 10
20

=20x 900 - 10x

=x 30 cm

ixhqla; jia;= j, .=re;aj flakaøh fiùu'

eg :- rEmfha oelafjk wrh 2R yd R jQ f.da, ixhqla;fha .=re;aj flakaøh fidhkak'
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G G2

G1

2p (2R)  w

2pR w

G  G  1 2 = 2R + R  = 3R

G jgd >Q¾Kh .ekSfuka
2p (2R)  w x x = 2pR  wx (3R - x)

4x = 3R - x

x = 3R
5

wxY= jHdma;shg .=re;aj flakaøfha msysgqu

m g1

(x ,y )1 1

(x,y)

(x ,y )2 2

(x ,y )3 3

m g4

(x ,y )4 4

(x ,y )n n

m gn

m g3

m g2Mg
X

Y

rEmfha oelafjkafka wxY= n ixLHdjlska iukaú; jk wxY= jHdma;shl tla tla wxY=fjys msysàï XY wlaI 
moaO;shla u`.ska ksrEmKh jk wdldrhhs' moaO;sfha wxY=j, ialkaO m , m , m , m , ...........m  fõ'  tu wxY=j, 1 2 3 4 n

msysgqï LKavdxl ms<sfj<ska (x ,y ) (x ,y ), (x ,y ), (x ,y ) .......... (x ,y ) fõ' wxY= ish,af,a uq¿ ialkaOh" 1 1 2 2 3 3 4 4 n n

M - m  + m  + m  + m  + ........... + m  jk w;r" moaO;sfha uq¿ nr Mg, tys .=re;aj flakaøh yryd l%shd lrhs' 1 2 3 4 n

.=re;aj flakaøfha msysgqï yryd l%shd lrhs' .=re;aj flakaøfha msysgqï LKavdxlh ( x , y ) >Q¾K ms<sn| uQ,O¾uh 
weiqfrka my; mßÈ fidhd .; yel'

x =
m x  + m x  + m x  + .......... + m x1 1 2 2 3 3 n n

m   + m  + m  + m  + ......... + m1 2 3 4 n

x =
åmx
åm

y =
m y  + m y  + m y  + .......... + m y1 1 2 2 3 3 n n

m  + m  + m  + m  + ............ m1 2 3 4 n

y =
åmx
åm

wiudldr yevfhka hq;a wdia;rhl .=re;aj flakaøfha msysàu ks¾Kh lsÍu'

G

A B

G

T2T1

mg mg

(a) (b)
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taldlr >klñka hq;a ksYaÑ; yevhla fkdue;s wdia;rhl .=re;aj flakaøfha msysàu ks¾kh lsÍu my; mßÈ 
isÿ l< yel'

(a) rEmfha mßÈ wdia;rfha fl<jrl msysá A jeks ,laIHhlska .eg .eiQ ;ka;=jlska wdia;rh hgf;a wdia;rh 
iu;=,s; fõ' fuys § wdia;rfha .=re;aj flakaøh (G) yd A ,laIHh tlu isria f¾Ldjl msysghs' oeka tu f¾Ldj 
ks¾udkh lrkak' bkamiq (b) rEmfha mßÈ wdia;rh fjk;a ,laIHhlska (B) t,ajd tu ,laIHh yryd hk isria 
f¾Ldj o ks¾udKh lrkak' .=re;aj flakaøh fuu f¾Ldj u; msysáh hq;= neúka fuu f¾Ld fol fþokh jk 
,laIHfhka .=re;aj flakaøfha msysàu ,efí' 

ialkaO flakaøh

jia;=jl ialkaOh l%shd lrkakd jQ ,laIHh tys ialkaO flakaøh kï fõ' wxY= moaO;shla ie,l+ úg tys uq¿ 
ialkaOh l%shd lrkakd jQ fyda ths uq¿ ialkaOh l%Shd lrkakd fia ie,lsh yels ,laIHh tu moaO;sfha ialkaoh 
flakaøhhs'

idudkHfhka jia;=jl fyda wxY= moaO;shl ialkaO flakaøh" tys .=re;aj flakaøh iu`. iumd; fõ' 
tfia jkafka jia;=jl fyda wxY= moaO;sh mj;sk ia:dkfha .=re;ajc ;ajrKh ksh;j mj;sk fyhsks' úYd, 
jia;=la ie,l+ úg tys úúO ia:dkj, .=e;ajc ;ajrK w.hka tlsfklg fjkia úh yels ksid tjeks jia;=jl 
ialkaO flakaøh" tys .=re;aj flakaøh iu`. iumd; fkdfõ'

Prepared by,

Nayomi Wijerathne,

Waharaka M.V
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