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,ize;j fzpjk;

epiyapay;
gFjp I

Nkyjpf thrpg;Gj; JizE}y;

ntspaPL

fzpjj;Jiw

tpQ;Qhd njhopEl;g gPlk;

Njrpa fy;tp epWtfk;

kfufk



ii

,ize;j fzpjk;

epiyapay; - gFjp I

Nkyjpf thrpg;Gj; JizE}y;

Kjw;gjpg;G  - 2018

© Njrpa fy;tp epWtfk;

ntspaPL:

fzpjj;Jiw

tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;

kfufk> ,yq;if

,izaj;jsk;  : www.nie.lk

gjpg;G:  mr;rfk;>

   Njrpa fy;tp epWtfk;.



iii

gzpg;ghsu; ehafj;jpd; nra;jp

fzpjf; fy;tpia tpUj;jp nra;tjw;fhf Njrpa fy;tp epWtfj;jpd; fzpjj; Jiwapdhy;

fhyj;Jf;Nfw;g gy;NtW nraw;ghLfs; Kd;ndLf;fg;gLfpd;wJ. ~~epiyapay; -

gFjp I|| vDk; ngaupy; vOjg;gl;l ,e;j E}y; ,jd; Xu; ntspg;ghlhFk;.

juq;fs; 12> 13f;Fupa ghlj;jpl;lj;jpid fw;w gpd; eilngWk; fy;tp nghJj;

juhjug; gj;jpu (cau;ju) guPl;irf;F khztu;fisj; jahu;g;gLj;JtJ Mrpupaupd;

gpujhd fhupakhFk;.  ,jw;Fg; nghUj;jkhd kjpg;gPl;Lf; fUtpfs; kpff; FiwthfNt

cs;sJ. tpahghu epiyaq;fspy; cs;s mNefkhd fUtpfs; nghUj;jg;ghl;bYk;

juj;jpYk; Fiwthd tpdhf;fisf; nfhz;bUg;gJ ,ufrpaky;y. ,e;j epiyikia

khw;wp khztu;fs; guPl;irf;F ed;whfj; jahuhFk; tifapy; Njrpa fy;tp epWtfj;jpd;

fzpjj; Jiwapdhy; ,e;jg; ~~epiyapay; - gFjp I|| vd;w E}y; cUthf;fg;gl;Ls;sJ.

,e;j E}y; ghlj;jpl;lj;Jf;Nfw;g cUthf;fg;gl;l ngWkjpkpf;f thrpg;Gj; JizE}y;

MFk;. nra;J fhl;lg;gl;l cjhuzq;fs; cs;slf;fg;gl;bUg;gJ Mrpupau;fSf;Fk;

khztu;fSf;Fk; kpfTk; gaDs;sjhf mikAk;.

,e;j E}iy gad;gLj;Jtjd; %yk; fzpj ghlj;jpd; fw;wy; - fw;gpj;jy;

nraw;ghl;bidj; jpwk;glr; nra;AkhW Mrpupau;fsplKk; khztu;fsplKk; Nfl;Lf;

nfhs;fpd;Nwd;. ~~epiyapay; - gFjp I|| vd;w E}iy cq;fs; ifNru itg;gjw;F

mDruiz toq;fpa Aus Aid  nraw;wpl;lj;Jf;Fk; ,jidj; jpwk;glr; nra;tjw;F

tsthsu;fshfg; gzpGupe;j fzpjj; Jiwapd; nraw;FOtpdUf;Fk; ntspthup

tsthsu;fSf;Fk; vdJ ed;wpiaj; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;.



iv

gzpg;ghsupd; nra;jp

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) ghlg; gug;Gf;fspy; fzpjg; ghlg;gug;Gf;F

tpNrl ,lk; cupj;jhFk;. fy;tpg; nghJj; juhjug; gj;jpu (rhjhuz ju) guPl;irapy;

cau; kl;lj;jpy; rpj;jpailAk; khztu;fs; tpNrlkhf fzpj ghlg; gug;ig

tpUk;Gfpd;wdu;. ehl;Lf;Fk; cyfpw;Fk; Vw;w Gjpa cw;gj;jpfs; cUthFtjw;F

fhuzkhf ,Ue;j epGzu;fis cUthf;fpaJ fzpj ghlg; gug;gpy; fw;w khztu;fs;

vd;gij fle;j fhyk; rhl;rp gfu;fpd;wJ.

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) fzpj ghlq;fSf;F ghlj;jpl;lj;ij

jahupj;jpUg;gJ tpQ;Qhd cyfpw;F> njhopDl;g cyfpw;F kw;Wk; Ntiy cyfpw;F

Njitahd tpj;Jdu;fis cUthf;Fk; Nehf;fj;jpy; MFk;.

2017 Mk; Mz;bypUe;J cau;ju ,ize;j fzpjk; kw;Wk; cau; fzpj ghlq;fSf;F

kPsikf;fg;gl;l Gjpa ghlj;jpl;lk; eilKiwg;gLj;jg;gLfpd;wJ. ,e;j ghlq;fisf;

fw;Fk; khzt khztpaupd; fw;wiy ,yFthf;Ftjw;F ~~epiyapay;- gFjp I,

gFjp II|| vDk; Nkyjpf thrpg;Gj; JizE}y;fs;  Njrpa fy;tp epWtfj;jpd;

fzpjj; Jiwapdhy; jahupf;fg;gl;Ls;sJ. ,e;j E}ypy; cs;s gapw;rpfs; khztu;fspd;

vz;zf;fU milT kl;lj;ij mse;J ghu;f;fTk; vjpu;fhyj;jpy; eilngWk; fy;tpg;

nghJj; juhjug; gj;jpu (cau;ju) guPl;irf;F Maj;jkhtjw;F nghUj;jkhdjhfTk;

mike;Js;sJ. tpdhTf;Fupa tpilia ngw;Wf; nfhLg;gjd; %yk; khzt

khztpfs; tpdh xd;Wf;F tpilaspf;Fk;NghJ gpd;gw;w Ntz;ba gbKiwfs;

kw;Wk; Kiwik njhlu;ghd mDgtj;ijg; ngw;Wf; nfhLg;gJ vjpu;ghu;f;fg;gLfpd;wJ.

mjd; %yk; tpilia xOq;FgLj;j Ntz;ba Kiw njhlu;ghf khztu;fs;

jq;fs; Mw;wy;> jpwd; kw;Wk; mwpit tpUj;jp nra;tjw;F Kbfpd;wJ. ,e;j

thrpg;Gj; JizE}y;fisj; jahupg;gjw;F epGzj;Jtk; nfhz;l Mrpupau;fs; kw;Wk;

ghlj;jpl;l epGzu;fspd; tsg; gq;fspg;G ngwg;gl;Ls;sJ.



v

NkYk; ,e;j tpdhf;fisj; jahupf;Fk;NghJ xt;nthU ghl cs;slf;fj;jpYk;

gy;NtW Nfhzq;fspy; khzt khztpfspd; mtjhdj;ijr; nrYj;jTk;.

khztu;fspd; mwpit tpupTgLj;jpf; nfhs;Sk; re;ju;g;gj;ijg; ngw;Wf; nfhLf;f>

topfhl;l ftdk; nrYj;jg;gl;Ls;sJ. Mrpupau;fspd; mwpTWj;jy;fs; kw;Wk;

topfhl;lypd; fPo; Rakhff; fw;gjw;F cfe;jjhf ,e;j E}y; jahupf;fg;gl;Ls;sJ.

,t;thwhd ngWkjpkpf;f E}iy cUthf;Ftjw;F MNyhridAk; topfhl;iyAk;

toq;fpa Njrpa fy;tp epWtfj;jpd; gzpg;ghsu; ehafj;Jf;Fk; tsthsu;fshfr;

nraw;gl;l midtUf;Fk; vdJ ed;wpiaj; njuptpj;Jf; nfhs;fpd;Nwd;. ,e;j

E}iyg; gad;gLj;jp mjd; %yk; ngw;Wf; nfhs;Sk; mDgtj;jpd; %yk; kPs;gjpg;Gf;F

gad;gLj;jf;$ba  ngWkjpahd Neu;fUj;Jf;fis vq;fSf;Fg; ngw;Wj; jUkhW

Nfl;Lf; nfhs;fpd;Nwd;.

Nf. uQ;rpj; gj;krpup

gzpg;ghsu;

fzpjj;Jiw

Njrpa fy;tp epWtfk;.



vi

fiyj; jpl;lf; FO

MNyhridAk; topf;fhl;lYk; : fyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;.

Nkw;ghu;it : jpU. Nf.Mu;. gj;krpup

gzpg;ghsu;

fzpjj; Jiw>  Njrpa fy;tp epWtfk;.

jpl;lkplYk; jpU. v];. ,uhNIe;jpuk;

,izg;ghf;fKk; : rpNu\;l tpupTiuahsu;>

f.ngh.j cau;ju ghlj;jpl;l FOj;jiytu;>

fzpjj; Jiw>  Njrpa fy;tp epWtfk;.

cs;thup tsthsu;fs; :

jpU. [p. gp. vr;. [fj;Fkhu rpNul;l tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

jpUkjp. vk;. epy;kpdp gp. gPup]; rpNul;l tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

jpU. v];. ,uhNIe;jpuk; rpNul;l tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

jpU. f. RNjrd; cjtp tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

jpU. gp. tp[a;Fkhu; cjtp tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.

nry;tp.Nf.Nf. t[pkh v];. fq;fhdq;Nf cjtp tpupTiuahsu;>

fzpjj; Jiw>

Njrpa fy;tp epWtfk;.



vii

ntspthup tsthsu;fs; :

jpU. f. fNzrypq;fk; - Xa;Tngw;w gpujk nraw;jpl;l mjpfhup>

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jpU. j. rpjk;guehjd; - Xa;T ngw;w Mrpupau;

jpU. f. ghyjhrd; - Xa;T ngw;w fzpj ghl cjtpf; fy;tpg; gzpg;ghsu;.

jpU. tp. uhIul;zk; - Xa;T ngw;w Mrpupau;

jpU. v];. IP. njhYtPu - Mrpupau;> cnt];ypf; fy;Y}up> nfhOk;G - 08.

jpU. ryq;f ngu;dhd;Nlh - Mrpupau;> tpNtfhde;jh fy;Y}up> nfhOk;G - 13

jpU. vd;. rfge;J - Xa;T ngw;w Mrpupau;

jpU. Nf. ,utPe;jpud; - Xa;T ngw;w gpujp mjpgu;

jpU. [p. vr;. mNrhfh - Mrpupau;> ,uhFy fy;Y}up> khj;jiw.

nkhopr; nrk;ikahf;fk; : jpU. tp. Kj;Jf;FkhuRthkp

Xa;Tngw;w mjpgu;.

ntspaPLk; Nkw;ghu;itAk; : jpU. lgps;A. vk;. lgps;A. tpN[#upa

gzpg;ghsu;

ntspaPl;Lj; Jiw.

fzpdpg; gjpg;Gk; tbtikg;Gk; : nry;tp. fkyNtzp fe;ijah

mr;rfk;> Njrpa fy;tp epWtfk;.

ml;ilg;gl tbtikg;G : jpUkjp. Nf. b. mD\h juq;fdp

mr;rfk;> Njrpa fy;tp epWtfk;.

cjtpahsu;fs; : jpU. v];. nfl;bahuha;r;rp

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jpUkjp. Nf. vd;. Nrdhdp

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jpU. Mu;. vk;. &grpq;`

fzpjj;Jiw> Njrpa fy;tp epWtfk;.



viii

mwpKfk;

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) tFg;Gf;fspy; ,ize;j fzpjg; ghlj;ijf;

fw;Fk; khztu;fs; gapw;rp ngWk; Kfkhf ,e;E}y; jahupf;fg;gl;Ls;sJ.

khztu;fSf;F Nghjpa gapw;rpfis toq;FKfkhfTk;> ghlg;gug;gpid Rakhff;

fw;W guPl;irf;Fj; jahuhFtjw;fhd Xu; Nkyjpf thrpg;Gj; JizE}yhf ,e;E}y;

jahupf;fg;gl;Ls;sJ. ,J Xu; khjpup tpdhj;jhs; njhFjp md;W vd;gijAk;

Rafw;wYf;fhd my;yJ jtwtpl;ltw;iw kPsf; fw;gjw;fhd Xu; JizE}y;

vd;gijAk; khztu;fSk; Mrpupau;fSk; tpsq;fpf; nfhs;s Ntz;Lk;.

,t; thrpg;Gj; JizE}ypy; jug;gl;Ls;s cjhuzq;fspy; fhzg;gLk; tpdhf;fisr;

nra;j gpd;du; mtw;wpw;F toq;fg;gl;Ls;s tpilfis jkJ tpilfSld; khztu;fs;

xg;gpl;L Nehf;f KbAk; vd;gJk; ,q;F jug;gl;lthNw mj;jid gbKiwfisAk;

cs;slf;fpathW khztu;fsJ tpilfs; ,Uf;f Ntz;Lk; vd;gJk; mtrpakd;W.

cq;fsJ tpilfisr; rupghu;g;gjw;Fk; gbKiwfis rupahfg; gpd;gw;Wtjw;fhfTkhd

topfhl;ly;fshfNt ,q;F tpilfs; jug;gl;Ls;sd vd;gijf; ftdj;jpy; nfhs;sTk;.

,e; ~~epiyapay; - gFjp I|| E}yhdJ 2017 Kjy; eilKiwf;F te;Js;s

kPs;Nehf;fpj; jpUj;jg;gl;Ls;s ghlj;jpl;lj;jpw;F mikthf 2019 Mk; Mz;L Kjd;

Kjyhf f.ngh.j (cau;juk;) guPl;irf;Fj; Njhw;Wk; khztu;fis ,yf;fhff;

nfhz;L jahupf;fg;gl;Ls;sJ. MapDk; cau; fzpjj;ijf; fw;Fk; khztu;fSk;

jkf;Fupa ghlg;gug;GfSf;Fupathwhd tpdhf;fisg; gad;gLj;j KbAk;.

Njrpa fy;tp epWtf fzpjj; Jiwapduhy; ntspaplg;gl;l f.ngh.j (cau;juk;)

,w;fhd KjyhtJ ~~gapw;rp tpdhf;fs; tpilfSld;||>vd;w E}iyj; njhlu;e;J

~~epiyapay; I”  vDk; Gj;jfk; ntspaplg;gLfpd;wJ.  ,jd;  njhlu;r;rpahf

epiyapay; II, ,ize;j fzpjk; I,  ,ize;j fzpjk; II  myF uPjpahd gapw;rp

tpdhj;njhFjpAk; tpiutpy; ntspaplg;gLk;. ,g;Gj;jfq;fspYs;s FiwfisAk;

eypTfisAk; Rl;bf; fhl;LtPu;fshapd; mJ vkJ ntspaPLfisj; jpUj;jpaikf;f

cjTk; vd;gJld; cq;fsJ fUj;Jf;fis kpfTk; ngWkjp tha;e;jitahf

kjpf;fpd;Nwhk; vd;gijAk; cq;fSf;F mwpaj;jUfpd;Nwhk;.

jpU. v];. ,uhN[e;jpuk;

nraw;wpl;l FOj; jiytu;

juk; 12> 13 fzpjk;

Njrpa fy;tp epWtfk;.
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1.0 fhtpfs;

1.1 vz;zpf; fzpaq;fs;

vz;fshYk; nghUj;jkhd myFfshYk; KOikahfj; jPu;kdpf;fg;glj;jf;f

fzpaq;fs; vz;zpf; fzpaq;fs; vdg;gLk;.

J}uk;> Neuk;> jpzpT> fdtsT> ntg;gepiy vd;gd vz;zpf; fzpaq;fshFk;.

NkYk; xNutif ,U vz;zpf; fzpaq;fisf; $l;Lk; NghJ> mNj tifahd

,d;ndhU vz;zpf; fzpak; ngwg;gLk;.

cjhuzq;fs;:

jpzpT 10Kg > ntg;gepiy 027 C > Neuk; 20s > ePsk; 2m, gug;gsT 25m >

fdtsT 34m > nfhs;ssT 2l > fjp 15ms  .

NkNy jug;gl;l cjhuzq;fspy; myFfisj; jtpu;j;J ngwgg;Lk; vz;fs;

vz;zpfs; vdg;gLk;.

gUkdhy; (myFfSld;) kl;Lk; Kw;whff; Fwpg;gpl Kbahj fzpaq;fSk;

cs;sd. ,f;fzpaq;fs; gUkhdYk; (myFfSld;) jpirapdhYk; Kw;whff;

Fwpg;gplyhk;. cjhuzkhf>

(i) tlf;F Nehf;fp -115kmh  cld; ,aq;Fk; fg;gy;.

(ii) Jzpf;if xd;wpd; kPJ epiyf;Fj;jhff; fPo; Nehf;fpj; jhf;Fk; 20N
tpir.

fhtpfs; gw;wpa fw;if 19 Mk; E}w;whz;bd; eLg;gFjpapy; Kjypy; Muk;gpf;

fg;gl;lJ. mz;ikf; fhyq;fspy; “ fhtpfs;” Gwe;js;s Kbahj xU fUtpahff;

fhzg;gLfpd;wJ.

nghwpapayhsu;> fzpjtpahsu;> ngsjPftpayhsu;fspdhy; fzpjf; fzpj;jy;

fspy; gad;gLj;jg;gLfpwJ. mNjNtis ngsjPf> fzpjg; gpurpdq;fs;> fhtp

iag; gad;gLj;jpr; RUf;fkhf czu;j;jg;glf; $bajhf cs;sJ.

1.2 fhtpf; fzpaq;fs;

gUkd;fshYk; (myFfSk;) jpirfshYk; Kw;whff; Fwpf;fg;glf; $ba

fzpaq;fs; fhtpf; fzpaq;fs; vdg;gLk;.

cjhuzq;fs;:

(i) tlf;F Nehf;fp 5m ,lg;ngau;r;rp

(ii) njd; fpof;F Nehf;fp -115ms  Ntfk;.

(iii) epiyf;Fj;jhff; fPo;Nehf;fp 30N epiw

(iv) fpilAld; 030  ruptpy; NkNdhf;fp 10N tpir



2

1.3 fhtpfis tif Fwpj;jy;

,U topfspy; fhtpia tif Fwpf;fyhk;.

Nfj;jpufzpj tif Fwpg;G

fhtp jpir nfhz;l Nfhl;Lj;Jz;lk; AB


apdhy;

tifFwpf;fyhk;. Nfhl;Lj;Jz;lk; ABapd; ePsk;

fhtpapd; gUkidAk;> mjd; NkYs;s mk;Gf;Fwp

jpiriaAk; Fwpf;Fk;. ,J fhtpnahd;wpd; Nfj;jpu

fzpj tifFwpg;G MFk;.

cjhuzk;:

fpof;F Nehf;fpa jpirapy; 4N  tpiriaf; Fwpg;gjw;Ff; fpof;F Nehf;fpf;

Nfhl;Lj;Jz;lk; AB, AB=4 myFfs; MFkhW tiuag;gLfpwJ. jpiriaf;

Fwpg;gjw;F> A apypUe;J Bia Nehf;fp mk;Gf;Fwp ,lg;gLfpwJ.

 myF

ml;rufzpj tif Fwpg;G

fhtp AB


> jdpahd ml;rufzpjf; FwpaPl;lhy; a  vdf; Fwpf;fg;gLk;. rpy

fzpjg; Gj;jfq;fspy; a vdj; jbj;j vOj;jhy; Fwpg;gplg;gl;bUf;Fk;.

1.4 fhtp xd;wpd; kl;L

fhtp xd;wpd; gUkd; kl;L vdg;gLk;.

fhtp AB


  a apd; gUkd; AB


 my;yJ  a  vd vOjg;gLk;.

fhtp xd;wpd; gUkd; kiwaw;wJ.

1.5 ,U fhtpfspd; rkk;

,U fhtpfspd; gUkd;fs; rkkhfTk;> xNu jpirapYkpUg;gpd; mf;fhtpfs;

rkfhtpfs; vdg;gLk;.

   AB , CDa b 
 

 vDkpU fhtpfisf;fUJf.

(i) AB CD


(ii) AB CD

(iii) AB, CD
 

 vd;gd xNu jpiriaAilad.

vdpd;> vdpd; kl;Lk;  

AB CD
 

 vdg;gLk;.

A

B

AB


A B
>

D

C

B

A

4AB 
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Fwpg;G: fhtpfs; PQ, RS
 

 If; fUJf.

PQ RS
 

PQ RS

Mdhy; jpirfs; vjpuhdit

vdNt PQ RS
 

1.6 myFf;fhtp

gUkd; 1 myF MfTs;s fhtp myFf;fhtp vdg;gLk;. fhtp a  jug;gbd;>

a  apd; jpirapyhd myFf;fhtp 
a

a  MFk;. ,J â  vdf; Fwpf;fg;gLk;.

1.7 g+r;rpaf;fhtp (#dpaf;fhtp)

gUkd;  g+r;rpakhfTs;s  fhtp g+r;rpaf; fhtp  vdg;gLk;.  ,J O vdf;

Fwpf;fg;gLk;. O = Ock; g+r;rpaf;fhtpapd; jpir vNjr;irahdJ. g+r;rpaf;

fhtp Gs;spnahd;wpdhy; Fwpf;fg;gLk;.

1.8. jug;gl;l fhtpnahd;wpd; kiwf; fhtp

fhtp AB


 jug;gl;bUf;f> fhtp BA


> AB


apd;

kiwf; fhtp vdg;gLk;. BA = -AB
 

MFk;.

Fwpg;G : ;AB BA a a  
 

1.9 fhtpia vz;zp xd;why; ngUf;Fjy;

a  xU fhtpahfTk;>   xu; vz;zpahfTkpUf;f a  vd;gJ fhtp aapdJk;

vz;zp  tpdJk; ngUf;fk; vdg;gLk;.

tif

(i) 0   vd;f. OA a


 vd;f.

NfhL OA  ,y; (my;yJ ePl;lg;gl;l

OA  ,y;)

OB OA  MFkhW OA  ,y; Gs;sp

B ia vLf;f.

OB OA a  
 

 MFk;.

P

Q

S

R

A

a
-a

A

B B

A AA

OO O

B

B

0 1   1 
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(ii) O   vdpd;> a O   MFk;. a  g+r;rpaf; fhtp vd tiuaWf;fg;gLk;.

a o a o    MFk;.

(iii) o   vd;f

fhtp ,a  aapd; jpirf;F vjpuhdjhfTk;> OA  gUkidAilajhfTk;

fhzg;gLk;. ePl;lg;gl;l AO ,y; OB OA  MFkhW Gs;sp B ia vLf;f.

OB a


 MFk;.

1.10 rkhe;juf; fhtpfs;

fhtp a  nka;naz;  0k   jug;gl;bUf;f>

k a  vDk; fhtp> a  apw;F rkhe;jukhdJ MFk;.

(i) k o vdpd;> fhtp apd; jpiriaf; nfhz;bUf;Fk;.

(ii)  vdpd;> fhtp  apd; jpirf;F vjpuhd jhFk;.

,a b  fhtpfs;>  vz;zpahf ,Uf;f>

b a  vdpd;> ,a b  rkhe;jukhd fhtpfs; vdg;gLk;.



5

1.11 fhtpf;$l;ly;

fhtpfs; ,a b  vd;gd ,AB BC
 

 vd;gtw;why; tif Fwpf;fg;gLfpd;wnjd;f.

fhtp a > fspdJk; fhtp b  apdJk; fhtpf;$l;ly; AC


 vd tiuaWf;fg;gLk;.

,J fhtpf;$l;lYf;fhd Kf;Nfhzp tpjp vd tiuaWf;fg;gLk;

AC AB BC 
  

   a b 

1.12 fhtpapd; tiutpyf;fzk;

fhtp gUkDk; jpirAk; nfhz;lJk;> Kf;Nfhzf; fhtpf; $l;ly; tpjpf;F

mikthdjhFk;.

1.13 ,U fhtpfSf;fpilg;gl;l Nfhzk;

,a b  vd;gd ,U fhtpfs;. ,a b  vd;gtw;wpw; fpilNaahd Nfhzk; 
glj;jpy fhl;lg;gLs;sJ.

Fwpg;G : O     MFk;

,a b  rkhe;jukhfTk;> xNu jpirapYkpUg;gpd;    MFk;.

,a b  rkhe;jukhfTk; vjpu;j;jpirapYkpUg;gpd;   MFk;.

1.14 jhdf;fhtp

epiyahd Gs;sp O  itf; Fwpj;J> ahJnkhU

Gs;sp P apd; epiy OP


 My; Fwpf;fg;gLk;.

fhtp OP r


> O itf; Fwpj;J

P apd; jdhf;fhtp vdg;gLk;.
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,A B  vDkpU Gs;spfspd; jhdf;fhtpfs; ,a b  vd;f. ,OA a OB b 
 

 MFk;.

OA AB OB 
  

AB OB OA 
  

b a   MFk;.

1.15 ml;rufzpj tpjpfs;

, ,a b  fhtpfs;> ,   vz;zpfs; MFk;.

(i) a + b  = b + a (ii) (a + b) + c = a + (b + c)

(iii) (a + b) = a + b (iv) a + 0 = a = 0 + a

(v) a + (-a) = 0 = (-a) + a (vi) a = a + a

(vii) (a) = a] = a]

epWty;

(i) ,AB a BC b 
 

  vd;f

,izfuk; ABCD iag; g+u;j;jpahf;Ff.

; ADDC AB a BC b   
   

fhtpf; $l;ly; tpjpg;gb>

Kf;Nfhzp ABC ,y;> AC AB BC a b   
  

Kf;Nfhzp ADC ,y; AC AD DC b a   
  

vdNt a b b a  

(ii) , ,AB a BC b CD c  
  

 vd;f.

fhtpf;$l;ly; tpjpg;gb>

AD AB BD 
  

 AB BC CD  
  

 a b c  

fhtpf;$l;ly; tpjpg;gb>

AD AC CD 
  

 AB BC CD  
  

 a b c  

vdNt    a b c a b c    
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(iii) AB a


 vd;f.

AB AB BB 
  

a a o  (1)

AB AA AB 
  

a o a  (2)

(1)> (2) ,ypUe;J a o a o a   

(iv) AB a


 vd;f

AB BA AA 
  

 a a o   (1)

BA AB BB 
  

 a a o   (2)

(1)> (2) ,ypUe;J    a a o a a     

(v)  a b a b    

,OA a AB b 
 

 vd;f.

o   vd;f.

OA  (my;yJ ePl;lg;gl;l OA ) ,y; Gs;sp A  I>

OA OA   MFkhW vLf;fg;gLfpwJ.

A  ,D}L> AB ,w;F rkhe;jukhf tiuag;gLk; Neu;NfhL OB ia (my;yJ

ePl;lg;gl;l OB ia) B  ,y; re;jpf;fpwJ.

,OAB OA B    ,ay;nghj;jit.

OA A B OB

OA AB OB


   
  

, ,OA OA A B AB OB OB       
     

 MFk;.

;OA a A B b    
 

OB OB 
 

OB OA A B    
  

    OA AB 
 

    a b      (1)     a b   (2)

(1)> (2) ,ypUe;J  a b a b    

tif II 0   vd;f.

, ,OA a AB b OA OA a    
   
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BA  apw;F rkhe;jukhf> A  ,D}L tiuag;gLk; NfhL A B  ePl;lg;gll BO it

B  ,y; re;jpf;fpd;wJ.

,g;nghOJ ,A B b OB OA A B a b           
   

 MFk;.

,ay;nghj;j Kf;Nfhzq;fisg; gad;gLj;jp>

 a b a b      vd epWtyhk;.

1.16 nra;J fhl;lg;gl;l cjhuzq;fs;

cjhuzk; 1

ABCDEF  xu; xOq;fhd mWNfhzp. ,AB a BC b 
 

 vdpd;> fhtpfs; , ,AD AE AF
  

vd;gtw;iw ,a b  ,d; cWg;Gf;fspy; fhz;f.

AC AB BC a b   
  

 (1) F

Nfj;jpufzpjj;ijg; gad;gLj;j>

2 ,AD AB AD AB

2 2AD AB b 
 

  (2)

 2 2AE AD DE b a b a      
  

 (3)

Nfj;jpufzpjg; gz;GfspypUe;J

, BC ; ; EFBC FE FE FE BC b b    
  

   2AF AE EF b a b b a       
  

    (4)

cjhuzk; 2

,A B  vDk; Gs;spfspd; jhdf;fhtpfs; KiwNa ,a b  MFk;.

(i) AB  apd; eLg;Gs;sp C

(ii) Gs;sp D > AB  apy; : 1: 2AD DB   MFkhW cs;sJ.

(iii) Gs;sp E > AB  apy; : 1: 2AE EB   MFkhW cs;sJ.

  , ,C D E vd;gtw;wpd; jhdf; fhtpfisf; fhz;f.
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(i) ,OA a OB b 
 

 MFk;.

AB OB OA b a   
  

 
1 1

2 2
AC AB b a  
 

OC OA AC 
  

       
1 1

2 2
a b a a b    

(ii) ,OA a OB b 
 

, : 1: 2AD DB 

AB OB OA b a   
  

 
1 1

3 3
AD AB b a  
 

 
1

3
OD OA AD a b a    
  

    
2 1 1

2
3 3 3

a b a b   

(iii) ,OB ; : 2 :1OA a b AE ED  
 

AB OB OA b a   
  

 
2 2

3 3
AE AB b a  
 

 
2

3
OE OA AE a b a    
  

 
1 2 1

2
3 3 3

a b a b   

cjhuzk; 3

Gs;spfs; , ,A B C  vd;gtw;wpd; jhdf;fhtpfs; KiwNa epiyahd Gs;sp O  itf;

Fwpj;J 2 5 , 7 , 3p q p q p q     MFk;. ,q;F  ,p q  vd;gd ,U rkhe;jukw;w

fhtpfs;. , ,A B C  xU Neu; Nfhl;bYs;sd vdf; fhl;b> C iag; gpupf;Fk; tpfpjj;ijf;

fhz;f.

2 5 , 7 3OA p q OB p q OC p q      
  

   7 2 5 6AB OB OA p q p q ap q        
  

   3 2 5 3 2AC OC OA p q p q p q        
  

 9 6 3 3 2 3AB p q p q AC    
 

vdNt> , ,A B C   xNu Neu;Nfhl;by; cs;sd : 1: 2AC CB 

A

B

O

D

2

1

a

b
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cjhuzk; 4

,a b  vd;gd g+r;rpakw;w rkhe;ju kw;w fhtpfs; ,   vz;zpfs; 0a b  

vdpd;> vdpd; kl;Lk; 0    vdf; fhl;Lf.

0, 0    vd;f

a b oa ob o o o           (1)

kWjiyahf  a b o b o       vd;f

tif (i) o  vd;f

a b o b o     

;  b o b o    vdNt  o 

vdNt o   vdpd; o  MFk;

,t;thNw o  vdpd; o  vd epWtyhk;.

tif (ii) o   vd;f.

a b o  

a b  

a b



 

vdNt ,a b  rhke;jukw;w fhtpfs;.

,J jutpw;F KuzhdJ

vdNt o  MFk;

Ke;jpa epWtypd;gb o   vdpd;> o  MFk;

,o o a b o         MFk;.

cjhuzk; 5

OABC  xu; ,izfuk; BC  apd; eLg;Gs;sp D . ,OD AC  vd;gd M  ,y;

re;jpf;fpd;wd.  ,OA a OC c 
 

 MFk;

(i) OD


 ia ,a c  apd; cWg;Gf;fspy; fhz;f.

(ii) : :1OM MD   vdpd;> OM


 I , ,a c   tpd; cWg;Gf;fspy; fhz;f

(iii) : :1AM MC   vdpd;> OM


I , ,a c   tpd; cWg;Gf;fspy; fhz;f
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(iv) NkNy (ii), (iii) ,y; ngwg;gl;l KbTfisg; gad;gLj;jp , tpd; ngWkhdq;fisf;

   fhz;f.

, ;OA a OC c CB a  
  

1

2
OD OC CD OC CB   
    

1

2
c a    (1)

: :1OM MD 

1

1 1 2
OM OD a c

 

 

 
   

   

 
   (1)

: :1AM MC 

   
1 1 1

AM AC OC OA c a
  

  
    

  

   

1

1 1
a c



 
 

 
    (2)

(1)> (2) ,ypUe;J>

 
1

2 1 1 1 1
a c a c

  

   
  

   

, ca  rke;jukw;w fhtpfs; vd;gjhy;>

 
1

2 1 1



 


  (3)

1 1

 

 


 
(4)

   3 4 ,     
1 1

, 2
2




 

/ 2,    ,ypUe;J (3)      
1

, 2
2 1 3





 



2  

vdNt : : 2 :1OM MD AM MC 
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1.17 gapw;rp

1. ABCDEF xu; xOq;fhd mWNfhzp ,AB a AC b 
 

MFk;.

, ,AD AE AF
  

 vd;gtw;iw ,a b ,d; cWg;Gf;fspy; fhz;f.

2. ABCDEF  xu; xOq;fhd mWNfhzp O  mjd;ikak; MFk;. ,OA a OB b 
 

vdpd;> , , , , ,AB BC CD DE EF FA
     

 vd;gtw;iw ,a b  ,y; fhz;f.

3. ABCD  xU js ehw;gf;fy; ehw;gf;fypd; jsj;jpy; O  ahJnkhU Gs;sp

AO CO DO BO  
   

 vdpd; ABCD ,izfuk; vd epWTf.

4. ABC  xu; ,Urkgf;f Kf;Nfhzp BA BC AC apd; eLg;Gs;sp D  MFk;.

2BA BC BD 
  

 vdf; fhl;Lf.

5. ,a b  vd;gd xd;Wf;nfhd;W nrq;Fj;jhd ,U fhtpfs;> fhtpf; $l;ly; tpjpiag;

gad;gLj;jp a b a b    vdf; fhl;Lf. 5, 3a b a    vdpd; b If; fhz;f.

6. ,a b  vDkpU fhtpfs;> 6,a b  MfTk; ,a b  ,w;fpilNaahd Nfhzk;

060  MfTk; cs;sd. ,a b a b   vd;gtw;iwf; fhz;f.

fhtpfisg; gad;gLj;jpg; gpd;tUk; tpdhf;fisr; nra;f.

7. ABC  xU Kf;Nfhzp ,D E  vd;gd ,AB AC vd;gtw;wpd; eLg;Gs;spfshFk;.

1
,

2
DE BC DE BC  vdTk; fhl;Lf.

8. ABCD   xU  ehw;gf;fy;.   , , ,P Q R S   vd;gd   KiwNa  , , ,AB BC CD DA

vd;gtw;wpd; eLg;Gs;spfs;. PQRS  xu; ,izfuk; vdf; fhl;Lf.

9. Kf;Nfhzp ABC ,d; cr;rpfs; , ,A B C vd;gtw;wpd;  jhdf;fhtpfs;  KiwNa

, ,a b c  MFk;. Kf;Nfhzpapd; ikag; Nghypfs; jhdf;fhtpiaf; fhz;f.

10.OABC  Xu; ,izfuk; AB apd; eLg;Gs;spD . ,OD AC  vd;gd E apy; ,il

ntl;Lfp;d;wd.

,OA a OB b 
 

 : :1OE ED  > : :1CE EA   MFk;.

(i) OD


 ia ,a b  ,d; cWg;Gf;fspy; fhz;f. ,jpypUe;J fhtp OE


 ia ,y;

, ,a b vOJf.

(ii) fhtp AC


 If; fhz;f. OE


 ia , , ba  ,y; vOJf.
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(iii) NkNy (i), (ii) ,y; ngw;w KbTfisg; gad;gLj;jp , itf; fhz;f.

(iv) ,OD CB  ePl;lg;gLk; nghOJ H ,y; re;jpg;gpd; OH


 If; fhz;f.

11. OABC  xU ehw;gf;fy;. ,OB AC  vd;gtw;wpd; eLg;Gs;spfs; KiwNa ,D E

MFk;. DE  ,dJ eLg;Gs;sp F MFk;.

, ,A B C  vd;gtw;wpd;  jhdf;fhtpfs;  O   itf;  Fwpj;J>  KiwNa  , ,a b c

MFk;.   
1

4
OF a b c  


 vdf; fhl;Lf.

,OA BC  vd;gtw;wpd; eLg;Gs;spfs; KiwNa ,P Q  MFk;. Gs;spfs; , ,P Q F

xU Neu;Nfhl;by; cs;sd vdf; fhl;Lf. :PF FQ tpfpjj;ijf; fhz;f.

12. Gs;spfs;  ,BA  vd;gd> Gs;sp O  cld;  xNu  Neu;Nfhl;byikahj  ,U

Gs;spfshFk;. AB apy; D vDk; Gs;sp 2BD DA MFkhW cs;sJ.

O itf; Fwpj;J D apd; jhdf;fhtp  
1

2
3

a b vdf; fhl;Lf.

 1 , , ,BC ka k O D C 


 vd;gd xU Neu; Nfhl;bYk; mikAkhW cs;sd

vdpd; k  apd; ngWkhdj;ijAk; tpfpjk; :OD DC iaAq; fhz;f. AC


 I

,a b  ,y; fhz;f.

NkYk; AC apw;Fr; rkhe;jukhf O  tpD}L nry;Yq;NfhL AB ia E apy;

re;jpg;gpd; 6DE AB  vdf; fhl;Lf.

13. ABCD  xU ruptfk; 
1

2
DC AB
 

 MFk;. ,AB p AD q 
 

 MFk;. BC apd;

kPJ E  vDk; Gs;sp 
1

3
BE BC
 

 MFkhW cs;sJ. ,AE BD  vd;gd ntl;Lk;

Gs;sp ,F BF BD
 

iaj; jpUg;jp nra;fpwJ> ,q;F  0 1    xU khwpyp

ahFk;.  1AF p q   


 vdf; fhl;Lf. ,jpypUe;J  tpd; ngWkhdj;ijf;

fhz;f.
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1.18 njf;fhl;bd; fhtp tiff; Fwpg;G

njf;fhl;bd; jsk; xoy  If; fUJf.

jsk; Oxy  ,y; ,Ox Oy topNaahd

myFf; fhtpfs; KiwNa ,i j

 ,P x y  vd;f

OP r


 vd;f

r OP OM MP xi yj    
  

;OM OM x MP MP y   


 MFk;

2 2 2 2r OP OM MP x y    

1 2 1 2,a a i a j b b i b j   

vdpd;    1 1 2 2a b a b i a b j      MFk;.

1 2 ;OA a a i a j  


 1 2,A a a

1 2OB b b i b j  


 1 2,B b b

OACB  ,izfuk;

,M AB apd; eLg;Gs;sp
1 1 2 2,

2 2

a b a b
M

  
  
 

  1 1 2 20,0 , ,
2 2

a b a b
O M OM MC

  
   

 
 vdNt  1 1 2 2,C a b a b  

   1 1 2 2OC a b i a b j   


cjhuzk; 6

   2, 1 , 5,3A B    vdpd;

(i) , ,OA OB AB
  

 vd;gtw;iw ,y; vOJf.

(ii) , OB ,OA AB
  

 vd;gtw;iwf; fhz;f.

(iii) AB


 apd; jpirapyhd myFf; fhtpiaf; fhz;f.

(i) 2 5 3OA i j OB i j   
 

   5 3 2 3 4AB OB OA i j i i i j       
  
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(ii) 2 22 , 2 1 5OA i j OA    
 

2 25 3 , 5 3 34OB i j OB    
 

2 23 4 , 3 4 25 5AB i j AB     
 

(iii) 3 4AB i j 


AB


  apd; jpirapyhd myFf;fhtp  
3 4 1

3 4
5 5

i jAB
i j

AB


  





1.19  gapw;rp

1. 2 , 4 , 3a i j b j c i j      vd;f.

gpd;tUtdtw;iwf; fhz;f.

(i) (a) 2a b (b) 3a c (c)  2a b c 

(ii) (a) 2a b (b) 3a c (c) 2a b c 

(iii) a b c  apd; jpirapyhd myFf;fhtp

2.      4,3 , 6,6 , 0,1A B C    vdpd;

(a) fhtpfs; , ,OA OB OC
  

 ia vOJf

(b) , ,AB BC CA
  

iaf; fhz;f.

(c) , ,AB BC CA
 

  iaf; fhz;f.

3. O  cw;wgj;jpahfTk; 5OA i j  


> 2 4OB i j 


2OC j


 MfTk; cs;sJ.

,jpypUe;J ABC ,Urkgf;f Kf;Nfhzp vd epWTf.

4. 2 , 3 , 5OA i j OB i j OC i j      
  

 MFk;.

,AB CA
 

 vd;gtw;iwf; fhz;f. ,jpypUe;J , ,A B C xU Neu; Nfhlby; cs;sd

vdf; fhl;Lf.
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5. ,A B vDk; ,UGs;spfspd; jhdf; fhtpfs; ,a b  MFk;.

2 3 5a i j b i j    MFk;.

(i) AB  apd; eLg;Gs;sp R vdpd;> R  ,d; jhdf;fhtpia ,i j  ,y; fhz;f.

(ii) 2c a b   vdpd;> C apd; jpirapyhd myFf;fhtpia ,i j ,y; fhz;f.

6. (a) 3 4i j  ,d; jpirapyhd 10 myF gUkDila fhtpia ai bj tbtpy;

jUf.

(b)    2, 5 , 3,7A B     vdpd;

(i)  ,OA OB
 

 fhtpfis vOjp AB


 iaf; fhz;f.

(ii)  AB


apd; jpirapyhd 65 myF gUkDila fhtpia ai bj tbtpy;

   fhz;f.

1.20 ,U fhtpfspd; vz;zpg; ngUf;fk;

fhtpfspd; $l;ly;> tpj;jpahrk;> vd;gtw;iwg; gw;wpf; fw;Ws;Nshk;. ,U tifahd

ngUf;fq;fs; fhtpfspy; tiuaWf;fg;gl;Ls;sd.

(i) ,U fhtpfspd; vz;zpg;ngUf;fk; (my;yJ Fw;Wg;ngUf;fk;)

(ii) ,U fhtpfspd; fhtpg; ngUf;fk; (my;yJ FWf;Fg;ngUf;fk;)

,U fhtpfspd; vz;zpg;ngUf;fk; xu; vz;zpahFk;.

,U fhtpfspd; fhtpg; ngUf;fk; xU fhtpahFk;.

tiutpyf;fzk; vz;zpg;ngUf;fk;

,U fhtpfspd; ,a b  ,w;fpilg;gl;l Nfhzk;   vd;f.

,a b  apd; vz;zpg;ngUf;Fk; .a b  MdJ>

 cosa b a b o       vd tiuaWf;fg;gLk;

vz;zpg;ngUf;fj;jpd; gz;Gfs;

1. . .a b b a  vdNt MFk;.

. cosa b a b 

. cosb a b a 

vdNt . .a b b a  MFk;.

a

b
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2. ,a b  vd;gd g+r;rpakw;w ,Ufhtpfs;.

. 0a b   vdpd;> vdpd; kl;Lk; ,a b  xd;Wf;nfhd;W nrq;Fj;jhdit.

0 , 0a b 

.a b o cos 0a b  

 cos 0 0a b  

2


 

,a b  nrq;Fj;jhdit.

3.
2

. cos ,a a a a o a   vdTk; vOjg;gLk;.

. cos 1 1 1 1i i i i o    

j . j j j cos 1 1 1 1o    

i . j i j cos 1 1 0 0
2


    

vdNt i . i j . j 1; i . j j . i 0   

4. , ,a b c  vd;gd fhtpfs;

 . . .a b c a b a c    MFk;.

,a b  ,w;fpilg;gl;l Nfhzk;  ,

,a c  ,w;fpilg;gl;l Nfhzk;  ,

 ,a b c  ,w;fpilg;gl;l Nfhzk;   vd;f.

a  (b + c) = a  cb  cos

= (OA) (OC) cos

 (OA) . (ON)

= (OA) (OM + MN)

= OA.OM + OA . MN

= OA. OB cos + OA. BCcos (MN = BL)

= a   b + a   c

= OA  . OB  +  OA . BC

/ a . (b + c)   =  a   b + a   c
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5. Let a = a
1

i  + a
2

j   ck;  b = b
1

i  + b
2

j  ck; vdf; nfhs;f.

a   b = (a
1

i  + a
2

j  )   ( b
1

i  + b
2

j  )

= a
1

i    ( b
1

i  + b
2

j  ) + a
2

j    ( b
1

i  + b
2

j  )

= a
1

i    b
1

i  + a
1

i    b
2

j  + a
2

j    b
1

i  + a
2

i    b
2

j

= a
1
b

1
 + a

2
b

2 
(Vndd;why; i   i  = j  j  = 1 and i    j  = j  i  = 0)

cjhuzk; 7

a = 2i - 3j ck; b = i - 3j  ck; Mapd ; a , b   ,w;fpilapyhd Nfhzj;jpidf;

fhz;f.

a . b = a  b  cos

    a = 22 32   = 13 b  = 22 31   = 10

a . b = 13  × 10  cos 

a . b =  (2i - 3j) . (i - 3j )

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

=   2 + 0 - 0 + 9 = 11 

(1) , (2) ,ypUe;J 130  cos111

cos = 130
11

, = cos-1














130
11

cjhuzk; 8

i. a, b vd;gd a  =  b  = ba ,

MFkhWs;s ,U fhtpfshFk;.  a , b  ,w;fpilapyhd Nfhzj;jpidf; fhz;f.

ii. a , b  vDk; ,U fhtpfs; a + b  ,w;F nrq;Fj;jhdit. b  = a2  vdj;

jug;gbd; (2a + b) MdJ b  ,w;F nrq;Fj;jhdJ vdf; fhl;Lf.
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i.     a =  b     = ba

    a 2=  ba 2

a . a =  (a + b) . (a + b) (tiutpyf;fzg;gb)

   a 2 =  a 2
 
+ b 2 + 2a.b

- b 2 =   2 a b cos

- b 2 =   2 b b cos

cos  2
1  3

2π

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

a 2 + a . b =  0 ............. 

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

 2a . b + b 2

= -2 a 2 + b 2 (,ypUe;J)

= -2 a 2 + 2 a 2 (Vndd;why;> b  = a2  )

 
vdNt  (2a + b) MdJ  b  ,w;F nrq;Fj;jhFk;.

cjhuzk; 9

mlnuhd;wpy; jhf;Fk; khwhtpir F   MdJ> mjid AB  jpirapy; d   J}uj;jpdhy;

,aq;fr; nra;fpd;wJ. ,q;F  AB  MdJ F  cld;    Nfhzj;jpid mikf;fpd;wJ.

nra;ag;gl;l Ntiy  F . d   MFk;.

 F = 2i + 3j    ,d; gpuNahfg;Gs;spahdJ  S = 5i - 3j  vDk; ,lg;ngau;r;rpapid

milAkhapd; tpir  F  ,dhy; nra;ag;gl;;l Ntiyapidf; fhz;f.

 F  My; nra;ag;gl;l Ntiy

= F .AN

= F .AM cos AM d

 F . d

 F . S   My; nra;ag;gl;l Ntiy

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

= 2 × 5 - 3 × 3 = 10 - 9 = 1 a+y;
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1.21 gapw;rp

1. 3a i j  , 2b i j     Mapd; a , b  ,w;fpilapyhd Nfhzj;jpidf; fhz;f.

2. 3a p i j   , 2 6b i j   vd;gd xd;Wf;nfhd;W nrq;Fj;jhd tpirfs; MFk;.

i. p apd; ngWkhdj;jpidf; fhz;f.

ii. a  , a-b3  ,d; ngWkhdj;jpidf; fhz;f.

iii.  a . (3b - a) ,idf; fhz;f.

iv.  a , (3b - a) ,w;fpilapyhd Nfhzj;jpidf; fhz;f.

3.  a , b  vDk; ,U fhtpfs; a  = b  = b-a  MFkhW cs;sd.

 a , b  ,w;fpilapyhd Nfhzj;jpidf; fhz;f.

4. a  = 3, b  = 2 ck; b-a  = 4 ck; Mapd; gpd;tUtdtw;wpd; ngWkhdq;fisf;

fhz;f.

(i) a . b (ii) ba

5.  a , (a + b)   vd;gd xd;Wf;nfhd;W nrq;Fj;jhd ,U fhtpfs; Mapd;>

ba 2  = b 2 - a 2   vdf; fhl;Lf.

6. fhtpfspd; vz;zpg;ngUf;fj;jpidg; gad;gLj;jp rha;rJuk; xd;wpd;

%iytpl;lq;fs; xd;Wf;nfhd;W nrq;Fj;J vdf; fhl;Lf.

7. ba  =  b-a  Mapd;  a . b = 0  vdf; fhl;Lf. ,jpypUe;J ,izfunkhd;wpd;

%iytpl;lq;fs; rkdhapd; mJ Xu; nrt;tfk; vdf; fhl;Lf.

8.  i ,  j  vd;gd toikahd myFf; fhtpfshfTk;  b  vd;gJ 3  gUkDila

fhtpahfTk; ,Uf;ifapy; 3a i j    My; jug;gLfpd;wJ. fhtpfs;  a , b

,w;fpilapyhd Nfhzk; 3
π

 Mapd; b  I xi + yj   tbtpy; fhz;f.

,q;F  x (<0) , y Jzpag;glNtz;ba khwpypfs;.

9. AB vd;gJ tl;lnkhd;wpd; tpl;lkhfTk;>  P vd;gJ tl;lg; gupjpapYs;s

Gs;spnahd;whfTk; ,Uf;ifapy;>  APB Xu; nrq;Nfhzk; vd vz;zpg;ngUf;

fj;jpid cgNahfpj;Jf; fhl;Lf.

10. vz;zpg;ngUf;fj;jpid  cgNahfpj;J  ahJnkhU  Kf;Nfhzk; ABC apd;>

cosA =  
2 2 2

2
b c a

bc
 

 vdf; fhl;Lf.
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2.0 Jzpf;ifnahd;wpy; jhf;Fk; xUjs tpirj;njhFjp

2.1 mwpKfk;

epiyapay;

jhf;fj;jpd; fPo; Xa;tpypUf;Fk; nghUl;fspd; (jpz;kk;) tpirfspd;  nghwpapay;

epiyapay; MFk;.

tpir

Xa;tpYs;s nghUspy; ,af;fj;ij Vw;gLj;Jk; my;yJ ,af;fj;ij

Vw;gLj;jKidAk; my;yJ ,aq;Fk; nghUspd; ,af;fj;jpd; jd;ikapy;

khw;wj;ij Vw;gLj;Jk; xU nra;if tpir MFk;.

tpirapd; gUkd; epa+w;wd; myfpy; msf;fg;gLk;. ,J N ,dhy; Fwpf;fg;gLk;.

Jzpf;ifnahd;wpy; jhf;Fk; tpirfspd; tpNrl jd;ikfisf; Fwpg;gply;.

i. tpirapd; gUkd; ii.  tpirapd; jpir   iii.   gpuNahfg; Gs;sp

vd;gtw;why; g+uzkhff; Fwpf;fyhk;.

tpirapd; gUkDf;F tpfpj rkkhd ePsj;ijf; nfhz;lJk; tpirapd; jpirapy;

miktJkhd Nfhl;Lj; Jz;lnkhd;wpdhy; tif Fwpf;fg;gLk;.

Gs;sp O ,y; tl-fpof;Fj; jpirapy; 10 epa+w;wd; (N) tpir jhf;Ffpd;wJ.

,t;tpir 10 myF Nfhl;Lj;Jz;lk; OA ,dhy; Fwpf;fg;gLk;. ,t;tupg;glj;jpy;

OA apd; myF 10 gUkdhfTk; OA topahd mk;Gf;Fwp jpiriaAk; Fwpf;Fk;.

tpisAs; tpir

,uz;L my;yJ ,uz;bw;F Nkw;gl;l tpirfs; tpiwg;ghd nghUs; xd;wpd;kPJ

njhopw;gLk; NghJ mt;tpirfSf;Fr; rkdhd xU tpisitj; juf;$ba

xNu tpir mtw;wpd; tpisAs; tpir vdg;gLk;.

2.2 tpir ,izfu tpjp

epiyapaypd; mbg;gilj; Njw;wkhd tpir ,izfu tpjpapidg; gpd;tUkhW

tha;g;Gg; ghu;j;jy;.



22

) 

xU Gs;sp O tpy; jhf;Fk; ,U tpirfs; gUkdpYk; jpirapYk; KiwNa

OA, OB vd Fwpf;fg;gLfpd;wJ. ,t;tpU tpirfspd; tpisAs; gUkdpYk;

jpirapYk; g+u;j;jpahf;fg;gl;l ,izfuk; OABC ,d; %iytpl;lk; OC apdhy;

Fwpf;fg;gLk;.

P, Q vd;Dk; tpirfs; KiwNa OA, OB vd;gtw;wpdhy; Fwpf;fg;gLfpd;wJ

vd;f. P, Q vd;gtw;wpd; tpisAs; R ,izfuk; OACB %iytpl;lk; OC

MFk;.

tpirfs; P, Q  ,w;F  ,ilg;gl;l Nfhzk; O  MFk;.  tpisAs; R tpir

P Ald;  Nfhzj;ij Mf;Ffpd;wJ.

igjfu]; Njw;wj;jpd;gb

OC2 = OM2 + MC2

= (OA + AM)2 + MC2

R2 = (P + Q cos)2 + (Q sin)2

= P2 + 2PQ cos + Q2 cos2 + Q2 sin2

R2 = P2 + Q2 + 2PQ cos

tan  = OM
CM = AMOA

CM


=
Q sinθ

P Q cosθ

R2 = P2 + Q2 + 2PQ cos

    tan  =
Q sinθ

P Q cosθ

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

  R2   =P2 + Q2,   tan  = 
P
Q

   Q   = P

    R2  =P2 + P2 + 2P  × P  × cos

          =2P2 + 2P2cos = 2P2(1 + cos)

          =2P2
 
×  2

θ2cos2 = 4P2

2
θcos2
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600

R = 2P. 2
θcos

tan  = PcosθP
Psinθ
 = cosθ1

sinθ
 =

2
2

.

θcos
2
θc

2
θ2sin

2

os

= 2
θtan

 = 2
θ

Kiw II (Nfj;jpufzpjj;ijg; gad;gLj;Jjy;)

P = Q;  OA = OB MFk;NghJ

,izfuk; OACB Xu; rha;rJukhFk;.

i. OC, AB vd;gd ,ilntl;Lk; Nfhzk; nrq;NfhzkhFk;.

ii. =   (=  )

OC = 2OM

= 2OAcos

R = 2Pcos

cjhuzk; 1

Gs;spnahd;wpy; tpirfs; 3p, 5p vd;gd 60° Nfhz ,ilntspapy; cs;sd.

tpisAs; tpiriaf; fhz;f.

R2  =P2 + Q2 + 2PQcos

=(3P)2 + (5P)2 + 2 × 3P × 5P . cos60°

=9P2
 
+ 25P2 + 15P2 = 49P2

R    = 7P

tan  = 


Pcos603P
5Psin60
5

tan  =
11

35

 = tan-1














11
35

cjhuzk; 2

Gs;spnahd;wpy; jhf;Fk; tpirfs; 8p, 5p apd; tpisAs; tpir 7p MFk;.

,t;tpU tpirfSf;fpilahd Nfhzj;ijf; fhz;f.

R2 = P2 + Q2 + 2PQcos

(7P)2 = (8P)2 + (5P)2 + 2 × 8P × 5Pcos

49P2 = 64P2 + 25P2 + 80P2cos

-40 = 80cos
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cos  =      2
1

  =      120°

cjhuzk; 3

,U tpirfs; p,   vd;gtw;wpd; tpisAs; tpir rpwpa tpirAld;

nrq;Nfhzj;ij Mf;Ffpd;wJ. tpisAs; tpiriaAk; tpirfSf;fpilahd

Nfhzj;ijAk; fhz;f.

igjfu]; Njw;wj;ijg; gpuNahfpf;f.

OC2
 
+ CB2 =  OB2

R2 + P2 =  2P2

R2 = P2; R = P;

MfNt OC = BC ck;  = 45°

tpirfSf;fpilahd Nfhzk; 60° + 45° = 135°

2.3 tpirnahd;wpid ,U jpirfspy; gpupj;jy;

a. jug;gl;l tpirnahd;wpid xd;Wf;nfhd;W nrq;Fj;jhd ,uz;L jpirfspy;

gpupj;jy;.

,uz;L tpirfis xU jdp tpisAs; tpirahf xLf;fyhk; vd;gjid

tpir ,izfutpjp%yk; tha;g;Gg; ghu;j;Njhk;. mNjNghy; xU jdptpir

gy topfspy; ,uz;L tpirfshfg; gpupf;fyhk; vd;gij mwpNthk;.

Jzpf;ifnahd;wpy; jhf;Fk; tpir R vd;f.

,J nrq;Fj;jhd jpirfspy; ,U tpirfshfg; gpupf;fyhk;.

tpir R, OC ,dhy; tif Fwpf;fg;gLk;.

tpir R, OX, OY jpirfspy; gpupf;fg;gLk;.

tpir R, OX mr;Rld; Nfhzk;  it mikf;fpd;wJ.

OMCN Xu; nrt;tfk; MFk;.

Cos  =  > OM = OC cos  = Rcos 

Sin  =  > MC = OC sin  = Rsin  = ON

tpir R MdJ OX, OY topNa KiwNa

Rcos , Rsin vdg; gpupf;fyhk; vd mwpNthk;.

 cos =  OC
OM , OM= OC cos = Rcos

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

b. jug;gl;l tpirnahd;wpid xd;Wf;nfhd;W rha;thd ,U jpirfspy;

gpupj;jy;.

jug;gl;l tpir R, OA, OB

vd;gd jug;gl;l ,uz;L

jpirfs; ,tw;wpd; Clhfj;

jug;gl;l tpir R ,idg;

gpupj;jy;.

tpir R, OC ,dhy;

Fwpf;fg;gLk;.

C ,D}lhf CM, CL vd;Dk;

NfhLfis KiwNa OA, OB

vd;gtw;Wf;Fr; rkhe;jukhf

tiuf. ,g;nghOJ OLCM Xu;

,izfukhFk;. vdNt OL, OM vd;gd tpir R ,d; gpupTfs; KiwNa

OA, OB ,d; jpirfspy; MFk;.

=  = vd;f.

 OLC ,w;F ird; tpjpiag; gpuNahfpf;f.

OL
ˆsinOCL

=
LC

ˆsinCOL
= 

OC
ˆsinOLC

 sin sin sin 180

OL LC R
 

      

sinβ
OL

=   sin
LC  =      β)sin(α

R


OL =   β)sin(α
Rsinβ

 ,   LC =    β)sin(α
Rsinα



tpirapd; gpupg;G >  vd;gd KiwNa OA, OB jpirfspy;

MFk;.

R
R R

R sin

R sin

R sinRcos

Rcos
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cjhuzk; 4

(a)  X = 6cos600 = 6 ×  2
1 = 3N

Y = 6sin60 = 6 × 
2
3 = 3 3 N

(b)  X = 10sin30, = 10 ×  2
1 = 5N

 Y = 10cos30 = 10 × 
2
3 = 5 3 N

(c)  X = 5 2 cos45 = 5 2  ×  2
1

= 5N

 Y = 5 2 sin45 = 5 2  ×  2
1

= 5N

(d)  X = 5cos75  = 5 











 

22

13
N

 Y = 5sin75  = 5 











 

22

13
N

2.4 Gs;spnahd;wpy; jhf;Fk; xUjs tpirj; njhFjpapd; tpisAs;

OX,  OY vd;gd xd;Wf;nfhd ;W

nrq;Fj;jhd mr;Rfs; jsk; XOY ,y;

xU njhFjp tpirfs; Gs;sp O tpy;

jhf;Ffpd;wJ.

P
1
, P

2
,  P

3
,  ........P

n
 vd;Dk; xU js

tpirj; njhFjpfs; Gs;sp O tpy;

jhf ;Ff pd ;wJ. P
1
,  P

2
,  P

3
,  ........P

n

tpirfs; mr;R OX cld; Neu;

jpirapy; 
1
, 

2
, 

3
,  ........

n
 vd;Dk;

Nfhzq;fis mikf;fpd;wd.
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X = P
1
cos

1
,  P

2
cos

2
,  P

3
cos

3
+

........P
n
cos

n

Y= P
1
sin

1
,  P

2
sin

2
,  P

3
sin

3
+

........P
n
sin

n

tpisAs; tpir R vdpd;>

R =

tan =

cjhuzk; 5

2N,  > 8N,  > 4N gUkDila tpirfs; xOq;fhd mWNfhzp

ABCDEF ,y; KiwNa AB, AC, AD, AE, AF jpirfspNy jhf;Ffpd;wJ. ,tw;wpd;

tpisAs; tpiriaf; fhz;f.

= 90°

AB, AE vd;gtw;iw KiwNa x, y mr;Rfs; vd;f.

(a)  Ox  topNa $whf;f.

X = 32 cos30 - 6cos60 - 2 +  23 cos45

= 3 - 3 - 2 + 3 = 1

Oy  topNa $whf;f.

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

= 3 +  3  +  33  - 3 =  34

R2 = X2 + Y2 =   34  2 + 12 = 49

R = 7N, tan  =   34

(b) BA  topNa $whf;f.

X = 3  + 4sin60 - 6cos30

= 3  +  32  -  33 = 0

DC  topNa $whf;f.

Y = 5 - 4cos60 + 6sin30

= 5 - 2 + 3 = 6

vdNt tpisT DCtopNa jhf;Fk; 6N MFk;.
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2.5 xU Gs;spapy; jhf;Fk; xUjs tpirfspd; rkepiy

OX, OY vd;gd ,U xd;Wf;nfhd;W nrq;Fj;jhd mr;Rfs; vd;f. jsk; XOY

,y; xU js tpirfs; Gs;sp O tpy; jhf;Ffpd;wd.

P
1
,  P

2
,  P

3
,  ........P

n
 vd;Dk; xU js tpirj;njhFjpfs; Gs;sp O tpy;

njhopw;gLfpd;wd. P
1
, P

2
, P

3
, ........P

n
 vd;Dk; tpirfs; OX - mr;rpd; Neu;jpirAld;


1
, 

2
, 

3
, ........

n
 Nfhzq;fis mikf;fpd;wd.

OX - topNa

X = P
1
cos

1
,  P

2
cos

2
,  P

3
cos

3
+  ........P

n
cos

n

OY - topNa

Y = P
1
sin

1
, P

2
sin

2
, P

3
sin

3
+ ........P

n
sin

n

R = X2 + Y2

Jzpf;ifapd; rkepiyf;F tpisAs; tpir R g+r;rpakhf Ntz;Lk;.

R = 0 x = 0, y = 0 (,q;F x2  0, y2 0) MFk;.

rkepiyf;Fj; NjitahdJ ,U jpirfspyhd gpupj;j $Wfs; g+r;rpakhjy;

Ntz;Lk;.

cjhuzk; 7

2N, PN, 5N, QN, 3N gUkd; tpirfs; Xu; xOq;fhd mWNfhzpapy; KiwNa

AB, CA, AD, AE, FA topNa jhf;Ffpd;wij njhFjp  rkepiyapy;  ,Ug;gpd;

P, Q tpirfisf; fhz;f.
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 X = 2 - Pcos30 + 5cos60 + 3cos60

= 2 - 
2

P3  +  2
5  +  2

3

= 6 - 
2

P3

  Y   = Q - Psin30 + 5sin60 - 3sin60

=   Q -  2
P  +  3

tpirj;njhFjp rkepiyapy; ,Ug;gjhy;>

X = 0, Y = 0

X = 0  6 - 
2

3P  = 0; P =  3
12

=  34 N

Y = 0  Q -  2
P  +   3 = 0

Q -   32  +   3 = 0

Q   = N3

2.6  Jzpf;ifnahd;wpy; jhf;Fk; %d;W xUjs tpirfs;

1. tpir Kf;Nfhzp

Jzpf;if xd;wpd; kPJ jhf;Fk; xNu Neu;Nfhl;by; mikahj %d;W xU

js tpirfs; gUkd;> jpir gw;wp Kf;Nfhzp xd;wpy; xOq;fhf vLf;fg;gl;l

gf;fq;fspdhy; tif Fwpf;fg;glyhk; vdpd; mk;%d;W tpirfSk;

rkepiyapy; fhzg;gLk;.

L, M, N vd;w %d;W tpirfs; gUkdpYk; jpirapYk; KiwNa BC, CA,

AB vd;gtw;why; Fwpf;fg;gLfpd;wJ. Kf;Nfhzp ABC apd; topNa KiwNa

Fwpf;fg;gbd; L, M, N vd;gd rkepiyapy; ,Uf;Fk;.

,izfuk; BCAD Ig; g+u;j;jpahf;Ff.

BA = CA BA//CA

MfNt M MdJ BD apdhy; gUkdpYk; jpirapYk; Fwpf;fg;glyhk;.

tpir ,izfu tpjpiag; gpuNahfpf;f.
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tpirfs; L, M vd;gtw;wpd; tpisAs; R  ,dhy; jug;gLk;.

MfNt BA = N, tpir R ,d; jpir N ,d; jpirf;F vjpuhdjhFk;.

R = N, O tpy; vjpu; jpirfspy; jhf;Ffpd;wd.

MfNt L, M, N rkepiyapy; ,Uf;Fk;.

my;yJ

fhtpf;$l;ly; tpjpg;gb

 + =  

=    +   = 0

%d;W tpirfspd; fhtpf;$l;ly; g+r;rpakhFk;. MfNt Gs;spapy; jhf;Fk;

%d;W tpirfSk; rkepiyapy; ,Uf;Fk;.

2. tpir Kf;Nfhzpapd; kWjiy

%d;W tpirfspd; fPo; Jzpf;ifnahd;W rkepiyapy; ,Ug;gpd; mk;%d;W

tpirfSk; Kf;Nfhzp xd;wpy; xOq;fhf vLf;fg;gl;l gf;fq;fspdhy;

gUkd;> jpir Fwpf;fyhk;.

Jzpf;ifnahd;wpy; jhf;Fk; L, M,  N

tpirfs; vd;f. mj;Jld; mit

rkepiyapy; cs;sJ.

L, M, N tpirfs; O tpy; jhf;F fpd;wJ.

mit KiwNa OA,  OB,  OC vd;g

tw;why; Fwpf;fg;gLfpd;wJ.

,izfuk; OADB ,idg; g+u;j;jp

ahf;Ff.

,izfu tpjpiag; gpuNahfpf;f.

L, M vd;Dk; tpirfspd; tpisAs; R, OD ,dhy; Fwpf;fg;gLk;.

Mdhy; L, M, N vd;gd rkepiyapy; cs;sJ.

MfNt tpir R, N vd;gd rkepiyapy; cs;sJ.

MfNt R = N mj;Jld; jpirfs; vjpuhdit.

MfNt Kf;Nfhzp OAD apy; L, M, N tpirfs; KiwNa gUkdpYk;

jpirapYk; OA, AD, DO vd;gtw;why; Fwpf;fg;gLk;.

OAD

L  OA

M  AD

N  DO
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3. ,yhkpapd; Njw;wk;

Jzpf;if xd;wpd; kPJ jhf;Fk; %d;W xu js tpirfs; rkdpiyapy;

fhzg;gLk; vdpd; xt;nthU tpirAk; mLj;j

,uz;L tpirfSf;fpilg;gl;l Nfhzj;jpd;

ird; ,w;F tpfpj rkkhdJ.

L, M, N vd;Dk; tpirfs; rkepiyapy;

,Ug;gpd;

,j;Njw;wj;jpidg; gpd;tUkhW

epWtyhk;.

Kf;Nfhzpf;F ird; tpjpia

cgNahfpf;f.

L, M, N tpirfs; AOD apd;

gf;fq;fshy; Fwpf;fg;glyhk;.

Kf;Nfhzp AOD apy;>

4. tpirg; gy;Nfhzp

xU Gs;spapy; jhf;Fk; vj;njhif tpirfSk; Xu; xOq;fpy; vLf;fg;gl;l

gy;Nfhzpapd; gf;fq;fshy; gUkdpYk; jpirapYk; Fwpf;fg;gbd;

mt;tpirfs; rkepiyapypUf;Fk;.

gy;Nfhzp BA
1
A

2
A

3
  ...... A

n
 ,d; gf;fq;fs; BA

1
, A

1
A

2
, A

2
A

3
,  ...... A

n-1
A

n

,dhy; Gs;sp O tpy; jhf;Fk; tpirfs; P
1
, P

2
, P

3
 ....... P

n
 Fwpf;fg;gLfpd;wd.
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,t; tpirfs; rkdpiyapy; ,Ug;gpd;>

fhtpf; $l;lypd;gb

,ionahd;wpd; ,Oit

,Nyrhd ,io vd;gJ jug;gl;l gpurpdj;jpdj;jpy; cs;s jpzpTfSld;

xg;gpLk;NghJ ,ioapd; jpzpT Gwf;fzpf;fj;jf;fjhFk;. ,ioahdJ

clypDs; nrYj;Jfpd;w tpirahdJ ,Oit vdg;gLk;. ,J ,ioapd;

topNa jhf;Ffpd;wJ.

,Nyrhd ,ioapy; ,OitahdJ mz;zsthf ,ioapd; topNa

rkdhff; fhzg;gLk;. ghukhd ,ioapy; ,OitahdJ ,ioapd; Gs;spf;F

Gs;sp NtWgl;ljhFk;.

xg;gkhd Nkw;gug;G

xg;gkhd jpz;kq;fSf;F ,ilNa

kWjhf;fk; kl;LNk fhzg;gLk;. ,k;

kWjhf;fk; nghJ Nkw;gug;Gf;Fr;

nrq;Fj;jhff; fhzg;gLk;.

mjhtJ ,uz;L xg;gkhd cly;

fSf;fpilahd kWjhf;fk; cly;

fspd; ,aq;F jpwDf;Fr; nrq;Fj;

jhd jpirapy; fhzg;gLk;.

xg;gkhd jiuf;Fk; NfhYf;fpil

ahd tpir R
1
 MFk;. ,J xg;gkhd

jiuf;Fr; nrq;Fj;jhFk;.

xg;gkhd RtUf;Fk; NfhYf;Fkpilahd tpir

R
2
 MFk;. ,J xg;gkhd RtUf;Fr; nrq;Fj;jhFk;.

R
1
, R

2
 tpirfs; kWjhf;fk; vd miof;fg;gLk;.

xg;gkhd Mg;gpd;kPJ Xa;tpypUf;Fk; Nfhypd; kPjhd

kWjhf;fk; S Nfhypw;Fr; nrq;Fj;jhff; fhzg;gLk;.

xg;gkhd Rtu;

xg;gkhd jiu

,Oit


S
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cjhuzk; 8

w epiwAs;s xU Jzpf;if AB vd;Dk;  ,Nyrhd  ePsh ,io %yk;

A vd;Dk; Gs;spapypUe;J epiyf;Fj;jhfj; njhq;Ffpd;wJ. Jzpf;iff;F

P vd;Dk; tpir fpilahfg; gpuNahfpf;fg;gl A ,D}lhf epiyf;Fj;Jld;

 Nfhzj;jpy; Xa;tilAk; vdpd; P ,d; ngWkhdj;ijAk; ,ioapd;

,OitiaAk; w
1
,  vd;gtw;wpy; fhz;f.

Kiw I

Jzpf;ifapy; jhf;Fk; tpirfs;

i. epiyf;Fj;jhf fPo;Nehf;fp epiw w

ii. fpilahf tpir P

iii. ,ioapd; topNa ,Oit T

Jzpf;ifapd; rkepiyf;F

epiyf;Fj;jhf  T cos - w = 0

 T =

fpilahf  P - Tsin = 0

P = Tsin = wtan

Kiw II  (tpir Kf;Nfhzp)

%d;W tpirfs; T, W, P Jzpf;ifapy; njhopw;gLfpd;wd. Jzpf;ifapd;

rkepiyf;F ABC If; fUJf.

BA
T  = AC

W
 = CB

P

BA
T = AC

W ; T = AC
BAW  = cosα

W

AC
W = CB

P ;  P = AC
CBW  = Wtan

Kiw III  (,yhkpapd; Njw;wk;)

sin90
T   = α)sin(90

W
   =  α)sin(180

P


    1
T = cosα

W  = sinα
P

    T = cosα
W ,      P  = W tan
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cjhuzk; 9

w epiwAila Jzpf;if xd;W 50 cm, 120 cm ePsKs;s ,U ,Nyrhd

,iofs; OA, OB vd;gtw;wpd; Kidfs; O ,w;F ,izf;fg;gl;L ,ioapd;

kWKidfs; xNu fpilf;Nfhl;by; 130 cm ,ilj;J}uj;jpYs;s A, B vDk;

Gs;spfSf;F ,izf;fg;gl;Ls;sd. xt;nthU ,ioapYk; ,Oitiaf;

fhz;f.

OA2 + OB2 = 502 + 1202 = 1302 = AB2

MfNt AOB = 90°

AOB = ,  cos  = 13
5 ,   sin = 13

12

Kiw II  (tpir Kf;Nfhzp)

AC epiyf;Fj;J. ePl;ba BO, C ,y; re;jpf;fpd;wJ.

Kf;Nfhzp OAC If; fUJf.

T
1
 OA

w  AC

T
2
 CO

OA
T1 =  AC

W
  =  

CO
T2

   T
1
 = AC

OAW .  = Wsin = 13
12W

   T
2
 = AC

OCW .  = Wcos = 13
5W

cjhuzk; 10

w epiwAila Jzpf;if

fpilAld;  Nfhzj;jpy;

mike;Js;s xg;gkhd jiu

apy; itf;fg;gl;Ls;sJ.

Jzpf;ifapd; rkepiyf;F>

i. jiuf;F Nkd;Nehf;fp

ii. jiuf;Ff; fpilahd

tpirfspd; gUkd;fisf;

fhz;f.
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Jzpf;ifapy; jhf;Fk; tpirfs;

i. epiyf;Fj;jhf fPo;Nehf;fp epiw w

ii. jiuf;Fr; nrq;Fj;jhf kWjhf;fk; R

iii. jiuapd; topNa P

Kiw I

Jzpf;ifapd; rkepiyf;F

jsj;jpd; topNa

P - wsin =  0

P = wsin

jsj;jpw;Fr; nrq;Fj;jhf

P - wsin =  0

R = wcos

Kiw II (tpir Kf;Nfhzp)

Kf;Nfhzp ABC If; fUJf.

W  AB

R  BC

P  CA

AB
W = BC

R = CA
P

R = AB
BCW . = Wcos

P = AB
CAW . = Wsin

2.7 nra;J fhl;lg;gl;l cjhuzq;fs;

cjhuzk; 11

w epiwAila Jzpf;if xd;W> mjw;F ,izf;fg;gl;l ,U ,iofspdhy;

jhq;fg;gLfpd;wJ. Xu; ,io epiyf;Fj;Jld;  (0  <   <  ) ,id

mikf;fpd;wJ. kw;iwa ,ioapYs;s ,Oit kpff; Fiwthf ,Ug;gjw;F

mt;tpioapd; jpiriaf; fhz;f. ,r; re;ju;g;gj;jpy; ,U ,iofspYKs;s

,Oitfisf; fhz;f.

Jzpf;ifapy; njhopw;gLk;; tpirfs;

i. epiyf;Fj;jhf fPo;Nehf;fp Jzpf;ifapd; epiw w

ii. epiyf;Fj;Jld;  Nfhzk; mikf;Fk; ,ioapd; topNa ,Oit T
1

P

W

R
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iii. epiyf;Fj;Jld;  Nfhzk;

mikf;Fk;. ,ioapd; topNa

,Oit T
2

(,Oit T
2
 MdJ Jzpf;if

apd ; rkepiyf;fhd kpff;

Fiwthd ngWkhdk;)

Kiw I  (tpir Kf;Nfhzp)

Kjypy; AB vd;fpd;w Nfhl;il epiyf;Fj;jhff; fPo;Nehf;fp w epiwiaf;

Fwpf;FkhW tiujy; Ntz;Lk;. epiyf;Fj;Jld;  Nfhzj;ij

mikf;FkhW BL vd;fpd;w Nfhl;il ,Oit T
1
 Fwpf;FkhW mikj;jy;.

kpff;Fiwthd ,Oit T
2
 Fwpf;FkhW AC I BL f;Fr; nrq;Fj;jhFkhW

mikf;f. ,g;nghW CA MdJ T
2
 ,d; ,opTg; ngWkhdj;ijf; Fwpf;Fk;.

W  AB

T
1
 BC

T
2
 CA

       
1 2T TW

 =   = 
AB BC CA

T
1

= Wcos

T
2

= Wsin

Kiw II   (tpir Kf;Nfhzp)

  sin

W

   = θ)-sin(180
T1

 = 
2T

sin(180- )

 1

sin

sin

W
T



 


      2

sin

sin

W
T



 



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cjhuzk; 12

ABCD vDk; ,Nyrhd ePsh ,io A, D vd;Dk; xNu fpilahd ,U

epiyj;j Gs;spfSf;F ,izf;fg;gl;L> w, 3w epiwfs; KiwNa B apYk;

C apYk; ,izf;fg;gl;Ls;sd. AB, CD Mfpad epiyf;Fj;Jld; KiwNa

60°, 30° Nfhzq;fis mikf;fpd;wd. BC fpilahdJ vdf; fhl;b ,iofs;

AB, BC, CD vd;gtw;wpy; ,Oitfisf; fhz;f.

BC MdJ fpilAld;  Nfhzk; mikf;fpd;wJ vd;f.

B apd; rkepiyf;F

,yhkpapd; Njw;wj;ijg; gpuNahfpf;f.

BC MdJ fpilAld; Nfhzj;ij mikf;fpd;wJ vd;f.

B ,d; rkepiyf;F>

,yhkpapd; Njw;wj;ij cgNahfpf;f.

 
sin120

T2  =  α)-sin(90
T1

 = α)sin(150
W



 
sin60

T2  =
cosα
T1 =  α)sin(30

W
 .............................................. ........ (1)

C ,d; rkepiyf;F>

 
sin150

T2  = α)sin(90
T3

   = α)sin(120
3W



sin30
T2 =

cosα
T3 = α)sin(60

3W
  ................ ............................ (2)

From (1) and (2),

T
2

= α)-sin(30
Wsin60

= α)sin(60
3Wsin30



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








 sinα

2
1cosα

2
3

2
3

=











 sinα

2
3cosα

2
1

2
3

3 cos + sin = 3 cos - 3sin

4sin = 0 sin= 0  = 0

     Vndd;why;  BC  fpilahFk;.

(1) ,ypUe;J T
1

= sin30
W =  2W

(1) ,ypUe;J T
2

= sin30
Wsin60 =  3 W

(2) ,ypUe;J T
3

= sin60
3W =  32

cjhuzk; 13

a) F
1
 = 4i + 2j, F

2
 = 2i - 5j, F

3
 = -i + j vd;Dk; tpirfs; xU Gs;spapy;

jhf;Ffpd;wJ. ,k;%d;W tpirfspd; tpisAs; tpirapd; gUkidAk;

jpiriaAk; fhz;f.

b) A, B, C vd;Dk; Gs;spfspd; Ms;$Wfs; A(2, 3), B(5, 7), C(-3, 15)

MFk;.

i. fhtpfs; AB, AC
 

 vd;gtw;iw i, j ,y; fhz;f.

ii. tpirfs; F
1
, F

2
 vd;gtw;wpd; gUkd;fs; KiwNa 20 N, 65 N

Gs;sp A apy; KiwNa AB, AC topNa jhf;Ffpd;wd. ,t;

tpirfspd; tpisAspd; gUkidAk; jpiriaAk; fhz;f.

(OX, OY mr;R topahd myF fhtpfs; KiwNa i, j MFk;.)
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(a) R = F
1
 + F

2
 + F

3

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

5 2i j 

R = 2 25 2 29 

tan= 5
2 ,  = tan-1 







5
2

(b) A   (2, 3), B   (5, 7),  C   (-3, 15)

OA 2 3i j 


, OB 5 7i j 


,

OC 3 15i j  


AB =  OB - OA

          (5 7 ) (2 3 )i j i j   

3 4i j 

AC = OC - OA

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

5 12i j 
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2.8  gapw;rp

1. P,  Q vd;Dk; ,U tpirfs; Gs;spnahd;wpy;  Nfhz ,ilntspapy;

jhf;Ffpd;wd. mtw;wpd; tpisAs; R. P, R vd;gtw;Wf;fpilahd Nfhzk; 

vd;gtw;iwf; fhz;f.

a) P = 6, Q = 8,  = 90° vdpd; R,  vd;gtw;iwf; fhz;f.

b) P = 10, Q = 8,  = 60° vdpd; R,  vd;gtw;iwf; fhz;f.

c) P = 15, Q = 15 2 ,  = 135° vdpd; R,  vd;gtw;iwf; fhz;f.

d) P = 8, Q = 7,  = 120° vdpd; Q,  vd;gtw;iwf; fhz;f.

e) P = 7, Q = 15,  = 60° vdpd; Q,  vd;gtw;iwf; fhz;f.

2. Jzpf;ifnahd;wpy; F, 2F vd;w ,U tpirfs; jhf;Ffpd;wd. tpisAs; tpir

F ,w;F nrq;Fj;jhdJ. vdpd; ,U tpirfSf;fpilahd Nfhzj;ijf; fhz;f.

3. P, 2P N tpirfs; Jzpf;ifnahd;wpy; jhf;Ffpd;wd. KjyhtJ ,ul;bg;ghfTk;

,uz;lhtJ 10 N My; mjpfupf;fg;gl;l NghJk; Gjpa tpisAspd; jpir

khwtpy;iy vdpd; P apd; ngWkhdj;ijf; fhz;f.

4. P, Q vd;Dk; ,U tpirfs;  Nfhzj;jpy; jhf;Ffpd;wd.  = 60° MFk;NghJ

tpisAs; 57 N >  = 90° MFk;NghJ tpisAs; 5 2 N  vdpd; P, Q itf;

fhz;f.

5. ,U rktpirfs; 2 tpy; jhf;Fk;NghJ cs;s tpisAs; tpirahdJ mit

2 tpy; jhf;Fk; cs;s tpisAs; tpirapd; ,Uklq;fhFk; vdpd; cos =

2cos vdf; fhl;Lf.

6. P, Q vd;Dk; ,U tpirfs;  Nfhzj;jpy; jhf;Fk;NghJ tpisAspd;  gUkd;

P ,d; gUkDf;Fr; rkdhFk;. ,g;nghOJ P apd; gUkd; ,ul;bg;ghFk;

NghJk; tpisAspd; gUkd; P apd; gUkDf;Fr; rkdhFk;. Q it P apd;

rhu;gpYk;  ,d; ngWkhdj;ijAk; fhz;f.

7. P, P,  3 P vd;Dk; tpirfs; Jzpf;ifnahd;wpy; jhf;fp rkepiyapy; cs;sJ.

,t; tpirfSf;fpilahd Nfhzq;fisf; fhz;f.

8. P, Q vd;Dk; ,U tpirfspd; tpisAs; 3 Q mj;Jld; P Ald; 30° Nfhzj;ij

Mf;Ffpd;wJ vdpd;> P = Q my;yJ P = 2Q vdf; fhl;Lf.
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9. ABCD Xu; rJuk;. P, 2 2 P , 2P tpirfs; KiwNa A ,y; AB, AC, AD topNa

jhf;Ffpd;wd. tpisAisf; fhz;f.

10. ABCD  Xu; rJuk;. AB = 3 m, BC = 5m  MFk;. 6, 10, 12  epa+w;wd;  tpirfs;

A ,y; KiwNa AB, AC, AD topNa jhf;Ffpd;wd. tpisAisf; fhz;f.

11. ABCDEF Xu; xOq;fhd mWNfhzp 2 3 > 4> 8 3 > 2> 3  epa+l;ld; tpirfs;

KiwNa B ,y; BC, BD, EB, BF, AB vOj;Jfspd; tupirapy; jhf;Ffpd;wd.

tpisAspd; gUkidf; fhz;f.

12. ABCD Xu; rJuk;. gf;fq;fs; BC, CD ,d; eLg;Gs;spfs; KiwNa E, F MFk;.

5,  2 5 , 5 2 ,  4 5 , 1 epa+l;ld; tpirfs; A ,y; KiwNa AB, AE, CA, AF, ABAB

topNa vOj;Jfspd; tupirapy; jhf;Ffpd;wd. tpisAisf; fhz;f.

13. ABCD gf;f ePsk; 4 cm MfTs;s rJukhFk;. gf;fq;fs; AB, BC, CD, DA

vd;gtw;wpy; KiwNa Gs;spfs; E, F, G, H, J vd;gd AE = BF = CG = HD = DJ =

1 cm MFkhW cs;sd. (,q;F CD f;F ,ilapy; G, H vd;gd CG = 1 cm, GH

= 2 cm MFkhW cs;sd.) 10,  3 10 ,  2 5 , 10,  10 , 5 epa+l;ld; tpirfs;

Gs;sp E ,y; KiwNa EB, EF, EG, EH, EJ, EA topNa jhf;Ffpd;wd. tpisAspd;

gUkidf; fhz;f.

14. ,U rkgf;f Kf;Nfhzp ABC ikag;Nghyp G MFk;. 10, 10, 20 epa+l;ld;

tpirfs; S ,y; KiwNa GA, GB, GC topNa jhf;Ffpd;wd. tpisAs;

tpirapd; gUkidAk; jpiriaAk; fhz;f.

15. 50 N epiwAila Jzpf;if xd;W 60 cm, 80 cm ePsKs;s ,U ,iofspy;

njhq;Ffpd;wd. ,U Gs;spfSf;fpilahd fpilj;J}uk; 100 cm MFk;. ,iofspy;

cs;s ,Oitiaf; fhz;f.

16. fpilAld; rha;T  MfTs;s xg;gkhd jsj;jpy; 100 N epiwAila Jzpf;if

itf;fg;gl;Ls;sJ. Jzpf;if rkepiyapy; ,Uf;f.

a) jsj;jpw;Fr; rkhe;jukhf

b) fpilahfg; gpuNahfpf;f Ntz;ba tpir ahJ?

17. 30  N epiwAila Jzpf;ifnahd;W 35  cm,  50  cm ePsKs;s ,iofs;>

,iofspd; Kidfs; A, B fpilf;Nfhl;by; 60 cm ,ilj;J}uj;jpy; cs;sd.

xt;nthU ,ioapYs;s ,Oitfisf; fhz;f.
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18. 120 cm ePskhd ,ionahd;wpd; Kidfs; fpilf;Nfhl;by; 60 cm ,ilj;J}uj;jpy;

Kidfs; A, B ,y; ,izf;fg;gl;Ls;sd. 50 N epiwAila tisankhd;W

,ioapy; njhq;ftplg;gl;L fpiltpir F ,d; %yk; B f;F epiyf;Fj;jhff;

fPo; Nehf;fpr; rkepiyapy; Ngzg;gLfpd;wJ. ,ioapd; ,OitAk; F ,d;

gUkidAk; fhz;f.

19. xNu kl;lj;jpy; cs;s ,U Gs;spfSf;F ,izf;fg;gl;Ls;s ,ionahd;wpd;

kPJ w N epiwAila xg;gkhd tisak; fpiltpir F ,d; %yk; rkepiyapy;

cs;sJ. ,jd;NghJ ,iofs; epiyf;Fj;Jld; 60°,  30° mikf;fpd;wJ.

,iofspy; cs;s ,OitiaAk; F ,d; gUkidAk; fhz;f.

20. xd;Wf;nfhd;W nrq;Fj;jhd mr;Rfs; OX, OY topahd myFf;fhtpfs; KiwNa

i, j vd;f.

a) F
1
 = 3i + 5j, F

2
 = -2i + j, F

3
 = 3i - j vd;Dk; tpirfs; Jzpf;ifnahd;wpy;

jhf;Ffpd;wd. ,t; tpirfspd; tpisAspd; gUkidAk; jpiriaAk;

fhz;f.

b) R
1
  =  2Pi  +  Pj,  R

2
  =  -4i  +  3Pj,  R

3
  =  2Qi  -  5j vd ;Dk ; t pirfs ;

Jzpf;ifnahd;wpy; jhf;fp Jzpf;if rkepiyapy; cs;sJ. P, Q vd;gtw;wpd;

ngWkhdq;fisf; fhz;f.

c) ,U Gs;spfs; A, B vd;gtw;wpd; Ms;$Wfs; KiwNa (3, 4), (-1, 1) MFk;.

Gs;sp O tpy; 2, 3, 5,  6 2  tpirfs; KiwNa OX, OY, OA, OB topNa

jhf;Ffpd;wd. xt;nthU tpirfisAk; Xi + Yj vd;w tbtpy; jUf.

ehd;F tpirfspd; tpisAspd; gUkidAk; jpiriaAk; fzpf;f.

21. njf;fhl;bd; jsj;jpd; OX, OY mr;R topahd myFf; fhtpfs; i, j vd;f.

Jzpf;ifnahd;wpd; kPJ 4i + 3j, -3i -4j ,w;Fr; rkhe;jukhd tpirfs; KiwNa

P, Q  vd;gd  jhf;Ffpd;wd.  ,t;tpU tpirfspd;  tpisAs; i ,d;  topNa

7 N MFk;. P, Q vd;gtw;wpd; gUkidf; fzpf;f.
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3.0 rkhe;ju tpirfs;> jpUg;gk;> ,iz

3.1 rkhe;ju tpirfs;

gFjp (ghlk;) ,uz;by; Gs;spnahd;wpy; jhf;Fk; tpirfspd; tpisAisg; ghu;j;Njhk;.

,g;ghlj;jpy; (gFjpapy;) ehk; rkhe;ju tpirfspd; tpisAis gw;wpg; ghu;g;Nghk;.

rkhe;ju tpirfspd; ,uz;L tiffs;

i. xj;j rkhe;ju tpirfs;

,U rkhe;ju tpirfs; xNu jpirapw; nraw;gbd; mit (epfu;j;j) xj;j

rkhe;ju tpirfs; vdg;gLk;.

ii. xt;thj rkhe;ju tpirfs;

,U rkhe;ju tpirfs; Kuz; jpirapw; nraw;gbd; mit (epfuhj) xt;thj

rkhe;ju tpirfs; vdg;gLk;.

,q;F rkhe;ju tpirfs; xU Gs;spapy; re;jpf;fhJ. vdNt Neubahf tpir

,izfu tpjp%yk; tpisAisf; fhz;gJ rhj;jpakw;wJ.

,U xj;j rkhe;ju tpirfspd; tpisAs;

A, B vDk; Gs;spfspy; P, Q vd;fpd;w tpirfs; KiwNa AC, BD topNa jhf;Ffpd;wd.

A, B vd;Dk; Gs;spfspy; ,uz;L rkkhd vjpuhd tpirfs; F   AB topNa
KiwNa AE, BG topNa jhf;Ffpd;wd. ,t;tpirfs; jk;Ks; rkg;gLtjhy; P,Q
tpy; vt;tpjkhw;wKk; Vw;gLj;jg;Nghjpy;iy.
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,izfuq;fs; AEHC, BDKG vd;gtw;iwg; G+u;j;jpahf;fp Kiw mtw;wpd; %iy

tpl;lq;fs; HA, KB vd;gtw;iw Gs;sp O ,y; re;jpf;FkhW ePl;Lf.

AC (my;yJ BD) f;F rkhe;jukhf OL I tiuf. mJ AB I L ,y; re;jpf;fpd;wJ.

,q;F Gs;sp A ,y;  P,F ,d; tpisAs; AH ,dhYk; Gs;sp B ,y; Q,F ,d; BK

,dhYk; jug;gLfpd;wJ. ,it KiwNa Gs;sp O tpNy OAH, OBK topNAk;

jhf;fyhk;.

tpir P ahdJ OL topNaAk; tpir F, AE f;F rkhe;jukhfTk; mj;Jld; tpir

Q thdJ OL topNaAk; tpir F, BG f;F rkhe;jukhfTk; fhzg;gLfpd;wJ.

rkkhdJ vjpuhdJkhd tpir F Gs;sp O tpy; rkg;gLj;jg;gLfpd;wJ. vdNt

tpirfs; P,Q tpd; tpisAs; P+Q MFk;. ,J OL ,d; jpirf;Fr; rkhe;jukhFk;.

 OLA   / / /  ACH 

OL AC P

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

 OLB   / / /  BDK 

OL BD Q

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

 >  ,ypUe;J OL  × F = P × LA = Q  × LB

LA Q

LB P


mjhtJ Gs;sp L tpirfis cl;Gwkhfg; gpupf;Fk; tpfpjk;

P . AL =Q.BL tpisAs;    R   =   P + Q   Tk; MFk;.

Fwpg;G: P = Q , vdpd; tpisAs; R  AB apd; eLg;Gs;spapy; ,Uf;Fk;.

tif (ii)

,U xt;thj rkhe;ju tpirfspd; tpisAs;

Gs;spfs; A,B apy; P,Q vDk; xt;th rkhe;ju tpirfs; KiwNa AC, BD topNa
jhf;Ffpd;wd.

NfhL AB apy; Gs;sp A ,y; AE topNa F vd;w tpirAk; Nru;f;f. ,izfuq;fs;

AEHC, BGKD ,idg; G+u;j;jpahf;fp mtw;wpd; %iy tpl;lq;fs; AH, KB vd;git

O tpy; re;jpf;FkhW ePl;Lf. (mit ,uz;Lk; xU Gs;spapy; re;jpf;f Ntz;Lk;.

,y;yhtpby; mtw;wpd; gUkd;fs; P=Q Mf Ntz;Lk;)

CA (my;yJ BD) f;F rkhe;jukhf OL I tiuf. mJ ePl;ba BA I re;jpf;Fk;
Gs;sp L vd;f.
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Gs;sp A apy; P,F ,d; tpisAs; AH  ,dhYk; Gs;sp B apy; Q,F ,d; tpisAs;

BK ,dhYk; ,it KiwNa Gs;sp O tpy; AO, OB ,dhYk; jug;glyhk;. Gs;sp

O tpNy tpir P, LO topNaAk; tpir F,  AE ,w;F rkhe;jukhfTk; tpir Q, OL

topNaAk; tpir F, BG ,w;F rkhe;jukhfTk; jug;gLfpd;wJ. tpir F MdJ

rkDk; vjpuhdjhfTk; cs;sjhy; rkg;gLj;jg;gLk;. vdNt jdp tpirfs; P,Q ,d;

rkg;gLj;jg;gLk;. vdNt jdp tpirfs; P,Q ,d; tpisAs; (P-Q) MfTk; LO ,w;F

rkhe;jukhfTk; fhzg;gLk;.

 OLA   / / /  HEA 

OL HE P

LA EA F
  .................................... 

OLA   / / /  BDK 

OL Q

LB F
 = .................................... 

 , ,Ue;J
LA Q

LB P


mjhtJ Gs;sp L MdJ AB ia ntspg;Gwkhf LA.P = LB.Q MfTk; tpisAs;

R=P-Q Tk; MFk;.

Fwpg;G : P=Q MFk; NghJ Kf;Nfhzpfs; AEH, BKG vd;gd xUq;fpirAk;.

vdNt> ePl;lg;gl;l %iy tpl;lq;fs; AH, KB vd;gd O tpy; re;jpf;fhJ. vdNt
mikg;igg; G+uzkhf;f KbahJ. rkkhd xt;thj rkhe;jhu tpirfisj; jdp

tpirahf;f KbahJ. ,Jgw;wp ,izapy; gpd;du; ghu;g;Nghk;.
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ahJk; vz;zpf;ifahd rkhe;ju tpirfspd; tpisAs;

(i) tpirfs; epfu;j;j rkhe;ju tpirfshapd;

njhlu;r;rpahf ahJkpU epfu;j;j> rkhe;ju tpirfspd; tpisAtpid tpirfspd;
,Wjp tiu fhz;gjd; %yk; tpisAs; fhzg;gLk;.

tpisAshdJ vy;yh tpirfspdJk; $l;Lj;njhifahf ,Ug;gJld; mjd;

jpirahdJ jug;gl;l tpirfspd; jpirapYk; ,Uf;Fk;.

(ii) tpirfs; epfuhj rkhe;jhu tpirfshapd; tpirfis epfu;j;j rkhe;ju

tpirfs;> epfuhj rkhe;j tpirfs; vd ,U njhFjpfshfg; gpupj;J mit

xt;nthd;wpdJk; tpisTfisf; fz;L fPo; cs;sthW tpisAs; fhzg;gLk;.

a) ,t;tpirfs; xd;Wf;nfhd;W rkd; my;yhjitahapd; tpisAthdJ

jdptpirahf ,Ug;gJld; mjd; gUkd; ,t;tpirfspd; ml;ruf;fzpj

$l;Lj;njhiff;Fr; rkdhf ,Uf;Fk;.

b) (i) ,it rkdhdapd; jhf;ff;NfhLfs; xd;Wlndhd;W nghUe;J

tdthf ,Ug;gpd; tpisAs; 0 MtJld; jug;gl;l tpirfs;

rkdpiyapy; ,Uf;Fk;.

(ii) ,it rkdhfTk; ,tw;wpd; jhf;ff; NfhLfs; xU Neu;Nfhl;by;

,y;yhJk; ,Ug;gpd; ,it xU ,izf;F xLq;Fk;.

3.2 nra;J fhl;lg;gl;l cjhuzq;fs;

cjhuzk; 1

 Gs;spfs; A,B apy; xj;j rkhe;ju tpirfs; 8N,

12N jhf;Ffpd;wd. ,q;F AB = 15 cm

a. tpisAspd; gUkidAk; AB ia

ntl;Lk; Gs;spiaAk; fhz;f.

b. tpirfs; xt;thj rkhe;ju tpirfs;

vdpd;> tpisAspd; jhf;ff; Nfhl;bd;

epiyiaf; fhz;f.

. .P AL Q BL

. .P AM QBM
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R = P+Q = 8+12 = 20N

8.AC = 12.BC

8x = 12(15-x)

20 x = 12  15

AB = 9 cm

(b) R = 12-8 = 4N

12x = (15+x)8

4x  = 15 8

x = 30 cm

cjhuzk; 2

 Gs;spfs; A,B apy; rkhe;ju tpirfs; P,Q jhf;Ffpd;wd. ,tw;wpd; tpisAs;

R   AB I C apy; re;jpf;fpd;wJ.

i. P, Q   xj;j  rkhe;ju tpirfs;,  P = 8 N,  R = 17 N,  AC = 9 cm  vdpd;>

Q,  AB  If; fhz;f.

ii. P, Q  xt;thj rkhe;ju tpirfs;,  P = 6N ,  AC = 18 cm ,  CB = 16 cm vdpd;>

Q, R  vd;gtw;iwf; fhz;f.

P + Q  =  17

Q  =  17 - 8

 =   9 N

AC:CB  =  9:8

618 = Q  16

Q = 
27

4

R = Q-P

R = 
27

6
4


R = 
3

4

2cm
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cjhuzk; 3

 ehd;F rkkhd xj;j rkhe;ju tpirfs; xU rJuj;jpd; cr;rpfspy; jhf;Ffpd;wd.

,t;tpirfspd; tpisAs; rJuj;jpd; eLg;Gs;spapd; Clhfr; nry;Yk; vd;f;

fhl;Lf.

Gs;sp A, B apy; cs;s tpirfs; P fspd; tpirAs; 2P gf;fk; AB apd; eLg;Gs;spapy;

jhf;Fk;. mg;Gs;spia E vd;f. mNjNghy; Gs;sp C,D apy; cs;s tpirfs;

fspd; tpisAs; 2P gf;f CD apd; eLg;Gs;sp F

,y; jhf;Fk;.

,g;NghJ ,U xj;j rkhe;ju tpirfs; Gs;sp E,F

,y; 2PN gUkDld; jhf;Ffpd;wd ,tw;wpd;

tpisAs; 4P EF ,d; eLg;Gs;spapy; jhf;Fk;.

,e;eLg;Gs;sp rJuj;jpd; ikakhFk;.

cjhuzk; 4

 P,Q vd;gd xj;j rkhe;ju tpirfs;. tpir Q thdJ rkhe;jukhf x J}uk;

efu;j;jg;gl;lhy; P,Q ,d; tpisAshdJ Fwpg;gpl;l J}uj;jhy; efUk;

vdf;fhl;Lf.

A,B Gs;spfspy; jhf;Fk; tpirfs; P,Q ,d; tpisAs; R MdJ AB Nfhl;by;

Gs;sp C apy; jhf;Ffpd;wJ vd;f.

    

AC Q

CB P

AC Q

AB P Q

Q
AC AB

P Q






 
  

 

,g;NghJ tpir Q thdJ x J}uk; efu;e;jJ vd;f. Gjpa tpisAs; AB apd; kPJ

Gs;sp C jhf;Ffpd;wJ vd;f.

                        
 

/

/ /

/ /

AC Q

C B P

Q Q
AC AB AB x

P Q P Q



   
     

    
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tpisAs; efu;e;j J}uk;.

 

/ /

/

CC AC AC

Q
CC AC x AC

P Q

Q
CC x

P Q

 

 
   

 

 
  

 

cjhuzk; 5

 tpiwg;ghd clnyhd;wpy; cs;s Gs;spfs; A,B kPJ KiwNa ,U rkhe;jukhd

tpirfs; P,Q jhf;Ffpd;wd. P,Q jk;Ks; Gwkhw;Wk; NghJ tpisAs; AB ia

ntl;Lk; Gs;sp  
P Q

AB
P Q

 
 

 
 vdf; fhl;Lf.

/

/

/

/

AC Q

CB P

Q
AC AB

P Q

AC P

C B Q

P
AC AB

P Q

P Q
AC AC AB AB

P Q P Q

P Q
AB

P Q



 
  

 



 
  

 

   
     

    

 
  

 
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cjhuzk; 6

 P,Q,R vd;w xj;j rkhe;jukhd tpirfs; Kf;Nfhzp ABC apd; cr;rpfspy;

jhf;Ffpd;wd. ,t;tpirfspd; tpisAs; Kf;Nfhzpapd; epkpu; ikak; Clhfr;

nry;Yk; vdpd;>P : Q : R = tan A : tan B : tan C vdf; fhl;Lf.

Kf;Nfhzpapd; epkpu;ikak; O vd;f.

tpisAs; O tpd; Clhfr; nry;fpd;wJ.

Vnddpy; CD AB

cot

cot

tan

tan

AD Q CD A

DB P CD B

Q B

P A

 

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

,NjNghy; Q, R ,d; tpisAs;s E. Clhfr; nry;Yk;> ,q;F  AE  BC

cot tan

cot tan

BE R AE B C

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

(1) , (2)      : : tan : tan : tanP Q R A B C
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3.3 gapw;rp

1. Kf;Nfhzk;  ABC apy; AB = 4 cm, BC = 3 cm,  AC = 5 cm MFk;. 2, 5, 3 N

gUkDila epfu;j;j rkhe;ju tpirfs; Kf;Nfhzpapd; cr;rpfs; A,B,C apy;

jhf;Ffpd;wd. gpd;tUtdtw;iwf; fhz;f.

i) tpisAspd; gUkd;

ii)  tpisAspd; jhf;ff; Nfhl;bd; epiy

2. P, P, 2P gUkDila epfu;j;j rkhe;ju tpirfs; Kf;Nfhzk; ABC cr;rpfs;

A, B, C apy; jhf;Ffpd;wd. njhFjpapd; tpisAshdJ Gs;sp  C, AB ,d;
eLg;Gs;sp vd;gtw;iw ,izf;Fk; Nfhl;bd; eLg;Gs;spNahL nry;Yk; vdf;
fhl;Lf.

3. ehd;F rkepfu;j;j rkhe;ju tpirfs; rJuk; xd;wpd; cr;rpfspy; jhf;Ffpd;wd.

njhFjpapd; tpisAshdJ rJuj;jpd; ika%L nry;Yk; vdf; fhl;Lf.

4. %d;W epfu;j;j rkhe;ju tpirfs; P, Q, R vd;gd Kf;Nfhzp  ABC apd;

cr;rpfs; A,B,C apD}L jhf;Ffpd;wd. njhFjpapd; tpisAshdJ Kf;Nfhzpapd;

njhFjpapd; tpisAshdJ Kf;Nfhzapd; cs;ika%L nrd;why;

P Q R

BC AC AB
   vd fhl;Lf.

5.  , 2 ,3AB BC CD
  

, 4DA


. vDk; ehd;F tpirfs; rJuk; ABCD apd; gf;fq;fs;

topNa jhf;Ffpd;wd. njhFjpapd; tpisAisf; fhz;f.

6. ,uz;L epfuhj rkhe;ju tpirfs; P, Q (P > Q) vd;gd Gs;spfs; A, B ,y;
jhf;Ffpd;wd. P,Q vd;gd S ,dhy; mjpfupf;fg;gLifapy; njhFjpapd;

tpisAshdJ 
.S AB

P Q
 J}uj;jpdhy; mirAk; vdf; fhl;Lf.

7. %d;W epfu;j;j rkhe;ju tpirfs; P, Q, R vd;gd Kf;Nfhzp ABC apd; cr;rpfs;

A, B, C apy; jhf;Ffpd;wd. njhFjpapd; tpisAshdJ>

(i) Kf;Nfhzpapd; ikag;Nghyp CL nry;Ykhapd; P = Q = R vdTk;

(ii) Rw;W tl;lika%L nry;Ykhapd; 
sin 2 sin 2 sin 2

P Q R

A B C
   vdTk; fhl;Lf.

8. %d;W rkhe;ju tpirfs; P, 2P, 3P vd;gd Gs;spfs; A, B, C apy; jhf;Ffpd;wd.
,q;F OABC Xu; Neu;NfhL MtJld; OA = a, AB = b, BC = c MFk;.

njhFjpapd; tpisAshdJ OABC apYs;s Gs;sp  D apD}L jhf;Fk; vdTk;

OD = 
6 5 3

2

a b c 
 vdTk; fhl;Lf.
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3.4  jpUg;gk;

tpiwg;ghd clnyhd;wpy; jhf;Fk; tpirfs;> mg;nghUspy; Xu; Gs;sp epiyj;jjhfg;

nghUj;jg;gl;bUg;gpd; mjidr; Row;w KbAk;.

Xu; Gs;sp epiyahdjhf nghUj;jg;gl;l tpiwg;ghd clnyhd;wpd; jhf;Fk; jsp

tpirnahd;whdJ> ,t;tpirapd; jhf;ff;NfhlhdJ> me;epiyj;j Gs;sp gw;wpr;

nry;yhj NghJ mjidr; Row;w KbAk;.

tiutpyf;fzk;:

ahJk; xU Gs;sp gw;wp tpirnahd;wpd; jpUg;gkhdJ mt;tpirapdJk;>

mg;Gs;spapypUe;J mt;tpirapy; jhf;ff;Nfhl;bw;fhd nrq;Fj;J J}uj;jpdJk;

ngUf;fkhFk;.

Fwpg;G:

jhf;ff;NfhlhdJ O vDk; Gs;spA+L nry;Ykhapd; Gs;sp O gw;wpa tpirapd;

jpUg;gk; G+r;rpak; MFk;.

cUtpy; cs;s epiyj;j Gs;sp O MfTk;> ON vd;gJ O tpypUe;J tpir P apd;
jhf;ff;Nfhl;bw;F tiue;j nrq;Fj;jhfTk; ,Ug;gpd; O gw;wp tpir P apd; jpUg;gk;
tiue;j P × ON MFk;. mj;Jld; ,J mliu kzpf;$l;bw;F vjpu;jpirapy; jpUg;g

K a Y k ;. O gw;wp tpirapy; jpUg;gk;    P × ON  MFk;.

,izapd; SI myF Nm MFk;. ,izfs; Neu; my;yJ vjpu; vd;gJld; ,it

kzpf;$l;bw;Fj; jpir my;yJ mjw;F vjpu;j;jpir vd mg;Gs;sp gw;wpa jpUg;gj;jpid

nghWj;J ,J mikAk;.

Fwpj;j xU njhifahd tpirfs; clnyhd;wpy; jhf;Fk; NghJ jpUg;gq;fspd;

$l;Lj;njhifahdJ mg;Gs;sp gw;wpj; jpUg;gq;fspd; ngWkhdq;fis mtw;wpd;

FwpAld; fhl;l tUtjw;Fr; rkdhFk;.

tpirnahd;wpd; jpUg;gk; fhtpf;fzpak; vd;gJld;> ,J gUkd; jpir (Nghf;F)

vd;gtw;iwf; nfhz;ljhFk;.
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,iznahd;wpd; Nfj;jpu fzpj tiff; Fwpg;G

tpir P MdJ Nfhl;Lj; Jz;lk; AB apdhy; gUkdpYk; jpirapYk; Fwpf;fg;gLfpd;wJ

vd;f. O vd;gJ jpUg;gk; vLf;fg;gLk; Gs;sp vdf; nfhs;f. ON MdJ O tpypUe;J

AB apw;F tiuag;gl;l nrq;Fj;jhfTk; ,Ug;gpd; tpir P apdhy; Gs;sp O gw;wpa

jpUg;gk;  P × ON  = AB × ON MFk;.

Mdhy; Kf;Nfhzpapd; gug;gsT  OAB =  
1

2
AB × BN

MfNt Kf;Nfhzk; AOB  ,d; gug;gpd; ,Uklq;F

MFk;.  ,q;F> mjd; mbahdJ tpirapidAk;

cr;rpahdJ jpUg;gk; vLf;fNtz;ba Gs;spAk;

vd;gjhy;> jpUg;gkhdJ ,g;Gs;sp gw;wpa

jpUg;gj;jpd; vz;ngWkhdj;jpw;Fr; rkdhFk;.

Nk Y k ; P, ON = 2AB MFk;.

Fwpg;G:

jpUg;gk; gw;wpa rpy mbg;gil tplaq;fis epWTtjw;F tiuG Kiwf; Fwpg;gPLfs;

gad;gLj;jg;gLk;.

tupf;Ndhdpd; Njw;wk;

xUjs tpirj;njhFjpnahd;wpy; cs;s ahJk; xU Gs;sp gw;wp ahJk; ,U
tpirfspd; jpUg;gq;fspd; $l;Lj;njhifahdJ> mg;Gs;sp gw;wp mt;tpirfspd;
tpisAspd; jpUg;gj;jpw;Fr; rkdhFk;.

(i) tpirfs; rkhe;juk; my;yhjNghJ

(ii) tpirfs; rkhe;jukhfTs;sNghJ

tif (i) tpirfs; rkhe;juk; my;yhjNghJ

epWty; :

tpirfs;  xU  Gs;spapy;  re;jpf;Fk;NghJ>  P, Q   vDk; tpirfs;  A vDk ;
Gs;spapy; jhf;Ffpd;wd vdTk; O  vd;gJ  mj;jsj;jpYs;s Gs;sp vdTk;> ,g;
Gs;sp gw;wpj;  jpUg;gk;  vLf;fg;gl Ntz;bAs;sJ vdTk; nfhs;f. tpir P ,d;
jpirf;Fr; rkhe;jukhf OC I tiuf. ,J Q ,d; jhf;ff;Nfhl;il C apy;
ntl;Lfpd;wJ vdf; nfhs;f.

AC MdJ tpir Q ,id tif Fwpf;fpd;wJ vdTk;>  ,Nj mstpilapy; tpir P
,id AB Fwpf;fpd;wJ vdTk; nfhs;f. OA, OB I ,izj;J ,izfuk; ABCD
,idg; g+uzg;gLj;Jf. AD MdJ P, Q ,d; tpisAs; R ,idf; Fwpf;Fk;. NkNy
fhl;lg;gl;lthW O ,w;F ,U rhj;jpaq;fs; cz;L.

,uz;bYk;  O gw;wp P ,d; jpUg;gk; =  2OAB

            O gw;wp Q ,d; jpUg;gk;   = 2OAD

            O gw;wp R ,d; jpUg;gk;   = 2OAC

N
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D CO

AB

CO
D

A B

cU (1) ,y;> P, Q ,d; jpUg;gq;fs; = 2OAB + 2OAD   = 2ABC + 2OAD

      = 2ACD + 2OAD  = 2OAC

cU (ii)  ,y;>

P, Q apd; jpUg;gq;fspd; $l;Lj;njhif =OAB - 2AOD

=  2ADC - 2AOD

=  2AOC

=  O gw;wp R apd; jpUg;gk;

tif (ii)   tpirfs; xd;Wf;nfhd;W rkhe;jukhditahf cs;sNghJ.

P,Q vd;gd epfu;j;j rhkhe;ju tpirfshfTk; xNu jsj;jpy; ,Ug;gpd; tpirfSf;Fr;

nrq;Fj;jhfTk; tpirfis A, B ,y; re;jpf;FkhW NfhL OAB  tiuf.

P,Q ,d; tpisAs; R MfTk; ,J C apNdhL nry;tjhfTk; ,Ug;gpd;>

,q;F OC MdJ R apw;F rkdhtJld; AC : CB = Q : P  MFk;.

cU (i) ,y; O gw;wp P,Q ,d; jpUg;gq;fspd; $l;Lj;njhif = P × OA + Q × OB

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

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





   
AC Q

CB P
  Mjyhy;>

   P AC Q CB  

 jpUg;gq;fspd; $l;Lj;njhif =    (P + Q) × OC

=    O gw;wp R apd; jpUg;gk;

cU (ii)  ,y; P, Q apd; jpUg;gq;fspd; $l;Lj;njhif   =  P  × OA  + Q × OB

= P  × OA - Q × OB

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

= (P + Q)OC + P  × AC - Q × CB

= (P + Q) OC

= O gw;wp R apd; jpUg;gk;

tpirfs; epfuhj rkhe;jukhditahf cs;sNghJ>

       P, Q vd;gd epfuhj rkhe;ju tpirfs;> P > Q vd;f>

MfNt      R= P - Q

O gw;wp jpUg;gq;fspd; $l;Lj;njhif

    = P  × OA - Q × OB

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

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

                 = (P - Q) OC

                 =  O gw;wp R apd; jpUg;gk;

Fwpg;G : jhf;ff; Nfhl;bYs;s ahJnkhU Gs;sp gw;wp tpirfspd; jpUg;gq;fspd;

ml;ruf;fzpjf; $l;Lj;njhif 0 MFk;.
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C
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 



xUikg;gLj;jg;gl;l Njw;wk;

,J jpUg;gq;fspd; jj;Jtk; vdg;gLk;. tpiwg;ghd clnyhd;wpd; jhf;fk; ahJk;
vz;zpf;ifahd xUjs tpirfspd; tpisAs; mtw;wpd; jsj;jpYs;s ahJnkhU

Gs;sp gw;wpa jpUg;gq;spd; ml;ru fzpjf; $l;Lj;njhifahFk;.

xUjs tpirj; njhFjpnahd;W rkepiyapy; ,Uf;Fkhapd; mtw;wpd;  tpisAs;
0 MtJld; mtw;wpd; jsj;jpYs;s ahJnkhU Gs;sp gw;wpa jpUg;gq;fspd;

$l;Lj;njhif 0 MFk;.

mjd; kWjiy cz;ik md;W.

xUjs tpirj;njhFjp xd;wpd; jsj;jpy; cs;s ahJnkhU Gs;sp gw;wpa

tpirfspd; jpUg;gq;fspd; $l;Lj;njhif 0 vd;gJ njhFjp rkdpiyapy;

cs;sJ vd;gjidj; jukhl;lhJ> ,J jpUg;gk; vLf;fg;gl;l Gs;spahdJ

tpisAspd; jhf;ff; Nfhl;by; ,Ug;gpDk; epfOk;.

3.5 nra;J fhl;lg;gl;l cjhuzq;fs;

cjhuzk; 7

4, 5, 6N gUkDila tpirfs; KiwNa Kf;Nfhzp ABC apd; gf;fq;fs;  BC, CA,

AB topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. Kf;Nfhzpapd; ikaa;Nghyp

gw;wp tpirfspd; jpUg;gq;fspd; $l;Lj;njhifapidf; fhz;f.

Kf;Nfhzpapd; ikag;Nghyp G vd;f.  AD  = 2sin60

                                  =
2
32  = 3m

GD = GE = GF   =   1 3
3

m

G gw;wpa jpUg;gq;fspd; $l;Lj;njhif  =    3
14  + 3

15  + 3
16

            = 
15

3
        = Nm35

cjhuzk; 8

24 m gf;f ePsKila rJuk;  ABCD ,y; 4, 3, 2, 5N tpirfs;  CB, BA, DA, DB
topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. tpirfspd; jpUg;gq;fspd;

$l;Lj;njhifia>

(i) cr;rp C gw;wp       (ii)  rJuj;jpd; ikak; O gw;wp

CO =  4cos45 = 2
4

 = 22

C gw;wpa tpirfspd; jpUg;gk; = 2 × 4  -  3 × 4 + 5 × 22

= (10 2  - 4) Nm

O gw;wpa tpirfspd; jpUg;gk; = 4 × 2 + 3 × 2 - 2 × 2

= 10 Nm
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



cjhuzk; 9

,Nyrhd 72 cm ePsKila Nfhnyhd;wpy; xUKidapypUe;J 18 cm J}uj;jpYk;>

kWKidapypUe;J 30cm J}uj;jpYk; ,U rk epiwfs; njhq;ftplg;gl;Ls;sd.

NfhyhdJ mjd; ,UKidfspYk; epiyf;Fj;J ,iofspdhy; Nfhy; fpilahf

,Uf;FkhW njhq;ftplg;gl;Ls;sJ. ,iofs; jhq;ff;$ba cau; ,Oit 50N

MFk;. NkNy $wpathW njhq;ftplg;gl;Ls;s epiwfspy; cau; ngWkhdj;jpidf;

fhz;f.

rkdhd epiw W vdTk;> ,ioapy; ,Oit  T
1
, T

2
N  vd;f.

Nfhypd; rkepiyf;F 1 2T + T - 2W = 0

B -T
1
 × 72 + W × 54 + W× 30 = 0

72T
1
 = 84W

Vnddpy; T
1
 cau;thf ,Uf;f ( T

1
 = 50)

72 × 50 = 84W

W = 
72 50 6

42
84 7

N




A T
2 

× 72 - W×18-W×42 = 0

72T
2  

=  60 W,  Vnddpy;  T
2 
cau;thf ,Uf;f (T

2
 = 50)

W =  
72 50

60


  = 60 N

MfNt itf;ff; $ba cau; jpzpT  
6

42 N
7
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cjhuzk; 10

20 cm ePsKila ,Nyrhd Nfhy; AB xd;Wf;nfhd;W 10 cm ,ilj;J}uj;jpYs;s

,U xg;gkhd Kidfspd; Nky; rkepiyailfpd;wJ. A,B apy; KiwNa 2W, 3W

epiwfs; njhq;ftplg;gLifapy; KisfspYs;s kWjhf;fq;fs; rkdhFkhW

,tw;wpd; epiyfisf; fhz;f.

A apypUe;J x cm. J}uj;jpYs;sJ vd;f.

Nfhy; rkepiyapYs;sJ. MfNt> C gw;wpa jpUg;gq;fspd; $l;Lj;njhif

G+r;rpakhFk;.

R × 10 + 2Wx - 3W(20 - x) = 0

10R      = 60W - 5Wx ............................... (1)

O gw;wp jpUg;gk; vLf;f.

R × 10 + 3W(10 - x) - 2W(10 + x) = 0

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

(1) & (2)                           10x        = 70

x = 7

 A apypUe;J Kidfspd; J}uq;fs; 7cm, 17cm MFk;.

>>
> >

C D

BA

RR

2W

x

10
3W
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cjhuzk; 11

2m gf;f ePsKila xOq;fhd mWNfhzp  ABCDEF ,y; 1, 2, 3, 4, 5, 6N tpirfs;

KiwNa AB, CB, DC, DE, EF, FA  topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd.

,tw;wpd; jpUg;gq;fspy; $l;Lj;njhifapid>

(i) cr;rp  A         (ii)    mWNfhzpapd ikak;; O

AL = 2sin60

      = m3

           A  gw;wpa jpUg;gq;fspd; $l;Lj;njhif

      =2  × 3  + 3  × 32  - 4  × 32  - 5  × 3o
      = - 35  o

      = 35  Nm m

 OM  = 2sin60    = m3

  O gw;wpa jpUg;gq;fspd; $l;Lj;njhif

        m  =1  × 3  - 2  × 3  - 3  × 3  + 4  × 3  + 5  × 3  + 6  × 3

      = 311  Nm

cjhuzk; 12

 P, Q, R vDk; %d;W tpirfs; Kf;Nfhzpapd; gf;fq;fs; BC, CA, AB topNa ,Nj

vOj;njhOq;fpy; jhf;Ffpd;wd. njhFjpapd; tpirAs; Kf;Nfhzpapd; epkp]; ika%L

nry;Ykhapd;>

PcosA + Q cosB + R cosC = 0 vdf; fhl;Lf.

DOB


 = 

A ,      EOC


= 

B

Miu R’ vd;f.

Mapd;> R’ = OA = OB = OC  MtJld;>

FOA


=  

C    MFk;.

O gw;wpj; jpUg;gk; vLf;f.

     P × OD + Q × OE + R × OF   = 0

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

     Mjyhy; OB = OC = OA

    PcosA + QcosB + RcosC =  0 MFk;.

>

>
>>

>
D

C

A B

E

F

2

35

4

6

L



60

3.6 gapw;rp

1. 1, 2, 3, 4 kg jpzpTfs; 1.5 m ePsKk; 3 kg jpzpTila ,Nyrhd ePu;f;Nfhy;

xd;wpy; xUKidapypUe;J KiwNa 0.3 m, 0.6 m, 0.9 m, 1.2 m cs;s

Gs;spfspypUe;J njhq;ftplg;gl;Ls;sd. Nfhy; rkepiyailAk; Gs;spapd;

epiyapidf; fhz;f.

2. 3m ePsKila Xu;  ePu;f;Nfhy; AB MdJ  6 kg  jpzpTilaJ.   NfhyhdJ

A NfhypYs;s ,d;Ndhu; Gs;sp vd;gtw;wpy; njhq;ftplg;gl;Ls;sJ. Xuy;

jpzpT  1kg A apy; njhq;ftplg;gl;Ls;s mNjNtis B apypUe;J 1m, 2m
J}uq;fspYs;s Gs;spfspy; KiwNa 5 kg, 4 kg jpzpTfs; njhq;ftplg;gl;Ls;s

A apy; jbf;Fk; tpir 40 N Mapd;> kW jhq;fpapd; epiyapidf; fhz;f.

3. 17 kg jpzpTk; 0.6 m ePsKk; cila Xu; ePu;f;Nfhy; AB MdJ ,U epiyf;Fj;J

,iofspdhy; jhq;fg;gl;Ls;sJ. Xu; ,ioahdJ xU KidapypUe;J 7.5cm
J}uj;jpy; ,Ug;gJld; ,J jhq;ff;$ba cau; jpzpT 7 kg MfTk;> kW

,io Nfhypd; kWKidapypUe;J 10 cm J}uj;jpy; ,izf;fg;gl;bUg;gJld;

,J jhq;ff;$ba cau; jpzpT 10kg MfTk; cs;sJ. ,t; ,iofs; mWe;J

Nghfhky; Xu; 1.7kg jpzptpid ,f;NfhypypUe;J njhq;ftplf;$ba Gs;spfspd;

epiyapidf; fhz;f.

4. ABCD vd;gJ a gf;fKila Xu; rJukhFk;. tpirfs; 2, 3, 4 N vd;gd A apy;
AB, AD,  AC topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. njhFjpapd;

tpisAspd; jhf;ff;NfhlhdJ DC apid ntl;Lk; Gs;spapd; epiyapidf;

fhz;f.

5. Kf;Nfhzk; ABC apy; cr;rpfs; A,B,C apy; vjpu;g;gf;fq;fSf;Fr; nrq;Fj;jhd

jpirapy; tpirfs; jhf;Ffpd;wd. njhFjp rkepiyapypUg;gpd; P : Q : R = a : b:c
vd fhl;Lf.

6. Kf;Nfhzk; ABC gf;fq;fs; BC, CA , AB topNa ,Nj vOj;njhOq;fpy; jhf;Fk;

tpirfspd; tpisAs; Kf;Nfhzpapd; ikag;Nghyp cU nrd;why;

gpd;tUtdtw;iw epWTf.

(i) sinA
P  + 

sinB
Q

 + sinC
R  = 0        (ii)   BC

P  + CA
Q

 + AB
R  = 0

7. Kf;Nfhzk; ABC apy; mjd; gf;fq;fs; BC, CA, AB topNa ,Nj vOj;njhOq;fpy;

jhf;Ffpd;wd. njhFjpapy; tpisAs; Kf;Nfhzpapd; ikag;Nghyp> Rw;W

tl;lika%L nry;ypd;>

2 2
P

(b - )cosAc  = 2 2

Q
(c - )cosBa  = 2 2

R
( - )cosCa b  vd epWTf.

8. $u;q;Nfhz Kf;Nfhzk; ABC apy; gf;fq;fs; BC, CA, AB  topNa ,Nj
vOj;njhOq;fpy; jhf;Fk;  P, P, 

2 
vDk; tpirfspd; jhf;fj;NjhL Kf;Nfhzpapd;

epkpu;ika%L nry;ypd;>

cosA
1  + cosB

λ  = 
2λ

cos(A B)  vdf; fhl;Lf.
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3.7 ,izfs;

tiutpyf;fzk;:

xNu Neu;f;Nfhl;by; ,y;yhj ,U rkdhd epfuhj jpirfs; ,iznahd;iw

cUthf;Fk;.

,izahdJ jpUk;Gk; tisT xd;iw cUthf;Fk;.

,izahdJ mtw;wpd; jpUg;gq;fshy; mstplg;gLk;.

,U tpirfSf;fpilapyhd nrq;Fj;Jj; J}uk; ,t;tpirfspd; fuk; vdg;gLk;.

,izapd; jpUg;gk;

,izapd; jpUg;gkhdJ mtw;Ws; ahJnkhU tpirapdJk; mf;fuj;jpdJk;

ngUf;fj;jpw;Fr; rkdhFk;.

m/J ,iznahd;wpd; jpUg;gk;

= tpirnahd;wpd; gUkd;  mt;tpirfSf;fpilapyhd J}uk;

      M P d 

           Pd  m

,iznahd;whdJ mjd; jpUk;Gk; tpistpd; jpirahdJ kzpf;$l;Lj;jpir my;yJ

mjw;F vjpu;j;jpir vd;gjw;Nfw;g Neu;> kiw vdg;gLk;.

Njw;wk;

xU jsj;jpy; jhf;fp ,iznahd;iw cUthf;Fk; ,Utpirfspd; jpUg;gq;fspd;

$l;Lj;njhif khwpyp Mf ,Ug;gJld; ,J ,izapd; jpUg;gj;jpw;Fr; rkdhFk;.

epWty;

,izf;Fr; rkdhd tpirfs; P,Q mtw;wpd; jsj;jpYs;s Xu; Gs;sp O tpy;
jhf;Ffpd;wd vdf; nfhs;Nthk;. tpirfspy; jsf;Nfhl;bw;Fr; nrq;Fj;jhf NfhL

AOB I tiuf.

O gw;wpa ml;ruf; fzpjf; $l;Lj;njhif

=   P × OB - P × OA

=   P × AB m
=  ,izapd; jpUg;gk;

O gw;wpa ,izapd; jpUg;gk;

=  P × OA + P × OB

=  P(OA + AB)

=  P(AB)  m

MfNt O vLg;Gs;spahf ,Ug;gpDk; ,izapd; gUkd; rkdhFk;.

(m/J) ,izapd; jpUg;gkhdJ vLf;Fk; Gs;sp gw;wpr; rhuhJ.

A

B

O
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Njw;wk;

jug;gl;l tpiwg;ghd clnyhd;wpd; XNu jsj;jpy; jhf;Fk; ,izfuj;jpd; tpiyAs;

Xu; jsp ,izf;F xLq;FtJld;> ,t; ,izapd; gUkd; kw;iwa ,izfspy;

jpUg;gq;fspy; ml;ruf;fzpjk; $l;Lj;njhiff;Fr; rktYthdjhFk;.

epWty;

tif (i)

,U tpirfspdJk; jhf;ff;NfhLfs; xd;Wf;nfhd;W rkhe;jukhAs;sNghJ  (P,P),
(Q,Q) vDk; tpirfs; cUtpy; fhl;bathW jhf;Fk; ,izapid cUthf;Fk;

tpirfs; vd;f. ,tw;wpd; jhf;ff;Nfhl;bw;F Gs;sp A apypUe;jhd nrq;Fj;J
OABCD  vd;f. jhf;Fk; tpirfs; P, Q ,y; A, F ,y; tpisAs;s  P+Q MtJld;

,J E ,y; jhf;Fk; ,q;F  AE : EF = Q : P  mj;Jld; B,D ,y; jhf;Fk; tpirfspd;

tpisAs; P+Q MtJld; ,J C ,y; jhf;Fk;. ,q;F BC : CD = Q : P ,g;NghJ
rkdhdJk; epfuhjJkhd rkhe;ju tpirfs; P+Q ,iz P + Q ,id cUthf;Fk;.

,J ,U ,izfspdJk; tpisAs; ,izahFk;.

,izapd; jpUg;gk; =  O gw;wp E ,y; jhf;Fk; P+Q vDk; tpirfspd; jpUg;gk;

   = A apd; tpir P, B apy; tpir P, F ,y; tpir Q,
R  ,y; tpir Q My; jpUg;gq;fspd; $l;Lj;njhif.

    = jug;gl;l ,izapd; jpUg;gk;

tif (ii)

tpirfspd; jhf;ff;NfhLfs; xd;Wf;nfhd;W rkhe;jukhf ,y;yhjNghJ P, P, Q,
Q vd;gd ,izapid cUthf;Fk;. tpirfs; vdTk; ,tw;Ws; ahJk; xU

tpir P ck; ahJk; xU tpir Q ck; cUtpy; fhl;bathW xU Gs;sp O ,y;
re;jpf;fpd;wd vd;f.

O tpYs;s tpirfs; P,Q ,d; tpisAs; R ck; MFk;. tpisAs; tpirfs;

xd;Wf;nfhd;W rkdhd epfu;e;j tpirfshFk;. ,it ,iznahd;iw

cUthf;Fk;.

,iznahd;wpd; jpUg;gk;     =      O gw;wp R ,dhy; O ,y; jpUg;gk; MFk;.

                                       =  P ,dhy; O' ,y; jpUg;gj;jpdJk; $l;Lj;njhif.

                                       =  jug;gl;l ,izapy; jpUg;gq;fspy; $l;Lj;njhif.
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ehq;fs; gpd;tUtdtw;iw ca;j;jwpayhk;.

1. jsnkhd;wpy; jhf;Fk; xd;Wf;nfhd;W vjpu;j;jpirAs; rkgUkDila ,izfs;

xd;iwnahd;W rkd; nra;Ak;.

2. jsnkhd;wpy; xNu jpir> xNu gUkiDila ,izfs; rktYthdit

MFk;.

Njw;wk;

xNu jsnkhd;wpy; cs;s ,iz> tpirapd; tpisAs; tpirnahd;Wk; ,iz
nahd;Wk; tpiwg;ghd clnyhd;wpy; xNu jsj;jpy; jhf;Ftdthf ,Ug;gpd; ,it>
jug;gl;l jstpirf;Fr; rkdhdJk;> rkhe;jukhdJk; ,d;Ndhu; Gs;spapy;
jhf;FtJkhd jstpirf;Fr; rktYthdjhFk;.

epWty;

P vd;gJ A apy; jhf;Fk; jdptpir  vdTk;>  ,Nj  jsj;jpy;  jhf;Fk; tpisAs;

G vdTk; nfhs;Nthk;.

G MdJ A, B  ,y; jhf;Fk; P, P vDk; tpirfshy; khw;wPL nra;ag;glyhk;. ,q;F

AB = P
G  MFk;.

xd;iwnahd;W ,g;NghJ rkDk; vjpUkhd tpirfs; P, P  xd;iwnahd;W
rkg;gLj;JtJld; tpisAs; P ck; ,Uf;Fk;> ,J B ,y; ,Uf;Fk;.

Njw;wk;

tpiwg;ghd mlnuhd;wpy; jhf;Fk; jstpirnahd;whdJ ,d;Ndhu; Gs;spapy; jhf;Fk;
,t;tpirf;F rkDk; rkhe;juKk; vjpu;j;jpirAk; cila tpirnahd;Wf;Fk;
,izf;Fk; rktYthdjhFk;.

epWty;

jug;gl;l tpir P  MdJ A apy; AC topNa jhf;Ffpd;wJ. vd;f. B ahJnkhU
Gs;sp vd;f. B apypUe;J AC apw;fhd nrq;Fj;Jj; J}uk; d vd;f. B apy; rkDk;
vjpUkhd rkhe;ju tpirfs; P,P apid mwpKfQ; nra;f. A, B apy; cs;s epfuhj
rkhe;ju tpirfs; ,iz G apid cUthf;Fk;. kw;iwaJ B apy; cs;s jstpir
P MFk;.
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3.8 nra;J fhl;lg;gl;l cjhuzq;fs;

cjhuzk; 13

ABCD vd;gJ 1 m gf;fKila rJukhFk;. 1, 2, 3, 4, 22  N gUkDila jpirfs;

KiwNa gf;fq;fs; AB, BC, CD, DA %iytpl;l AC  topNa ,Nj vOj;njhOq;fpy;
jhf;Ffpd;wd. njhFjpahdJ Xu; ,izf;F xLq;Fnkdf; fhl;b mjd; gUkidf;
fhz;f.

22  N  gUkDila tpirapid AD, AB topNa $whf;f $Wfs; 22  cos45 = 2N.
MFk;.

,g;NghJ njhFjp cUtpy; fhl;bathW mjd; gf;fq;fs; topNa jhf;Fk;
tpirfSf;F rktYthdJld; njhFjp xU njhFjp rkdhdij epfu;j;j rkhe;ju
tpirfis nfhz;bUf;Fk;. ,it Xu; ,izf;F xLf;FtJld; ,tw;wpd; xd;W

Nru;e;j ,izahdJ 3 × 1 + 2 × 1 = 5 Nm  m 3 × 1 + 2 × 1 = 5 Nm  MFk;.

cjhuzk; 14

ABCD vd;gJ Xu; rJuk; 3, 2, 4, 3, P N gUkDila tpirfs; KiwNa AB, CB, CD,

AD, DB topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. njhFjp Xu; ,izf;F

xLq;Fkhapd; P apd; ngWkhdj;jpidf; fhz;f.

PN I AB, CD topNa $whf;f = 2
P

N.

,izf;F xLq;f 3 + 2
P

 = 4  ck;  2 + 2
P

 =  3  ck; MFk;.

2
P

  =  1 ck;   2
P

= 1 ck; MFk;.

P  =  2  ck;     P = 2  ck; MFk;.

        P = 2
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cjhuzk; 15

,izfuk; ABCD ,y; tpirfs; AB, BC, CD, DA vd;gd ,izfug; gf;fq;fs;

topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. njhFjp Xu; ,izf;Fr; rktYthdJ

vdf;fhl;b ,t;tpizapy; jpUg;gj;jpd; gUkd; ,izfug; gug;gstpd; ,Uklq;F

vdf; fhl;Lf.

tpirfs; AB , CD  vd;gd rkdhd epfuhj rkhe;ju tpirfshFk; ,it AB × 1d .

gUkDila ,izf;F xUq;Fk; ,q;F AB, CD  ,w;F ,ilapyhd J}uk; 1d

MFk;.

tpirfs; BC ,  DA


 vd;gd rkdhd epfuhj rkhe;ju gUkDila tpirfs;

MapUg;gJld; ,it BC × d
2 
,izf;F xLq;Fk;. ,q;F BC, AD ,w;F ,ilj;J}uk;

d
2 
MFk;.

,q;F ,U jpUg;gq;fSk; xNu Nghf;Filatdthifahy; nkhj;jj; jpUg;gk;

AB × d
1
 +  BC × d

2  
MFk;.

>

>

>

>
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3.9 gapw;rp

1. ABCD vd;gJ 2 m gf;f ePsKila Xu; rJuk; MFk;. tpirfs; a, b, c, d

vd;gd KiwNa AB, BC, CD, DA topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd.

2p , 2q  N gUkDila tpirfs; KiwNa AC, BD topNa jhf;Ffpd;wd.

p+q = c - a  ck;  p - q = d - b  ck; Mapd;> tpirfs; a + b + c + d gUkDila

,izf;Fr; rktYthdit vdf;fhl;Lf.

2. P, Q vd;gd epfuhj rkhe;ju tpirfs; MFk;. ,t;tpirfs; cs;s jsj;jpy;

F vDk; ,iz gpuNahfpf;fg;gLifapy; njhFjpapd; tpisAs; 
F

(P Q)
a
  vDk;

rkJ}uj;jhy; ,lk; ngau;f;fg;gLk; vdf; fhl;Lf.

3. tpirfs; P, Q, R vDk; tpirfs; Kf;Nfhzk;  ABC apYs;s njhlypfs;
to pNa jhf ;Ff pd ;wd.   ,it Xu ; ,izf ;Fr; rktYthdjha pd;>

P : Q : R = sin2A : sin2B : sin2C vdf; fhl;Lf.

4. ABCD  vd;gJ Xu; rJukhFk;. D,E vd;gd KiwNa CD, BC ,d; eLg;Gs;spfs;
MFk;. tpirfs;  P,Q,R vd;gd KiwNa AD, DE, EA topNa ,Nj
vOj;njhOq;fpy; jhf;Ffpd;wd. njhFjp Xu; ,izf;F xOq;Fkhapd;

 P : Q : R = 5  : 2  : 5  vdf;fhl;Lf.

5. tpirfs; 4, 3, 3 N (0.6 m gf;f ePsKila rkgf;f) Kf;Nfhzp ABC apd;
gf;fq;fs; AB, BC, CA  topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. P N
gUkDila ,d;Ndhu; tpir C apy; njhFjp Xu; ,izf;F xLq;FkhW

jhf;Ffpd;wJ.  P apd; gUkd;> jpir Mfpatw;wpidf; fhz;f. NkYk; ,izapd;

gUkidf; fhz;f.

6. tpiwg;ghd clnyhd;wpy; jhf;Fk; %d;W tpirfs; xOq;fhf vLf;fg;gl;l
Kf;Nfhzpnahd;wpd; gf;fq;fspdhy; gUkdpYk;> jpirapYk; Fwpf;fg;glyhk;.
njhFjpahdJ Kf;Nfhzpapd; gug;gstpd; ,Uklq;Fila ,izf;Fr;
rktYthdJ vdf; fhl;Lf.

7. P, P, Q, Q tpirfs; rha;rJuk; ABCD ,d; gf;fq;fs; AB, BC, CD, DA topNa
,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. rha;rJuj;jpd; ikak; O gw;wp
jpUg;gq;fspd; $l;Lj;njhifapidf; fhz;f. NkYk; tpisAshdJ O tpypUe;J

2

BD P Q

P Q

 
 

 
 J}uj;jpypUf;Fnkdf; fhl;Lf. P = Q MfpapUf;Fk; epiyikapid

Muha;f.
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4.0 tpiwg;ghd clypy; jhf;Fk; xUjs tpirfs;

4.1 xUjs tpirfspd; tpisAs;

2Mk; mj;jpahaj;jpy; ehq;fs; xU Gs;spapy; jhf;Fk; tpirfs; gw;wp fUjpNdhk;.

,g;NghJ tpiwg;ghd clnyhd;wpy; vy;yhk; xU Gs;spapy; jhf;fhj tpirfisf;

fUJNthk;.

xUjs tpirfspd; tpisAs;

gUkDk; jpirAk; jug;gl;l xu njhFjp tpirfspd; tpisAis ehq;fs;

fhzNtz;Lk;.

tpisAspd; gUkd;

jug;gl;l tpirfis xd;Wf;nfhd;W nrq;Fj;jhd jpirfspy; Jzpf;fNtz;Lk;.

tpNrlkhf X, Y jpirfspd; tpisAspd; gUkd; R Mapd; R2 = X2 + Y2 My;

jug;gLk;.

tpisAspd; jpir

X mr;Rld; mikf;Fk; Nfhzk;  vd;f

MfNt> tan = X
Y

 = tan-1  
X
Y

jhf;ff; Nfhl;bd; epiyiaf; fhz;f.

jug;gl;l Nfhl;bYs;s ahJnkhU Gs;sp gw;wp jpUg;gk; vLg;gjd; %yk;>

tpisAs; ntl;Lg;Gs;spiaf; fhz;f.

cjhuzk; 1

2a gf;f ePsKila rJuk; ABCD ,y;

tpirfs; 3P, 2P, P, 3P N gf;fq;fs; AB, CB,

CD, AD topNa ,Nj vOj;njhOq;fpy;

jhf;Ffpd;wd.

(i) gUkd;> jpir

(ii) tpisAspd; jhf;ff;NfhL

Mfpatw;iwf; fhz;f.

AB ,w;F rkhe;jukhfj; Jzpf;f.  X = 3P - P
= 2P

AD ,w;F rkhe;jukhfj; Jzpf;f.   Y = 3P - 2P

= P
R2 = X2 + Y2

= (2P)2 + P2=5P2

>
X

Y


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R = 5P N

tan  = X
Y =

P 1
 = 

2P 2

 =tan-1  
2
1

tpisAspd; gUkd; 5P N  MtJld; ,J AB Ald; tan-1  
2
1  Nfhzj;ij

Mf;Fk;.  ,J AB I E  apy; ntl;Lfpd;wJ vd;f. ,q;F AE = x.

E gw;wp jpUg;gk; vLf;f>

3Px + 2P(2a - x) - P × 2a = 0

3x - 2x = 2a - 4a

x = -2a

my;yJ

A gw;wp jpUg;gk; vLf;f>

R × sinx  = P × 2a - 2P × 2a

5P  × x × 5
1

= -2Pa

x = -2a

tpisAs; ePl;lg;gl;l AD I A apypUe;J a J}uj;jpy; ntl;Lk;.

cjhuzk; 2

ABC vd;gJ 2a gf;f ePsKila rkgf;f Kf;Nfhzk;> 4> 2> 2 N gUkDila

tpirfs; KiwNa BA, AC, BC topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd.

tpisAspd; gUkidf; fz;L> ,t;tpisAspd; jhf;ff;NfhL BC I B apypUe;J

3
2a  J}uj;jpy; ntl;Lnkdf; fhl;Lf.

BC apw;Fr; rkhe;jukhfj; Jzpf;f>

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

BC apw;Fr; nrq;Fj;jhfj; Jzpf;f.

 Y = 4sin60 - 2sin60

= 2 × 
2
3    = 3

R2 = X2 + Y2

= 12 + ( 3 )2

= 1 + 3  =  4
R = 2N

tan = X
Y  = 

1
3  =  3

 = tan-1( 3 )   =  60°

>
2P

R

q

P
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tpisAspd; gUkd; 2N, ,J BC Ald; 60° mikf;fpd;wJ.  tpisAs; BC I

E ,y; ntl;Lfpd;wJ vd;f.

E gw;wp jpUg;gk; vLf;f.

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

6x = 4a

x = 3
2 a

cjhuzk; 3

ABCDEF vd;gJ a gf;f ePsKila xOq;fhd mWNfhzp MfTk; tpirfs;

2N, 2N, 3N, 2N KiwNa gf;fq;fs; AB, CD, ED, EF topNa ,Nj vOj;njhOq;fpy;

jhf;Ffpd;wd. njhFjpapd; tpisAspd; gUkidf;  fz;L>  ,J AB  topNa

A apD}L jhf;Fk; vdf; fhl;Lf.

AB, AE vd;gd xd;Wf;nfhd;W AB apw;Fr; rkhe;jukhf tpirfisj; Jzpf.

AE ,w;F rkhe;jukhf tpirfisj; Jzpf.

 X =  2 + 3 - 2cos60 - 2cos60

= 3

AE ,w;Fr; rkhe;jukhf tpirfisj; Jzpf.

Y = 2sin60 - 2sin60

= 0
R = 3N   AB ,w;Fr; rkhe;jukhf

A gw;wp jpUg;gk; vLf;f.

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

= 0

,J A apD}L AB topNa jhf;Ffpd;wJ.

xUjs tpirfis xLf;Fjy;

tpiwg;ghd nghUnshd;wpy; jhf;Fk; ahJk; xUjs tpirj;njhFjp xd;whdJ

nghJthf> tpirj;njhFjp ahJk; xU Gs;spapy; jhf;Fk; jdptpirahfTk;

,izahfTk; xLf;fg;glyhk;.

tpirfs; F
i 
(i = 1, 2, .... n) vd;gd Gs;sp P

i 
(i = 1, ..... n) vDk; xU jsj;jpYs;s

Gs;spfspy; jhf;Fnkdpd;> nrt;tf njf;fhl;Lj; njhFjp rhu;ghf O it

cw;gj;jpahff; nfhz;l mr;Rf;fs;  OX, OY vd;f.

P
i  (x

i
, y

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

tpirfs; F
i
 (i=1,2,3,....n) vd;gd x mr;Rld; 

i
 Nfhzk; mikf;fpd;wd vd;f.

tpir F
i
 I X

i
, Y

i 
jpirfspy; Jzpf.

,q;F X
i
 = F

i
cos

i
,    Y

i
 = F

i
sin

i
 (i = 1, 2,......n) MFk;.
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rkDk; vjpUkhd tpirfs; x
i
, y

i
 I O ,y; mwpKfg;gLj;Jf. ,J ,t;tpirj;

njhFjpapy; vJtpj khw;wj;ijAk; Vw;gLj;jhJ.

,g;NghJ O tpy;

Xu; ,iz G
i
 I cUthf;FtJld; O ,y; tpir MFk;.

       G
i
   =   Y

i
.x

i
 - X

i
.y

i

              Let X = 


n

1

X
i

i

                   Y = 


n

1

Y
i

i

> >

>>

P ( 1,2,3..... )i i n

1, 2,3.....i n

Yi

XiPi

Yi

Xi

O

X

Y

O

Y
R

X

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          MfNt R2 = X2 + Y2

tan = X
Y

 = tan-1( X
Y )

                  mj;Jld; G =
n

1

Y Xx y


 i i i
ii

Fwpg;G: ,q;F G vd;gJ jug;gl;l vy;yh tpirfspdJk; O gw;wpa jpUg;gq;fspd;

$l;Lj;njhifahFk;.

xUjs tpirj; njhFjpnahd;wpd; rkepiyf;fhd epge;jidfs ;

ahJk; xU tpirj;njhFjpahdJ ahJnkhU Gs;sp O tpy; jhf;Fk; jdptpir

R MfTk; mNj jsj;jpYs;s ,iz G MfTk; xLf;fg;glyhk;.

i. R = 0, G = 0 Mapd; njhFjp rkepiyapypUf;Fk;.

ii. R  0, G = 0 Mapd; O tpy; jhf;Fk; jdptpirf;F njhFjp xLq;Fk;.

iii. R = 0, G  0 Mapd; njhFjp G gUkDila ,izf;F xLq;Fk;.

iv. R   0, G  0 Mapd;> njhFjp rkepiyapypUf;fkhl;lhJ vd;gJld;

,d;Ndhu; Gs;sp O ,D}L jhf;Fk; jdptpirnahd;wpw;F njhFjp

xLf;fg;glyhk;.

,q;F fPNo fhl;bathW OO' = R
G  MFk;.

epWty;:

,iz G apid O, O ,y; jhf;Fk; epNuhj rkhe;ju tpirfs; R, R ,dhy;

khw;wPL nra;ag;glyhk;. ,q;F tpirfspw;F ,ilapyhd J}uk; d = R
G

MFk;.

rkDk; vjpUkhd tpirfs; xd;iwnahd;W rkd; nra;Ak; tpisAs; O

,D}lhd jdptpir R MFk;.
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xU njhFjp tpirfspd; tpisAspd; jhf;ff;Nfhl;bd; rkd;ghL

xU njhFjp tpirfs; rkepiyapy; ,y;yhkYk; mit jdptpir R ,w;F

,iznahd;Wld; G' xLq;FtjhfTk; ,Ug;gpd; (x', y').

MfNt  R2 = X2 + Y2 ck; G' = G + Xy' - Y x' ck; MFk;.

jhf;ff;Nfhl;by; cs;s ahJnkhU Gs;sp gw;wpa jpUg;gk; g+r;rpak; MFk;.

jhf;fq; Nfhl;by; cs;s ahJnkhU Gs;sp (x, y) vd;f.

Mapd;> G + Xy - Yx = 0 MFk;.

,J tpisAspd; jhf;ff;Nfhl;bd; rkd;ghL MFk;.

O gw;wpa jpUg;gk; = O gw;wpa jpUg;gk

G = Yx' - Xy' + G'

vdNt G' = G + Xy' - Yx'

tpisAs; (x', y') CL nry;Ykhapd; G' = 0 MFk;.

O = G + Xy' - Yx'

mj;Jld; jhf;ff;Nfhl;bd; rkd;ghL

O = G + Xy - Yx MFk;.

4.2 nra;J fhl;lg;gl;l cjhuzq;fs;

cjhuzk; 4

tpirfs; 2N, 4N, 1N, 6N rJuk; ABCD ,y;

gf;fq;fs; AB, CB, CD, AD topNa ,Nj

vOj;njhOq;fpy; jhf;Ffpd;wd. tpisAspd;

gUkd;> jpir Mfpatw;wpidf; fhz;f.

AB, AD I Ms;$w;W mr;Rf;fshff; nfhz;L

tpisAspd; jhf;ff;Nfhl;bd; rkd;ghL

 2x - y + 3a = 0 vdf; fhl;Lf.

AB apw;F rkhe;jukhf Jzpf;f>

  X = 2 - 1 = 1

AD apw;F rkhe;jukhfj; Jzpf;f>

Y  =  6 - 4  = 2

>

>

>
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 R2 =  X2 + Y2  = 22 + 12 = 5

 R  =  5 N

tan =
X

Y

= 2
 = tan-1(2)

tpisAspd; gUkd; 5 N, ,J AB Ald; tan-1(2) Nfhzj;ij mikf;Fk;.

A gw;wp jpUg;gk; vLf;f.

m G = 1 × a - 4 × a

= -3a Nm

jhf;ff; Nfhl;bd; rkd;ghL

G + Xy - Yx =  0
 -3a + y - 2x =  0

2x - y + 3a  =  0

my;yJ

A gw;wp tpisAspd; jpUg;gk;

= A gw;wp jpUg;gq;fspd; ml;rufzpjf; $l;Lj;njhif

G = Yx - Xy
-3a = 2x - 1y

2x - y + 3a = 0

cjhuzk; 5

ABCD vd;gJ a gf;f ePsKila rJukhFk;. 5, 4,

3, 2 N gUkDila tpirfs; KiwNa gf;fq;fs;

AB, BC, CD, AD topNa ,Nj vOj;njhOq;fpy;

njhopw;gLfpd;wd. njhFjpapid fPo;tUkhW xLf;f.

i. A apy; Xu; jdptpirAld; ,iznahd;Wld;

ii. O tpy; jdptpirAld; ,izf;f.

iii. AB, AD apid mr;Rf;fshff; nfhz;l

jhf;ff;Nfhl;bd; rkd;ghL

AB apw;Fr; rkhe;jukhd Jzpf;f>

X  =   5 - 3

          =  2

AD apw;F rkhe;jukhfj; Jzpf;f>

Y  = 4 + 2

         =  6
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R2 = X2 + Y2

= 40

R = 102

A gw;wpj; jpUg;gk; vLf;f>

G = 4 × a + 3 × a

= 7a Nm

102  gUkDila jdptpirnahd;whfTk; A apy; 7a Nm gUkDila

,iznahd;whfTk; xLf;fg;glyhk;.

G = 5 × 
2

a
  + 4 × 

2

a
 + 3 × 

2

a
 - 2 × 

2

a

= 5a Nm

ikaj;jpy;> 102  N gUkDk; tpirAk; 5a Nm gUkDila ,izAk;.

jhf;ff;Nfhl;bd; rkd;ghL

G + X.y - Y.x = 0
5a + 2y - 4x = 0
4x - 2y - 5a = 0

cjhuzk; 6

2a gf;f ePsKila mWNfhzp ABCDF ,y; 2> 1> 2> 3> 2> 1 N tpirfs;

KiwNa AB, BC, CD, ED, EF, AF topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd.

i. njhFjpahdJ AD topNaahd N32  gUkDila tpirnahd;Wf;Fk;

,iznahd;Wf;Fk; xLf;fg;glyhk; vdf; fhl;b> ,izapd; gUkidf;

fhz;f.

ii. njhFjpahdJ jdptpirnahd;Wf;F xLf;fg;

glyhk; vdf; fhl;b> ,t;tpirapd; jhf;ff;

Nfhl;bd; rkd;ghl;bidf; fhz;f.

iii. tpisAspd; jhf;ff;NfhlhdJ ePl;lg;gl;l FA

,id K ,y; ntl;Lkhapd; AK ,d;

ePsj;jpidf; fhz;f.

  X =  2 + 3 + 1cos60 - 2cos60 - 2cos60 - 1cos60
           =  5 - 2  =  3 N

  Y  =  1sin60 + 1 sin60 + 2sin60 - 2sin60 =  N3

  R2  =  X2 + Y2 =  12

  R   =  N32

   tan  =  
X 1

 
Y 3


          =  30°

 tpisAs; AD apw;Fr; rkhe;jukhFk;.
>



3

3
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A gw;wp tpirfspd; jpUg;gk;

G  =  1 × 2asin60 + 2 × 4acos 30 + 2 × 2asin60 - 3 × 4acos30

= a 3  + 4 3 a + 2 3 a - 6 3 a

= a 3  Nm

njhFjp a ,w;F xLf;fg;glyhk;.

AD topNaahd tpir 2 3 Nm cld;> a 3 N gUkDila ,iznahd;whf

,izapd; gUkd;

NkNy fhl;bathW 2 3 Nm  MdJ 2 3 N gUkDila epfuhj rk

gUkDila tpirfshy; khw;wPL nra;ag;glyhk;.

AA' = 
3

2 3

a
 = 

2
a m

A apy; tpirfs; xd;iwnahd;W rkd; nra;Ak;.

MfNt ,J A apy; 2 3  N gUkDila jhf;ff;Nfhl;bd; rkd;ghL jdptpirf;F

xLq;Fk;.
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G + Xy - Yx = 0

a 3  + 3y - 3 x = 0

x - 3 y - a = 0

jhf;ff;NfhL AB I H ,Yk; ePl;lg;gl;l FA I K ,Yk; ntl;Lk;.

(x
1
, 0) x - 3 y - a = 0

y = 0     x
1

= a
E = (a, 0)

sin60 = AE
AK

AK = AEsin60

= 3
2

a m

cjhuzk; 7

2a gf;f ePsKila mWNfhzp ABCDEF ,y; gf;fq;fs; AB, BC, CD, DE, EF,

FA topNa ,Nj vOj;njhOq;fpy; KiwNa tpirfs; P, Q, R, P, 2P, 3P N

tpirfs; jhf;Ffpd;wd.

i. njhFjpahdJ ,iznahd;Wf;F rktYthdjhapd; Q = 2P, R = 3P vdf;

fhl;b ,izapd; gUkidf; fhz;f.

ii. njhFjpahdJ AD topNaahd jdptpirf;F xLq;Fkhapd; Q, R I P

apd; rhu;gpy; fhz;f.

njhFjp ,izf;F rktYthdJ

X = 0, Y = 0

  X = Qcos60 - Rcos60 - 2Pcos60 + 3Pcos60 =  
Q-R+P

2

X = 0;   Q - R + P = 0
R - Q = P .............................(1)
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  Y  = Qsin60 + Rsin60 - 2Psin60 - 3Psin60 = 
3

(Q+R-5P)
2

                       Y = 0;    Q + R = 5P (2)
(1), (2) R = 3P  and   Q = 2P

,izapd; jpUg;gk; = O gw;wpa jpUg;gq;fspd; $l;Lj;njhif

= (P + Q + R + P + 2P + 3P) × a 3

= 12 3 aP Nm  m

(ii) X   = 
2

PR-Q 

Y   =  (Q + R - 5P)
2
3

tpisAs; AD apw;F rkhe;jukhFk;
 = 60°

tan = 3  = 
 

PR-Q
5PRQ3




Q - R + P = Q + R - 5P
R = 3P

AD topNaahd jdptpir

O gw;wpa jpUg;gq;fspd; $l;Lj;njhif 0.

(7P + Q + R)a 3 = 0
10P + Q = 0

Q = -10P

cjhuzk; 8

a gf;f ePsKil xOq;fhd mWNfhzp ABCDEF ,y; P, P, P gUkDila

tpirfs; KiwNa AB, CB, CD topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd.

cr;rpfs; D, E, F gw;wp tpirfspd; jpUg;gq;fspd; ml;rufzpjf; $l;Lj;njhif

kzpf;$l;Lj; jpirapy; 2 3 Pa, 
2
3 3 Pa,

2
3 Pa MFk;.

i.  ,d; ngWkhdq;fisf; fhz;f.

ii. tpisAs; A apD}lhd EC apw;Fr;

rkhe;jukhd 3 P N gUkDila

jdptpir vdf; fhl;Lf.
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D gw;wpa jpUg;gk;

P × 2acos30 - P × asin60 = 2 3 aP

2l
2
3  - 

2
3 = 2 3

2 -  = 4 .........................(1)

E gw;wpa jpUg;gq;fspd; $l;Lj;njhif

 P × 2acos30 - P × 2acos30 + P × asin60

aP
2
3 [2 - 2 + ] = 3a 3

2
P

2 - 2 +  = 3 ...........................(2)

AE = BF = CE  = 2acos30 = a 3

               EH      =  asin60    =a
2
3

F gw;wp tpirfspd; jpUg;gq;fspd; $l;Lj;njhif

Pa
2
3  - P2a

2
3  + P2a

2
3

ap
2
3 [ - 2 + 2] = a

2
3P

 - 2 + 2 = 1  ........................   (3)

   (1), (2), (3)   = 3,  = 2,   = 1

  X = P - Pcos60 - Pcos60

= 3P - 2 2
P  - 2

P    =  3P
2

  YY = Psin60 - Psin60  =  P
2
3

R2 =  23
2
P  + 

2









2
3P  =  3P2

R = 3P N

tan =
3
3  = 

3
1

   q  =  30°

A gw;wp tpirfspd; jpUg;gk; A  P × 2acos30 - 2P × acos 60

= 0

tpisAs; A Clhd jdptpir 3P N MtJld; ,J EC apw;Fr; rkhe;juk;

MFk;.

>

R


3P

2

3P

2
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cjhuzk; 9

AB = 2a, AD = a  gf;f ePsKila nrt;tfk; MFk;. A, B, C gw;wp jhf;Fk;

tpirfspd; jpUg;gq;fs; KiwNa M
1
, M

2
, M

3
 MFk;.

i. D gw;wp njhFjpapd; jpUg;gk;.

ii. njhFjpapd; tpisAspd; gUjd;> jpir Mfpatw;wpidf; fhz;f.

iii. tpisAspd; jhf;ff;Nfhl;bd; rkd;ghl;bidf; fhz;f. ,j;jhf;ff; NfhlhdJ

BC ,w;Fr; nrq;Fj;jhdjhapd; M
1
 = 5M

2
 + 4M

3
 vdf; fhl;Lf.

fhl;bathW njhFjp A apy; xUq;fg;ngw;wjhapd;>

,j;jsj;jpYs;s ahJnkhU Gs;sp (x, y) gw;wpa jpUg;gk;

G' = G + Xy - Yx

A = (0, 0) ,   B = (2a, 0) ,       C = (2a, a) ,        D = (0, a) vdf; nfhs;f.

A gw;wpj; jpUg;gk; M
1

= G + X.0 - Y.0
G = M

1

           B gw;wp M
2

= M
1
 + X(0) - Y(2a)

Y = 1 2M M

2a



                      C gw;wp -M
3

= M
1
 + X(x) - Y(2a)

-M
3

= M
1
 + Xa - (M

1
 - M

2
)

X =
 2 3M M

a




D gw;wpa jpUg;gk; = (0, a)

G' = M
1
 
 2 3M M

a


 × a -

1 2M M

2a

 
 
 

 × 0

= (M
1
 - M

2
 - M

3
) 

R2 = X2 + Y2

=

2 2

2 3 1 2M +M M +M
 + 

a 2a

           
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=
   

2 2

2 3 1 2

2

4 M M M M

4a

  

R =    
1

2 2 2

2 3 1 2
1 M M M M

2a
     

tan = X
Y

=
1 2M M

2a

     
 × 

2 3

-
M M

a     
 = 

2 1

2 3

M M1
2 M M

      

 
1 2 1

2 3

tan
2

M M

M M
 

 
  

 

jhf;ff;Nfhl;bd; rkd;ghL

G + Xy - Yx = 0

      M
1
 - 
 2 3M M

a


y - 

1 2M M

2a

     
x = 0

      (M
1
 - M

2
)x + 2(M

2
 + M

3
)y - 2aM

1
= 0

Nfhl;bd; gbj;jpwd; =
 
 

2 1

2 3

M M

2 M M





gbj;jpwd; AC =  2
1

 
 

2 1

2 3

M M

2 M M



   × 2
1 = -1

M
2
 - M

1
=  -4M

2
 - 4M

3

5M
2
 + 4M

3
=   M

1

cjhuzk; 10

xU njhFjp tpirfs; F
i
 (i = 1, 2, .... n) Gs;spfs; P

i 
(i = 1, 2, .... n) ,y; jhf;Ffpd;wd.

,q;F Ox, Oy Ms;$w;W mr;Rf;fs; P
i 
,d; Ms;$Wfs; (x

i
, y

i
) MFk;. xt;nthU

tpirAk; Ox mr;Rld;   Nfhzj;jpid mikf;fpd;wd.

i. njhFjpia O tpy; Xu; jdptpirahfTk; ,iznahd;whfTk; xLf;Ff.

ii. tpisAspd; jhf;ff;Nfhl;bd; rkd;ghl;bidj; jUf.

iii.   khWk;NghJ njhFjpapd; tpisAshdJ ,j;jsj;jpYs;s Gs;sp

nahd;wpD}L nry;Yk; vdf; fhl;b mg;Gs;spapd; Ms;$Wfisf; fhz;f.

X
i

= F
i
cos  i = (1, 2, ... n)

X =
1

X
n


 i
i

 = cos
1

Fi

n



i
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Y
i

= F
i
sin  i = (1, 2, ... n)

Y =
1

Yi

n



i

 =  sin
1

Fi

n



i

O gw;wp tpir F
i
 ,d; jpUg;gk;

G
i
= Y

i
x

i
 - X

i
y

i

jpUg;gq;fspd; $l;Lj;njhif G =
1

Gi

n



i

=  
1

Y X
n

x y


 i i i i
i

=
1

F
n

x

 i i
i

 - 
1

F
n

y

 i i
i

R2 = X2 + Y2

= cos2

2

1

F
n



 
 
 i i  + sin2

2

1

F
n



 
 
 i i

=
2

1

F
n



 
 
 

i
i

  R    =   
1

F
n


 i
i

jhf;ff; Nfhl;bd; rkd;ghL

G + Xy - Yx = 0

sin
1

F
n

x

 i i
i

 - cos
1

F
n

y

 i i
i

 + ycos
1

F
n


 i
i

 - xsin
1

F
n


 i
i

= 0

sin(
1

F
n

x

 i i
i

 - x
1

F
n


 i
i

) - cos (
1

F
n

y

 i i
i

- y
1

F
n


 i
i

) = 0

xsin
1

F
n


 i
i

 - ycos
1

F
n


 i
i

 + cos
1

F
n

y

 i i
i

 -  sin
1

F
n

x

 i i
i

= 0
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,J Xu; khWk; NfhL  ,y; jq;fpAs;sJ.

khWk;NghJ>

NfhL xU Gs;spa+L nry;Yk;.

,q;F x =
1

1

n

i
n

i

F x

F








i

i

i

y =
1

1

n

i
n

i

yF

F








i

i

i

itr; rhutpy;iy

epiyj;j Gs;spapy; tpirfs;  
1 1

1 1

F F
,

F F

n n

i i
n n

i i

x y
 

 

   
 
  

 

i i i i

i i
 my;yJ

sin(
1

F
n

x

 i i
i

x
1

F
n


 i
i

) - cos (
1

F
n

y

 i i
i

y
1

F
n


 i
i

) = 0 MFk;.

,J ,U tpirfSk; ntl;Lk; Gs;spa+L nry;Yk; Neu;NfhlhFk;.

1

F
n

x

 i i
i

 - x
1

F
n


 i
i

 = 0 ,
1

F
n

y

 i i
i

- y
1

F
n


 i
i

 = 0

tpd; vy;yhg; ngWkhdq;fSf;Fk;

vdNt> ,ilntl;Lk; Gs;sp 
1 1

1 1

F F
,

F F

n n

i i
n n

i i

x y
 

 

   
 
  

 

i i i i

i i

MfNt jhf;ff;NfhL

cjhuzk; 11

a m gf;f ePskila xOq;fhd mWNfhzpapd; gf;fq;fspy; P, 7P, 8P, 3P N

tpirfs; KiwNa gf;fq;fs; AB, CB, CD, ED, FE topNa ,Nj vOj;njhOq;fpy;

jhf;Ffpd;wd. AB > AD jpir topNaahd myFf;fhtpfs; i, j vd vLg;gjd;

%yk; xt;nthU tpiriaAk; i, j, p tbtpy; vLj;Jiuf;Ff.

 njhFjpahdJ jdptpirnahd;Wf;F xLq;Fkhapd;> R = 2P(i + 3 j) vDk; ,J

BC  ,w;Fr; rkhe;juk; vdTk; fhl;Lf.

 R ,d; gUkidf; fhz;f.

NkYk; jhf;ff;NfhlhdJ DE, AF (,uz;Lk; ePl;lg;gl;l) ,d; nghJg;Gs;sp

apD}lhfr; nry;YnkdTk; fhl;Lf.
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njhFjpahdJ A apD}lhd jdptpir R ,w;Fk; Xu; ,izf;Fk; rktYthdjhapd;

,t; ,izapd; gUkidf; fhz;f.

tpirfshtd

AB topNa Pi

CE topNa 7P 






  ji
2
3

2
1-

CDtopNa 8P 






  ji
2
3

2
1-

ED  topNa 7Pi

FE  topNa 3P 






  ji
2
3

2
1

tpisAs; R    =   
2
37

2
8

2
71  P i  + 










2
33

2
38

2
37

 Pj

= 2 P i + 2 3 Pj

= 2P  ji 3  ,J jdptpisAs; tpir MFk;.

BC = 3
2 2

aa i j

=
2
a  ji 3

L

i

j



84

MfNt  R MdJ BC  apw;Fr; rkhe;jukhFk;.

R = 22 P)3(2(2P) 

= 4P
L gw;wpj; jpUg;gk; vLf;f.

P × 2acos30 - 7P × 3acos30 + 8P × 2asin60 + 3P × asin60

21Pasin60 - 21Pacos30 = 0

tpisAshdJ DE, ePl;lg;gl;l AE vd;gd ntl;Lk; Gs;spa+L nnry;Ykh

4.3  gapw;rp

1. a gf;f ePsKila rJuk; ABCD ,y; 1, 3, 5, 7, 9 2  N gUkDila tpirfs;

KiwNa gf;fq;fs; AB, BC, CD, DA topNaAk; %iytpl;lk; BD topNaAk;

,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. AB, AD I x, y mr;Rf;fshff; nfhz;L

i. njhFjpapd; tpisAspd; gUkd;> jpir Mfpatw;wpidf; fhz;f.

ii. tpisAspd; jhf;ff;Nfhl;bd; rkd;ghl;bidf; fhz;f.

iii. tpisAshdJ AB I ntl;Lk; Gs;spapd; epiyapidf; fhz;f.

2. ABCDEF vd;gJ a gf;f ePsKila xOq;fhd mWNfhzpnahd;whFk;. 1, 3, 2,
4 N gUkDila tpirfs; KiwNa AB, BE, ED, DA topNa ,Nj vOj;njhoq;fpy;

jhf;Ffpd;wd. AB, AD I x, y mr;Rf;fshff; nfhz;L gpd;tUtdtw;wpidf;

fhz;f.

i. tpisAspd; gUkd;> jpir

ii. jhf;ff; Nfhl;bd; rkd;ghL.

3. a gf;f ePskila xOq;fhd mWNfhzpapd; gf;fq;fs; AB, BC, CD, DE, DF, FA
topNa ,Nj vOj;njhOq;fpy; F, 2F, 3F, 4F, 5F, 6F gUkDila tpirfs;

jhf;Ffpd;wd. gpd;tUtdtw;iwf; fhl;Lf.

i. njhFjpapd; tpisAs; jug;gl;l tpirfspy; xd;wpw;Fr; rkhe;jukhd jpirapy;

6F gUkDila tpirnahd;whFk;.

ii. NkNy Fwpg;gpl;l mt;tpirf;Fk; tpisAs; tpirf;Fk; mWNfhzpapd;

ikaj;jpypUe;jhd J}uq;fSf;fpilapyhd tpfpjk; 2 : 7 vdf; fhl;Lf.

4. rkgf;f Kf;Nfhzp ABC apd; gf;fq;fs; AB, BC, CA topNa ,Nj vOj;njhOq;fpy;

4, 3, 3 N gUkDila tpirfs; jhf;Ffpd;wd. gpd;tUtdtw;wpidf; fhz;f.

i. tpisAspd; gUkd;> jpir

ii. C apypUe;J tpisAspd; jhf;ff; Nfhl;bw;fhd nrq;Fj;Jj; J}uk;
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iii. ,g;NghJ Nkyjpf tpir F MdJ jsk; ABD ,y; Gs;sp C ,y;
mwpKfg;gLj;jg;gLfpd;wJ. ,g;NghJ njhFjpahdJ Xu; ,izf;F

xLq;Fkhapd;> ,izapd; gUkidAk; Nru;f;fg;gl;l tpirapd; gUkd;>

jpir Mfpatw;wpidAk; fhz;f.

5. Gs;spfs; O, A, B, C ,d; Ms;$Wfs; KiwNa (0, 0), (3, 1), (3, 4), (1, 4) MFk;.

7, 6, 2, 9, 5 N gUkDila tpirfs; KiwNa CA, AB, BC, CO, OB topNa ,Nj
vOj;njhOq;fpy; jhf;Ffpd;wd. ,tw;Wld; ,t;tpirfspd; jsj;jpy; Xu; 16

myF gUkDila ,izAk ; OCBA Nghf ;f py ;  jhf ;Ff pd ;wJ.

,t;tpirj;njhFjpapid O ,y; Xu; tpirahfTk; ,izahfTk; xLf;Ff.

njhFjpahdJ 3x - 4y - 5 = 0  vDk; Nfhl;bd; topNa jhf;Fk; jdptpirf;F

rktYthdJ vdf; fhl;Lf.

6. a gf;f ePsk; ikak; O MfTKila xOq;fhd mWNfhzp ABCDEF MFk;. P,
2P, 3P, 4P, 5P N gUkDila tpirfs; mWNfhzpapd; gf;fq;fs; AB, BC, CD,
DE, EF topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. ,j;njhFjpf;F AF, FO,
OA topNa ,Nj vOj;njhOq;fpy; jhf;Fk; Q, R, S N gUkDila tpirfs;

Nkyjpfkhfr; Nru;f;fg;gLfpd;wd. gpd;tUk; xt;nthU tifapYk; Q, R, S ,d;

ngWkhdq;fis P rhu;gpy; fhz;f.

i. KOj;njhFjpAk; rkepiyapy; ,Ug;gpd;

ii. ABC Nghf;fpy; P 3 a  gUkDila ,izf;F njhFjp xLq;Fkhapd;

7. 2a gf;f ePsKila xOq;fhd mWNfhzpnahd;wpd; cr;rpfs; A, B, C, D, E, F
MFk;. P, 2P, P, mP, nP, 2P N gUkDila tpirfs; mWNfhzpapd; gf;fq;fs;

AB, CB, DC, DE, FE, FA topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd.

i. njhFjpahdJ DA topNaahd jdptpirnahd;Wf;F xLq;Fkhapd; m, n

,d; ngWkhdq;fisf; fhz;f.

ii. 2 3 Pa Nm gUkDila kzpf;$l;Lj; jpirapy; mikAk; Xu; ,iznahd;W

njhFjpf;Fr; Nru;f;fg;gLfpd;wJ. Gjpa njhFjpahdJ jdptpirnahd;Wf;F

xLq;Fnkdf; fhl;b> ,j; jd;tpirapd; jhf;ff; NfhlhdJ AB I

(Njitahapd; ntl;lg;gl;l AB I) ntl;Lk; Gs;spapd; epiyapidf; fhz;f.

8. a gf;f ePsKila rJuk; ABCD MFk;. 4, 26 > 8, 10, X, Y N gUkDila

tpirfs; KiwNa AD, CD, AC, BD, AB, CB topNa ,Nj vOj;njhOq;fpy;

jhf;Ffpd;wd. AC, CD ,d; eLg;Gs;spfs; O, E Mf ,Uf;ifapy; njhFjpapd;

tpisAshdJ OE


 topNa jhf;Ffpd;wJ. Mapd; x, y ,d; ngWkhdq;fisf;

fz;L> njhFjpapd; tpisAspd; gUkd; 4K N vdf; fhl;Lf.

,q;F K =2 - 2 .
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,g;NghJ> OAFD Xu; rJukhFkhW Xu; Gs;sp F vd;f. Nkw;gb njhFjpf;F

rktYthdjhf> AD topahdJk;> Gs;sp F ClhdJkhd ,U tpirfisf;

fhz;f.

Xu; 6ka N m gUkDila ABCD jpirapyhd ,iznahd;W ,t;tpirfspd;

jsj;jpy; Nru;f;fg;gLfpd;wJ. Gjpa njhFjpapd; tpisAspd; jhf;ff; Nfhl;bd;

rkd;ghl;bidf; fhz;f.

9. Kf;Nfhzk; ABC apd; Rw;Wtl;lj;jpd; ikak; O, mjd; Miu R MFk;. L, L,
M, M, N, N tpirfs; KiwNa BC, OA, CA, OB, AF, OC topNa ,Nj

vOj;njhOq;fpy; jhf;Ffpd;wd. mj;Jld; Xu; g+r;rpakw;w lR (L + M + N)
,iznahd;whdJ ,k;Kf;Nfhzp ABC apd; jsj;jpy; ABC jpirapy; jhf;Ffpd;wJ.

njhFjpahdJ>

a. jdptpirnahd;Wf;F xLq;Fkhapd; L2 + M2 + N2 > LM + MN + NL vdf;
fhl;Lf.

b. ,iznahd;Wf;F xLq;Fkhapd;> L = M = N, = 2
1  vdf; fhl;Lf.

,j;njhFjp rkepiyapy; ,Ug;gjw;Fj; NjitahdJk; NghJkhdJkhd

epge;jidapidf; fhz;f.

10. ABCD vd;gJ 5 m gf;f ePsKila rJuk; xd;whFk;. AB ,y; AE = 3m MFkhW

E mike;Js;sJ. tpirfs; P, P, p, 2P, 10P, 2 2 P   gUkDila tpirfs;

KiwNa> BA, BC, CD, AD, DE, DB topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd.

i. njhFjpahdJ rkepiyapy; ,Ug;gpd;  =  = 6 vdTk;  = 4 vdTk;

fhl;Lf.

ii.  + 4 MfTk;  =  = 6 MfTk; ,Ug;gpd; njhFjpahdJ jdptpirnahd;Wf;F

xLq;Fnkdf; fhl;b> mjd; gUkd;> jpir jhf;ff;Nfhl;bd; rkd;ghL

vd;gdtw;iwf; fhz;f.

iii.  = 2,  =  = 6 Mapd;> njhFjp Xu; 80 Nm gUkDila ,izf;F xLq;FkhW

njhFjpf;Fr; Nru;f;fNtz;ba tpirapd; gUkd;> jpir> jhf;ff;NfhL

Mfpatw;wpidf; fhz;f.

11. tpirfs; P, 7P, 8P, &P, 3P N gUkDila tpirfs; xOq;fhd mWNfhzp

ABCDEF ,d; topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. AB > AE topNaahd

myFf; fhtpfis i, j vd vLg;gjd; %yk; xt;nthU tpirapidAk; i, j, P

rhu;gpy; fhz;f.

BC,w;Fr; rkhe;jukhd jug;gl;l njhFjpahdJ Xu; jdptpir  R = 2P 3i j

MFk; vdf; fhl;Lf.
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RP ,d; gUkd; ahJ?

njhFjpapy; tpisAspd; jhf;ff;NfhlhdJ DE, AF (Njitahapd; ePl;lg;gl;l)

nghJg;Gs;spa+L nry;Yk; vdf; fhl;Lf.

njhFjpahdJ cr;rp A CL jhf;Fk; Xu; jdptpir R ,w;Fk; ,izf;Fk;

rktYthdjhapd; ,izapd; gUkd; Nghf;F Mfpatw;wpidf; fhz;f.

12. Gs;spfs; A, B, C ,d; Ms;$Wfs; OX, OY mr;Rj;njhFjp rhu;ghf KiwNa

 0,3 > (0> -1)> 







1,

3
32  MFk;. 6P, 4P, 2P,, P32  gUkDila tpirfs;

KiwNa OA, BC, CA, BO topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd.

njhFjpapd; tpisAspd; gUkd;> jpir Mfpatw;wpidf; fhz;f.

,t;tpirfspd; tpisAspd; jhf;ff;NfhlhdJ y mr;rpid ntl;Lk; Gs;spapidf;

fhz;f.

,jpypUe;J tpisAspd; jhf;ff;Nfhl;bd; rkd;ghl;bidf; fhz;f.

,d;Ndhu; P36  N gUkDila tpirnahd;W AB


 topNa njhFjpf;Fr;

Nru;f;fg;gLifapy;> njhFjpahdJ 10 P N gUkDila ,izf;F xOq;Fnkdf;

fhl;Lf.
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4.4 xUjs tpirfspd; jhf;fj;jpd;fPo; tpiwg;ghd mlnuhd;wpd;

rkepiy

(1) ,U tpirfspd; jhf;fj;jpd; fPo;

,U tpirfSk; gUkdpy; rkdhAk; xd;Wf;nfhd;W cjpuhd jpirfspy;> xNu

Neu;Nfhl;by; jhf;FgtdthfTk; cs;sNghJ mlu; rkepiyapypUf;Fk;.

(2) %d;W tpirfspd; jhf;fj;jpd; fPo;

,q;F ehq;fs; ,U tiffisf; fUjNtz;Lk;.

(i) vy;yh %d;W tpirfSk; rkhe;juky;yhjNghJ

(ii) vy;yhk; rkhe;jukhdNghJ

(i) ,y;> vy;yh %d;W tpirfSk; xU Gs;spapy; re;jpg;gJld;> ,tw;Ws; ahJk;

,U tpirfspd; tpisAs; %d;whk; tpirf;Fg; gUkdpy; rkdhAk;> jpirapy;

vjpuhAk; xNu jhf;ff;Nfhl;bYk; ,Uj;jy; Ntz;Lk;.

epWty; :

P, Q, R vd;gd tpiwg;ghd nghUnshd;wpy; jhf;Fk; %d;W tpirfnsd;f. P,

Q vd;gd xU Gs;sp O ,y; re;jpf;fpd;wd. MfNt> P, Q ,d; tpisAs; O

tpD}L nry;Yk;. ,g;NghJ njhFjpahdJ ,Utpirfshfptpl;lJ. MfNt

rkepiyf;F R MdJ O tpD}L nry;yNtz;Lk;. mj;Jld; ,J P, Q ,d;

tpisAs; tpirf;F rkdhtJld; mjw;F vjpu;j;jpirapYk; xNu Neu;Nfhl;bYk;

,Uj;jy; Ntz;Lk;.
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Kiw (i) ,yhkpapd; Njw;wj;ij cgNahfpf;f.

   sin 90 sin 90 sin 180

cos sin

cot

cos

3

62 3

13

12

P R W

P W
R

P W

R W ec

W W
P N

R W N

 

 




 
  

 





 



Kiw (ii)

Kf;Nfhzk; AED ,y; AE MdJ W ,w;F rkhe;jukhfTk; ED, DA My;

tpirfs; P, R Fwpf;f.

mjhtJ> AED  ,t;tpirfisf; Fwpf;Fk; tpirKf;NfhzpahFk;.

R  DA
W  AE
P  ED

vdNt  
P W R

= =
ED AE DA

P W R
= =

a 3 a 1 3 a
2 2

                                  
2

2 13
AD 3

4 2

a
a a  

W
P=

2 3
  ck;  

13
R=W

12
   ck; MFk;.

Kiw (iii)  tpirfisf; $whf;f

fpilahfj; Jzpf;f. 

P - R cos 0

P = R cos







epiyf;Fj;jhfj; Jzpf;f. 

R sin W 0

W 13
R W

sin 12

W
P = W cot

2 3

N

N







 

 



2

1
2 cos 60

2 2

tan 2 3

cos 1 cot

1 13
cos 1

12 12

a
ED a

AE

ED

ec

ec



 



   

 

 

  
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Kiw 1 : DACD ,y; sin tpjpg;gb

 sin 30 sin 120

AC AD






 
2 sin

1 cos 30
2

AC a 






sin

cos30cos sin 30sin cos30cot sin 30

a a
AC



  
 

 

2 2

2 33 1
3

a a
 

 

     
1

AC = AB
3

Kiw 2 : ,yhkpapd; Njw;wg;gb

sin 90 sin180 sin150

T W R
 

cos30

2

3

W
T

W
T N




               

cos 60

cos30

3

R

W
R N





cjhuzk; 3:

Xu; rPu;f;Nfhy; AB MdJ> mjd; Nky;Kid

A MdJ xg;gkhd Kidnahd;wpy; nghWj;

jpUf;f. mjd; kWKid B ,w;F ,izf;fg;

gl;L> A Ald; xNu fpilkl;lj;jpYs;s Gs;sp

C ,w;F ,izf;fg;gl;l ,Nyrhd ePsh

,ioapdhy; rkepiy Ngzg;gLfpd;wJ.

fpilAld; Nfhypd; rha;T   MFk;. ,io

fpilAld; Mf;Fk; Nfhzk;   Mapd;>

tan 2 tan cot     vdTk;

2

sec

1 2 tan

AB
AC







 vdTk; fhl;Lf.
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T

W

cjhuzk; 4:

W epiwAk; a MiuAKila Xu; Nfhsnkhd;whdJ fpilAld;  rha;Tila

rha; jsnkhd;wpy; fplf;f> Nfhzj;jpd; kPJs;s Gs;spnahd;iwr; rha;jsj;Jld;

,izf;Fk; ,Nyrhd ePsh ,ioapdhy; itj;jpUf;fg;gLfpd;wJ. ,ioapy;

,Oit 
 

2

sin

2

W a l

l al




 vdf; fhl;Lf.

jhf;Fk; tpirfs;

i. Nfhsj;jpd; jpzpT W, mjd; ikak; O ,D}L epiyf;Fj;jhff; fPo; Nehf;fp

ii. jsj;jpdhy; nrt;td; kWjhf;fk; R, ,J O tpD}L nry;Yk;.

iii. ,ioapy; ,Oit T

Nfhsk; %tpirf;Nfhypd; jhf;fj;jpd;fPo; rkepiyapypUg;gjhy;> ,Oit O tpD}L

nry;yy; Ntz;Lk;.

Kf;Nfhzk; AOB ,y;

 
22 2 2

2

2

2

OB a l

OA a

AB a l a l al

AB l al

 



    

 

Kiw 1

jsj;jpw;Fr; nrq;Fj;jhf tpirfisf; $whf;f.

 

   
2 2

cos cos 90 0

sin

cos

sin
sin .

2 2

T W

W
T

a l W a l
W

l al l al

 








  



 
 

 

                             2

cos

2
cos

AB

OB

l al

a l











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2

2 2 2

cos

3cos

3
.

3cos 9 tan

9cos sin 8cos 1

W
R

W
R

W W
R





 

  






 
 

Nfhypd; topNa tpirfisj; Jzpf;f>

   .cos 90 .cos 90 .cos(90 ) 0

.sin .sin sin 0

.sin sin sin

S R W

S R W

S R W

  

  

  

     

  

 

     

2 2

2

sin tan

cos 9 tan 9 tan

2 tan

9 tan

W
W

W

 

  





 
 




  2

2

cos 9 tan

W
S

 




              2

2

8cos 1

W






cjhuzk; 6:

miuAr;rpf;Nfhzk; 30° ck; W epiwAKila rPuhd nrt;tl;lf; fk;nghd;W

fpilAld;   rha;Tila rha;jsk; xd;wpy; mjd; tisgug;Gj; njhl;Lf;

nfhz;bUf;FkhW itf;fg;gl;Ls;sJ. $k;gpd; tl;l mbapy; cs;s xU Gs;spf;F

,izf;fg;gl;l 3a  ePsKila ,Nyrhd ePsh ,ionahd;wpd; kWKid

rha;jsj;Jld; ,izf;fg;gl;Ls;sJ. rha;KfkhdJ>

i. ,ioapd; ,Oit 
2 3 sin

3

W 
 vdf; fhl;Lf.

ii. $k;gpd; tisgug;Gf;Fk; rha;jsj;jpw;Fk; ,ilapyhd kWjhf;fj;jpidf;

fhz;f.

iii. kWjhf;fj;jpd; jhf;ff;NfhlhdJ> $k;gpd; rkr;rPur;rpid mjd; cr;rpapypUe;J

3 3 3 cos 5sin

4 3cos 3 sin

a  

 

 
 

 
 J}uj;jpy; ntl;Lnkdf; fhl;Lf.

(h cauKila rPuhd jpz;k nrt;tl;lf; $k;nghd;wpd; GtpaPu;g;G ikak;

mjd; cr;rpapypUe;J 
3

4

h
 vDk; J}uj;jpy; ,Uf;Fk;.)

2
2

2

9 tan
sec

9

3
cos

9 tan












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4.6  %d;W tpirfspYk; $ba tpirfspd; fPo; rkepiy

%d;wpYk; $ba tpirfspd; jhf;fj;jpd;fPo; ,g;NghJ ehq;fs; %d;wpYk; $ba

tpirfs; jhf;Fk; nghJthd epiyikapidf; fUJNthk;. ,g;NghJ tpirfs;

vy;yhk; xU Gs;spapy; re;jpf;f Ntz;Lk; vd;gjpy;iy.

xU tpiwg;ghd clnyhd;wpy; jhf;Fk; xUjstpirfs; vy;yhk; Xu; jdptpir

R ,w;Nfh my;yJ Xu; ,iz G apw;Nfh xLf;fg;glyhk;.

R = 0 Mapd; ahJk; jpirapyhd mjd; $Wfs; g+r;rpakhFk;.

Mdhy; 2 2 2R X Y   MFk;. ,jpypUe;J R = 0 Mapd; X = 0, Y = 0 MFk;.

mjhtJ ahJkpUxd;Wf;nfhd;W nrq;Fj;jhd ,U jpirfspy; tpirfspd;

$Wfspd; $l;Lj;njhif g+r;rpakhFk;.

jsj;jpYs;s ahJnkhU Gs;sp gw;wpa jpUg;gq;fs; rkdhditahFk;. G

g+r;rpakhdjhapd; ahJnkhU Gs;sp gw;wpa jpUg;gq;fspd; $l;Lj;njhif g+r;rpak;

vdf; Fwpg;gpLjy; Ntz;Lk;.

i. ahJkpU xd;Wf;nfhd;W nrq;Fj;jhd jpirfspd; tpirfspd; $Wfspd;

$l;Lj;njhif g+r;rpak; MFk;.

ii. jsj;jpYs;s ahJnkhU Gs;sp gw;wp tpirfspd; jpUg;gq;fspd; ml;rufzpjf;

$l;Lj;njhif g+r;rpak; MFk;.

epge;jid ii) MdJ njhFjp jdptpirnahd;Wf;F xLq;ftpy;iy vd;gij

cWjpg;gLj;Jfpd;wJ.

epge;jid iii) MdJ njhFjp ,iznahd;Wf;F xLq;ftpy;iy vd;gij

cWjpg;gLj;Jfpd;wJ.

,d;ndhU rktY epge;jid

,j;jsj;jpy; xNu Neu;Nfhl;by; ,y;yhj ahJk; %d;W Gs;spfs; gw;wpa tpirfspd;

jpUg;gq;fspd; ml;rufzpj $l;Lj;njhif g+r;rpak; MFk;.

epWty;

A, B gw;wpa tpirfspd; jpUg;gq;fspd; ml;rufzpjf; $l;Lj;njhif g+r;rpak;

vd;gJ> ,t;tpirfspd; tpisAs; AB topNa ,Uf;fTk; $Lk;. C gw;wpAk;
jpUg;gk; g+r;rpak; ngWk;NghJ ,j;jifa xU tpir ,y;iy vd;gjidj;

jUk;.
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

cjhuzk; 2

W epiwAila tisnahd;wpd; GtpaPu;g;G ikakhdJ mjid a, b ePsq;fshfg;

gpupf;FkhW AC, BC cs;sJ. tisahdJ xg;gkhd jiuapy; mjd; xU

KidAk; kWKidahdJ xg;gkhd epiyf;Fj;Jr; RtUf;nfjpuhAk; fplf;f>

D vDk; Gs;spapy; tisapy; cs;s tisaj;Jld; ,izf;fg;gl;L mjd;

kWKidahdJ Rtu;> jiu %iyg;Gs;spAld; ,izf;fg;gl;l ,Nyrhd ePsh

,ioapdhy; tis rkepiyapy; itj;jpUf;fg;gLfpd;wJ. rkepiyapy; tis>

,io vd;gtw;wpd; rha;Tfs; fpilAld; KiwNa  MFk; vdf; fhl;Lf.

    
cos

sin

Wa
T

a b



 


 

AB ,d; rkepiyf;F

cos 0

    cos

T S

S T





  



A gw;wpj; jpUg;gk; vLf;f>

   

  

sin sin cos 0

cos sin cos sin cos

sin cos cos sin cos

S AB T AD W a

T a b T a b Wa

T a b Wa

  

    

    

     

    

  

   

   

sin cos

cos

sin

T a b W a

Wa
T

a b

  



 

   


 

cjhuzk; 3

W epiwAila rPu;f;Nfhy; AB ,d; Kidnahd;Wf;F Xu; w epiw ,izf;fg;

gl;Ls;sJ. Nfhypd; Kidfs; OA, OB vDk; ,U rk ePsKila ,iofshy;

O vDk; epiyj;j Gs;spf;F ,izf;fg;gl;Ls;sJ. rkepiyapy; ,ioapd;

gFjpfspy; OA, OB ,y; cs;s ,Oitfs; KiwNa 1T > 2T  Mapd;<

        (i)    
1

2 2

T W

T W w


  vdf; fhl;Lf.

        (ii)   OA MdJ epiyf;Fj;Jld; Mf;Fk; Nfhzk;   vdpd;

 
 2 3

tan
3 2

W w

W w






 vdf; fhl;Lf.
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 

 

2 1 2

2 3 1 3 cot 1
cot

2 2

23 cot 1

2 2

4 4 3 2
3 cot 1

2 2

3 2 1
cot

2 3

2
tan 3

3 2

W w

W w

W w

W w

W w W w

W w W w

W w

W w

W w

W w













 

 







 
  

 

 
  

 

 
  

 

cjhuzk; 4

2a gf;f ePsKila mWNfhzpnahd;wpd; kzpf;$l;Lj; jpirf;F vjpu;jpirapy;

vLf;fg;gl;l cr;rpfs; A, B, C, D, E, F MFk;. P, 2P, 3P, 4P, L, M, N  N gUkDila

tpirfs; KiwNa AB, CA, FC, DF, ED, BC, FA, FE topNa ,Nj vOj;njhOq;fpy;

jhf;Ffpd;wd. njhFjpahdJ rkepiyapypUg;gpd; L, M, N ,d; ngWkhdq;fisf;

fhz;f.

tpirfspd; fPo; rkepiy vdj;

jug;gl;Ls;sJ.

MfNt> ahJnkhU Gs;sp gw;wp

tpirfspy; jpUg;gq;fspd; ml;rufzpjf;

$l;Lj;njhif g+r;rpak; MFk;.

FB BC

FD DC





A gw;wp jpUg;gk; vLf;f.

m 5 2 0L FB P FK P FQ P FA       

4 cos30 5 2 sin 60 2 sin 60 2 2 0L a P a P a P a       

      

3 3 3
4 10 2 4 0

2 2 2

2 3 4 3 4 0

4 4 3

2 3

L P P Pa

L P P

P P
L

      

  




         
1

2 1
3

P N
 

  
 
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4.7  gapw;rp

(1) 2W epiwAk; l  ePsKk;  cila  ,iznahd;whdJ  mjd;  Nky;Kid

A apw;F ,izf;fg;gl;l gpizay;  xd;W  gw;wpj;  jpUk;gr; RahjPdKilaJ.

B apy; gpuNahfpf;fg;gLk; Xu; fpiltpirapdhy; A apD}lhd epiyf;Fj;jpypUe;J

a fpilj;J}uj;jpy; B ,Uf;FkhW Nfhy; Xa;tilfpd;wJ. rkepiyapy; gpizay;

A apy; kWjhf;fk; 

1
2 2 2

2 2

4 3l a
w

l a

 
  

 vdf; fhl;Lf.

(2) a ePsKila rPuhdNfhy; xd;whdJ mjd; xUKid xg;gkhd epiyf;Fj;Jr;

Rtupw;nfjpuhAk; mjd; kWKidf;F ,izf;fg;gl;L RtupYs;s Gs;spnahd;Wf;F

,izf;fg;gl ;l ,Nyrhd ePsh ,ioapdhy; Nfhy; rkepiyapy;

itj;jpUf;fg;gLfpd;wJ. RtUld; Nfhypd; rha;T  Mapd;>
2 2

2

2
cos

3

l a

a



  My; jug;gLnkdf; fhl;Lf.

rkepiy rhj;jpakhFkhW a : l ,w;fhd vy;iyapidf; fhz;f.

(3) W epiwAk; r MiuAKila Nfhsnkhd;whdJ xg;gkhd epiyf;Fj;Jr;

RtUf;nfjpuhf cs;sJ. NfhsNkw;gug;gpYs;s Gs;spnahd;Wf;F ,izf;fg;gl;L

epiyf;Fj;jhd RtupYs;s Gs;spnahd;Wld; ,izf;fg;gl;l l ePsKila

,Nyrhd ePsh ,ioapdhy; njhFjp rkepiyapy; itj;jpUf;fg;gLfpd;wJ.

,ioapd; ,Oit

 
2 2

W l r

l lr




 vdf; fhl;Lf. Nfhsj;jpw;Fk; Rtupw;Fk; ,ilapyhd kWjhf;fj;

jpidf; fhz;f.

(4) h cauk; miuAr;rpf; Nfhzk; a ck; cila Xu; nrt;tl;lj; jpz;kf;

$k;nghd;whdJ> mjd; mbahdJ xg;gkhd epiyf;Fj;Jr; Rtupw;nfjpuhf

,Uf;FkhW itf;fg;gl;L> $k;gpd; cr;rpf;F ,izf;fg;gl;L RtupYs;s

Gs;spnahd;Wld; ,izf;fg;gl;l ,Nyrhd ePsh ,ioapdhy; njhFjp

rkepiyapy; itj;jpUf;fg;gLfpd;wJ.

,ioapd; mjp$ba ePsk; 
216

1 tan
9

h 

(5) Kf;Nfhz tbt tpiwg;ghd mlu; xd;whdJ O tpypUe;J A, B Clhfr;

nry;Yk; ,iofspd; %yk; njhq;ftplg;gl;Ls;sJ. rkepiyapy; BC
epiyf;Fj;jhfTk; AO, BO vd;gd epiyf;Fj;Jld; KiwNa ,  Nfhzq;fis

Mf;FtjhfTk; ,Ug;gpd;  2cot cot 3cot     vdf; fhl;Lf.



106

(11) W epiwAila Xu; rPuhd tisnahd;whdJ fpilj;jsk; xd;wpy;

itf;fg;gl;Ls;sJ. kWKidf;F ,izf;fg;gl;l ,Nyrhd ePsh ,ioahdJ

fpilAld; a rha;Tila rha;jsk; xd;wpd; cr;rpapy; Nghlg;gl;Ls;s ,Nyrhd

fg;gpnahd;wpd; Nkyhfr; nrd;W mjd; kWKidapy; Xu; epiw P ,idf;

fhTfpd;wJ. rkepiyapy; 2 sinP W   vdf; fhl;Lf.

(12) W epiwAila rPuhd Nfhyhd;whdJ mjd; Xu; Kidapy; gpizf;fg;gl;l

xg;gkhd gpizay; gw;wp epiyf;Fj;Jj; jsj;jpy; Roy;tjw;F RahjPdKilaJ.

Nfhypd; kWKidapy; Nfhypd; epiwapd; miug;gq;F epiwnahd;W

,izf;fg;gl;L> ,k;KidahdJ l ePsKila ,ionahd;wpy; xU Kidf;F

,izf;fg;gl;L ,ioapd; kWKidahdJ gpizaYf;F Neu; Nkny C J}uj;jpy;

cs;s Gs;spnahd;wpw;F ,izf;fg;gl;Ls;sJ. ,ioapd; ,Oit  
lW

c
 vdf;

fhl;Lf.

(13) ABCDEF MdJ xOq;fhd mWNfhzpnahd;whFk;. P gUkDila Ie;J

tpirfs; KiwNa AE, ED, DC, CB, BA topNa ,Nj vOj;njhOq;fpy;

jhf;Ffpd;wd. xt;nthd;Wk; Q gUkDila tpirfs; KiwNa AC, CE, EB,
BD, DA topNa ,Nj vOj;njhOq;fpy; jhf;Ffpd;wd. P, Q vd;gJ Fwpj;j xU
tpfpjj;jpy; cs;sNghJ ,g;gj;J tpirfspd; jhf;fj;jpd; fPo; njhFjp rkepiyapy;

,Uf;Fk; vdf; fhl;b ,t;tpfpjj;jpidf; fhz;f.


