


f.ngh.j. (cau;juk;)

,ize;j fzpjk;

epiyapay;
gFjp II

Nkyjpf thrpg;Gj; JizE}y;

ntspaPL

fzpjj;Jiw

tpQ;Qhd njhopEl;g gPlk;

Njrpa fy;tp epWtfk;

kfufk



ii

,ize;j fzpjk;

epiyapay; - gFjp II

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 II|| 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 II|| 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 II|| 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;ig 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;ju 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.

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.



v

,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. e. 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;. 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;gJ 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 II|| 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;||> ~~epiyapay; I”  vd;w

E}y;fisj; njhlu;e;J ~~epiyapay; II”  vDk; Gj;jfk; ntspaplg;gLfpd;wJ.

,jd; njhlu;r;rpahf ,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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5.0  %l;ba Nfhy;fs;

5.1 vspa %l;Lfspd; tiffs;

gy;NtW cly;fs; %l;lg;gLk;NghJ ehk; gad;gLj;Jk; Kf;fpa %l;L tiffisg;

gpd;tUkhW tifg;gLj;jyhk;.

5.2 tpiwg;ghd %l;L

,uz;L my;yJ ,uz;bw;F Nkw;gl;l cly;fis xd;Wlndhd;W %l;Ltjdhy;

ngwg;gLk; jdpclypd; tbtj;ij Gwtpirfspdhy; khw;wKbahJ vdpy; mk;%l;L

tpiwg;ghd %l;L vdg;gLk;.

RahjPd %l;nlhd;wpy; tpirfs; (Crp %l;L)

xt;nthU Nfhypd;kPJ kw;iwa Nfhy;

jhf ;Fk ; tpirfs; xd ;Wf ;nfhd ;W

rkdhfTk; vjpuhfTk; ,Uf;Fk;.

,yFthff; fzpg ;gjw ;fhfNt ,t;

tpirfs; glj;jpy; fhl;bathW X, Y vDk;

fpil> epiyf;Fj;J tpirfshfg; gpupf;fg;

gLfpd;wJ. ,t;tpirfspd; tpisAs; R

MFk;. ,J Crp %l;bD}L nry;Yk;.

%l;L

Crp %l;L

tpiwg;ghd %l;LRahjPd %l;L

fulhd %l;Lxg;gkhd %l;L

Nfhs%l;L

R

R

X X

Y

Y



2

,Nyrhd %l;L CrpahdJ cUis tbthd ,Nyrhd xg;gkhd CrpahfTk;>

,U Nfhy;fspD}lhfTk; fUjg;glyhk;. CrpahdJ xg;gkhdJ vd;gjhy;>

njhLGs;spapy; kWjhf;fk; Crpf;F nrq;Fj;jhdjhFk;. ,t; ,U tpirfspy; fPo;

CrpahdJ rkepiyapypUg;gjhy; ,it xd;Wf;nfhd;W rkdhtJld;> vjpu;-vjpu;

jpirfspYk; xNu jhf;ff; Nfhl;bYk; ,Uj;jy; Ntz;Lk;.

trjpf;fhf ehq;fs; ,t;tpirfis xd;Wf;nfhd;W nrq;Fj;jhd ,U jpirfspy;

$whf;Ffpd;Nwhk;.

Fwpg;G: ,U ghukhd Nfhy;fs; mtw;wpd; %idfspy; %l;lg;gLifapy;> %l;bYs;s

kWjhf;fk; Nfhy; topNa ,Uf;fkhl;lhJ.  Vnddpy;  ,q;F Nfhy;fs;

%tpirfspy; jhf;fj;jpd; fPo; rkepiyapypUf;Fk;.

rkepiyf;F> tpirfs; xU Gs;sp O tpy; re;jpf;f Ntz;Lk;. ,it  AB topNa

,Uf;f KbahJ.

Nfhy; ,Nyrhdjhapd;> ,U kWjhf;fq;fs; khj;jpuk; njhopw;gLk;. MfNt ,it

Nfhy; topNa ,Ue;jhy; khj;jpuNk rkepiy rhj;jpakhFk;.

rl;lg;glyhdJ mr;nrhd;W gw;wp rkr;rPuhdjhapd;> ru;trkdhd tpirfs; ,t;

mr;rpd; ,UGwKk; njhopw;gLk;.

gpurpdq;fisj; jPu;g;gjw;fhd mwpTWj;jy;fs;

(i) rupahd tiuglj;ij tiutNjhL jug;gl;l Nfj;jpufzpj juTfis mjd;kPJ

Fwpf;fNtz;Lk;.

(ii) njhFjpapy; jhf;Fk; tpirfisr; rupahff; Fwpj;jy; Ntz;Lk;.

(iii) njupahj tpirfisf; fhzNtz;b ,Ug;gpd; mjw;Fg; NghJkhd rkd;ghLfisg;

ngwNtz;Lk;.

(iv) %l;Lf;fspy; cs;s kWjhf;fq;fs; njhFjpAld; rk;ge;jg;gl;l tpirfs;

vd;gtw;iwf; fhz;gjw;F %l;Lf;fis Ntwhf;fp tpirfisf; Fwpf;fNtz;Lk;.

(rkr;rPu;f;NfhL fhzg;gbd; mjNdhL njhlu;ghd ,ay;Gfisg; gad;gLj;Jf.)

Fwpg;G: rl;lg;glyhdJ tpiwg;ghf ,Uf;fNtz;Lk;. n  %l;Lf;fisAila rl;lg;

glyhdJ (n >3) tpiwg;ghf ,Uf;f> ,J (2n-3) vz;zpf;ifAila

Nfhy;fis nfhz;bUj;jy; mtrpakhFk;.

(2n-3) ,Yk; mjpf vz;zpf;ifAila Nfhy;fisf; nfhz;l rl;lg;gl

yhdJ Nkyjpf tpiwg;ghdJ vdg;gLk;.

>

>

A W

B

O
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C


A



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

cjhuzk; 1

xt;nthd;Wk; W epiwAk; 2a ePsKk; nfhz;l %d;W rPuhd Nfhy;fs; mtw;wpd;

Kidfspy; xg;gkhf %l;lg;gl;L ABC vDk; rl;lg;gly; %l;L A ,y; RahjPdkhfj;

njhq;ftplg;gl;Ls;sJ. B ,y; AB kPJs;s kWjhf;fj;jpd; gUkidAk; jpiriaAk;

fhz;f.

Nfhy;  BC ,d; rkepiyiaf; fUj;jpw; nfhs;Sk;NghJ

BC NfhYf;F C gw;wpj; jpUg;gk; vLg;gjd; %yk;

      .  + Y . 2   = 0

                   2Y + W = 0

                             Y = -
2

W a a

W

Nfhy; AB ,d; rkepiyiaf; fUj;jpw;nfhs;Sk;NghJ

AB NfhYf;F A gw;wpj; jpUg;gk; vLg;gjd; %yk;

Y(2 sin 30 ) + X (2 cos30 )  ( sin 30  ) = 0

2Y + 2X cot 30   = 

                              2Y +  2 3X  = 

                               -   + 2 3X = 

                                                X

a a W a

W

W

W W

   



 = 
3

W



4

2 2

-1

R = X Y    

7
                      R = 

12

Y 3 3
                tan   =   =   ;        = tan

X 2 2

2 2W W
+

3 4

W

 

 

 
   

 

B ,y; AB kPjhd kWjhf;fj;jpd; gUkd;> B =
7

12
 W; R MdJ CB Ald; Mf;Fk;

Nfhzk;  -1 3
 = tan

2


 
  
 

cjhuzk; 2

xt;nthd;Wk; 2a ePsj;jpy; rkkhd W epiwAs;s AB, AC vd;Dk; ,U rPuhd Nfhy;fs;

A ,y; xg;gkhf %l;lg;gl;L> AB ,d; eLg;Gs;spAlDk; C AlDk; ,izf;fg;gl;Ls;s

ePsh ,ionahd;wpd; %yk; B, C Kidfs; xg;gkhd fpilj;jsnkhd;wpy; ,Uf;FkhW

epiyf;Fj;Jj; jsj;jpy; rkepiyapy; Ngzg;gLfpd;wJ 0ˆBAC 60 vdpd; ,ioapd;

,Oitiaf; Nfhypd; epiwapy; fhz;f. %l;L A ,Ys;s kWjhf;fj;jpd; gUkidf;

fhz;f.

AB = AC ; ˆBAC 60 

/ ABC Xu; rkgf;f Kf;Nfhzp.

AC ,d; rkepiyf;F

1 2R R+ - 2W = 0

1 2R R   +  = 2W  ....................... 
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njhFjpf;F C

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

1R W

(1) ,ypUe;J 2 R =  W

Nfhy; AC ,d; rkepiyf;F

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

1 1
- 2 0

2 2
T a W a W      

0
2

Wa
Ta Wa   

T = 
2

W

AC ,d; rkepiyf;F

X T cos 30 0  

3 3
X

2 2 4

W W
  

0
2R +Tcos60 -Y- 0W 

1
0

2 2

W
W Y W    

1
0

2 2

W
W Y W    

Y
4

W


 A ,y; jhf;fk; 2 2X Y 

 
2 23

16 16

W W
 

24

16

W


2

W


C



A









6

A



cjhuzk; 3

xt;nthd;Wk; W epiwAila rPuhd rkePsKila Nfhy;fs; AB, AC vd;gd A  ,y;

xg;gkhf %l;lg;gl;Ls;sd. Kidfs; B, C  vd;gd xg;gkhd fpil jsj;jpy;

,Uf;f> rl;lg;gly; ABC epiyf;Fj;J jsj;jpy; itf;fg;gl;Ls;sJ. AB, AC vd;gtw;wpd;

eLg;Gs;spfis ,izf;fpd;w ePsh ,io xd;wpdhy; njhFjp rkepiyapy;

Ngzg;gLfpd;wJ.   ˆBAC 2  vdpd;>  ,ioapd; ,OitAk; %l;L A  ,y; Nfhy;  AB

kPJ kWjhf;fj;jpd; gUkidf; fhz;f.

Let AB = AC = 2a

AB, AC apd; rkepiyf;F>

epiyf;Fj;jhfj; Jzpf;f.

2R 2 0W  

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

AB apd; rkepiyf;F>

epiyf;Fj;jhfj; Jzpf;f.

2R+ Y - 0W 

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

fpilahfj; Jzpf;f.

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

         AB ,w;F A  gw;wp jpUg;gk; vLf;f.

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

 2 sin
T tan

cos

W W
W







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

A apy; kWjhf;fk; tanW   MFk;.

Fwpg;G:

NkNy cjhuzk; (1) ,y; jug;gl;l gpurpdj;jpy; rl;lg;gly; A ,d; Clhd epiyf;Fj;Jf;

NfhL gw;wpr; rkr;rPu; MFk;. mj;Jld; A ,y; cs;s kWjhf;fj;jpd; epiyf;Fj;J

$W g+r;rpak; MFk;. vdNt rl;lg;glypy; rkr;rPu;f; Nfhl;bd; kPJs;s %l;by;

kWjhf;fq;fspd; epiyf;Fj;Jf; $Wfs; g+r;rpak; MFk;.
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NkNy fUjg;gl;l $Wfs; A ,d; Clhd epiyf;Fj;J NfhL gw;wp rkr;rPu; vd;gjhy;

A ,y; cs;s tpirfs; gpd;tUkhW mikjy; Ntz;Lk;.

                                                     2Y = 0

                                                       Y = 0

cjhuzk; 4

AB, BC vd;gd xt;nthd;Wk; 2a ePsKk; W epiwAk; nfhz;l rPuhd ,uz;L

Nfhy;fshFk;. mit B ,y; xg;gkhf %l;lg;gl;Ls;sNjhL> xNu fpilkl;lj;jpYs;s

A, C vd;Dk; ,uz;L Gs;spfspypUe;J njhq;ftplg;gl;L njhFjp epiyf;Fj;J jsj;jpy;

mikAkhW rkepiyapy; fhzg;gLfpd;wJ. Nfhy;fs; fpilAld; 30 ° Nfhzj;ij

mikf;fpd;wJ vdpd; %l;L B ,y; cs;s kWjhf;fj;ijf; fhz;f.

,t; cly; B ,d; Clhd

epiyf;Fj;J NfhL gw;wpr;

rkr;rPu; vd;gjhy; Y = 0

Nfhy; AB ,d; rkepiyf;F,

A gw;wp jpUg;gk; vLg;gjhy;>

-X . 2 sin 30 Y . 2 cos30 cos 30 0a a Wa     

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

cos 30
X

2sin 30

W 




cot30
2

W
  

3
X

2
W 

A





8





A



cjhuzk; 5

AB, BC vd;gd xt;nthd;Wk; 2a ePsKk; KiwNa W, 2W epiwAk; nfhz;l rPuhd

,uz;L Nfhy;fshFk;. mit B ,y; xg;gkhf %l;lg;gl;Ls;sNjhL xNu fpil

kl;lj;jpy; cs;s  A, C vd;Dk; ,uz;L Gs;spfspy; gpizf;fg;gl;L njhFjp epiyf;Fj;J

jsj;jpy; mikAkhW rkepiyapy; fhzg;gLfpd;wJ. Nfhy;fs; fpilAld; 60°

Nfhzj;ij mikf;Fk; vdpd; %l;L B ,y; cs;s kWjhf;fj;jpd; gUkidAk;

jpiriaAk; fhz;f.

njhFjpapd; rkepiyf;F

1 2 1 2X X 0   X X   

1 2R R 2 0 W W   

1 2R R 3W 

Nfhy;fs; AB, AC apw;F> A gw;wp jpUg;gk; vLf;f.

2

3
R .2 . 2 . 0

2 2

a a
a W W  

2 2 1

7 7 5
2R  ;  R  and R

2 4 4

W W W
  

BC apd; rkepiyf;F>

epiyf;Fj;jhfj; Jzpf;f.

     2 2

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

4 4

W W
W W W    
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      BC apd; rkepiyf;F>

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

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

W
a a W a   

3W
 X  = - 

4

  
2 23

R =  
16 16

W W


  R = 
2

W

       

14tan θ =   = 
3 3

4

W

W

  
-1 1

θ = tan
3

 
 
 

     =  
6



cjhuzk; 6

xt;nthd;Wk; 2a ePsKk; W epiwAk; nfhz;l  AB, BC, AC vd;Dk; rPuhd %d;W

Nfhy;fs; mtw;wpd; Kidfspy; xg;gkhf %l;lg;gl;L ABC vd;Dk; rkgf;f Kf;Nfhz

tbtpyhd rl;lg;gly;> epiyf;Fj;Jj; jsj;jpy; Royj;jf;fthW A ,y; RahjPdkhf

gpizf;fg;gl;Ls;sJ. Nfhy; BC ,w;F nrq;Fj;jhf B ,y; gpuNahfpf;fg;gLk; xU

tpir P ,dhy; AB fpilahfTk; AB ,w;Ff; fPo; C ,Uf;FkhWk; njhFjp rkepiyapy;

cs;sJ. tpir P ,d; gUkd; ahJ? mj;Jld; %l;L C ,y; cs;s kWjhf;fj;jpd;

fpil> epiyf;Fj;J $Wfisf; fhz;f.

W

4

3W

4
A



C



B

C

A
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njhFjpapd; rkepiyf;F> A gw;wp jpUg;gk; vLg;gjdhy;>

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

P = 3W

Nfhy; AC ,d; rkepiyf;F> A gw;wp jpUg;gk; vLg;gjdhy;>

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

Y
  X +   -

3 2 3

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

Nfhy; BC ,d; rkepiyf;F> B gw;wp jpUg;gk; vLg;gjdhy;>

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

 
Y

 X -   -
3 2 3

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

,  Y = 0

W
X = -

2 3

C apy; kWjhf;fk;  
W

2 3
 MFk;.

cjhuzk; 7

xt;nthd;Wk; rkePsKk; KiwNa 2W, W epiwAk; nfhz;l rPuhd ,uz;L Nfhy;fs;

AB, BC vd;gd B ,y; xg;gkhf %l;lg;gl;L A, C vd;gd xg;gkhd fpilj;jsj;jpYk;

ABC epiyf;Fj;Jj; jsj;jpYk; ,Uf;FkhW itf;fg;gl;L AB, BC ,d; eLg;Gs;spfSf;F

,izf;fg;gl;l ePsh ,ionahd;wpdhy; rkepiyapy; Ngzg;gl;Ls;sJ. A B C


 = 2

vdpy; ,ioapy; cs;s ,Oit 
3 W

tan θ
2

 vdf; fhl;Lf. B ,y; cs;s kWjhf;fj;jpd;

gUkidAk; jpiriaAk; fhz;f.

B



A


A
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njhFjpapd; rkepiyf;F> C gw;wp jpUg;gk; vLg;gjdhy;>

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

7W
 R = 

4

Nfhy; AB ,d; rkepiyf;F> B gw;wp jpUg;gk; vLg;gjdhy;>

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

T = -2W tanθ + 2R. tanθ

7W
T = -2W tanθ +  tanθ

2

3W
T = tanθ

2

Nfhy; AB ,d; rkepiyf;F>

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

2

W


 Y + R - 2  = 0W

2 2

2 2
2

2

7W W
Y = 2W - 

4 4

R X +Y

9W W
tan

4 16

W
1 36 tan

4









 

 

cjhuzk; 8

AB, BC, CD, DE vd;gd xt;nthd;Wk; 2a ePsKk; AB, DE vd;gd 2W epiwiaAk;

BC, CD vd;gd W epiwiaAk; cila rPuhd ehd;F Nfhy;fs; B, C, D ,y; xg;gkhf

%l;lg;gl;L xNu fpilkl;lj;jpy; cs;s Gs;sp A, E ,y; RahjPdkhfj; njhq;f

tplg;gl;Ls;sJ. Nfhy;fs; AB, BC epiyf;Fj;Jld; KiwNa α, β Nfhzq;fspy;

rha;e;Js;sJ. %l;L C ,y; cs;s kWjhf;fj;jpd; fpilf;$W 
W

tan β
2

vdf;fhl;Lf.

mj;Jld; tan β = 4 tan vdf; fhl;Lf.

C


B





W

4

3W
tan

4
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njhFjp Capd; Clhd epiyf;Fj;Jf;NfhL gw;wpr; rkr;rPu; vLg;gjdhy;>

Y
1
 =  0

Nfhy; BC ,d; rkepiyf;F tpirfisf; fpilahfg; gpupg;gjdhy;>

X
2
 - X

1
=  0

X
2
  =  X

1

tpirfisf; epiyf;Fj;jhfg;; gpupg;gjdhy;>

Y
2
 + Y

1
 - W =   0

  Y
2
  =   W

Nfhy; BC ,d; rkepiyf;F B gw;wpj; jpUg;gk; vLg;gjhy;>

-X
1
. 2acos - W. asin  =  0

     X
1

=   
2

tan
W

 

Nfhy; AB ,d; rkepiyf;F A gw;wp jpUg;gk; vLg;gjdhy;

-X
2
. 2acos - 2W. asin - Y

2
. 2asin  =  0

-X
2
  = Wtan + Y

2
tan   =  2Wtan

X
2
  = -2Wtan

  X
1  

 =  X
2

  
2

tan
W

   =  -2Wtan

    tan  =  4tan





B

A









13

cjhuzk; 9

xt;nthd;Wk; W epiwAk; rk ePsKk; nfhz;l rPuhd AB, AC vd;Dk; ,uz;L

Nfhy;fs; A ,y; RahjPdkhf %l;lg;gl;L Kidfs; B,C vd;gd ,Nyrhd ePsh

,ionahd;wpdhy; ,izf;fg;gl;Ls;sd. ,j;njhFjp Nfhy; BC fpilahf

,Uf;FkhWk; BC ,w;F Nky; A ,Uf;FkhWk; xt;nthd;Wk; fpilAld; ( < )

Nfhzj;jpy; rha;e;Js;s xg;gkhd ,uz;L jsq;fspd; kPJ Kidfs; B, C vd;gd

njhl;Lf;nfhz;bUf;f njhFjpahdJ A ,D}lhf epiyf;Fj;Jf; Nfhl;Lld; rkr;rPuhf

mikAkhW epiyf;Fj;Jj; jsnkhd;wpy; rkepiyapy; fhzg;gLfpwJ.

%l;L B ,y; cs;s kWjhf;fj;jpidf; fhz;f. tan  > tan  vdpy; ,ioapd;

,Oit  
2

tanθ- tanα
W

 vdf; fhl;Lf. ,q;F MFk;. mj;Jld; %l;L A ,y; cs;s

kWjhf;fj;jpidf; fhz;f.

njhFjp Aapd; Clhd epiyf;Fj;Jf;NfhL gw;wpr; rkr;rPu; vLg;gjdhy;>

Y  = 0

njhFjpapd; rkepiyf;F tpirfisf; epiyf;Fj;jhfg; gpupg;gjdhy;>

2Rcos - 2W =  0
R  =  Wsec

Nfhy; AB ,d; rkepiyf;F A gw;wpj; jpUg;gk; vLg;gjdhy;>

T. 2acos + W. asin+ R. sin2acosRcos2acos =  0

T = Wtan 
2

tan
W

 

T = 
2

W
[2tan- tan]



A
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Nfhy; AB ,d; rkepiyf;F B gw;wp jpUg;gk; vLg;gjdhy;

X. 2acos - W. asin = 0

X  =  
2

tan
W



cjhuzk; 10

xt;nthd;Wk; Xu; myF epiw W Tk; AB = AD = 3l  , BC = DC = l ePsKk; nfhz;l

rPuhd ehd;F Nfhy;fs; mtw;wpy; Kidfspy; xg;gkhf %l;lg;gl;l ABCD vDk;

rl;lg;gly;> Kidfs; A, C ,w;F 2l ePsKs;s ePsh ,ionahd;wpdhy; ,izf;fg;

gl;Lk; Kid A ,y; ,Ue;J epiyf;Fj;Jj; jsj;jpy; RahjPdkhfj; njhq;ftplg;

gl;Ls;sJ. ,ioapYs;s ,Oit  W 3 +54
  vdf; fhl;Lf.

Kiw I:

        AB2 + BC    =  3l2 + l2

                                                                   =   4l2

                                        =  AC2

      ˆ ˆˆABC = 90 , BAC = 30 , BCA = 60  

njhFjp AC gw;wpr; rkr;rPuhf ,Ug;gjhy; %l;Lf;fs; B, C ,y; cs;s kWjhf;fq;fs;

rkd; MFk;.

Nfhy; AB ,d; rkepiyf;F A gw;wpj; jpUg;gk; vLg;gjdhy;

X. 3lcos30°+ Y. 3 lsin30°- 3 lW. 3
2

l sin30° = 0


3

X . cot 30  + Y  =  
2

lW

     
3

3X + Y  =  
2

lW ................................ 

B



A
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C





A



'T 2W 2 3W  

2
3W 3W

W W

Nfhy; BC ,d; rkepiyf;F C gw;wpj; jpUg;gk; vLg;gjdhy;>

         Y. lsin60 + Wl 2
l sin60- X. lcos60=  0

           Y + 2
W l  =  

X
3

           X - 3Y   =  3
2
Wl   ....................... 

,  Y + 3 3Y
2

Wl 
  

  =  3W
2

l

               4Y + 3W
2

l  = 3W
2

l

               Y  =    W 3 38
l 

Nfhy;fs; BC, CD ,d; rkepiyf;F epiyf;Fj;Jj; jpirapy; tpirfisg; gpupg;gjdhy;>

       T 2Y  2W  = 0l 

        

 

 

T = 2Y + 2

T = 2 3 3  + 2
8

T 3 5
4

Wl

Wl
Wl

Wl



 

Kiw II:

                  AB2 + BC2  =  3l2 + l2

                                     =  4l2

                                           =  AC2

0 0 0ˆ ˆˆABC = 90  , BAC = 30  , BCA = 60

rkr;rPupdhy; B, D vd;gtw;wpy; kWjhf;fq;fs; rkk;. NkYk; kWjhf;fj;jpd; $Wfs;

Nfhy; topNaAk; Nfhypw;F nrq;Fj;jhAk; vLf;fg;gl;Ls;sd.

AB ,d; rkepiyf;F A gw;wpj; jpUg;gk; vLg;gjdhy;>

           3Wl. 3
2

l sin30° - Y. . 3 l =  0

             Y  =   3W
4

l
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BC ,d; rkepiyf;F C gw;wpj; jpUg;gk; vLg;gjdhy;>

          Wl. 2
l sin60- X. l =  0

         X   =    3W
4


BCD ,d; rkepiyf;F epiyf;Fj;J jpirapy; tpirfisg; gpupg;gjhy;>

         T - 2Wl + 2Xcos60 - 2Ycos30  =  0
         T  =   2Wl + 2(Y - X)cos30

         T  =   W 3 54
l 

cjhuzk; 11

xt;nthd;Wk; 2a ePsKk;  W epiwAk; cila AB, BC, CD, DA vd;gd mtw;wpd;

Kidfspy; %l;lg;gl;Ls;sd. NkNy cs;s Nfhy;fs; AB, AD vd;gd 2c ,il

J}uj;jpy; cs;s ,U fpilahd xg;gkhd Kidfspd; kPJ njhq;ftplg;gl;Ls;sJ.

rkepiyapy; Nfhy;fs; epiyf;Fj;Jld; θ Nfhzj;ij mikf;fpd;wd. Kid B

,y; cs;s kWjhf;fj;jpd; fpil> epiyf;Fj;J $Wfisf; fz;L 32 sinc a 

vdf; fhl;Lf.

njhFjpahdJ A  gw;wp rkr;rPuhf ,Ug;gjhy; A, C apy; cs;s kWjhf;fq;fspd;

epiyf;Fj;Jf; $W g+r;rpakhFk;.

njhFjpapd; rkepiyf;F>

epiyf;Fj;jhfj; Jzpf;f.

2R sin 4  = 0W 

2
R = 

sin

W


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



C
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BC ,d; rkepiyf;F>

           
2X . 2 cos . sin 0a W a  

2

tan
X

2

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

fpilahfj; Jzpf;f.

2 3 3 2

tan
X X 0;   X X

2

W 
     ......

epiyf;Fj;jhfj; Jzpf;f.

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

AB ,d; rkepiyf;F>

  3 3

3

2

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

sin

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

sin 2

Wa a a

W W
a W a a c a

    

     

  


   


cjhuzk; 12

xt;nthd;Wk; 2a ePsKk; W epiwAKs;s AB, AC vd;Dk; ,U rPuhd Nfhy;fs; A

,y; xg;gkhf %l;lg;gl;L> a ePsKs;s ,Nyrhd Nfhy; BD apdhy; Kid B apy;

xg;gkhf %l;lg;gl;Lk; Nfhy; AC ,y; RahjPdkhf tOf;fty;y ,Nyrhd tisak;

xd;wpw; gpizf;fg;gl;Lk; B, C Kidfs; xg;gkhd fpilj;jsnkhd;wpy; ,Uf;FkhW

epiyf;Fj;Jj; jsj;jpy; rkepiyapy; Ngzg;gLfpd;wJ. %l;L A ,y; cs;s

kWjhf;fj;jpd; gUkd; vdTk; kWjhf;fj;jpd; gUkd; Nfhy; BD ,y; cs;s

cikg;Gf;F rkd; vdTk; ,J fpilAld; 15 mikf;Fk; vdTk; fhl;Lf. mj;Jld;

jhf;ff;NfhL BC I ntl;Lk; Gs;spiaAk; fhz;f.

ˆ     ADB  = 90

1
 sin 2θ = 

2

          2  = 
6

             = 
12










2>

R
1

B



A
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C



A



tisaj;jpd; rkepiy R
1
 = T

R
1
 NfhYf;F nrq;Fj;J mjdhy; T Nfhypw;Fr; nrq;Fj;J MFk;.

njhFjpapd; rkepiyf;F tpirfs; epiyf;Fj;jhfg; gpupg;gjdhy;>

      R + S - 2W = 0 ;

              R + S  =  2W

C gw;wp jpUg;gk; vLg;gjdhy;>

        W. acos75 + W. 3acos75- R. 4acos75 =  0

 R = S

 R = S = WW

Nfhy; AC ,d; rkepiyf;F A gw;wp jpUg;gk; vLg;gjhy;>

   T. 3 W sin15 W2 sin15 0a a a   

          W sin15 W
T 3 2 6

123
  

Nfhy; AC ,d; rkepiyf;F>

      X T cos15 

           Y T  sin15 

      2 2R X Y T  

     
Y

tan15
X

 

     
BP AB

tan15
sin60 sin15

  
 

)

>>>

>


X

Y





)750
150)

>>

A

P B
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5.4 gapw;rp

1. x t ;n t hd ;Wk ; r k ePs K k ; K i wNa  W
1
> W

2
 epiwfSk; nfhz;l AB, AC vd;Dk;

,U rPuhd Nfhy;fs; B ,y; xg;gkhf %l;lg;gl;Ls;sd. ,r;rl;lg; glyhdJ

BC = 2a Mf ,Uf;FkhW xNu fpilkl;lj;jpy; cs;s Gs;spfs; B, C ,w;F

xg;gkhf gpizf;fg;gl;L BC ,w;F fPNo a Moj;jpy; A ,Uf;FkhW

njhq;fpf;nfhz;bUf;fpd;wJ. Kid A ,y; cs;s kWjhf;fj;jpd; fpil>

epiyf;Fj;Jf; $Wfisf; fhz;f.

2. xt;nthd;Wk; epiw W cila AB, BC vd;Dk; ,U rPuhd rk ePsKila

Nfhy;fs; B ,y; RahjPdkhf %l;lg;gl;L mtw;wpd; eLg;Gs;spfs; kPs;jd;ik

,y;yhj ,io xd;wpdhy; njhLf;fg;gl;Ls;sd. ,q;F ,io Kw;whf ePl;l

,Uf;Fk;NghJ ABC = 2
  I cUthf;fj;jf;f ePsj;ij cilaJ. njhFjp

Gs;sp A ,y; ,Ue;J RahjPdkhfj; njhq;ftplg;gl;L rkepiyj; jhdj;jpy;

,Ug;gpd; epiyf;Fj;Jld; AB ,d; rha;T  1
tan  

3
   vdTk; ,ioapy; cs;s

,Oit 5
3W

 vdTk; fhl;Lf. mj;Jld; Nfhy; BC kPJ %l;L B ,d;

kWjhf;fkhdJ BC topNa mikAk; vdTk; fhl;Lf.

3. xt;nthd;Wk; 2a ePsKk; W epiwAk; cila AB, AC vd;Dk; ,uz;L rkkhd

Nfhy;fs; A ,y; xg;gkhf %l;lg;gl;L> mr;R fpilahf epiyg;gLj;jg;gl;Ls;sJk;

r Miu cs;s xg;gkhd tl;l cUiskPJ rkr;rPuhf Xa;tpy; cs;sJ.

xt;nthU NfhYk; fpilAld; mikf;Fk; rha;T  vdpy; acos3cosec= r vdf;

fhl;Lf. A ,y; cs;s %l;bd; kWjhf;fj;ijAk; fhz;f.

4. AB, BC, AC vd;Dk; %d;W rPuhd rkePsKs;s Nfhy;fs; Kidfs; A, B, C ,y;

xg;gkhf %l;lg;gl;Ls;sd. AC, AB Mfpad xt;nthd;Wk; W epiwAk; BC

vd;w Nfhy; 2W epiwAk; cilad. rl;lg;gly; C ,y; ,Ue;J RahjPdkhfj;

njhq;ftplg;gl;Ls;sJ. BC fpilAld; 
-1 4tan  

3

 
 
 

 vd;Dk; Nfhzj;ij mikf;Fk;

vd epWTf. A ,Yk; C ,Yk; cs;s kWjhf;fj;ijf; fhz;f.

5. xt;nthd;Wk; epiw W cila AOB, COD vd;Dk; ,U rPuhd rk Nfhy;fs; O

,y; RahjPdkhf %l;lg;gl;Ls;sd. ,q;F AO = CO = a, BO = OD = 3a ck; MFk;.

,t; cly; xNu fpilj;jsj;jpy; B, D jq;fTk; 3a ePsKs;s ePsh ,ioapdhy;

Kidfs; B, D ,izf;fg;gl;Lk; epiyf;Fj;Jj; jsj;jpy; rkepiyapy; cs;sd.

,ioapy; 3
9

2 W  cs;s ,Oit vdf; fhl;Lf. mj;Jld; %l;L O ,y; cs;s

kWjhf;fj;ijAk; fhz;f.
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6. xt;nthd;Wk; rk ePsKs;s KiwNa 2W, W epiwfs; nfhz;l rPuhd AB, AC

Nfhy;fs; A ,y; xg;gkhf %l;lg;gl;L xNu fpilkl;lj;jpy; B, C epiyg;gLj;jg;gl;L

epiyf;Fj;Jj; jsj;jpy; rkepiyapy; cs;sJ. Kid A ,y; cs;s

kWjhf;fj;jpd; fpil> epiyf;Fj;Jf; $Wfisf; fhz;f. %l;Lf;fs; B, C ,y;

cs;s kWjhf;fq;fs; xd;Wf;nfhd;W nrq;Fj;J vdpy; 3cot = 35 vdf; fhl;Lf.

,q;F ˆABC =  .

7. OA, AB, BC vd;gd xt;nthd;Wk; 2a ePsKk; W epiwAk; nfhz;l rPuhd

Nfhy;fs; A, B vd;gtw;wpy; xg;gkhf %l;lg;gl;Ls;sd. O MdJ xU epiyahd

Gs;spf;F gpizf;fg;gl;L BC ,w;F C ,y; xU fpil tpir P

gpuNahfpf;fg;gLfpd;wJ. BC ahdJ fpilAld; 45° Nfhzj;ij mikf;fpd;wJ.

P I W rhu;ghfg; ngWf. gpizay; O ,Ys;s kWjhf;fk; 37W
2

 vd epWTf.

O ,D}lhd epiyf;Fj;jpypUe;J C apw;fhd ,ilj;J}uk; 1 1 12
2 10 26

a
 

 
 



vd epWTf.

8. AB, BC vd;gd rk ePsj;ijAk; W epiwAk; cila ,uz;L rPuhd ghukhd

Nfhy;fs;. AB MdJ A gw;wp RahjPdkhf Royf;$baJ. B ,y; Xu; gpizay;

cz;L. fpilAld; Nfhzk;  ,y; fPo; Kfkhfr; rha;e;J A ,w;F Clhfr;

nry;Yk; Xu; epiyahd Nfhy; topNa RahjPdkhf ,aq;ff;$ba xU tisak;

MdJ C ,y; cz;L. rkepiyapy; 
1ˆtan BAC =  cot
2

  vd;Wk; B ,y; cs;s

kWjhf;fj;jpd; fpilf;$W 3W
8
 sin2 vdTk; fhl;Lf.

9. xt;nthd;Wk; epiw W cila ehd;F rkr;rPu;f; Nfhy;fs; xU rha;rJuk;

ABCD I Mf;FkhW mtw;wpd; Kidfspy; RahjPdkhf %l;lg;gl;Ls;sd.

,j;njhFjp %l;L A ,y; ,Ue;J njhq;ftplg;gl;L BC, CD Mfpa ,U fPo;

Nfhy;fspdJk; eLg;Gs;spfisj; njhLf;fpd;w Xu; ,Nyrhd Nfhypdhy;

rJutbtpy; rkepiyapy; Ngzg;gLfpd;wd. ,Nyrhd Nfhypy; cs;s

cijg;igAk; C ,y; cs;s kWjhf;fj;ijAk; fhz;f.

10. xt;nthd;Wk; W epiwAila AB, BC, CD, DE, EA vd;Dk; rkkhd rPuhd 5

Nfhy;fs; Iq;Nfhzp xd;iw cUthf;Fk; tifapy; A, B, C, D, E Mfpa Kidg;

Gs;spfspy; RahjPdkhf %l;lg;gl;Ls;sd. AB, AE Mfpa Nfhy;fs;

epiyf;Fj;Jld; xNu Nfhzk;  IAk; BC, ED Mfpa Nfhy;fs; epiyf;Fj;Jld;

xNu Nfhzk;  IAk; mikf;f %l;L A ,y; ,Ue;J njhq;Ffpd;wJ. B IAk;

E IAk; Gwf;fzpf;fj;jf;f epiwnfhz;l Nfhy; xd;wpdhy; ,izj;;J ,t;

cUt mikg;G Ngzg;gLfpd;wJ.
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(i) %l;L C ,Ys;s kWjhf;fj;jpd; fpil> epiyf;Fj;J $Wfisf;

fhz;f.

(ii) BE ,Ys;s jifg;G W(2tan + tan) vdf; fhl;Lf.

(iii) Iq;Nfhzp cUtk; xOq;fhf ,Uf;ifapy; BE ,y; cs;s jifg;G

ahJ?

11. xt;nthd;Wk; 2a ePsKk; W epiwAk; cila AB, BC, CD, DA Mfpa 4 Nfhy;fs;

A, B, C, D ,y; xg;gkhf %l;lg;gl;Ls;sd. BC ,dJk; CD ,dJk; eLg;Gs;spfs;

2asin ePsKila ,Nyrhd Nfhypdhy; njhLf;fg;gl;Ls;sd. ,r;rl;lg;gly;

A ,y; ,Ue;J RahjPdkhf njhq;ftplg;gl;Ls;sJ.

(i) ,t; ,Nyrhd Nfhypy; cs;s cijg;G 4W tan vdf; fhl;Lf.

(ii) B, C ,y; cs;s kWjhf;fq;fisf; fhz;f.

12. xt;nthd;Wk; W epiwAs;s ehd;F rk Nfhy;fs; AB, BC, CD, DA vd;gd

mtw;wpd; Kidfspy; %l;lg;gl;L cUthf;fg;gl;l rl;lg;gly; ABCD vd;gJ A

,y; ,Ue;J njhq;Ffpd;wJ AB, BC vd;gtw;wpd; eLg;Gs;spfis njhLf;Fk;

,Nyrhd ,io xd;wpdhy; rJu tbtk; Ngzg;gLfpd;wJ.

(i) %l;L D ,y; cs;s kWjhf;fk; fpilahf 
2

W
 vdTk;

(ii) ,ioapy; cs;s ,Oit 4W vdTk;

(iii) %l;L C ,y; cs;s kWjhf;fk; epiyf;Fj;Jld; 1 1
tan

2
  
 
 

 Nfhzk;

mikf;Fk; jpirapy; 
5

2

W
 vdTk;

(iv) %l;L B ,y; cs;s kWjhf;fk; epiyf;Fj;Jld; 1 1
tan

2
  
 
 

 Nfhzk;

mikf;Fk; jpirapy; 
17

2

W
 vdTk; fhl;Lf.

13. xt;nthd;Wk; W epiwAs;s ehd;F rkrPuhd Nfhy;fs; AB, BC, CD, DA

Mfpatw;wpd; Kidfspy; %l;lg;gl;L rJuk; xd;iw Mf;Ffpd;wd. ,r; rJuk;

A ,y; ,Ue;J RahjPdkhfj; njhq;ftplg;gl;L C ,y; 3W epiw

,izf;fg;gl;Ls;sJ. AB ,dJk; AD ,dJk; eLg;Gs;spia ,izf;Fk;

nky;ypa fpilf;Nfhy; xd;wpdhy; ,r;rl;lg;gly; rJu tbtpy; Ngzg;gLfpd;wJ.

,f;Nfhypy; cs;s cijg;G 10 W vdf; fhl;Lf.
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14. xt;nthd;Wk; l ePsKk; W epiwAk; cila ehd;F rPuhd Nfhy;fs; mtw;wpd;

Kidfspy; xg;gkhf %l;lg;gl;L rl;lg;gly; ABCD MdJ Mf;fg;gl;Ls;sJ.

Kidfs; A Ak ; C Ak ; cs;s k Ps ;jd ;ikAila ,ioahy ;

,izf;fg;gl;Ls;sd. A ,y; ,Ue;J RahjPdkhfj; njhq;ftplg;gl;Ls;sJ.

rJu tbtj;jpy; ,aw;if ePsk; a Mf ,ioapd; kPs;jd;ikkl;ilf; fhz;f.

mj;Jld; %l;Lf;fs; B, D ,y; cs;s kWjhf;fj;ijf; fhz;f.

15. xt;nthd;Wk; W epiwAk; rk ePsKk; nfhz;l MW Nfhy;fs; mtw;wpd;

Kidfspy; xg;gkhf %l;lg;gl;L njhq;ftplg;gl;Ls;sJ. xU xOq;fhd

mWNfhz tbtpy; Ngzg;gLfpd;wd. ABCDEF vDk; rl;lg;gly; Mf;fg;gl;Ls;sJ.

BF, CE vd;w ,Nyrhd Nfhy;fshy; A ,y; ,Ue;J RahjPdkhf

njhq;ftplg;gl;Ls;sJ. Nfhy; BF ,y; cs;s jifg;gpd; gUkd; Nfhy; CE

,y; cs;s jifg;gpd; gUkdpd; 5 klq;F vdf;fhl;Lf.

16. rPuhd xg;gkhd Nfhy; xd;W KiwNa l, 2l, l vd;Dk; ePsq;fis cila AB,

BC, CD Mfpa %d;W Jz;Lfshf ntl;lg;gLfpd;wJ. ,it B ,Yk; C ,Yk;

xg;gkhf %l;lg;gl;L> 2l MiuAk; O I ikakhfTk; nfhz;l epiyg;gLj;jg;gl;l

xg;gkhd Nfhsk; xd;wpd;kPJ BC ,d; eLg;Gs;spAk; Kidg;Gs;spfs; A Ak; D

Ak; Nfhsj;Jld; njhLifapy; ,Uf;FkhW Xa;tpy; fplf;fpd;wd. Nfhy; BC

kPJ mjd; eLg;Gs;spapy; cs;s kWjhf;fk; 
91

100

W
 vdf; fhl;Lf. ,q;F W

Nfhypd; epiwahFk;. Nfhy; CD kPJ %l;L C ,Ny cs;s kWjhf;fj;jpd;

gUkidAk; jpiriaAk; mjd; jhf;ff;NfhlhdJ OD I re;jpf;Fk; Gs;spiaAk;

fhz;f.

17. xt;nthd;Wk; W epiwAk; a ePsKk; nfhz;l AB, BC, AC vDk; %d;W Nfhy;fs;

mtw;wpd; Kidfspy; xg;gkhf %l;lg;gl;L xU Kf;Nfhz tbtpyhd rl;lg;gly;

Mf;fg;gl;Ls;sJ. ,J A, C MdJ xU fpilj;jsj;jpy; itf;fg;gl;Lk; B

MdJ AC ,w;F Nkyhf ,Uf;FkhWk; xU epiw W Nfhy; AB ,y; cs;s

xU Gs;sp D ,y; ,izf;fg;gl;Lk; epiyf;Fj;Jj; jsj;jpy; rkepiyapy;

cs;sJ. ,q;F AD = 
3

a
 %l;L B ,y; cs;s kWjhf;fj;ijf; fhz;f.
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18. xt;nthd;Wk; epiw W itAk; ePsk; 2a IAk; cila AB, AC vd;Dk; ,U

rPuhd rkNfhy;fs; A ,y; RahjPdkhf %l;lg;gl;L B, C Mfpa Kidfs;

xg;gkhd fpil Nkir xd;wpd;kPJ jq;f epiyf;Fj;Jj; jsk; xd;wpy;

itf;fg;gl;Ls;sJ. C I AB ,d; eLg;Gs;spAld; ,izf;Fk; ePsh ,Nyrhd

,ionahd;wpdhy; rkepiyapy; Ngzg;gLfpd;wJ. xt;nthU NfhYk; fpilAld;

xU Nfhzk; 
2



 
 
 

 I Mf;FfpwJ. ,ioapy; cs;s ,Oit

2T = 1 9 cot
4

W
  vdf; fhl;Lf. %l;L A ,y; cs;s kWjhf;fj;jpy; gUkd;>

jpir vd;gtw;iwAk; fhz;f.

19. xt;nthd;Wk; W epiwAs;s AB, BC, CD, DE, EA vd;Dk; rPuhd Ie;J rk

Nfhy;fs; xU rl;lg;gly; ABCDE I Mf;FkhW A, B, C, D, E ,y; RahjPdkhfg;

gpizf;fg;gl; Ls;sJ. ,r; rl;lg;gly; CD MdJ xU fpilj;jsj;jpy; jq;fpapUf;f

epiyf;Fj;J jsk; xd;wpy; itf;fg;gl;L BC, DE Mfpa Nfhy;fspd; eLg;Gs;spia

njhLf;fpd;w ,Nyrhd Nfhy; xd;wpdhy; Iq;Nfhzp tbtk; Ngzg;gLfpd;wJ.

(i) Nfhy;fs; AB, BC ,y; jhf;Fk; tpirfisf; fhz;f.

(ii) ,ioapy; cs;s ,Oit 
2

cot 3cot
5 5

W
  
  

 vdf; fhl;Lf.

20. xt;nthd;Wk; 2a ePsKk; W epiwAila rPuw;w Nfhy;fs; AB, BC, CD vd;gd

B, C ,y; xg;gkhf %l;lg;gl;L> Nfhy;fs; AB, CD vd;gd xNu fpilkl;lj;jpYs;s

,U xg;gkhd Kidfs; kPJ epiyf;Fj;J jsj;jpy; itf;fg;gl;Ls;sJ.

rkepiyapy; Nfhy;fs; AB, CD  vd;gd epiyf;Fj;Jld; α  Nfhzj;ijAk;>

Nfhy; BC fpilahfTk; cs;sJ. ,U KidfSf;F ,ilNa J}uk;

32
2 1 sin

3
a 
 

 
 

 vdf; fhl;Lk;. %l;L B  ,y; cs;s kWjhf;fk; epiyf;Fj;Jld;

mikf;Fk; Nfhzk; β  vdpd;>  tanα . tanβ = 3 vdf; fhl;Lf.
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6.0  rl;lg;gly;fs;

%d;W my;yJ %d;Wf;F Nkw;gl;l Nfhy;fs;> xNu jsj;jpy; mikAkhW mtw;wpd;

Kidfspy; %l;lg;gLtjhy; ngwg;gLk; tbtk; rl;lg;gly; vdg;gLk;.

,Nyrhd Nfhy;fspdhy; Mf;fg;gl;l tpiwg;ghd rl;lg;gly; kl;Lk; ,q;F fUj;jpw;

nfhs;sg;gLfpd;wd.

6.1 tpiwg;ghd rl;lg;gly;

Gwtpirfspd; jhf;fj;jpdhy; mjd; tbtk; khwhjJ vdpy; ,t;tifahd rl;lg;gly;

tpiwg;ghd rl;lg;gly; vdg;gLk;.

KbT

rl;lg;gly;fspd; Nfhy;fs; midj;Jk; ,Nyrhdit vd;gjhy; mjd; %l;Lfspy;

jhf;Fk; kWjhf;fq;fs; Nfhy;fspd; topNa ,Uf;Fk;.

epWty;

,t;thwhd rl;lg;glnyhd;wpy; fhzg;gLk; AB vd;Dk; Nfhnyhd;wpd; rkepiyiaf;

fUj;jpw;nfhs;f. Nfhypd; rkdpiyf;F R
A
, R

B
 vd;gd rkkhf Ntz;baNjhL mit

xNu Neu;Nfhl;bYk; vjpu;jpirfspYk; jhf;fNtz;Lk;. ,J eilngwf;$ba ,uz;L

topfs; cz;L mit gpd;tUkhW.

,q;F R
A
= R

B 
= T

NkNy fhl;lg;gl;lthW ,Nyrhd Nfhy;fspd; topNa jhf;Fk; tpir jifg;G

vdg;gLk;. jifg;G Kjyhk; tbtj;jpy; ,Uf;Fk;NghJ mJ ,Oit vdg;gLk;.

,uz;lhk; tbtj;jpy; ,Uf;Fk;NghJ cijg;G vdg;gLk;.
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rl;lg;gly;fs; njhlu;ghd gpurpdq;fisj; jPu;f;Fk;NghJ gpd;gw;wg;gLk; vLNfhs;fs;:

 Nfhy;fs; ahTk; ,Nyrhdit.

 vy;yhf; Nfhy;fSk; mtw;wpd; Kidfspy; RahjPdkhf (xg;gkhf) %l;lg;gl;Ls;s

NjhL %l;nlhd;wpy; ,iz cthfhJ.

 %l;Lfspy; cUthFk; kWjhf;fq;fs; (Gwtpirfisj; jtpu;j;J) Nfhy;fspd;

topNa jhf;Fk;. ,t;tpir jifg;G vdg;gLtNjhL mJ ,OitahfNth

my;yJ cijg;ghfNth ,Uf;Fk;.

 vy;yhf;Nfhy;fSk; xNu epiyf;Fj;Jj; jsj;jpy; fhzg;gLk;. vdNt njhFjpapy;

cs;s vy;yh tpirfSk; (Gwtpirfs; cl;gl) xUjs tpirfshFk;.

 Gwtpirfs; %l;Lf;fspy; kl;Lk; gpuNahfpf;fg;gLk;.

6.2 rl;lg;glypd; rkepiyapy; Gwtpirfisf; Fwpj;jy;.

cjhuzk; 1

cUtpy; fhl;LtJ xt;nthd;Wk; ePsj;jpy; rkdhd

%d;W Nfhy;fshyhd rl;lg;gly; MFk;. %l;L B

,y; W epiwnahd;W njhq;ftplg;gl;L rl;lg;gly;

A, C ,Ys;s Kidfspd; kPJ itf;fg;gl;Lr;

rkepiyapy; cs;sJ.

,jpy; Gwtpirfis Fwpg;Nghkhapd; rl;lg;gly; B ,d; Clhd epiyf;Fj;Jf;NfhL

gw;wpr; rku;rPuhdjhy; A, C vd;gtw;wpy; cs;s kWjhf;fq;fs; xd;Wf;nfhd;W rkd;.

,it R vdf; Fwp;ggplg;gl;Ls;sd.

cjhuzk; 2

cUtpy; fhl;bathW rkePsq;fisf; nfhz;l

Nfhy;fshy; Mf;fg;gl;l rl;lg;gly; ABCDE ,y;

D, E, B ,y; KiwNa W, W, W epiwfs;

njhq;ftplg;gl;Ls;sd. xNu fpilkl;lj;jpy; cs;s

,U jhq;fpfs; kPJ A, C mikAkhW itf;fg;gl;L

rl;lg;gly; rkepiyapy; Ngzg;gLfpd;wJ.

rl;lg;gly; B ,D}lhd epiyf;Fj;Jf;NfhL gw;wp rkr;rPu; mw;wJ. vdNt A, C ,y;

cs;s kWjhf;fq;fs; P, Q vd Fwpf;fg;gLk;.
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Nghtpd; Fwpg;gPL

   ,f;FwpaPl;LKiw ~~Bow|| vd;w fzpjtpayhsuhy; mwpKfk; nra;ag;gl;ljhy;

    ~~Nghtpd; FwpaPL|| vd miof;fg;gLfpd;wJ.

 ,f;FwpaPl;L Kiwapy; rl;lg;glypy; jhf;Fk; Gwtpirfs; ahTk; rl;lg;glYf;F

ntspapYs;s gpuNjrj;jpy; Fwpf;fg;gLk;.

 ,uz;L my;yJ ,uz;bw;F Nkw;gl;l tpirfspw;F ,ilapy; mikAk; gpuNjrk;

Mq;fpy rpwpa vOj;Jf;fshy; my;yJ ,yf;fq;fshy; Fwpf;fg;gLk;. gpuNjrq;fs;

%bajhfNth jpwe;jjhfNth ,Uf;fyhk;.

 tpirahy; gpupf;fg;gLk; gpuNjrq;fSf;Fupa Mq;fpy vOj;Jf;fs; ,uz;bd;

Nru;f;ifapdhy; tpir Fwpf;fg;gLk;.

Nghtpd; Fwpg;gPl;L Kiwapy; gpurpdq;fisj; jPu;j;jy;

Nghtpd; Fwpg;gPl;L Kiwapy; tpirfisAk; gpuNjrq;fisAk; rl;lg;glypy; Fwpj;jgpd;

gpurpdj;ijj; jPu;g;gjw;Fg; gpd;tUk; gbfisg; gpd;gw;Wf.

(i) Kjypy; njupahj tpirfs; Fiwthff;fhzg;gLk; %l;bd; rkepiyia

fUj;jpw;nfhz;L cupatpir Kf;Nfhzpia my;yJ tpirg; gy;Nfhzpia

tiuaNtz;Lk;. ,g;gy;Nfhzpapd; cr;rpfs; rl;lg;glypy; tpirfshy;

Ntwhf;fg;gl;l gpuNjrq;fspw;Fupa Mq;fpy vOj;Jf;fisg; gad;gLj;jpf;

Fwpf;fg;gLk;. ,t;thW vy;yh%l;bw;Fk; tpirg; gy;Nfhzpia njhlu;r;rpahf

mikf;Ff. (,t;tpirg; gy;Nfhzp %bajhf ,Uf;Fk;.)

(ii) ePq;fs; tiue;J ngw;w tpir tupg;glj;jpy; cs;s Kf;Nfhzpfs;> gy;Nfhzpfs;

vd;gtw;wpy; jpupNfhz fzpj #j;jpuq;fs;> ml;rufzpjr; #j;jpuq;fisg;

gad;gLj;jp jifg;Gf;fisf; fhzyhk;.

(iii) tpir tupg;glj;jpy; cs;s tpirfspd; Nghf;fpid thrpg;gjd;%yk; rl;lg;glypy;

cs;s Nfhy;fspy; cs;s jifg;Gf;fspd; jpiria mk;Gf;Fwp %yk;

Fwpf;fNtz;Lk;.

(iv) tpirg;gy;Nfhzpia tiuAk;NghJ xNu Nghf;fpid vy;yh %l;Lf;fSf;Fk;

ghtpj;J tiuaNtz;Lk;. (,lQ;Ropg;Nghf;fpy; my;yJ tyQ;Ropg;Nghf;fpy;

fUJjy;)

(v) %l;L  xd;wpw;Fupa tpirg; gy;Nfhzpapid tiua mk;%l;by; Mff;$baJ

2 njupah tpirfs; ,Uf;fyhk;.
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6.3  nra;J fhl;lg;gl;l cjhuzq;fs;

cjhuzk; 1

jug;gl;l cUtk; ABC apy;> Kf;Nfhz

tbt rl;lg;glyhdJ AB, BC, CA vDk;

,Nyrhd Nfhy;fisf; nfhz;lJ. ,it

mtw;wpd; Kidfspy; xg;gkhf %l;lg;gl;

Ls;sd. ,q;F  AB = AC, ˆBAC=120 .

,r;rl;lg;gly; MdJ AB fpilahf ,Uf;F

khW epiyf;Fj;Jj; jsnkhd;wpYs;sJ.

,J A apYs;s xg;gkhd Kidnahd;wpy;

nghWj;jpUf;f> Kid B apy; 100 N  epiw

njhq;ftplg;gl;L rkepiyapYs;sJ.

Nghtpd; FwpaPl;ilg; gad;gLj;jp njhFjpf;

fhd jifg;G tupg;glj;jpid tiuf.

,jid cgNahfpj;J Nfhy;fspYs;s

jifg;Gf;fspd; gUkidf; fzpj;J mit>

cijg;gh> ,Oitah vd NtWgLj;Jf.

%l;L B apypUe;J Muk;gpj;jhy;>

  %l;L            xOq;F    gy;Nfhzpapd; ngau;

B    a b c a   abc

C         a c d a   bcd

AB(bc)  =  ,Oit   = 100 3 N

BC(ca)  =  cijg;G = 200 3 N

CA(cd)  =  ,Oit   =  200 3 N

W(ad)    =  200 N

,g;gpurpdj;jpy; vy;yh %l;Lf;fSk; kzpf;$l;Lj; jpirf;F

vjpu;j;jpirapy; vLf;fg;gl;Ls;sd.

cjhuzk; 2

glj;jpy; fhl;bathW %d;W rkePsk; nfhz;l ,Nyrhd

Nfhy;fs; AB, BC, CA My; Mf;fg;gl;l rl;lg;gly; xNu

fpilkl;lj;jpy; cs;s ,U Kidfspy; B, C ,Uf;FkhWk;
A ,y; 100 N tpirnahd;W njhq;ftplg;gl;Lk; rkepiyapy;

cs;sJ. Kidfs; B, C ,y; cs;s kWjhf;fq;fisf;

fhz;f. Nghtpd; Fwpg;gPl;ilg; gad;gLj;jp jifg;G

tupg;glj;ijtiuf. ,jpypUe;J vy;yhf; Nfhy;fspYk; cs;s

jifg;Gf;fis ,Oitah my;yJ cijg;gh vdf;

Fwpg;gpLf.
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jPu;T

rl;lg;glypy; rkepiyf;F epiyf;Fj;J jpirapy;

tpirfisg; gpupf;f.

P + Q 100 

rl;lg;glyhdJ A ,d; Clhd epiyf;Fj;J

mr;Rg;gw;wp rkr;rPu;

   P = Q 50 N

A, B, C ,y; cs;s tpirfs; rl;lg;glYf;F ntspapy; Fwpf;fg;gl;L tpirfshy;

Ntwhf;fg;gl;l gpuNjrq;fs; a, b, c, d vdf; Fwpf;fg;gl;Ls;sd.

jifg;G tupg;glk;

,j;jifg;G tupg;glk; %l;L C ,y; Muk;gpj;J ,lQ;Ropahf

Kf;Nfhzp tiuag;gl;L gpd; %l;L A, B ,w;F tiuag;gl;

Ls;sJ. ,Oit> cijg;G vd;gd glj;jpy; Fwpf;fg;gl;Ls;sJ.

          %l;L            xOq;F    gy;Nfhzpapd; ngau;

C b c d a   bcd

A d c a d   acd

gpuNjrq;fspdhy; cijg;G> ,Oitfs; Fwpg;gplg;glk;.

T
1
 = bd = 50 tan 30° = 

50

3
 N Nfhy;    jifg;G    cijg;G  ,Oit

T
3
 = cd = 50 sec 30° = 

100

3
 N AB

100

3
 N  -

T
2
 = ad = 50 sec 30° = 

100

3
 N BC

50

3
 N - 

AC
100

3
 N  -

xt;nthU $l;bYk; ,U njupahj tpirfs; kl;Lk; njhopw;gLtjhf ,e;j %l;bYk;

Muk;gpj;J tiuayhk;.
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cjhuzk; 3

cUtpy; fhl;lg;gl;Ls;sthW rkePsk; nfhz;l

Ie;J ,Nyrhd Nfhy;fshy; Mf rl;lg;gly; B

,y; jhq;fg;gl;L A ,y; xU epiyf;Fj;J tpir

gpuNahfpf;fg;gl;Lk; C ,y; 100N tpirnahd;W

njhq;ftplg;gl;Lk; rkepiyapy; cs;sJ. jifg;G

tupg;glk; tiutjd;%yk; Nfhy;fspy; cs;s

jifg;Gf;fis Jzpe;J mJ ,Oitah my;yJ

cijg;gh vd NtWgLj;Jf.

rl;lg;glypd; rkepiyf;F epiyf;Fj;jhfj; Jzpf.

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

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

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

Q  = 100 (1 +½) = 150 N

 ,    P = 50 N , Q = 150 N

,lk;Ropahf %l;Lf;fspd; tpirfspd; fUJNthk;.

           %l;L            xOq;F         gy;Nfhzpapd; ngau;

C a b c a   abc

D c d c b   bcd

A d b e d   dbe

B c d e a c    acde

,j;jifg;G tupg;glk; %l;L C ,y; Muk;gpj;J ,lQ;Ropahf tpirKf;Nfhzk;

tiuag;gl;L gpd; %l;L D, A ,w;F tiuag;gl;Ls;sJ. ,Oit> cijg;G vd;gd

glj;jpy; Fwpg;gplg;gl;Ls;sJ.

A
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Nfhy;        cijg;G      tif

T
1
 = bc = 100 tan 30° =

100 3

3
 N DC

100 3

3
 N      ,Oit

T
2
 = ac =  100 sec 30° = 

200 3

3
 N BC

200 3

3
 N      cijg;G

T
3
 = bd = 50 cosec 60° = 

100 3

3
 N AD

100 3

3
 N      ,Oit

T
4
 = cd  = bd  = 

100 3

3
 N BD

100 3

3
 N      cijg;G

T
5
 = dc  = 50 tan 30° = 

50 3

3
 N AB

50 3

3
 N      cijg;G

cjhuzk; 4

ehd;F ,Nyrhd Nfhy;fs; AB, BC, CD, BD
My; Mf ;fg ;gl ;l rl ;lg ;gly ; cUtpy ;

fhl;lg;gl;lthW A, D vd;gtw;wpy; epiyf;Fj;jhd
Rtnuhd;Wld; RahjPdkhfg; gpizf;fg;gl;L BC
fpilahf ,Uf;FkhW %l;L C ,y; 500 N
epiwnahd;W njhq;ftplg;gl;L rkepiyapy;

cs;sJ. Nghtpd; FwpaPl;ilg; gad;gLj;jp

jifg;G tupg;glj;ij tiuf. ,jpypUe;J vy;yhf;

Nfhy;fspYk; cs;s jifg;Gf;fisf; fz;L

,Oitah my;yJ cijg;gh vdf; Fwpg;gpLf.

jPu;T

%l;L C ,y; %d;W tpirfs; kl;LNk

jhf;Ffpd;wd. mtw;Ws; xU tpirapd;

gUkDk; jpirAk; njuptNjhL> Vida ,U

tpirfspd; jpirfs; kl;Lk; njupe;jit.

vdNt %l;L C ,d; rkepiyf;Fupa tpir

Kf;Nfhzpia Kjypy; tiuNthk;.
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        %l;L            xOq;F gy;Nfhzpapd; ngau;

C        a b c a   abc

B       a c d a   acd

Nfhy;      jifg;G     cijg;G    ,Oit

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

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

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

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

cjhuzk; 5

glj;jpy; fhl;bathW A, B vd;gtw;wpy;

epiyf;Fj;jhd Rtnuhd;Wld; RahjPdkhf

gpizf;fg;gl;L CE fpilahf ,Uf;FkhW %l;L

D ,y; 150 N epiwnahd;W njhq;ftplg;gl;L

rkepiyapy; cs;sJ. Nghtpd; FwpaPl;ilg;

gad;gLj;jp jifg;G tupg;glj;ij tiuf.

,jpypUe;J vy;yhf; Nfhy;fspYk; cs;s

jifg;Gf;fs; ,Oitah my;yJ cijg;gh vdf;

Fwpg;gpLf.

%l;L D ,y; kl;Lk; ,U tpirfspd; gUkd; njupe;Js;sJ. vdNt D ,ypUe;Nj
tiua Muk;gpf;fyhk;.

        %l;L            xOq;F        gy;Nfhzpapd; ngau;

D p q r p   pqr

E p r s p   prs

C r q t s r    rqts
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Nfhy;        jifg;G      cijg;G    ,Oit

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

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

DE = pr = qr = 50 3 N DE    50 3 N  -

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

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

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

cjhuzk; 6

tupg;glj;jpy; fhl;bathW Ie;J ,Nyrhd Nfhy;fs; mtw;wpd; Kidfspy; RahjPdkhf

%l;lg;gl;L xU rl;lg;gliy mikf;fpd;wJ 10 3  N Riknahd;W B ,y; ,Ue;J

njhq;Ffpd;wJ. AD epiyf;Fj;jha; mikAk; tz;zk; D ,y; gpizf;fg;gl;Lk; A

,y; BA topNa xU tpir P nfhLf;fg;gl;Lk; AB fpilahf mikAk;tz;zk;

rkepiyg;gLj;jg;gl;Ls;sJ.

1. P ,d; gUkd; ahJ?

2. D ,y; cs;s kWjhf;fj;jpd; gUkd;> jpir

vd;gtw;iwfhz;f.

3. Nghtpd; FwpaPl;ilg; gad;gLj;jp jifg;G

tupg;glk; tiue;J Nfhy;fspy; cs;s

jifg;Gf;fisf; fz;L mJ ,Oitah>

cijg;gh vdf; Fwpg;gpLf.

jPu;T

1. njhFjpapd; rkepiyf;F D gw;wp jpUg;gk; vLf;f.

P. AD - 10 3 AB  =    0
Mdhy;>   AD     =    2 AC cos 30°
                            =    2 AB cos 60° cos 30°

AD =
3

AB
2

   P.
3

2
AB   =   10 3 AB

   P =  20 N

D
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D ,y; cs;s kWjhf;fk; R vd;f. mJ fpilAld; mikf;Fk; Nfhzk;  vd;f.

njhFjpapd; rkepiyf;F>

R sin 10 3 

R cos P 20 N  

R =  
2

210 3 20 10 7 

10 3 3
tan

20 2
    ; 1 3

tan
2

 

,j;njhFjp %d;W tpirfspd; fPo; rkepiyapy; cs;sjhy; kWjhf;fk; R Gs;sp B

,d; CL nry;y Ntz;Lk;.

%l;L B ,y; Muk;gpj;J ,lQ;Ropahf tpirg;gy;Nfhzp tiuag;gl;L gpd; %l;L A,

C ,w;F tiuag;gl;Ls;sJ.

%l;L xOq;F   gy;Nfhzpapd; ngau;

B a b e a   abd

C a e d a   aed

Nfhy; jifg;G gUkd;

AB ,Oit 30 N

BC cijg;G 20 3  N

AC cijg;G 20 N

DC cijg;G 40 N

AD ,Oit 10 3  N

10 3 tan 60
30

be 


10 3 sec60
20 3

ae 


20 3 sec30
40

ad 


tan 30
20

ed ae


sin 60
10 3

cd ed


>

300
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cjhuzk; 7

xg;gkhd %l;lg;gl;l Ie;J ,Nyrhd

Nfhy;fspdhy; Mf rl;lg;gly; cUtpy;

fhl;bathW BC fpilahfTk; BD

epiyf;Fj;jhfTk; ,Uf;FkhW A, D

MdJ fpilahd jsj;jpy; epiyg;

gLj;jg;gl;L C ,y; 1000 N epiw

njhq;fpf; nfhz;bUf;f rkepiyapy;

cs ;sJ. Nghtpd ; Fwpa Pl ;ilg ;

gad;gLj;jp jifg;G tupg;glj;ij

tiue;J Nfhy;fspy; cs;s ,Oit>

cijg;ig fhz;f.

jPu;T

%l;L C ,y; Muk;gpj;J ,lQ;Ropahf tpirg;gy;Nfhzp tiuag;gl;Ls;sJ.

%l;L xOq;F    gy;Nfhzpapd; ngau;

C 1 2 3 1   123

B 3 2 4 3   324

AB = km= 1000 6  N

BC = kl = 
01000 cot 30 1000 3 N

CD = lj = 1000 cosec 30 2 000 N 

BD = ml= kl= P. cos 30 10 3 . 2 0   

 
2

2

P 40 N

 P = R cos  = 40 N

R sin 10 3 N

R = 40 + 10 3 N

R = 10 19 N





 



 

Nfhy; jifg;G  ,Oit cijg;G

AB 1000 6  N  -

BC 1000 3  N  -

CD 2 000  N - 

BD 1000 3  N - 

1000
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cjhuzk; 8

xg ; gkhf %l ;lg ; gl ; l VO ,Nyrhd

Nfhy;fspyhd rl;lg;gly; cUtpy; fhl;bathW

C ,y; xg;gkhfg; gpizf;fg;gl;Ls;sJ. A ,y;

,Ue;J 10 3  N epiw njhq;fpf; nfhz;bUf;f

ED fpilahf ,Uf;FkhW E ,y; xU fpil

tpir P gpuNahfpg;gjd; %yk; njhFjp

epiyf;Fj;J jsj;jpy; rkepiyapy; cs;sJ.

1. P ,d; gUkidf; fhz;f.

2. gpizay; C ,y; cs;s kWjhf;fj;jpd;

gUkidAk; jpiriaAk; fhz;f.

3. Nghtpd; FwpaPl;ilg; gad;gLj;jp jifg;G

tupg;glj;ij tiue;J Nfhy;fspy; cs;s

jifg;igf; fhz;f.

4. jifg;Gf;fis ,Oitah my;yJ

cijg;gh vd NtWgLj;Jf.

jPu;T

njhFjpapd; rkepiyf;F  C gw;wp jpUg;gk; vLf;f.

0P. cos30 10 3.2 0    (,q;F  Nfhypd; ePsk; MFk;.)

  P 40N 

njhFjpapd; rkepiyf;F

 P = Rcos  = 40N

R sin 10 3N 

 
2

2R = 40 + 10 3

R = 10 19N

-110 3 3
tan      = tan

40 4
 

 
    

 

>

> >

>
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%l;L A ,y; Muk;gpj;J ,lQ;Ropahf tupg;glk; tiuag;gl;Ls;sJ.

                      Nfhy;    jifg;G     tif

AB = ad = 10 3 tan 30 10 N  AB 10 N cijg;G

AE = cd = 10 3 sec 30 20 N  BC 30 N cijg;G

cd = de = 20 N CD 20 N cijg;G

AE = BE = 20 N DE 20 N cijg;G

bf = de = ef = df = 20 N EA 20 N ,Oit

CD = DE = BD = 20 N EB 20 N cijg;G

DB 20 N ,Oit

c apy; kWjhf;fk; ab My; Fwpg;gplg;gLk;.

 
2

2 2ab 10 3 40 

ab = 10 19

cjhuzk; 9

VO ,Nyrhd Nfhy;fs; glj;jpy; fhl;lg;gl;lthW

xg;gkhf %l;lg;gl;L ABCDE vd;Dk; xOq;fhd

Iq;Nfhz tbthd rl;lg;gly; Mf;fg;gl;Ls;sJ.

mJ CD fpilahf ,Uf;FkhW C, D vd;Dk;

Kidfspy; epiyf;Fj;J tpirfs; KiwNa

P, Q tpdhYk; A, B, E Kidfspy; 4, 2, 2 N

tpirfs; njhq;ftplg;gl;Lk; epiyf;Fj;J

jsj;jpy; rkepiyapy; cs;sJ. jifg;G tupg;glk;

xd;iwg; gUk;gbahf tiue;J Nfhy;fspy; cs;s

jifg;Gf;fspd; nrg;gkhd ngWkhdq;fisf; fzpj;J ,OitfisAk;

cijg;Gf;fisAk; NtWgLj;Jf. cijg;Gf;fis cos
10

n
 fspy; fhz;f. ,q;F n

MdJ Neu; KOvz; MFk;.

njhFjpapd; rkepiyf;F>

P + Q = 8 N

njhFjp A ,d; Clhd epiyf;Fj;J NfhL gw;wpr; rkr;rPu; vd;gjhy;>

P =

P = Q = 4 N

a
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,q;F jifg;G tupg;glk; %l;L B ,y; Muk;gpj;J ,lQ;Ropahf tpirg;gy;Nfhzp

tiuag;gl;L gpd; %l;L A, C, E  ,q;F tiuag;gl;Ls;sJ.

n = 18°  ( say ) 
10




de = ec = ca = ab = 2 N

gc = x vd;f.

            pc = x tan 4n° MFk;.

AB(bc) = ,Oit   = 100 3 N

BC(ca) = cijg;G   = 200 3 N

CA(cd) = ,Oit  =  200 3 N

W(ad) = 200 N

,e;jg; gpurpdj;jpy; vy;yh %l;Lf;fSk; kzpf;$l;Lj; jpirf;F vjpu;j;jpirapy;

vLf;fg;gl;Ls;sd.

bhp , qgp , gfd  vd;gd ,Urkgf;f Kf;Nfhzq;fs; MFk;.

abh  ,y;>

BC   bh 
2 sin 3 2 cos 2

=
sin 4 cos

n n

n n

 


 

AB   ah 
2 sin 2 cos 4

=
sin 4 cos

n n

n n

 


 

,Oitfs; cijg;Gfs;

(i) AB   ah (i) BC bh

(ii) AE   ef (ii) ED   df

(iii) CD   cg (iii) AC gh

(iv) AD gf

bhp ,y;>

 

4 tan 4

sin 2 sin

4 1 cos 2

tan 4

n bh

n n

n
x

n

 


 

 




gh = gp + ph  
2 cos 2 2

2 cos 2
cos 4 cos cos

x n
n

n n n


    

  

rkr;rPuhy;> AD gh , AE ah , ED   bh
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njhFjp A ,d; Clhd epiyf;Fj;J NfhL gw;wp rkr;rPu; vd;gjhy;>

gf = gh, ef = ah, df = bh

Nfhy;   ,Oit    cijg;G

AB 2cos4n° N
cosn°         -

AE 2cos4n° N
cosn°         -

                        CD                 2N         -

BC - 2cos2n° N
cosn°

ED - 2cos2n° N
cosn°

AC -
 2 2 cos2n°

N
cosn°



AD -
 2 2 cos2n°

N
cosn°



cjhuzk; 10

xg;gkhf %l;lg;gl;l Ie;J ,Nyrhd

Nfhy;fshy; Md rl;lg;gly; cUtpy;

fhl ; bathW C, D ,y ; ,Ue ;J

njhq;ftplg;gl;Ls;sJ. A, B ,y; KiwNa

60, 120 N epiwfs; njhq;fpf; nfhz;bUf;f

AB, CD Nfhy;fs; fpilahf ,Uf;f

rkepiyapy; cs;sJ.

Nghtpd ; Fwpa Pl ;ilg ; gad ;gLj ;j p

Nfhy;fspy; cs;s jifg;Gf;fisf; fhz;f.

jifg;Gf;fs; ,Oitah> cijg;gh vd

,dq;fhz;f.

njhFjpapd; rkepiyf;F>

P Q 120 60 0    

 P Q = 180N



39

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

P. 2 60. cos60 120. cos60 = 0     

2P = 30 + 180 

P = 105N

Q = 180 105 = 75N 

%l;L C ,y; Muk;gpj;J ,lQ;Ropahf tpirg;gy;Nfhzp tiuag;gl;Ls;sJ.

C B A

gb I : C gb II : B gb III : A

                    Nfhy;     jifg;G    tif

AB = af = 60 tan 30° = 20 3 N AB 20 3 N ,Oit

BC = ed = 105 sec 30° = 70 3 N BC 70 3 N ,Oit

CD = ec = 105 tan 30° = 35 3 N CD 35 3 N cijg;G

AD = bf = 60 sec 30° = 40 3 N AD 40 3 N ,Oit

BD = ef = 15 sec 30° = 10 3 N BD 10 3 N ,Oit
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6.4 gapw;rp

1.

xg;gkhd %l;lg;gl;l xd;gJ ,Nyrhd Nfhy;fisf; nfhz;l rl;lg;gly;

xd;iw cU fhl;Lfpd;wJ. DC epiyf;Fj;jhfTk; AB fpilahfTk; E,C, F

fspy; KiwNa 200 N, 150 N, 100 N Rikfisj; jhq;fpf;nfhz;Lk; A ,Yk; B

,Yk; xg;gkhd jhq;fpfspd; kPJ Xa;tpy; ,Uf;fpd;wJ.

i. A, B ,y; cs;s kWjhf;fq;fisf; fhz;f.

ii. Nghtpd; FwpaPl;ilg; gad;gLj;jp jifg;G tupg;glk; tiue;J Nfhy;fspy;

cs;s jifg;Gf;fis fhz;f.

2.

xg;gkhf %l;lg;gl;l VO ,Nyrhd Nfhy;fisf; nfhz;l rl;lg;gly; cUtpy;

fhl;bathW A ,y; gpizf;fg;gl;Lk; B, E ,y; KiwNa 20, 10N epiwfs;

njhq;ftplg;gl;Lk; B ,y; xU fpiltpir P ,dhy; epiyf;Fj;Jj; jsj;jpy;

rkepiyapy; cs;sJ. Nghtpd; FwpaPl;ilg; gad;gLj;jp jifg;G tupg;glk;

tiutjd;%yk; Nfhy;fspy; cs;s jifg;Gf;fisf; fhz;f. jifg;Gf;fs;

,Oitah my;yJ cijg;gh vd ,dq;fhz;f.
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3.

xg;gkhf %l;lg;gl;l xd;wJ ,Nyrhd Nfhy;fshyhd rl;lg;gly; A ,y;

gizf;fg;gl;Lk; C, D ,y; 20 N epiwfs; njhq;ftplg;gl;Lk; B ,y; xU

fpiltpir P ,dhy; rkepiyapy; cs;sJ.

i. P ,d; gUkidAk; %l;L A ,y; cs;s kWjhf;fj;ijAk; fhz;f.

ii. Nghtpd; FwpaPl;ilg; gad;gLj;jp jifg;G  tupg;glk;  tiutjd; %yk;

Nfhy;fspy; cs;s jifg;Gf;fis fhz;f. jifg;Gf;fis ,Oitah>

cijg;gh vd ,dq;fhz;f.

4. xg;gkhf %l;lg;gl;l ehd;F ,Nyrhd

Nfhy;fshy; Md rl;lg;gly; cUtpy;

fhl;bathW A, D Kidfs; epiyahd

Rtupy; gpizf;fg;gl;Lk; C ,y; epiw

W njhq;ftplg;gl;Lk; rkepiyapy;

cs ;sJ. Nght pd ; Fwpa Pl ;ilg ;

gad;gLj;jp jifg;G tupg;glk; tiutjd;

%yk; Nfhy;fspy; cs;s jifg;Gf;

fisf; fhz;f. jifg;Gf;fs; ,Oitah

my;yJ cijg;gh vd NtWgLj;Jf.

5. xg;gkhf %l;lg;gl;l VO ,Nyrhd

Nfhy;fshy; Md rl;lg;gly; cUtpy;

fhl;bathW BC fpilahf ,Uf;FkhW

B, C ,U epiyahd jhq;fpfspy;

itf;fg;gl;L A, D ,y; KiwNa 60 N,

40 N epiwfs; njhq;ftplg ;gl ;L

rkepiyapy; cs;sJ.

,q;F  E BC = E CB = A BE = DC E = A E B = D E C = 6


     
 MFk;. Nghtpd;

FwpaPl;ilg; gad;gLj;jp Nfhy;fspy; cs;s jifg;Gf;fisf; fhz;f.
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6. NkNy cs;s cUtpw; fhl;lg;gl;

bUf;Fk; rl;lg;gly; ,Nyrhdit

Ak; rkkhditAk; RahjPdkhf

% l ;l g;gl ;l i t A k hd  AB, BC, CE,

BD, BE, DE, AD vd;Dk; VO Nfhy;

fisf; nfhz;Ls;sJ. mJ mjd;

jsk; epiyf;Fj;jhfTk; ACB

fpilahfTk; ,Uf;f A apYk; C

apYk; RahjPdkhfj; jhq;fg;gl;L

D, E, C Mfpatw;wpy;  KiwNa

400 N , 240 N, 40 N vd;Dk; Rik

fisf; fhTfpd;wJ.

jifg;G tupg;glk; xd;iw tiue;J ,jpypUe;J xt;nthU NfhypYk; cs;s

jifg;igf; fz;L ,OitfisAk; cijg;GfisAk; NtWgLj;jpf; fhl;Lf.

7.

xg;gkhf %l;lg;gl;l ehd;F ,Nyrhd Nfhy;fshy;

Md el;lg;gly; cUtpy; fhl;bathW A, B

epiyahd Rtupy; RahjPdkhfg; gpizf;fg;gl;Lk;

C ,y; 2W epiw njhq;ftplg;gl;Lk; rkepiyapy;

cs;sJ. jifg;G tupg;glj;ij tiutjd;%yk;

vy;yhf;Nfhy;fspy; cs;s jifg;Gfisf; fhz;f.

mj;Jld; A, B ,y; cs;s kWjhf;fq;fisAk;

fhz;f.

8. xg;gkhf %l;lg;gl;l xd;gJ

,Nyrhd Nfhy;fshy; Md

rl;lg;gly; cUtpy; fhl;bathW

AD fpilahf ,Uf;FkhW A

apYk; D apYk; RahjPdkhfj;

jhq;fg;gl;L B, C ,y; KiwNa

6W, 9W epiwfisf; fhTfpd;wJ.

rkepiyapy; A, D ,y; cs;s kWjhf;fq;fis fhz;f. jifg;G tupg;glk;

tiutjd; %yk; Nfhy;fspy; cs;s jifg;Gf;fis fz;L mJ ,Oitah

my;yJ cijg;gh vd NtWgLj;Jf.
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9. tupg ;glj ;j py ; fhl ;bathW Ie;J

,Nyrhd Nfhy;fs; mtw;wpd; Kid

fspy; RahjPdkhf %l;lg;gl;L xU

rl;lg;gliy mikf;fpd;wJ. 900 N epiw

B ,y; ,Ue;J njhq;Ffpd;wJ. AD

epiyf;Fj;jha;  mikAk;tz;zk; P,

(P, Q) vd;Dk; tpirfs; KiwNa A, D

vd;gtw;wpy; gpuNahfpj;J rl;lg;glyhdJ

rkepiyapy ; e pWj ;jg ;gl ;Ls ;sJ.

(P fpilahfTk; Q epiyf;Fj;jhfTk;)

P, Q ,d; gUkd;fs; ahJ? jifg;G

tupg;glk; %yk; Nfhy;fspy; cs;s

jifg;Gf;fisf; fhz;f.

10.

xg;gkhf %l;lg;gl;l Ie;J ,Nyrhd

Nfhy;fshy; Md rl;lg;gly; cUtpy;

fhl;bathW A ,y; RahjPdkhf gpizf;fg;

gl;Lk; C ,y; 100 N epiw njhq;ftplg;gl;Lk;

cs;sJ. B ,y; xU CB topNaahd

fpiltpir P ,dhy; AB epiyf;Fj;jhfTk;

BC fpilahfTk; ,Uf;FkhW rkepiyapy;

cs;sJ.

,q;F 0 0D BC= DCB = 30 ,  A D B = 90
    MFk;.

P ,d; gUkidf; fhz;f. %l;L A ,y;

cs;s kWjhf;fj;jpd; fpil> epiyf;Fj;Jf;

$Wfisf; fhz;f. Nghtpd; FwpaPl;ilg;

gad;gLj;jp jifg;G tupg;glj;ij tiutjd;

%yk; Nfhy;fspy; cs;s jifg;Gf;fisf;

fhz;f.

11. vl;L ,Nyrhd Nfhy;fshy; Md

rl;lg;gly; A, B ,y; cs;s ,U

jhq;fpfspy; Xa;tpy; cs;sJ.

AD = AE = BC = BE jhq;fpfspy; cs;s

kWjhf;fq;fisf; fz;L Nfhy; DC

,y; cs;s kWjhf;fj;ij x vdf;

nfhz;L jifg;G  tupg;glk; tiue;J

Nfhy;  AB  ,y;  cs;s   jifg;G

y = 100 - ( - 1)x vdf; fhl;Lf. x, y ,d;

ngWkhdq;fis Vd; xNu Ntisapw;

fhz ,ayhJ vdf; fhl;Lf.

Nfhy ;fs ;  AB, DC ,Ys ;s

jifg;Gf;fs; rkd; vdpy; Nfhy;fspd;

cs;s jifg;Gf;fisf; fhz;f.
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12. xg;gkhf %l;lg;gl;l VO ,Nyrhd

Nfhy;fshy; Md rl;lg;gly;

cUtpy; fhl;bathW 2W, W

epiwfs; D, C ,y; njhq;f

tplg;gl;Lk; xNu fpil kl;lj;jpy;

cs ;s E ,Yk ; B ,Yk ;

e piyf ;Fj ;j hd t pirfs ;

jhf;Ftjd; %yk; rkepiyapy;

cs;sJ. jifg;G tupg ;glk;

tiutjd;%yk; Nfhy;fspy;

cs;s jifg;Gf;fis fhz;f.

mj;jifg;Gf;fis ,Oitah

my ;yJ cijg ; g h vd

NtWgLj;Jf.

13. xg;gkhf %l;lg;gl;l VO ,Nyrhd

Nfhy;fs; Md rl;lg;gly; cUtpy;

fhl;bathW E, D ,y; KiwNa 3W, 4W

epiwfs; RikNaw;wg;gl;L ABC fpilahf

,Uf;FkhW A ,Yk; C ,Yk; RahjPdkhf

jhq;fg;gl;Ls;sJ. A, C ,y; cs;s

kWjhf ;fq ;fis fhz;f. Nghtpd ;

FwpaPl;ilg; gad;gLj;jp jifg;G tupg;glk;

tiue;J Nfhy;fspy; cs;s jifg;Gf;fis

fhz;f.

14.

xg;gkhd %l;lg;gl;l ehd;F ,Nyrhd Nfhy;fshy;

Md rha;rJu tbthd ABCD vd;Dk; rl;lg;gly;

A ,y; ,Ue;J njhq;ftplg;gl;Ls;sJ. ,q;F OB,

OD rkePsKs;s ePsh ,ioAk; OA ,Nyrhd A

,y; RahjPdkhf %l;lg;gl;lJkhd NfhYk; MFk;.

C ,y; W epiw njhq;ftplg;gl;Lk; %iytpl;lk;

AC e piyf ;Fj ;jhfTk ; cs ;sJ. ,q ;F

0
A B C=B O D = 60
 

  MFk;. jifg;G tupg;glk;

tiutjd; %yk; Nfhy;fspy; cs;s jifg;Gf;

fisAk; ,ioapy; cs;s ,OitfisAk; fhz;f.
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15. xg;gkhf %l;lg;gl;l xd;gJ

,Nyrhd Nfhy ;fisf ;

nfhz;l rl;lg;gly; xd;iw

cU fhl;LfpwJ. DA epiyf;

Fj;jhf Ts;sJ. rl;lg;gly; A

,y; 3W, B ,y; 3W, F ,y; W

Mfpa Rikfisf; fhTfpwJ.

C Ak; E Ak; xg;gkhd jhq;fpfs;

kPJ Xa;tpypUf;fpd;wJ.

jifg;G tupg;glk; tiutjd; %yk; Nfhy;fspy; cs;s jifg;Gf;fisf; fhz;f.

jifg;Gf;fs; ,Oitah my;yJ cijg;gh vd ,dq;fhz;f.

16.

,t;TU ,Nyrhd Nfhy ;fshyhd

rl;lg;gly; xd;iw tiff;Fwpf;fpwJ.

cUtpy; fhl;lg;gl;lthW B, F, D Mfpa

%l;Lfspy; KiwNa 20 kg, 40kg, 60 kg

Rikfs; Vw;wg;gl;Ls;sd. AC, CE Mfpad

fpilahdit. ,it xt;nthd;Wk; 10 m

ePsKs;sit. CF = 8 m mNjhL ePsq;fs;

AB = BC = CD = DE, BF = FD MFk;. A, E

Mfpatw;wpy; cs;s kWjhf;fq;fs;

e piyf;Fj;jhditnadf; nfhz;L

mtw;iwf; fhz;f.

%l;L A ,y; ,Ue;J Muk;gpj;Jj; jifg;G tupg;glk; xd;iw tiue;J Nfhy;fspy;

cs;s jifg;Gf;fisf; fz;L ,OitfisAk; cijg;Gf;fisAk; NtWgLj;jpf;

fhl;Lf.

17. cUtpy ; fhl ;bathW xd;gJ

,Nyrhd Nfhy ;fshy ; Md

rl ; lg ; gly ;  B, C xNu f pil

kl;lj;jpYs;s ,U jhq;fpfspd; kPJ

Xa;tpy; cs;sJ. A, F, D, E Mfpa

%l;Lfspy; KiwNa 400 W, 100 W, 200

W, 100 W epiwfs; njhq;ftplg;

gl ;Ls ;sJ. B, C ,y ; cs;s

kWjhf;fq;fisf; fhz;f. Nghtpd;

FwpaPl;ilg; gad;gLj;jp Nfhy;fspy;

cs;s jifg;Gf;fisf; fz;L

cijg;Gf;fisAk; ,OitfisAk;

NtWgLj;Jf.
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18. cUtpy; fhl;bathW VO rk

ePsKs;s ,Nyrhd Nfhy;fshy;

Md rl;lg;gly; A, C xNu fpil

kl;lj;jpy; cs;s ,U jhq;fpfspy;

Xa;tpy; cs;sJ. %l;L B ,y; W

epwi njhq;ftplg;gl;Ls;sJ. A, C ,y;

cs;s kWjhf;fq;fspd; gUkd;

fisf; fhz;f. jifg;G tupg;glk;

tiutjd; %yk; Nfhy;fspy; cs;s

jifg;Gf;fisf; fz;L ,Oit

fisAk ;  cijg ; Gf ; fisAk ;

NtWgLj;Jf.

19.

cUtpy; fhl;lg;gl;Ls;sthW Ie;J

,Nyrhd Nfhy;fshy; Md rl;lg;

gly; A ,y; jhq;fg;gl;Lk; B ,y;

xU epiyf;Fj;J tpir Q nfhLf;

fg;gl;Lk; D ,y; W epiw njhq;f

tplg;gl;L rkepiyapy; cs;sJ. AB

fpilahfTk; AC epiyf;Fj;jhfTk;

2ˆ ˆBCD = BAD=
3


>  ˆABC=

3


 MFkhW

cs;sJ.

i.   P, Q ,d; ngWkhdq;fis W ,y; fhz;f.

ii. jifg;G tupg;glk; tiutjd;%yk; Nfhy;fspy; cs;s jifg;Gf;

fisf; fz;L mJ ,Oitfsh my;yJ cijg;gh vd NtW

gLj;Jf.
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20.

VO ,Nyrhd Nfhy;fshy; Md rl;lg;gly; cUtpy; fhl;bathW E ,y;

gpizf;fg;gl;Lk; C, D ,y; KiwNa 100 kg, 10 kg epiwfs; njhq;fpf;nfhz;bUf;f

ABC fpilahf ,Uf;FkhW AD ,w;F nrq;Fj;jhd tpir P ,d; %yk;

rkepiyapy; cs;sJ.

i. E ,y; cs;s kWjhf;fj;jpd; fpil> epiyf;Fj;Jf; $Wfisf; fhz;f.

ii. P ,d; ngWkhdk; ahJ?

iii. jifg;G tupg;glk; tiutjd;%yk; Nfhy;fspy; cs;s jifg;Gf;fisf;

fhz;f.
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7.0  cuha;T

7.1 mwpKfk;

,U cly;fs; xd;Wld; xd;W njhLifapYs;sNghJ njhLifg; Gs;spapy; xU

cly; kw;iwa clypy; tOf;Fjiyj; jil nra;Ak; tpir cuha;T tpir vd

miof;fg;gLk;. ,U cly;fspYk; ,t;Tuha;T tpir xd;Wf;nfhd;W rkdhfTk;

vjpuhfTk; ,Uf;Fk;.

fulhd jsj;jpy; itf;fg;gl;Ls;s clypy; xU fpiltpir P gpuNahfpf;fg;gLk;

NghJ mt;Tly; ,aq;fhikf;fhd fhuzk; P apw;F rkdhfTk; vjpuhfTk; jsj;jpdhy;

clypw;F toq;fg;gLk; xU tpirahFk;. ,t;tpir cuha;T tpir vdg;gLk;.

,t;tpir F vdpd;> F = P MFk;.

P MdJ gbg;gbahf mjpfupf;fg;gLk;NghJ> xU epiyapy; cly; ,aq;fMuk;gpf;Fk;.

,J cuha;T tpirahdJ xY vy;iyiatpl mjpfupf;fKbahJ vd;gjidf;

fhl;Lfpd;wJ. nghUs; ,aq;f Muk;gpf;Fk; epiyapYs;s cuha;T tpir vy;iy

cuha;T tpir vd miof;fg;gLk;.

vy;iyr; rkepiyapy; cuha;Tf;Fzfk; = 
vy;iycuha;Ttpir
nrt;td;kWjhf;fk;

vy;iyr; rkepiy = L
F

R

,q;F L
F  vd;gJ vy;iy cuha;T tpirahFk;.

rkepiyf;F L
F

R


Vnddpy; LF F

7.2 cuha;T tpjpfs;

1. ,U cly;fs; xd;Wld; xd;W njhLifapYs;sNghJ njhLGs;spapy; xU

clyhy; kw;iwa clypy; jhf;Fk; cuha;T tpirapd; jpirahdJ mt;Tly;

,aq;Ftjw;F vj;jdpf;Fk; jpirf;F vjpuhf ,Uf;Fk;.

2. ,uz;L cly;fSk; rkepiyapy; cs;sNghJ cuha;T tpirapd; gUkdhdJ

nghUs; ,aq;Ftjid kl;Lkl;lhfj; jLg;gjw;F NghJkhdjhFk;.
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3. vy;iy cuha;T tpirapw;Fk; nrt;td; kWjhf;fj;jpw;Fk; ,ilNaahd tpfpjk;

cuha;Tf;Fzfk; vd miof;fg;gLk;. ,J mt;Tly; Mf;fg;gl;l gjhu;j;jj;jpy;

jq;fpAs;sJ. vy;iy cuha;T vd;gJ Fwpg;gpl;lsT gpuNahfpf;fg;gLk; cuha;T

MFk;.

4. nrt;td; kWjhf;fk khw;wg;gl;lhnyhopa vy;iy cuha;T tpirahdJ

Nkw;gug;gpd; tbtj;jpNyh my;yJ gug;gpNyh jq;fpapUf;fhJ.

5. nghUs; ,aq;f Muk;gpf;Fk; NghJ cuha;T tpirapd; jpirahdJ nghUs;

,aq;Fk; jpirf;F vjpu;j;jpirapy; ,Uf;Fk;. ,af;fk; Muk;gpj;jgpd; cs;s

vy;iy cuha;T tpirahdJ nghUs; ,aq;f Muk;gpf;FKd; cs;s vy;iy

cuha;TtpirapYk; rw;W Fiwthf ,Uf;Fk;.

6. vy;iy cuha;T tpirahdJ clypd; Ntfj;jpy; jq;fpapUg;gjpy;iy.

cuha;Tf;Nfhzk;

,U cly;fs; njhLifapYs;sNghJ njhLGs;spapYs;s tpisAs; kWjhf;fk;

vd;gJ nrt;td; kWjhf;fj;jpdJk; cuha;T tpirapdJk; tpisAs; tpirahFk;.

vy;iyr; rkepiyapy; nkhj;j kWjhf;fkhdJ nrt;td; kWjhf;fj;Jld; mikf;Fk;

Nfhzk;  vd;gJ cuha;Tf; NfhzkhFk;.

L

L

F
tanλ

R

F
  =  μ

R

tanλ  =  μ  

  =  

cuha;Tf; $k;G

fulhd jsk; xd;Wld; njhLifapYs;s cliyf;

fUJf. njhLifg;Gs;spapYs;s nghJr; nrt;td;

mr;rhfTk; miuAr;rpf;Nfhzk; ck; nfhz;l

nrt;tl ;l $k;ghdJ cuha;Tf ;$k;G vd

miof;fg;gLk;. cly; vj;jpirapy; ,aq;f

vj;jdpg;gpDk; nkhj;j tpisAs; kWjhf;fkhdJ

$k;gpd; Nkw;gug;gpy; my;yJ Nkw;gug;gpDs;

,Uf;Fk;.
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 Gwtpirapd; jhf;fj;jpd; fPo; fulhd  fpilNkw;gug;gpYs;s xU nghUspd;

rkepiy

F
= tan θ

R

F

R

tan θ

tan θ tan λ

θ λ













 fulhd rha;jsj;jpy; xU nghUspd; rkepiy

jsj;jpw;F rkhe;jukhf Jzpf;f.

  F  -   sin   = 0   ;  F  =   sinW W 

jsj;jpw;F nrq;Fj;jhf Jzpf;f.

  R  -   cos   = 0  ;  R  =   cos  W W 

rkepiyf;F Jzpf;f.

F
    μ

R

W sin α
    tan λ

W cos α

tan α    tan λ

α    λ









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

cjhuzk; 1

9 N epiw nfhz;l xU clyhdJ xU fulhd fpilj;jiuapy; itf;fg;gl;L

fpilAld; 30° mikf;Fk; xU ,ioapdhy; ,Of;fg;gLfpd;wJ. cly; ,aq;f

Muk;gpf;Fk;NghJ ,ioapYs;s ,Oit 6 N vdpd; clypw;Fk; jsj;jpw;Fkpilg;gl;l

cuha;Tf; Fzfj;ijf; fzpf;f.

tpirfisf; fpilahfg; gpupf;f.

  6 cos30 - F  =  0   ;   F  =  3 3  

tpirfis epiyf;Fj;jhfg; gpupf;f.



51

  R + 6 sin 30  - 9  =  0

                        R =  6

 

vy;iyr; rkepiyf;F>

     

F
 μ  = 

R

3 3 3
= = 

6 2

cjhuzk; 2

fpilAld; 45° Nfhzk; mikf;Fk; fulhd jsk; xd;wpy; xU cly;

itf;fg;gl;Ls;sJ. jsj;jpw;Fk; clypw;Fk; ,ilg;gl;l cuha;Tf;Fzfk; 
1

3
 cly;

jsj;jpy; fPo;Nehf;fp tOf;Fjiy jLg;gjw;Fj; Njitahd fpiltpir 6 N MFk;.

(a) clypd; epiwiaf; fhz;f.

(b) tpirahdJ gbg;gbahf mjpfupf;Fk;NghJ Jzpf;if Nky;Nehf;fp ,aq;f

Muk;gpf;fg;gLfpd;wJ. nghUs; Nky;Nehf;fp ,aq;f Muk;gpf;Fk;NghJ tpirapd;

ngWkhdj;ijf; fhz;f.

(a)
1

μ=
3

rkepiyf;F jsk;topNa Nky;Nehf;fp Jzpf;if

  
 - 6

  F + 6 cos 45  -  sin 45   = 0   ;  F = 
2

W
W 

jsj;jpw;Fr; nrq;Fj;jhf Jzpf;if>

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

2

W
W 

vy;iyr; rkepiyf;F

 - 6

F 12  =  μ ;      =  
 + 6R 3

2

W

W

 - 6 1
 = ;      =  12 N

 + 6 3

W
W

W
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(b) jsj;Jf;F rkhe;jukhf tpirfisf; $whf;Ff.

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

2
 

tpirfisj; jsj;Jf;F nrq;Fj;jhf Ftpf;f.

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

2
 

vy;iyr; rkepiyapy;>

F
 = μ

R

P - 12

12  = 
P + 12 3

2

P - 12 1
=  ; P = 24 N

P +12 3

xU fulhd fpilj;jiuapy;  itf;fg;gl;Ls;s  xU  Jzpf;ifia

,aq;fr; nra;aj; Njitahd kpff;Fiwe;j tpir

Jzpf;ifapd; epiw W vdTk;>

cuha;Tf; Nfhzk;  vdTk; nfhs;f.

Jzpf;ifapy; jhf;Fk; tpirfs;

(a) epiw W

(b) nrt;td; kWjhf;fk R

(c) cuha;T tpir F

(d) fpilAld;  Nfhzk; mikf;Fk; Njitahd tpir P

 Jzpf;ifapd; rkepiyf;F fpilahfj; Jzpf;f.

       P cos θ - F = 0 ; F = P cos θ

 Jzpf;ifapd; rkepiyf;F epiyf;Fj;jhfj; Jzpf;f.

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

R
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          vy;iyr; rkepiyf;F

F
 = μ = tan λ

R

P cos θ sin λ
  = 

 - P sin θ cos λ

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

                        P cos (θ-λ) =  sin λ

 sin λ
                                     P  =

cos (θ-λ)

W

W

W

W

P  ,opthf ,Ug;gjw;F cos(- ) = 1  my;yJ = 

mjhtJθ = λ , P =  sin λW,opT

 cuha;Tf;Nfhzj;jpYk; Fiwe;j rha;Ts;s fulhd jsj;jpy; nghUs;

itf;fg;gLk;NghJ mjid fPo; Nehf;fp ,aq;fr; nra;aty;y kpff;Fiwe;j

tpir

jsj;jpd; fpilAldhd rha;T  vd;f.

 Mf ,Ug;gjdhy;>

Jzpf;if rkepiyapy; ,Uf;Fk;.

gpuNahfpf;fg;gLk; tpir P jsj;Jld;

 Nfhzk; mikf;fpd;wJ vd;f.

Jzpf;ifapd; rkepiyf;F

jsj;jpw;Fr; rkhe;jukhd jpirapy; tpirfisj; Jzpf;f.

 P cos θ +  sin α - F = 0W

F  = Pcos + Wsin

jsj;jpw;Fr; nrq;Fj;jhf tpirfisj; Jzpf;f.

R - cos α + P sin θ = 0  W

        R  =  Wcos - Psin
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vy;iyr; rkepiyf;F

F
 = μ = tan λ

R

P cos θ -  sin α sin λ
=

W cos α - P sin θ cos λ

W

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

 P cos (θ-λ) = sin (α+λ)W

sin (α λ)
 P =

cos (θ-λ)

W 

P ,opthf ,Ug;gjw;F cos (θ -λ) = 1 ;

mjhtJ   ck; P = sin ( λ)W  ,opT Mf ,Uf;Fk;.

 jsj;jpd; rha;T cuha;Tf; Nfhzj;jpYk; mjpfkhf ,Uf;Fk;NghJ

Jzpf;ifia Nky;Nehf;fp ,af;fty;y mjpFiwe;j tpir

 MapUg;gjdhy; Jzpf;if fPo;Nehf;fp tOf;Fk;.

Jzpf;ifapd; rkepiyf;F jsj;jpw;Fr; rkhe;ju jpirapy; tpirfisj; Jzpf;f.

    P cos θ - F -  sin α = 0W

         F  =  Pcos - Wsin

jsj;jpw;Fr; nrq;Fj;jhf tpirfisj; Jzpf;f.

   R + P sin θ -  cos α = 0W

R =  Wcos - Psin

vy;iyr; rkepiyf;F

F
 = μ = tan λ

R

P cos θ -  sin α sin λ
=

 cos α - P sin θ cos λ

W

W

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

P cos (θ - λ) =  sin (α + λ)W

 sin (α + λ)
P = 

cos (θ - λ)

W

P ,opthd ,Ug;gjw;F cos (θ -λ) = 1 ;

mjhtJ   ck; P = sin ( λ)W  ,opT MFk;.
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• jsj;jpd; rha;T cuha;Tf; Nfhzj;jpYk; ngupjhf ,Uf;Fk;NghJ nghUis

fPo;Nehf;fp tOf;ftplhJ jhq;Fk; kpff;Fiwe;j tpir

fpilAld; jsj;jpd; rha;T  vd;f.

j s j ;j pd ; r ha ;T   vd;f.   vd;gjhy;> Jzpf;if rkepiyapypUf;Fk;.

gpuNahfpf;Fk; tpir P vdTk;> ,J jsj;Jld;   Nfhzj;ij mikf;fpd;wJ vdTk;

nfhz;lhy;>

Jzpf;ifapd; rkepiyf;F

tpirfis jsj;jpd; topNa Jzpf;f>

       P cos θ +  sin α - F = 0W

      jsj;jpw;Fr; nrq;Fj;jhf tpirfisj; Jzpf;f.

         R - cos α + P sin θ = 0  W

vy;iyr; rkepiyf;F>

F
 = μ = tan λ

R

P cos θ +  sin α sin λ
=

W cos α - P sin θ cos λ

W

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

P cos (θ-λ) = sin (λ- α)W

sin (λ -α)
P =

cos (θ -λ)

W

P ,opthd ,Ug;gjw;F cos( +) = 1

=,d; NghJ P ,d; ,opTg; ngWkjp

                   P 
,opT

 =  Wsin( - MFk;.

 jsj;jpd; rha;T cuha;Tf; Nfhzj;jpYk; ngupjhf ,Uf;Fk;NghJ nghUis

fPo;Nehf;fp tOf;ftplhJ jhq;Fk; kpff;Fiwe;j tpir

fpilAld; jsj;jpd; rha;T vd;f.

 Mjyhy; Jzpf;if jsj;jpd; topNa

fPo;Nehf;fp tOf;Fk;. vdNt cuha;T tpir

Nky;Nehf;fp ,Uf;Fk;. nghUisj; jLg;gjw;F

Nky;Nehf;fp ,Uf;Fk;. nghUisj; jLg;gjw;F

Nky;Nehf;fpa tpir gad;gLj;jy; Ntz;Lk;.
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Jzpf;ifapd; rkepiyf;F>

tpirfis jsj;jpd; topNa Jzpf;f>

F + P cos θ -  sin α = 0W

       jsj;jpw;Fr; nrq;Fj;jhf tpirfisj; Jzpf;f.

          R + P sin θ -  cos α = 0W

vy;iyr; rkepiyf;F>

F
= m = tan

R


 sin - P cos sin
=

P cos -  sin cos

W

W

  

  

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

P cos ( + ) =  sin ( - )W   

 sin ( - )
 P =

cos ( + )

W  

 

 P ,opthf ,Uf;f cos ( + ) = 1   Mjy; Ntz;Lk;.

  = -    MtJld; ,y; ,opTg;ngWkhdk; P =  sin ( - )W    MFk;

  = -    vd;gJd; %yk; P MdJ LM topNa jhf;FtjhfTk;>

 apy; ,opTg; ngWkhdk; sin ( - )W    vdTk; fUjg;gLk;.

fulhd jsq;fspy; nghUl;fspd; rkepiy

cjhuzk; 3

2a ePsKk; W epiwAk; nfhz;l xU rPuhd

NfhyhdJ xU Kid mOj;jkhd RtUf;

nfjpNuAk; kWKid fulhd fpilj;jsj;jpYk;

,Uf ;fj ;jf ;fthW Xa ;f pd ;wJ. jsj ;j pd ;

cuha;Tf;Fzfk;  MFk;. NfhyhdJ tOf;Fk;

epiyapy; ,Ug;gpd; fpilAld; Nfhypd; rha;T

tan-1( 1
2 cot) vdf;fhl;b> RtupYs;s kWjhf;fj;ij

Ak; fhz;f. ,q;F  vd;gJ cuha;Tf ;

NfhzkhFk;.
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Kiw 1

Nfhypd; rkepiyf;F>

tpirfis fpilahfj; Jzpf;f

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

epiyf;Fj; jpirapy; tpiria Jzpf;f

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

B gw;wp jpUg;gk; vLg;gpd;>  B = 0,

S.2 in θ - cos θ = 0

S = cot θ   --------- 
2

, , F = S = cot θ
2

a s Wa

W

W





  vy;iyr; rkepiyf;F>  
F

 = μ
R

                    
 cot θ 1

×  = tan λ
2

W

W

                      cot θ 2 tan λ

                     
1

tan θ cot λ
2



                    
1 1

 θ tan cot
2

  
  

 

                    S = .2 tan λ
2

W

                      = tan λW
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Kiw 2

A apYs;s kWjhf;fk; S ck; epiw W ck; O ,y; re;jpf;fpd;wd. AB ,d;

rkepiyf;F I, R vd;gtw;wpd; tpisAs; R ck; O ,D}L nry;yy; Ntz;Lk;.

Nfhy; vy;iyr; rkepiyapy; cs;sjhy; R, R vd;gtw;wpw;fpilNaAs;s Nfhzk; 

MFk;. ( cuha;Tf;Nfhzk;)

AOB ,w;F cot tpjpiag; gad;gLj;jpdhy;

   

-1

 cot 90 -    cot  -   cot 90

                ( ) tan    cot

                        2 tan   cot

1
                         tan  cot

2

1
  tan cot

2

BG GA BG GA

a a a

 

 

 

 

 

   

 





 
  

 

   

 

2 2

2 2

2 2

S  F cot      ( )
2

  tan

  

  tan

 1 tan

  sec

W

W

F R

W W

W

W











    



 

 

 



Rtupy; kWjhf; fk; 

jiuapy; kWjhf; fk;
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cjhuzk; 4

xU rPuhd NfhyhdJ jd; xU Kid fulhd epyj;jpYk; kWKid fulhd

epiyf;Fj;Jr; RtUf;nfjpNu ,Uf;FkhWk; jq;fpAs;sJ. Nfhy; cs;s jsk; RtUf;F

nrq;Fj;jhdJ MFk;. Rtu;> jiu vd;gtw;wpd; cuha;Tf; Fzfq;fs; KiwNa 
1
,


2
 MFk;. NfhyhdJ jd; ,U KidfspYk; tOf;Fk; jWthapy; ,Ug;gpd;

Nfhy;fpilAld; mikf;Fk; Nfhzk; 
1 1 2

2

1
tan

2

 


  
 
 

 vdf; fhl;Lf.

(i) F
1
, R

1
 vd;gtw;wpd; tpisAs; S

1
 MFk;.

(ii) F
2
, R

2
 vd;gtw;wpd; tpisAs; S

2
 MFk;.

(iii) Nfhypd; epiw W

Nfhypd; rkepiyf;F %d;W tpirfs; S
1
, S

2
, W vd;gd xU Gs;sp O ,D}L

nry;fpd;wd.


1
 = tan

1
, 

2
 = tan

2

R
1, 

S
1
 vd;gtw;wpw;fpilg;gl;l Nfhzk; 

1

R
2
, S

2
 vd;gtw;wpw;fpilg;gl;l Nfhzk; 

2

S
1

R
2

S
2

F
2

R
1

W

F
1
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AOB ,w;F cot tpjpiag; gad;gLj;jpdhy;

cjhuzk; 5

ePsk; 2a IAk; epiw W IAk; nfhz;l rPuhd Nfhy; AB MdJ mjd; Kid A

xU fulhd epiyf;Fj;Jr; rtUld; njhLifapYs;sthWk; kWKid B apw;F

,izf;fg;gl;l Nfhypd; ePsj;jpw;F rkdhd ePsh ,ionahd;wpdhy; jhq;fg;gl;Lk;

rkepiyapy; cs;sJ.  ,ioapd; kWKid A apw;F epiyf;Fj;jhf NkNy

RtupYs;s Gs;sp C apw;F njhLf;fg;gl;Ls;sJ. Nfhy; Nky; Kfepiyf;Fj;Jld; 

Nfhzk; rha;e;J RtUf;Fr; nrq;Fj;jhd epiyf;Fj;Jf; jsj;jpy; rkepiyapYs;sJ.

,ioapYs;s ,Oitiaf; fz;L rkepiyf;F   1cot
3

 
  vdf; fhl;Lf. ,q;F 

vd;gJ cuha;Tf; Fzfk;.

B ,Ys;s ,Oit Nfhypd; epiw W vd;gd Gs;sp O ,y; re;jpf;fpd;wd. vdNt

rkepiyf;F A apYs;s tpirfs; F, R vd;gtw;wpd; tpisAs; R ck; O ,D}L

nry;Yk;.

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

ˆABC = 180 - 2





AB ,d; rkepiyf;F>

        = 0

T. AB sin (180  - 2θ) - .AG sin θ = 0

T.2 sin 2θ  = . sin θ

               T = 
4 cos θ

sec θ
                  = 

4

W

a W a

W

W



  2 1

1

2

1 2

2

1 2

2

1 2

2

-1 1 2

2

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

1
(1+1) tan α =  -  tan λ

tan λ

1 - tan λ tan λ
2 tan α = 

tan λ

1 - tan λ tan λ
tan α = 

2 tan λ

1 - μ μ
tan α = 

2μ

1 - μ μ
α = tan

2μ

 

 
 
 

 
 
 

A
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 AB ,d; rkepiyf;F>

tpirfisf; fpilahfj; Jzpf;f.

R - T cos (90  - θ) = 0

 tan θ
R = T sin θ = 

4

W

 

tpirfis epiyf;Fj;jhfj; Jzpf;f.

  T cos θ + F -  = 0

F =  - T cos θ

3
=  -  = 

4 4

W

W

W W
W



     rkepiyf;F>

-1

F
  μ

R

3 4
×      μ

4 tan θ

3 cot θ    μ

μ
cot θ  

3

μ
θ   cot

3

W

W









 
  

 

cjhuzk; 6

xU Vzpnahd;wpd; mb fulhd fpilj;jsj;jpYs;s xU Gs;spapy; jq;fpapUf;fj;jf;f

thWk; r MiuAs;sJk; mNj fulhd fpilj;jsj;jpy; epiyg;gLj;jg;gl;Ls;sJkhd

mr;R fpilahf cs;s xU Fohapy; rha;e;Jk; Vzp rkepiyapy; cs;sJ. Vzpapd;

kWKid Fohapw;F mg;ghy; ePz;L fhzg;gLfpd;wJ. Vzpapd; GtpaPu;g;G ikak;

Vzpapd; mbapypUe;J b J}uj;jpy; cs;sJ. Vzpapd; ,U njhLifg;Gs;spfspYKs;s

cuha;Tf;  Nfhzk;   MfTk;  fpilAld;  Vzp  Mf;Fk;  Nfhzk; 2 MFk;.

(b < 2rcot) Vzpapd; mbapypUe;J x J}uj;jpYs;s Gs;spapypUe;J Vzpapd; epiwf;Fr;

rkdhd epiw njhq;ftplg;gl;Ls;sJ. Vzpapd; ,uz;L njhLifg; Gs;spfSk;

vy;iyr; rkepiyapYs;sthW VzpahdJ Fohapd; mr;Rf;Fr; nrq;Fj;jhd

epiyf;Fj;J jsj;jpy; cs;sJ.
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jPu;T

tpirfs; F
1
, R

1
 vd;gtw;wpd; tpisAs; S

1
 apYs;s tpirfs; F

1
, R

2
 vd;gtw;wpd;

tpisAs; S
2 
(A apYs;sJ)

nkhj;jepiw 2W (G ,y;) vd;gd Gs;sp O ,D}L nry;fpd;wd.

(i) R
1
, S

1
 ,w;fpilg;gl;l Nfhzk; 

(ii) R
2
, S

2
 ,w;fpilg;gl;l Nfhzk; 

AM = b, AC = cotr 

AL = x AM = b ,

MfNt  AG = AL + LG   = 
2 2

b x b x
x

 
 

,g;NghJ  AG = 
2

b x
 ,  GC = cot

2

b x
r 

 
  
 

Kf;Nfhzk; ACO ,w;F Cot tpjpia cgNahfpf;f.

   

   

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

AC tan 2 GC tan ( 2 ) AG tan

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

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

sin 2 sin ( 2
cot

cos 2

b x b x
r r

b x
r

r

   

   

     

      

  




       

  

      
       

    

 
     

 




   

) sin sin ( 2 )

cos ( 2 ) 2 cos cos ( 2 )

sin 2 ( 2 ) sin ( 2 )cos

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

cos sin ( ) sin ( 2 )

sin cos 2 2 cos

cos . sin

s

b x

b x
r

b x
r

r

  

    

     

      

  

  

 

     
          

       
    

     

   
   

 

2

2 sin cos

in . cos 2 2 cos

sin cos ( ) sin .cos 2

b x

r b x
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cjhuzk; 7

xU fulhd fpilj;jiuapYs;s w epiwAs;s

Jzpf;if A ,w; xU ,Nyrhd ePsh

,ioapd ; xU Edp ,izf;fg ;gl ;L

, i o a hd J  W epiwAk; a MiuAk; nfhz;l

nrt;tl;l cUisapd; gpwg;ghf;fpiaj;

njhl;lthW Rw;wg;gl;Ls;sJ.

cUisahdJ Gs;sp B ,y; epyj;ij njhLfpd;wJ. ,ioapD}lhd epiyf;Fj;Jj;

jskhdJ cUisapd; mr;Rf;Ff; nrq;Fj;jhfTk; cUisapd; GtpaPu;g;G

ikaj;jpD}Nl nrd;W jsj;ij glj;jpw; fhl;bathW AB topNa ,ilntl;Lfpd;wJ.

,ioahdJ ,Wf;fkhAk; AB Ald; a Nfhzj;ijAk; Mf;Ffpd;wJ. cUidahdJ

B gw;wp efu;tjidj; jLg;gjw;F NghJkhd fulhdjhf fpilj;jiuAs;sJ. Jzpf;if

vy;iyr; rkepiyia milAkhW G jpUg;gKila ,iznahd;W cUisf;Fg;

gpuNahfpf;fg;gLfpd;wJ. Jzpf;iff;Fk; jsj;jpw;FkpilNaahd cuha;Tf; Fzfk;

 vdpd; ,ioapYs;s ,Oit T = 
w

cos sin


    vdf; fhl;Lf. NkYk; B gw;wp

jpUg;gk; vLg;gjd; %yk; G ,d; ngWkjpiaf; fzpf;Ff.

jPu;T

njhFjpapd; rkepiyf;F

  fpiljpirapy; tpirfisj; Jzpf;f.

2 1

2 1

 F  - F  = 0

      F = F



  epiyf;Fj;Jj; jpirapy; tpiria Jzpf;f.

1 2

1 2

   R + R -  -  = 0

      R + R  = +

W w

W w



Jzpf;ifapd; rkepiyf;F

   fpiljpirapy; tpirfisj; Jzpf;f.

1 1T cos - F 0 ; F T cos    

epiyf;Fj; jpirapy; tpiria Jzpf;f

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

B



vy;iyr; rkepiyapy;

        

1

1

F
= μ

R

T cos α
 = μ ; T (cos α+μ sin α) = μ

 - T sin α

μ
T = 

cos α +μ sin α

w
w

w

cUisapd; rkepiyf;F gw;wp jpUg;gk; vLj;jy;

   

 T(  + cos α) - G = 0

              G = T. (1+ cos α)

(1+ cos )
                  = 

cos sin

a a

a

wa 

  

cjhuzk; 8

epiyg;gLj;jg;gl;l a MiuAila Nfhs tbtkhd xU fpz;zj;jpDs;Ns a

ePsKk; W epiwAk; nfhz;l xU rPuhd Nfhy; Xa;tpy; cs;sJ. Nfhypw;Fk;

fpz;zj;jpw;FkpilNaahd cuha;Tf; Fzfk;  MAk;  3   Nfhy; fpilAld;

 Nfhzj;ij mikj;J vy;iyr; rkepiyapYk;,Ug;gpd;@ Nfhypd; fPo;KidapYs;s

kWjhf;fk; 
cos

3

W 


vdf; fhl;Lf. NkYk; Nky; KidapYs;s kWjhf;fj;ijAk;

fhz;f. ,jpypUe;J 
2

4
tan

3








 vdTk; epWTf.

NfhyhdJ vy;iyr; rkepiyapy; ,Ug;gjdhy;

1 2F  =  μR  ,    F  =  μS

AB ,d; rkepiyf;F B gw;wp jpUg;Gjpwd; vLf;f.

   

 

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

3 1 1
- R  + μR.  + . cos θ = 0

2 2 2

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

3 - μ

a
a a w

w

w
w
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A gw;wp jpUg;Gjpwd; vLf;f.

      

 

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

2

3S μS cos θ
+  = 

2 2 2

w cos θ
S =      ---------------(2)

3+μ

a a

w

 

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

      

1 2

2

2

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

1 1 3
μ(R+S) = cos θ - cos θ + sin θ

2 2 2

cos θ cos θ 3
μ +  = w sin θ

23-μ 3+μ

μ cos θ × 2 3 3
 = sin θ

3-μ 2

4μ
tan θ = 

3-μ

a
a a a

w

w w

w

 
 
 

 
  
 

 
 
 

cjhuzk; 9

W epiwAs;s xU rPuhd jpz;k miuf;Nfhsk; mjd; tisgug;G fpilAld; 

rha;Ts;s jsj;ijj; njhLkhW itf;fg;gl;Ls;sJ. mjd; jsNkw;gug;gpd;

tpspk;gpYs;s Gs;spapy; xU rpWJzpf;if W ,izf;fg;gl;L jsKfk; fpilahfg;

Ngzg;gl;L  Nfhsk;  vy;iyr;  rkepiyapYs;sJ.  cuha;Tf;Fzfk;  vdpd;.

 =  
W

W W 2w  = tan vdf;fhl;Lf.

OG   =  3a
8 (GtpaPu;g;G ikak;)

C ,y; F, R vd;gd jhf;Ffpd;wd.

vdNt rkepiyf;F  W, w vd;gtw;wpd;

tpisASk; C ,D}L nry;Yk;.

A



O
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.ON - . BN = 0

.ON =  (  - ON)

( - ) . ON = .

.
ON = 

+ 

W w

W w a

W w w a

w a

W w

rkepiyf;F F, R vd;gtw;wpd; tpisAs; W + w ,w;Fr; rkdhfTk; vjpuhfTk;
,Uj;jy;Ntz;Lk;.

   vy;iyr; rkepiyapy; ˆOCN 

   

2 2

2 2
2

2

2

ON ON
tan λ =   = 

CN - ON

.

+= 

-
( + )

= 
+2

= 
( +2 )

= tan α  (since λ = α)

a

w a

W w

w a
a

W w

w

W Ww

w

W W w


cjhuzk; 10

rkePsKk; KiwNa W, w epiwAk; nfhz;l ,U rPuhd Nfhy;fs; AB, BC vd;gd

B ,y; RahjPdkhf %l;lg;gl;Ls;sd. (W > w) Kidfs; A, C vd;gd xU fulhd

fpilj;jiiuapy; jq;f ˆABC
2
  MFkhW ,f;Nfhy;fs; xU epiyf;Fj;Jj; jsj;jpy;

r k e pi y a py ; c s ;s d .  vd;gJ Nfhy;fSf;Fk; jiuf;FkpilNaAs;s

cuha;Tf;Fzfk; vdpd; rkepiyiag; NgZtjw;F m ,d; ,opTg;ngWkhdk;

W w
W 3w


  vdf; fhl;Lf.  = 

W w
W 3w


  vdpd; Kjypy; A ,y; tOf;fhJ C ,y;

tOf;Fk; vdf;fhl;Lf.
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A



jPu;T

rkepiyf;F tpirfis fpilahfj; Jzpf;f.

    1 2 1 2   F  - F  = 0     ;      F = F   (= F ) vd; f.

epiyf;Fj;Jjhfg; gpupf;f.

 
     R + S -  -  = 0

        R + S =  +   

W w

W w



A gw;wp jpUg;gq;fisf; fUJf.

     

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

+3 3 +
S =       and     R = 

4 4

a w a Wa

W w W w

  

AB ,d; rkepiyf;F kl;Lk;

1

1

1

1 2

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

2F  + W - 2R  = 0

W
F   = R - 

2

3W + w W
=  - 

4 2

 
4

+
F  =  F  = F = 

4

a Wa a

W w

W w

  




rkepiyf;F

             

1 2

1

2

F F
    μ    ,         μ

R S

W+w
F W+w4 =  =      μ

3W+wR 3W+w
4

W+w
F W+w4 =  =      μ

W+3wS W+3w
4
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0
1F

R
2F

S

>

>

>

<

>

>

>

>

R
3

F
3

R
1

R
2R

3

F
2

W

F
1

F
3

W

A

B

O




              

1 2

3 3 -
R - S =  -     > 0

4 4 2

R > S  

1 1
R > S ( > 0 )   <       

R S

F F
                        < 

R S

F F
                         < 

R S

W w W w W w 








rkepiy rhj;jpakhtjw;F 
1 2F F

    μ ,         μ
R S

 

 rhj;jpakhd ,opTg;ngWkhdk; 
2F

   =  
S 3

W w

W w





  
3

W w

W w






  ,  C  ,y; Kjypy; tOf;Fjy; Ntz;Lk;.

cjhuzk; 11

W epiwAk;> 4l ePsKk; cila Xu; rPuhd gyif AB  MdJ>  mjd; xU Kid

A MdJ fpilj;jpirapYk; A   apYkpUe;J 3l J}uj;jpy; (gyif topNa) cs;s

Gs;spahdJ> l MiuAk; W  epiwAKila rPuhd cUisnahd;wpd; Nky; njhLif

apypUf;f> gyif cs;s epiyf;Fj;Jj; jskhdJ cUisapd; mr;rpw;F nrq;Fj;jhf

,Uf;f> gyif rkepiyapYs;sJ. xt;nthU njhLifapYKs;s cuha;T

tpirfisf; fz;L> rkepiy  rhj;jpakhtjw;F 
8

21
   vdf; fhl;Lf. ,q;F 

cUisf;Fk; jsj;jpw;Fkpilapyhd cuha;Tf;Fzfk;.

njhFjpapd; rkepiyf;F>

fpilahfj; Jzpf;f.

1 2 1 2F F 0    ;   F F   

epiyf;Fj;jhfj; Jzpf;f.

1 2R R 2 0W   

1 2R R 2W  ................................. 
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Nfhsj;jpd; rkepiyf;F>

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

vdNt>  1 2 3F  = F  =  F ................................... 

Nfhy; AB apy; rkepiyf;F>

    3R .3 .2 cos 2 0W   

3

2 cos 2 8
R

3 15

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

njhFjpapd; rkepiyf;F>

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

2

4
3R 3 2

5
W W  

2 1

23 7
R  ; From   R

15 15

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

AB apd; rkepiyf;F>

AB topNa rPuhf;f.

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

 

3 1

1 1 3

1 1

7
F F cos 2 sin 2

15

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

15 5 75

4 24 8
F 1 ;   F

5 75 45

W
W

W W

W W

 



 
   

 

   

 
   

 

Vndd; why;

rkepiy rhj;jpakhtjw;F>

31 2

1 2 3

FF F
 ;    ,

R R R
    

8 15 8 15 8 15
 ;  ;  

45 7 45 23 45 8

W W W

W W W
       

 
8 8 1

,    ;    
21 69 3

    

vdNt rkepiy rhj;jpakhtjw;F 
8

21
   Mjy; Ntz;Lk;.

0 8
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1

3

8

21

O



A



A
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>

>

>

>

A

B C

P

S

R

W

<

G

F



300 300

cjhuzk; 12

rkgf;f Kf;Nfhzp ABC tbtpyhd rPuhd mlu; MdJ> BC MdJ fulhd fpilj;

jiunahd;wpy; fplf;f epiyf;Fj;Jj; jsnkhd;wpy; rkepiyapYs;sJ. ,jd; cr;rp

A  apy; gbg;gbahf mjpfupf;Fk; tpirahdJ Kf;Nfhzpapd; jsj;jpy; gpuNahfpf;fg;

gLfpd;wJ. mluhdJ mlupw;Fk; jsj;jpw;Fk; ,ilapyhd cuha;Tf;Fzfk; 3

3

,Yk; rpwpjhf ,Ug;gpd;> ftpoKd; tOf;Fk; vdf; fhl;Lf.

Kiw I

Kf;Nfhzp ABC ,y; jhf;Fk; tpirfshtd

(i) G ,y; epiw W

(ii) A apy; fpiltpir P

(iii) A apy; nrt;td; kWjhf;fk; R,

cuha;T tpir F

Kf;Nfhzp ftpOkhapd; mJ C  gw;wp ftpOk;.

ftpOk; jWthapy; nrt;td; kWjhf;fk; C  apD}L jhf;Fk;.

G apD}lhf epiw W> fpiltpir A  apy; fpiltpir P vd;gd A  apy; re;jpf;Fk;.

MfNt A  apy; R, F  ,d; tpisAs; S MdJ A   CL nry;Yk; (CA topNa)

R, S ,w;fpilapyhd Nfhzk;   vd;f.

(i)    Mapd; ftpoKd; tOf;Fk;.

(ii)    Mapd; tOf;fKd; ftpOk;.

 ,   Mapd; tan tan 

i.e.  tan tan 30  

1 3 3
tan ;   <

3 33
  

vdNt  
3

<
3

  Mapd; Kf;Nfhzk; tOf;fKd; ftpOk;.
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Kiw II

Kf;Nfhzp ABC apd; rkepiyf;F>

fpilahfj; Jzpf;f.

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

epiyf;Fj;jhfj; Jzpf;f.

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

vy;iyr; rkepiyapy;>

F P
  ;  ;   P =  W

R W
   

Kf;Nfhzp ABC apd; rkepiyf;F>

P F 0    ;  F = P   

R-W = 0       ;  R = W

tOf;Fk; jWthapy; R MdJ C apy; njhopw;gLk;.

B gw;wp jpUg;gk; vLg;gpd;>

    R 2  P 3 W. 0

W
P

3

a a a   



P W Mf> mlu; tOf;Fk; jWthapypUf;Fk;.

W
P

3
  Mf> mlu; C apy; ftpOk; jWthapy; ,Uf;Fk;.

W
W<

3
  Mapd; mluhdJ ftpoKd; tOf;Fk;.

mjhtJ 
1

3
   Mapd; mluhdJ ftpoKd; tOf;Fk;.

>

>

A

B C

P

R

W

<
F

W

>
A

B C

P

<

G

F

>

R

B





72

7.4 gapw;rp

1. fpilAld; 30° rha;tpYs;s 
3

4
 cuha;Tf;Fzfk; cila fulhd jsj;jpy;

itf;fg;gl;Ls;s 80 kg jpzptpid jsj;jpd; topNa Nky;Nehf;fp efu;j;Jtjw;Fj;

Njitahd kpff; Fiwe;j tpirapidf; fzpf;f.

2. fpilAld;  rha;Ts;s fulhd jsj;jpy; itf;fg;gl;Ls;s jpzpT xd;wpid

jsk; topNa Nky;Nehf;fp efu;j;Jtjw;Fj; Njitahd kpff; Fiwe;j

tpirahdJ mg;nghUs; mr;ruptpy; fPo;Nehf;fp tOf;Fjiy kl;Lkl;lhfj;

jil nra;Ak; tpirapd; ,Uklq;F vdpd; jpzptpw;Fk; jsj;jpw;Fkpilg;gl;l

cuha;Tf;Fzfk; 
1

tan
3

  vdf; fhl;Lf.

3. fulhd rha;jsk; xd;wpd; kPJ epiwnahd;wpid Nky;Nehf;fp efu;j;jty;y

kpff;Fiwe;j tpir P MFk;. me;epiwapid jsj;jpd;kPJ NkNdhf;fp efu;j;jj;

Njitahd jsj;jpw;F rkhe;jukhf kpff; Fiwe;j tpir 2P 1   vdf;fhl;Lf.

,q;F  cuha;Tf;Fzfk;.

4. xU fulhd  rha;Ts;s rha;jsj;jpd; topNa jhf;Fk; P vd;Dk; tpirahdJ

xU nghUis rha;jsj;jpd;kPJ itj;jpUf;fg; NghJkhdJ. cuha;Tf;Nfhzk;

 <  MFk; mg;nghUis jsj;jpd; topNa Nky;Nehf;fp ,Og;gjw;Fj; Njitahd

kpff; Fiwe;j tpir 
 
 

sin
P

sin

 

 




 vdf; fhl;Lf.

5. xU rPuhd Vzp xU fulhd fpilj;jsj;jpYk; fulhd epiyf;Fj;Jr;

RtUf;nfjpNuAk; Rtupw;Fr; nrq;Fj;jhd epiyf;Fj;Jj; jsk; xd;wpy; jq;fp

Xa;tpYs;sJ. epiyf;Fj;Jld; Nfhypd; rha;T 30° MFk;. jiu> Rtu; vd;gd

rk fulhdjhfTk; Vzp tOf;Fk; jWthapYk; ,Ug;gpd; cuha;Tf; Fzfj;ijf;

fhz;f.

6. w epiwAs;s VzpahdJ xU Kid xU fulhd fpilj;jiuapYk; kWKid

xg;gkhd epiyf;Fj;Jr; RtUf;nfjpNuAk; jq;fpapUf;f fpilAld; Nfhzj;jpy;

rha;e;j epiyapy; Xa;tpYs;sJ. 
2(1 - μ tan α)

 > 
2μ tan α - 1

w

W
 vdpd; W epiwAila

kdpjd; xUtd; Vzpapd; cr;rptiu Vzp tOf;fhJ VwKbAk; vdf; fhl;Lf.

,q;F  vd;gJ jiuf;Fk; Vzpf;Fkpilg;gl;l cuha;Tf;Fzfk;.
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7. 2l ePsKs;s rPuhd Neupa tis fulhd fpilj;jiuapYk; h cauKs;s

fulhd epiyf;Fj;jsk; xd;wpy; vy;iyr; rkepiyapy; cs;sJ. Nfhypd; xU

Kid Rtupw;F mg;ghy; ePl;bf; nfhz;Lk; cs;sJ. ,U njhLiffSk;

rkfulhdit vdpy; cuha;Tf; Nfhzk;  MdJ .sin 2 sin cos 2h    

My; jug;gLk; vdf;fhl;Lf.

8. xU rPuhd Vzp mjd; Kidfs; fulhd fpilj;jsj;jpYk; rkfulhd

epiyf;Fj;Jr; RtupYk; jq;fpapUf;f Xa;tpYs;sJ. njhLifg;Gs;sp

,uz;bYKs;s cuha;Tf; Fzfq;fs; 
1

3
MFk;. epiyf;Fj;Jld; Nfhypd;

rha;T 1 1
tan

2
  vdpd; rkepiyiaf; Fog;ghJ Nfhypd; epiwf;Fr; rkdhd

xU epiwia Nfhypy; mbapypUe;J 
9

10
 gq;F J}uj;jpw;F NkYs;s Gs;spapUf;f

fl;bj; njhq;ftplg;glKbahJ vd epWTf.

9. 2a ePsKs;s ghukhd rPu;f;Nfhnyhd;W jd; xU Kid fulhd epiyf;Fj;Jr;

RtUf;nfjpNu jq;fpapUf;f xU fulhd Kis xd;wpd; kPJ Xa;fpd;wJ.

KisapypUe;J RtUf;fhd fpilj;J}uk; c MFk;. Nfhypd; Kid Rtiuj;

njhLk;Gs;sp Kisf;F NkNy ,Ug;gpd; 
3 2sin cos

c

a
   MAs;sNghJ Nfhy;

fPo;Nehf;fp tOf;Fk; epiyapy; ,Uf;Fk; vdf;fhl;Lf.

10. l ePsKs;s rPuhd Vzpnahd;wpd; fPo;Kid fulhd fpilj;jiuapYk; Nky;

KidahdJ a cauj;jpYs;xg;gkhdJk; fpilahdJkhd jz;lthsj;jpw;F

Rw;W mg;ghy; ePl;bf;nfhz;L ,Uf;f Xa;fpd;wJ. jiuapy; cuha;Tf;Nfhzk;

 MAk; VzpahdJ tOf;Fk; jWthapYk; ,Ug;gpd; 
2 2

2 2
tan

a a

a










 vdf;

fhl;Lf.

11. rPuhd Nfhy; xd;wpd; xU Kid fulhd fpilj;jiuapYk; kWKid

rkfulhdJk; fpilAld; rha;Ts;sJkhd jsj;jpYk; cs;sthW vy;iyr;

rkepiyapy; cs;sJ. NfhyhdJ Rtupw;F nrq;Fj;jhd epiyf;Fj;J jsj;jpYk;

cs;sJ. Nfhy; fpilAld; Mf;Fk; Nfhzk;  vdpd; 
 

 
1 sin 2

tan
2sin sin

 

  

 
 

 
vdf; fhl;Lf.

12. xU rPuhd Nfhy; xd;W epiyf;Fj;jhd fulhd tl;ltbthd tisaj;jpd;

ikaj;jpy; 60° Nfhzj;ij vjpuikg;gJld; cuha;Tf; Fzfk; 
1

3
 MAk;

cs;sJ. vy;iyr; rkrpiyapy; fpilAld; Nfhypd; rha;T 1 3
sin

7


vdf;fhl;Lf.
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13. xt;nthd;W W epiwnfhz;l ,U rkr;rPu;f;Nfhy;fis AC, CB vd;gd C

RahjPdkhf %l;lg;gl;L Kidfs; A, B vd;gd xU #lhd fpilj;jsj;Jld;

njhLifapYs;sthW epiyf;Fj;Jj; jsj;jpy; vy;iyr; rkepiyapy; cs;sJ.

cuha;Tf;Fzfk;  vdpd; 
2

4ˆsin
1

ACB






 vdf; fhl;Lf.

14. xU rkgf;f Kf;Nfhzp xU cr;rp fulhd fpilj;jiuapYk; kw;iwa

cr;rpfspnyhd;W xg;gkhd epiyf;Fj;J RtUf;nfjpNu ,Uf;ff;$bathWk;

Rtupw;Fr; nrq;Fj;jhd epiyf;Fj;Jj; jsk; xd;wpy; Xa;fpd;wJ.

,t;Tr;rpfspD}lhd mbahdJ fpilj;jiuAld; Mf;Fk; kpff; Fiwe;j Nfhzk;

 vdpd; 
1

cot 2
3

    vdf; fhl;Lf. ,q;F  cuha;Tf;Fzfk;

15. 2a ePsKk; W epiwAk; Nfhz;l xU rPuhd Vzp AB MdJ jd;Kid A xU

fulhd fpilj; jiuapYk; kWKid B fulhd epiyf;Fj;Jr; RtUf;F

vjpNu ,Uf;FkhW Xa;fpd;wJ. Vzpapd; ,UKidfspYKs;s cuha;Tf;Fzfk;

. fpilAld; Vzpapd; rha;T 
4


 MAk; nW epiw nfhz;l rpwpa g+idnahd;W

A apypUe;J Vzp topNa VWfpd;wJ. Vzpapd; vy;iyr; rkepiyapy; cs;sNghJ

g+idahdJ Vzp topNa Vwpa J}uk; 
 

2

2
(1 2 ) 2 (1 ) 1

1

a
n n

n
 


     

vdf;fhl;Lf. NkYk; 
1

2
   vdj; jug;gLk;NghJ 

1

4
n   vdpd; G+idahdJ

Vzp tOf;FKd; Vzpapd; cr;rptiu VwKbAk; vdf; fhl;Lf. 
1

4
n   vdpd;

ahJ eilngWk;?

16. l ePsKk; W epiwAk; nfhz;l xU rPuhd Vzp AB apd; xU Kid A
fulhd fpilj; jiuapYk; kWKid B xU xg;gkhd epiyf;Fj;Jr;

RtUf;nfjpNuAk; ,Uf;FkhW Xa;fpd;wJ. VzpahdJ fpilAld;  Nfhzj;jhy;

rha;e;J RtUf;Fr; nrq;Fj;jhd epiyf;Fj;Jj; jsj;jpy; cs;sJ. jiuf;Fk;

Vzpf;Fkpilg;gl;l cuha;Tf; Fzfk;  MFk;. NfhypYs;s Gs;sp C ,y;
Rtiu Nehf;fpa jpirapy; xU fpiltpir P gpuNahfpf;fg;gLfpd;wNghJ

[,q;F ( )AC a    Nfhy; vy;iyr; rkepiyia milfpd;wJ. ,e;epiyapy;

VzpahdJ Rtiu Nehf;fp tOf;Fk; jWthapYs;sJ.  P 2 tan
2( )

w

a
  







vdf; fhl;Lf.
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17. rkepiwAk; ntt;NtW ePsq;fisAk; nfhz;l AB, BC vd;w rPuhd Nfhy;fs;

B ,y; RahjPdkhf %l;lg;gl;L rk fulhdJk; xNu fpilf;Nfhl;bYKs;s

,U Kidfspd; kPJ itf;fg;gl;L xU epiyf;Fj;J jsj;jpy; cs;sd.

Nfhy;fs; fpilAld; mikf;Fk; Nfhzq;fs;  MAk; ,U KidfspYk;

Nfhy; tOf;Fk; jWthapYk; cs;sd. %l;L B apYs;s gpizay; kWjhf;fk;

fpilAld; mikf;Fk;; Nfhzk;  vdpd; 2 tan cot( ) cot( )        vdf;

fhl;Lf. ,q;F  cuha;Tf; Nfhzk;.

18. l ePsKila ,U rk Vzpfs; mtw;wpid cr;rpg;Gs;spfspy; gpizf;fg;gl;L

cr;rpf; Nfhzk; 2 Mf cs;s xU ,U rkgf;f Kf;Nfhz tbtpy;

kWKidfs; fulhd fpilj;jsj;jpy; jq;f Xa;tpYs;sd. Vzp xd;wpd; epiwapd;

n klq;F epiwAs;s xU kdpjd; Vzp xd;wpy; nkJthf NkNyWfpd;whd;.

cr;rpapypUe;J mtdpd; J}uk; x Mf ,Uf;Fk; NghJ jiuapYs;s

kWjhf;fj;ijf; fhz;f. NkYk; 
2 tan

tan

nx
n

 

 


 


 MFk;NghJ tOf;f

Muk;gpf;Fk; vdf; fhl;Lf.

19. rPuhd a MiuAila cUisnahd;whdJ mjd; mr;R fpil Nkirnahd;Wf;F

rkhe;jukhf ,Uf;FkhW> fpilNkirnahd;Wld; gpizf;fg;gl;Ls;sJ. 6a

ePsKk; M  jpzpTKila Xu; rPu;f;Nfhy; ACB MdJ Nkir kPJ ,Uf;f Gs;sp

C  apy; cUisiaj; njhl;Lf; nfhz;bUf;f> NfhypD}lhd epiyf;Fj;Jj;

jskhdJ cUisapd; mr;Rf;F nrq;Fj;jhf ,Uf;f NkirAld; NfhyhdJ

2  Nfhzk; mikj;J rkepiyapYs;sJ.

(a) cUisapdhy; Nfhypd; kPJ jhf;Fk; tpirapd; gUkd; 3Mgcos 2 .tan 

vdf; fhl;Lf.

(b) Nfhy; rkepiyapypUg;gpd;> Nfhypw;Fk; Nkirf;Fk; ,ilapyhd cuha;Tf;

Fzfk;   MdJ  2(cot 3cos 2 ) 3sin 2 cos2        My; jug;gLk; vdf;

fhl;Lf.
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20.

W epiwAk; 2a  gf;f ePsKk; cila rPuhd fdTU xd;wpd; FWf;Fntl;bid

ABCD Fwpf;fpd;wJ. ,f;fdTUthdJ fpilAld; rha;Tila rha;jsk;

xd;wpy; itf;fg;gl;L> cUtpy; fhl;bathW gbg;gbahf mjpfupf;Fk;. Xu;

fpiltpir P  MdJ Gs;sp D  apy; gpuNahfpf;fg;gLfpd;wJ. fdTUf;Fk;

jsj;jpw;Fk; ,ilapyhd cuha;Tf;Fzfk; M  MFk;. rkepiy rhj;jpakhFkhW

M ,d; rhj;jpakhd ngWkhdtPr;rpidf; fhz;f. ,q;F  
1

tan
2

  .
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8.0  GtpaPu;g;Gikak;

8.1 xU cly; my;yJ Jzpf;ifj; njhFjpapd; GtpaPu;g;Gikak;

xU cly; my;yJ tpiwg;ghf ,izf;fg;gl;Ls;s Jzpf;ifj; njhFjpapd;

GtpaPu;g;Gikak; vd;gJ mt;Tly; ve;epiyapy; itf;fg;gl;bUg;gpDk; epiwapd;

jhf;ff;NfhL vg;nghOJk; nry;Yk; Gs;spiaf; Fwpf;Fk;.

Jzpf;ifj; njhFjpnahd;wpd; GtpaPu;g;Gikak;

w
1
, w

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

n 
vd;gd xU jsj;jpy; A

1
, A

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

n 
Gs;spfspYk; itf;fg;gl;Ls;s

Jzpf;iffshFk;. OX, OY
 
vd;gd Ms;$w;W mr;Rf;fshAk; ,j;Jzpf;iffs;

itf;fg;gl;Ls;s Gs;spfspd; Ms;$Wfs; KiwNa (x
1
, y

1
), (x

2
, y

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

n
, y

n
)

MfTKs;sJ. jsk; OXY
 
rhu;ghf GtpaPu;g;Gika Ms;$Wfs;  ,x y  vdpd;

Jzpf;ifj; njhFjpapd; epiwfs;  ,x y  ,D}lhfr; nry;Yk; tpisAs; (w
1 
+ w

2 
+

........... + w
n
) MAs;s rkhe;ju tpirj;njhFjpahFk;.

Jzpf;ifj; njhFjpAs;s> jsk; fpilahfTk; OX, OY
 
gw;wp tpirj;njhFjp tpisAs;

vd;gtw;wpw;F jpUg;Gjpwd; vLg;gpd;

 1 2 1 1 2 2.......... ...........      n n nx w w w w x w x w x

r r

1 i 1

W
 

 i i i
i

x w x

1

1










n

i i
i

n

i
i

w x

x

w

OY
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 1 2 1 1 2 2.......... ...........      n n ny w w w w y w y w y

r r

1 i 1

W
 

 i i i
i

y w y

1

1










n

i i
i

n

i
i

w y

y

w

Fwpg;G:

rPuhd clypy; jpzpT ikak;> GtpaPu;g;Gikak; vd;gd xNu Gs;spahFk;.

rPuhdNfhy; xd;wpd; GtpaPu;g;Gikak;

AB
 
vd;gJ rPuhdNfhy;.

G
 
vd;gJ Nfhypy; eLg;Gs;sp

vdpd; G
 
vd;gJ GtpaPu;g;G ikakhFk;.

rPuhd Kf;Nfhz mlupd; GtpaPu;g;Gikak;

ABC
 
vd;gJ xU rPuhd Kf;Nfhz mluhFk;. mluhdJ

BC
 
,w;r; rkhe;jukhd rpWrpW fPyq;fshfg; (Pa)

gpupf;fg;gl;Ls;sJ.

xt;nthU fPyj;jpdJk; GtpaPu;g;G ikakhdJ mjd;

eLg;Gs;spapy; mike;jpUf;Fk;.

vdNtKf;Nfhz mlupd; GtpaPu;g;G ikakhdJ

mf;fPyq;fspd; eLg;Gs;spfis ,izf;Fk; Nfhl;by;

mike;jpUf;Fk;. ,J AO
 
vd;w ,ilakhFk;.

,NjNghd;W ,g;GtpaPu;g;G ikakhdJ B, C
 
apD}L

nry;Yk; ,ilaq;fspYk; mike;jpUf;Fk;. vdNt

Kf;Nfhz mlupd; GtpaPu;g;G ikakhdJ ,ilaq;fspd;

ntl;Lg;Gs;spahFk;.

,ilaq;fs; re;jpf;Fk; Gs;spahdJ cr;rpapypUe;J 
2

3
 gq;F J}uk; Mifahy;

AG 2
=

GD 1
.

OX
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Kf;Nfhzp xd;wpd; cr;rpfspy; itf;fg;gl;Ls;s %d;W rk Jzpf;iffspd;

GtpaPu;g;Gikak;

D
 
vd;gJ BC

 
apd; eLg;Gs;sp B, C

 
apYs;s W

 
epiwfs;

D
 
apYs;s 2W

 
,w;F rktYthdit.

vdNt jug;gl;l njhFjpahdJ A
 
apy; W

 
,w;F D

,y; 2W
 
,w;Fk; rktYthdJ.

A
 
apYs;s W

 
ck; D

 
apYs;s 2W

 
ck; Nru;e;J G

,y; 3W
 
,w;F rktYthdJ. ,q;F AG : GD= 2: 1

 
vdNt njhFjpapd; GtpaPu ;g ;G ikakhdJ

,ilaq;fspd; ntl;Lg;Gs;sahFk;.

vdNt xU rPuhd Kf;Nfhz mlupd; GtpaPu;g;G ikakhdJ Kf;Nfhz cr;rpfspy;

itf;fg;gLk;. %d;W rkJzpf;iffspd; GtpaPu;g;G ikaj;jpw;F rktYthdJ.

8.2 rPuhd mlu;fspd; GtpaPu;g;Gikak;

rPuhd ,izfu mlu; xd;wpd; GtpaPu;g;Gikak;

rPuhd ,izfu mlu; xd;wpd; GtpaPu;g;G

ikakhdJ ,izfuj;jpd; %iytpl;lq;fspd;

,ilntl;Lg;Gs;spahFk;.

rPuhd tl;ltisak; xd;wpd; GtpaPu;g;Gikak;

xU tl;lttisakhdJ ve;j xU tpl;lk; gw;wpAk; rkr;rPuhdJ. vdNt tpl;lq;fs;

re;jpf;Fk;Gs;sp GtpaPu;g;G ikaj;ijj; jUk;. vdNt tisaj;jpd; GtpaPu;g;Gikak;

mjd; ikakhFk;.

rPuhd tl;lj;jl;L xd;wpd; GtpaPu;g;Gikak;

tl;ltbtkhd jl;L xd;wpd; GtpaPu;g;Gikak; mjd; tpl;lk; gw;wp rkr;rPuhdJ

Mifahy; mjd; GtpaPu;g;Gikak; ikaj;jpy; mike;jpUf;Fk;.

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

cjhuzk; 1

nrt;tf mlu; xd;wpd; xUgf;fk; kw;iwajpd;

,Uklq;F MFk;. ePskhd gFjpapy; xU rkgf;f

Kf;Nfhz mlu; glj;jpYs;sthW nghUj;jg;gl;

Ls;sJ. $l;LUtpd; GtpaPu;g;G ikaj;ijf; fhz;f.

 AB = a, vd;f AE = 2a
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rkr;rPupd; GtpaPu;g;Gik MC topNa ,Uf;Fk;.

 ABDE ,d; gug;G = 2a2

BCD ,d; gug;G = 23a

myFg;gug;gpd; epiw W vd

mlu; epiw MC topNa M ,ypUe;J

GtpaPu;g;G ikaj;J}uk;

ABDE 4a2w
2

a

BDC 23 wa
1

3
3

a a

ABCDE
1

3
3

a a x

gw;wp jpUg;gk; vLg;gpd; AE

 

 
 

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

2 3

2 3   3

2 3

a a
a x a a a

x a a a

a

x a

 
    

 

   

 



$l;Lg;nghUspd; GtpaPu;g;G ikakhdJ N ,y; mikAk;. (MD ,d; eLg;Gs;sp N)

cjhuzk; 2

ABCE vd;gJ xU rPuhd mlu;. ABDE vd;gJ

xU nrt;tfk; BCD vd;gJ nrq;Nfhz

Kf;Nfhzp ,t;tlupd; GtpaPu;g;G ikaj;ijf;

fhz ;f . ,t ;tluhdJ C a py pUe ;J

njhq;ftplg;gLk;NghJ epiyf;Fj;Jld; CE

Mf;Fk; Nfhzj;ijf; fzpf;f.

ABDE ,d; gug;G = 15 x 12 = 180 cm2

BCD ,d; gug;G   = 21
12 6 36 cm

2
  

myF gug;gpd; epiw = w vd;f.
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mlu; epiw AE ,ypUe;J GtpaPu;g;G AB ,ypUe;J GtpaPu;g;G
ikaj;J}uk; ikaj;J}uk;

ABDE 180w
15

cm
2

6 cm

BCD 36w
1

15 6 17 cm
3

  
2

12 8 cm
3
 

ABCE 216w x     y

AE gw;wp jpUg;gk; vLj;jhy;  AB gw;wp jpUg;gk; vLj;jhy;

15
216  180 36 17

2

12 75 34

109

109
cm

12

w x w w

x

x

   

 





216  y 180 6 36 8

12 y 60 16

76

19
y cm

3

w w w   

 





GtpaPu;g;G ikakhdJ AE,y; ,Ue;J 
19

cm
3

 J}uj;jpYk; AB ,y; ,Ue;J

109
cm

12
J}uj;jpYk; ,Uf;Fk;.

C ,y; ,Ue;J njhq;ftplg;gLk;NghJ CG epiyf;Fj;J Nfhlhf ,Uf;Fk;.

1

MG
tan

CM

12

21

19
12

3
109

21
12

68

143

68
tan

143

y

x
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cjhuzk; 3

5N, 7N, 6N, 8N, 4N, 9 N epiwAs;s

Jzpf;if xOq;fhf vLf;fg;gl;l

mWNfhzp xd;wpd; cr;rpapy; itf;fg;

gl ;Ls;sd. ,j;Jzpf;iffspd;

GtpaPu;g;G ikakhdJ mWNfhzpapd;

ikaj;Jld; nghUe;Jfpd;wJ vdf;

fhl;Lf.

mWNfhzpapd; gf;fePsk; 2a MAk;

O mWNfhzpapd; ikak; MAk; OC,

OM vd;gtw;iw KiwNa x, y

mr;Rf;fshAk; nfhs;f.

AB 2 OC=2 =ODa a 

2 2OM  4   3a a a  

GtpaPu;g;G ikaj;jpd; Ms;$Wfs;  ,x y  vd;f.

OC gw;wp jpUg;gk; vLg;gpd;,

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

27 27

39

0

a a a a a a x

a a
x

             






OM gw;wp jpUg;gk; vLg;gpd;,

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

12 3 12 3

39

0

a a a a y

a a
y

            






GtpaPu;g;Gikak; G MdJ O cld; nghUe;Jfpd;wJ.

cjhuzk; 4

r MiuAs;s rPuhd tl;lj;jl;L xd;wpypUe;J 
2

r
 MiuAs;s tl;lj;jl;L ngupa

tl;lj;jl;bd; Miuia tpl;lkhff; nfhz;L ntl;b mfw;wg;gLfpd;wJ. vQ;rpa

gFjpapd; GtpaPu;g;G ikaj;ijf; fhz;f.
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jPu;T

jug;gl;l ngupa tl;lj;jl;bd; tpl;lk;

AB MAk; ikak; O MfTk; cs;s

AO I tpl;lkhff; nfhz;l tl;lj;

jl;bd; ikak; O vd;f. w vd;gJ

myFg; gug;gpd; epiwahFk;.

ngupa tl;lj;jl;bd; epiw = 
2r w

rpwpa tl;lj;jl;bd; epiw = 
2

21
 = 

2 4

r
w r w 

 
 
 

G vd;gJ vQ;rpa gFjpapd; GtpaPu;g;Gikak;. G MdJ rkr;rPupdhy; AB ,y; ,Uf;Fk;.

AY gw;wp jpUg;gk; vLg;gpd;

2 2 2 2 |

2 2

2

- AG = AO - AO
4 4

r
. r  - .

4 2
3

4

7

8
3

4

7

6

r r w r w r w r w

r w r w

r w

r

r

 
 






 
  

 







vQ;rpa clypd; GtpaPu;g;G ikakhdJ ngupa tl;lj;jpd; ikaj;jpypUe;J tpl;k;

topNa 
7

6
r  J}uj;jpy; ,Uf;Fk;.

cjhuzk; 5

ABCD vd;gJ 2a gf;fKila rJu mluhFk;. E vd;gJ BC ,d; eLg;Gs;sp AECD

vd;w gFjpapd; GtpaPu;g;G ikaj;J}uj;ij A ,ypUe;J fhz;f.

AB, AD vd;gtw;iw KiwNa x, y mr;Rfshff; nfhs;f. w vd;gJ myFg; gug;gpd

epiw.

ABCD ,d; epiw = 4a2w

 ABE ,d; epiw = 
2 21

. 2  
2

a w a w
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G
1
,G

2 
vd;gd KiwNa ABCD, ABE

vd;gtw;wpd; GtpaPu;g;G ikag; Gs;spfshAk;

G vd;gJ ABCD clypd; GtpaPu;g;G ikak;

vdTk; nfhs;f.

 G ,x y .

AD gw;wp jpUg;gk; vLg;gpd; AB gw;wp jpUg;gk; vLg;gpd;

 2 2 2 2

2 3

2
4  - 4  a -   2

3

8
3  

3

8

9

a w a w x a w a w a

a w x a w

x a

   





 2 2 2 2

2 3

1
4  - 4  a -   

3

11
3  

3

11

9

a w a w y a w a w a

a w y a w

y a

   





2 2 2

2 2

AG

8 11

9 9

185

9

x y

a a

a

 

   
    
   



cjhuzk; 6

C ,y; tpupNfhzKila ABC vd;Dk; rPuhd Kf;Nfhz mluhdJ mjd; gf;fk;

fpilahd Nkir xd;Wld; njhLifapYs;s. cr;rp B ,ypUe;J njhq;ftplj;jf;f

mjp$ba epiw w vdpd; w =  
2 2 2

2 2 2

1 3

3

a b c
W

c a b

  
 

  
,vdf;fhl;Lf. ,q;F W vd;gJ mlupd;

epiw. a, b, c vd;gd toik FwpaPl;Lldhd ePsq;fs;.

mlupd; GtpaPu;g;G ikakhdJ  ,d; cr;rpfspd; kPJ rk epiwfs; itf;fg;gLk;

NghJs;s GtpaPu;g;G ikakhFk;.

 A, B, C ,y; 
1

3
W   jhf;Fk;.

E
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B,y; mjp$ba epiw njhq;ftplg;

gLk ; Ng hJ Nkira pdhyhd

kWjhf;fk C apD}L ,Uf;Fk;.

m l upd ; epi w W MdJ cr;rpfs; A,

B, C ,y; itf;fg;gl;l 
3

W
 epiw

Aila %d;W Jzpf;iffshf

fUjg;glyhk;. mlupd; epiw W MdJ

mjpfupf;ifapy;> mluhdJ Gs;sp C

gw;wp ftpoj; njhlq;Fk;.  W cau;thf

kWjhf ;fk ;  R MdJ  C a py ;

mjpfupf;Fk;.

C gw;wp jpUg;gk; vLg;gpd;>

Miur;rpiwapd; GtpaPu;g;Gikak;

AB vd;gJ a MiuAila tl;lj;jpypUe;J

ngwg;gl;l Miur;rpiw. O ikak;. AB MdJ

ikaj;jpy; 2Nfhzk; vjpuikf;fpd;wJ.

P, Q vd;gJ AB ,y; kpf mz;ikapYs;s ,U

Gs;spfs;. ˆPOQ =  , ˆMOP =

tpy;ypd; eLg;Gs;sp M,   myF ePsj;Jf;fhd

epiw w .

PQ  =   wa

 AB Miur;rpiwapd; epiw =   wa d





2

2 2 22 2 2

2 2 2 2

2 2 2

2 2 2

2 2 2

+ cos ( ) . 0
3 3

+
23

cos

3 2

2 ( )

3

3

3

W W
w a c b

W
w

b b b

W a c c a ba b c
a

ab

w b c a b

W c a b

W b a c
w

c a b
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Gs;sp O  ,ypUe;J GtpaPu;G ikak; cosa  .

rkr;rPupd;gb tpy; AB ,d; eLg;Gs;sp OM ,y; ,Uf;Fk;.

G vd;gJ tpy;  AB ,d; GtpaPu;g;G ikakhFk;.

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

   

2

2

2

  OG =   . cos

  .OG  cos  

.OG = sin

 . 2 . OG =  . 2 sin

sin
OG = 

a d w a d w a

aw d a w d

aw a w

aw a w

a

 

 





 

 

  

  

 

 





 

 





 

 

 
 
 



 

 

ca;j;jwpjy;:

miutl;l tpy;ypd; GtpaPu;g;G ikak;

4


   Mf    

sin
22OG 

2

a
a



 
 

Miur;rpiwapd; GtpaPu;g;Gikak;

AOB vd;gJ a MiuAila tl;lj;jpypUe;J

ngwg;gl;l Miur;rpiw O ikak;

AB MdJ ikaj;jpy; 2 Nfhzk;

vjpuikf;fpd;wJ.

P, Q vd;gd tpy; AB ,y; kpf mz;ikapYs;s

,U Gs;spfs;. ˆMOP = , ˆPOQ =  . m XuyF

gug;Gf;fhd epiw

21
 POQ  =  

2
 a mepiw

 AOB vd;Dk; gFjpapd; epiw

+
2

-

1
  

2
a d m







O ,y; ,Ue;J AOB ,d; eLg;Gs;spf;fhd J}uk;
2

cos
3

a 

rkr;rPupdhy; GtpaPu;g;Gika G , OM ,y; ,Uf;Fk;.
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O gw;wp jpUg;gk; vLg;gjdhy;>

   

 

+
2 2

-

2 3

2 3

1 1 2
. OG = . . cos

2 2 3

.OG = sin
2 3

2 .OG = .2sin
2 3

2 sin
OG = .

3

a d m a d m a

ma ma

ma ma

a

 

 

 

 

  

 

 









 

 

 
 
 
 

ca;j;jwpjy;:

miutl;l tpy;ypd; GtpaPu;g;G ikak;  
4


   Mf 

sin
2 42OG 
3 3

2

a
a



 
 

tl;lj;Jz;lk; xd;wpd; GtpaPu;g;Gikak;

 AMB vd;gJ O it ikakhfTk; a  I MiuahfTk;

cila tl;lj;jpd; Jz;lkhFk;. rkr;rPupd; gb GtpaPu;g;G

ikak; G MdJ OM ,y; ,Uf;Fk;.

w - XuyF gug;Gf;fhd epiw.

cU epiw  O ,ypUe;J GtpaPu;g;G

 ikaj;Jf;fhd J}uk;

gFjp OAMB         
21
.2 .

2
a w

2 sin

3
a





Kf;Nfhzp OAB     
1

. 2 sin  . cos . 
2

a a w 
2

cos
3

a 

Jz;lk; AMB         2 ( cos )a sin w   OG
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O gw;wp jpUg;gk; vLg;gjdhy;>

2 2

2

2

2

3

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

2 3 2 3

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

3 3

2
sin (1 cos )

3

2
sin

3

2 sin
OG = 

3( - sin cos )

a w a w a a a w a

w a a

a

a

a

       

     

 





  

 

 

 



ca;j;jwpjy;:

 
2


   Mf> Jz;lkhdJ miutl;ltpy;yhFk;> 

4
OG = 

3

a


 .

miuf;Nfhsj; jpz;kk; xd;wpd; GtpaPu;g;Gikak;

nghl; Nfhsj;jpd; ikak; O Miu a.  OM

rkr;rPu; mr;R. rkr;rPupdhy; GtpaPu;g;G ikak;

topNa OM topNa ,Uf;Fk;.

PQ vd;gJ x  jbg;Gs;s tl;lj;jl;L.

w vd;gJ miuf;Nfhsj;jpd; mlu;j;jp.

2PQ .w  r xepiw

PQ, 2 2( )  wa x x   O ,ypUe;J ,d; GtpaPu;g;G

ikaj;jpw;fhd J}uk; x

   miuf;Nfhsj;jpd; epiw=  2 2

0

 w
a

a x dx 

rkr;rPupdhy; GtpaPu;g;G ikaG, OM ,y; ,Uf;Fk;.
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O gw;wp jpUg;gk; vLg;gjdhy;>

   2 2 2 2

0

3 2 2 4
2

0 0

4
3

.  OG = . .

 OG = 
3 2 4

2
. OG = . 

3 4

3
OG = 

8

a

a a

a x dx w a x dx w x

x a x x
w a x w

a
w a w

a

 

 

 

 
  

 

   
    

   



 

nghs; miuf;Nfhsk; xd;wpd; GtpaPu;g;Gikak;

nghs; miuf;Nfhsj;jpd; ikak; O Miu a OM

rkr;rPu; mr;R rkr;rPupdhy; GtpaPu;g;Gikak; G,

OM topNa ,Uf;Fk;.

PQ vd;w fPyj;jpd; tl;lf;fPyk; sina  O ,ypUe;J

J}uk; cosa  .

    PQ (2 )( ).   a a wepiw

     PQ J}uk; O ,y; cosa  .

 nghl;Nfhsj;jpd; jpzpT 
2

0

2 sin   a a d w



   

O gw;wp jpUg;gk; vLg;gpd;

2 2

0 0

2 sin    OG = 2 sin   cosa a d w a a d wa

 

      

 
 
 
  

 

2 2
2 3

0 0

2 sin  . OG = sin 2  a w d a w d

 

      

2 2
2 3

00

- cos - cos 2
2 .OG = 

2
a w a w

 

 
 

   
     

 2 32 0-(-1)  .OG =  a w a w 

OG =  
2

a
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jpz;kf; $k;G xd;wpd; GtpaPu;g;Gikak;

$k;gpd; cauk; h vd;f. miuAr;rpf;Nfhzk;  vd;f. rkr;rPupdhy; GtpaPu;g;G ikak;

OM topNa ,Uf;Fk;.

rpWtl;lf;fPyk; PQ ,d; epiw x J}uk;  x > O

      epiw PQ 2  w gr x 

            2( tan ) .w gx fx 

      $k;gpd; epiw 2 2

0

tan .  w.g
h

x dx  

O ,y; ,Ue;J fPyj;jpd; GtpaPu;g;G

ikaj;jpw;fhd J}uk;  x

O gw;wpj; jpUg;gk; vLj;jhy;

2 2 2 2

0 0

OG . tan   tan   .
h h

x dx w x dx w x   
 

 
 
 

2 2 2 3

0 0

3 4
2 2

0 0

OG . tan  tan  

OG . tan  tan  
3 4

h h

h h

w x dx w x dx

x x
w w

   

   

 
 

 



 

3 2 4 2OG . tan    = tan  
3 4

h w h w
 

 

3
 OG = 

4
h

nghs; $k;G xd;wpd; GtpaPu;g;Gikak;;

$k;gpd; cauk; h vd;f. miuAr;rpf;Nfhzk;  vd;f.

PQ vd;w fPyj;jpd; jbg;G x  O ,ypUe;J

GtpaPu;g;G ikaj; J}uk; cosx 

rkr;rPupdhy; GtpaPu;g;G ikak; OM topNa
,Uf;Fk;.

myFg; gug;gpd; epiw w .

 PQ epiw  2 sin .wx x  

$k;gpd; epiw  
0

2 sin .wx dx  




91

O gw;wp jpUg;gk; vLj;jhy;>

0 0

2

0

2 3

0 0

2 3

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

OG.2 sin . 2 sin cos .

OG.2 sin . 2 sin cos .
2 3

OG. 2 sin   2 sin cos .
2 3

2
OG = cos

3

2
OG = 

3

x dx w x dx x w

w x dx x dx w

x x
w w

w w

h

    

    

    

    



 
 

 





 
 

 

 

 

 



 

 



cjhuzk; 7

 r MiuAk; h, cauKk; nfhz;l jpz;k nrt;tl;l cUis xd;wpypUe;J r mb

MiuAk; 
2

h
 cauKk; nfhz;l jpz;kr; nrt;tl;l $k;G xd;W mjd; mb Miu

cUiapd; mb MiuAld; nghUe;JkhW File;J vLj;J mfw;wg;gLfpd;wJ.

vQ;rpa clypd; GtpaPu;g;G ikakhdJ mr;R topNa $k;gpd; mbapypUe;J 
23

40

h

J}uj;jpy; ,Uf;Fnkd epWTf.

rkr;rPupdhy; vQ;rpa clypd; GtpaPu;g;Gikak; O ,D}lhd mr;R topNa ,Uf;Fk;.

cU epiw O,ypUe;J GtpaPu;g;G

ikaj;Js;

cUis 2r h g 
2

h

$k;G
21

3 2

h
r g 

1

4 2 8

h h 
 

 

vQ;rpa cU
25

6
r h g  OG
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O  gw;wp jpUg;gk; vLj;jhy;>

2 2 25 1
.OG =   .  

6 2 3 2 8

5 23
.OG = 

6 2 48 48

23
OG

40

h h h
r h g r h g r g

h h h

h

     
     

     
     

 



cjhuzk; 8

a MiuAs;s jpz;k miuf;NfhsKk; h cauKk; a mbMiuAk; nfhz;l jpz;kr;

nrt;tl;lf $k;G xd;Wk; mtw;wpd; mbfs; nghUe;JkhW xU $l;Lly;

Mf;fg;gLfpd;wJ. ,f;$l;LlyhdJ xU fpilNkirkPJ miuf;Nfhsj;jpd; tis

gug;gpd; vg;Gs;spAk; njhLifapYs;sthW rkepiyapy; ,Uf;Fnkdpd; $k;gpd;

miuAr;rpf;Nfhzk;   ,d; ngWkjpiaf; fhz;f.

rkepiyf;F Nkirapd; kWjhf;fk; R ck; nkhj;j epiw 
1 2(w + w )ck; njhLifg;Gs;sp

apD}lhd epiyf;Fj;Jf; Nfhl;by; rkDk; vjpUkhf ,Ug;gJld; ikak; O ,D}L

nry;Yk;.

O  gw;wp jpUg;gk; vLj;jhy;>

1 1 2 2

3 2

2 2

w . OG   w .OG 0

2 3 1 1
. . 0

3 8 3 4

3

1

3

1
tan

3

6

a a a h h

a h

a

h

   






 

 









cjhuzk; 9

jpzpT mlu;j;jp   ck;> mb miu a  ck;> cauk; 4a ck; cila rPuhd jpz;k

nrt;tl;lf; $k;nghd;iwAk;> mb Miu a ck;> jpzpT mlu;j;jp 4  IAk; nfhz;l

rPuhd jpz;k miuf;Nfhsk; xd;wpidAk;> mtw;wpd; mbfs; xd;Wld; xd;W

nghUe;JkhW itf;fg;gl;L tpisahl;Lg;nghUs; xd;W cUthf;fg;gl;Ls;sJ. nghJ

mbapd; ikaj;jpypUe;J ,t;tpisahl;Lg;nghUspd; GtpaPu;g;G ikaj;jpw;fhd

J}uj;jpidf; fhz;f. ,t;tpisahl;Lg;nghUshdJ $k;Gg; gFjpapy; tisgug;G

jiuia njhl;Lf; nfhz;bUf;FkhW rkepiyaila KbahJ vdpd;>  20   vdf;

fhl;Lf.
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rkr;rPuhy; nghk;ikapy; GtpaPu;g;G ikak;  OM ,ypUf;Fk;.

cU epiw  N ,ypUe;J GtpaPu;g;G

ikaj; J}uk;

Cone
21
.4 . g

3
a a  1

1
NG .4

4
a a   

Hemisphere
32
. g

3
a  2

3
NG

8

a


Toy
32

(2 )g
3

a   NG

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

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

3 3 3 8

3
(2 ).NG = - 2  + 

8

(3  - 16)
NG = 

8(2+ )

a a a a

a
a

a

      

 





 



rkepiy rhj;jpakhtjw;F  NC < NG

(3 16)
tan

8(2 )

1 (3 16)

4 8(2 )

2(2 ) 3 16

20

a a
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cjhuzk; 10

miuAr;rpf;Nfhzk; 15° nfhz;l xU rPuhd nrt;tl;lf;$k;G mjd; mb fulhd

fpilj;jsj;jpy; mikAkhW rkepiyapy; cs;sJ. mjd; cr;rpf;F ,izf;fg;gl;l

,Nyrhd ePsh ,ionahd;wpdhy; $k;G xU gf;fkhf rupf;fg;gLfpd;wJ. ,ioapdhy;

fpilAld; 45° mikf;FkhW $k;gpd; mr;rpD}lhd epiyf;Fj;Jj; jsj;jpy; fPo;

Nehf;fp ,Of;fg;gLfpd;wJ. $k;gpd; cr;rpahdJ $k;gpd; njhLifg;Gs;sp gw;wp

tOf;Fk; epiyapYs;s ,Oit vd;gtw;iw Jzptjw;Fg; Nghjpa rkd;ghLfis

vOJf. ,jpypUe;J gpd;tUtdtw;iw epWTf.

(i)
3 2

W
16

T 

(ii) cuha;Tf;Fzfk; 
3

19

rkepiyf;F

 A gw;wp jpUg;gk; vLj;jy;

                    

3
T. sin 45 . sin15 0

4

3
T. sec15 .sin 45 . sin15 0

4

T 3
sin15

42 cos15

3 2
T = sin30

8

3 2

16

W h

h W h

W

W

W

   

    

 








epiyf;Fj;Jj; jpirapy;

 R. Tcos 45  - W = 0

19
                         R = 

16
W

 

fpilj;jpirapy;

      F - Tsin 45  = 0

3
                          F = 

16
W
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vy;iyr; rkepiyapy;>

F

R

3

16
19

16

3

19

W

W











cjhuzk; 11

a MiuAila xU rPuhd jpz;k miuf;Nfhsj;jpypUe;J a mb MiuAk; a cauKk;

nfhz;l jpz;kr; nrt;tl;lf;$k;G xd;W ntl;b mfw;wg;gl;L jpz;k cU xd;W

ngwg;gLfpd;wJ. $k;G> miuf;Nfhsk; vd;gtw;wpd; mbfs; O I nghJ ikakhff;

nfhz;L xd;Wld; xd;W nghUe;Jfpd;wd. ngwg;gLk; jpz;kj;jpd; GtpaPu;g;G ikaj;ij

O ,ypUe;J fhz;f.

jug ;gl ;l cUthdJ Nkw;Fwpg ;g pl ;l jpz;kj ;j pd ;

FWf;Fntl;lhdJ fpilAld;  rha;Ts;s fulhd jsj;jpy;

mjd; tisgug;G njhLufapYs;sjidf; fhl;Lfpd;wJ.

O, G vd;gd mjpAau; rupTf; Nfhl;bD}lhd xU

epiyf;Fj;Jj; jsj;jpy; cs;sd. OG fpilahf cs;sJ.

 = 30° vdf; fhl;Lf.

W vd;gJ miuf;Nfhsj;jpd; epiw

njhLGs;spapYs;s cuha;Ttpir nrt;td; kWjhf;fk;

vd;gtw;wpw;fhd ngWkhdq;fs; W rhu;ghff; fhz;f.

NkYk; jsj;jpw;Fk; jpz;kj;jpw;F ,ilg;gl;l cuha;Tf;

Fzfj;jpd; kpff;Fiwe;j ngWkjpiaf; fhzpf;f.

cU epiw O ,Ue;J GtpaPu;g;G
ikaj;jsk;

miuf;Nfhsk;
32
W

3
a

3

8
a

$k;G
21
. W

3
a a

1

4
a

vQ;rpa cU
32
W

3
a OG
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O gw;wp jpUg;gk; vLg;gpd;>

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

3 3 8 3 4

6 1
OG = 

8 4

2

a W a W a a W a

a a

a

  





clypd; rkepiyf;F>

 F, R, 
W

2
 vd;gd A  ,D}L nry;yNtz;Lk;.

OG
sin  =

OA

2           

1
           

2

         θ = 30

a

a









jsj;jpw;F rkhe;jukhf jsj;jpw;F nrq;Fj;jhf

tpirfis Jzpf;f. tpirfis Jzpf;f.

   F - sin  = 0 
2

                         F = sin
2

                            =  sin 30
2

                            =  
4

W

W

W

W









           

   R - cos  = 0 
2

                          R = cos
2

                             =  cos 30
2

3
                             =  

4

W

W

W

W
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vy;iyr; rkepiyf;F>

min

F

R

4

3

4

1

3

1

3

W

W

















cjhuzk; 12

jug;gl;l cUthdJ jpz;kr; nrt;tl;l cUis ABCD ,ypUe;J H cauKk; R,

MiuAk; nfhz;lJ. h cauKk; mbahiu R nfhz;l $k;G File;J mfw;wg;gl;lgpd;

ngwg;gl;l cUthFk;. AB apypUe;J S ,d; GtpaPu;g;G ikaj;ijf; fhz;f. ,jpypUe;J

S ,d; GtpaPu;g;Gikak; E ,y; ,Ug;gpd;  2 2 Hh   . vdf; fhl;Lf. vQ;rpa cU S

MdJ fpilAld; rha;Ts;s 
2



 
 
 

 rha;jsj;jpd; kPJ mb DC jsj;jpYs;sthW

itf;fg;gl;Ls;sJ. jskhdJ S tOf;Ftjidj; jLg;gjw;F Nghjpa fulhdjhFk;

S ,d; GtpaPu;g;G ikak; E ,Ys;snjdf; nfhz;L  R cot 2 1 H    vdpd; S ftpohJ

vdf; fhl;Lf.

rkr;rPupdhy; S ,d; GtpaPu;g;GikakhdJ cUisapd; mr;rpd; topNa ,Uf;Fk;.

  cU  epiw    AB ,Ue;J GtpaPu;g;G
ikaj;J}uk;

cUis   2R HW
H

2

$k;G   
21

R W
3

h
4

h

vQ;rpa cly;   
2R H -  W

3

h


 
 
 

y
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AB gw;wp jpUg;gk; vLg;gpd;>

2 2 2

2 2

2 2

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

3 2 3 4

H
H -    y  = 

3 2 12

6H
 y  = 

4(3H )

h
W W hW h

h h

h

h

  
 
 
 

 
 

 





GtpaPu;g;G ikak; E ,y; ,Ug;gpd;> y h

  

2 2

2 2

2 2

2 2

6H

4(3H- )

3 12H 6H 0

4H 2H 0

( 2H) 2H 0

2H+ 2H 2H 2H 0

2H 2H ,   2H+ 2H

h
h

h

h h

h h

h

h h

h




   

  

  

   

 

 

H 2H 2H

                       = 2 2 H

h h    



KM < DM vdpd;> cly; ftpohJ

 

(H ) tan R

(H ) R cot

2 1 H < R cot

h

h
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cjhuzk; 13

jug;gl;l cU h cauk; nfhz; ;lJk;   mlu;j;jpAKila ABCD ,dhy;

Fwpf;fg;gl;Ls;sJ. mbj;Jz;l tl;l Kfq;fspd; tpl;lq;fs;AB = 2a , CD = 2a MFk;.

,q;F  xU gukhdk; 0 1  .

njhifaPl;bd; %yk; ,t;tbj;Jz;lj;jpd;

jpzpT  
2 21

(1 )
3

a h      jpzpT ikakhdJ

rpwpaKfj;jpd; ikaj;jpypUe;J  
2

2

3 2

4 1

h  

 

  
 

  

J}uj;jpy;ypUf;Fk; vdf; fhl;Lf.

,jpypUe;J a MiuAk; h cauKk; nfhz;l

rPuhd jpz;k nrt;tl;f;$k;G xd;wpd; jpzpT>

jpzpTikak; vd;gdtw;iw ca;j;jwpf.

mbj;Jz;lk; ABCD ,y; ,Ue;J mbahiu a  ck; 
2

h
 cauKk; nfhz;l VAE vd;w

Neu; nrt;tl;lf;$k;G File;J mfw;wg;gLtjd;%yk; jpz;k cU J ngwg;gLfpd;wJ.

J ,d; jpzpTikak; G ,d; epiyiaf; fz;L G
1
 MdJ V cld; nghUe;jhJ

vd;gjid tha;g;Gg;ghu;f;f. cly; J MdJ mjd; ngupa Kfj;jpd; gupjpapYs;s

Gs;spapypUe;J njhq;ftplg;gLk;NghJ rkepiyapy; J ,d; rkr;rPu; mr;R epiyf;Fj;Jld;

b Nfhzj;ij Mf;Fnkdpd;
2

2

8 2 2
tan

4 8 5

a

h

 


 

  
  

  
.

(1 )

(1 )

(1 )

x h
r a a

a
r a x

h

a
r x a

h
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tl;lj;jl;L  PQ ,d; cauk; x ,  AB ,y; ,Ue;jhd J}uk; x I fUjpd;.

PQ  ,d; fdtsT 2r x 

PQ   ,d; jpzpT 2r x  

           
2

0

 =
h

r dx 

rkr;rPupd; gb GtpaPu;g;G ikak; G,  ikaq;fis ,izf;Fk; Gs;sp LM ,d; kPJ
fplf;Fk;.

 

2

2

0

2 2 2
3 2 2 2

2

0

2 2 4 2 3 2
2 2

2

0

2 2 4 2 3 2
2 2

2

 = .

1

LG = 
M

(1 ) 2
(1 )

M

(1 )
2 (1 )

M 4 3 2

(1 )
2 (1 )

M 4 3 2

M. LG

h

h

h

r x x

a
x a xdx

h

a a
x x a x dx

hh

a x a x x
a

hh

a x a x x
a

hh

  


 

  
 

 
  

 
  



 
 

 

 
    

 

  
     

  

  
     

  









2 2
2 2

2 2 2 2 2

(1 ) 2
(1 )

M 4 3 2

3(1 2 ) 8 8 6

M 4 3

h a

a h

 
 

      

 
   

 

     
  

 

    

 
 
 

3

2

0

0

3 3

33 3
2

2 2

(1 )

(1 )
.

(1 )
3

1
3 (1 )

1(1 )

3 1 3 1

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

h

h

a x
a

a x h
a dx

h a
h

h
a a a

a

ha
a h

a

a h
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2 2
2

22 2

2 2

2

2

2 3
12M

2 3

12 1
3

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

4 1

a h

a h

a h

h

 
 

  


  

 

 

  

 


 

  
  

  

0  NghJ mbj;Jz;lkhdJ h cauKk; mbMiu a IAk; cila xU $k;ghf
khWk;.

 $k;gpd; jpzpT 
21

3
a h    (1) ,ypUe;J 0 

cr;rpapUe;J GtpaPu;g;G ikaj;J}uk; 
3 3

.
4 1 4

h h
    (  (2) ,ypUe;J 0  )

J ,d; GtpaPu;g;Gikak; fhzy;.

cU epiw                  AB ,ypUe;J GtpaPu;g;G
       ika J}uk;

mbj;Jz;lk;              
2 21

g(1+ + )
3

a h              

2

2

2 3

4 1

h  

 

  
 

  

$k;G VAB                   
21

3 2

h
a g                       

1
.

4 2 8

h h


vQ;rpa cU J          

2
21

1
3 2

a h g


  
 

  
 

       y

L gw;wp jpUg;gk; vLg;gpd;>

 
 

 

 

22
2 2 2 2 2

2

2 2
2

2

2

2

2

2 2

2

2 31 1 1
1 1 . .

3 2 3 4 3 2 81

1 2 3
2 4 16

3 8 12

8 2 2

3 8 12

2 8 22 2

3 8 12 4 2 2

8 2 2

h h h
a h g y a g a g

h h
y

h
y

h h h
y

h

 
         

 

 
  

 

 

 

 

   

 

   
             

 
      

 

  
  

  

  
   

  

     
 

   


2

2

4
0                       ( 0< <1)

8 2 2

h 
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Gs;sp  V  MdJ G
1 
cld; nghUe;jhJ>

  

2

2

2

2

tan

3 8 12

8 2 2

5 8 4

8 2 2

a

h y

h
h y h

h



 

 

 

 




  
    

  

  
  

  

epiyf;Fj;J
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8.4  gapw;rp

1. ABC ,ypUe;J ADE mfw;wg;gLfpd;wJ. ,q;F DE //BC ck; ADE =

1

2
ABC ck; MFk;. BC ,ypUe;J vQ;rpa gFjpapd; GtpaPu;g;G ikaj;ij>

J}uj;ijf; fhz;f.

2. ABC ,y; ,Ue;J ADE vd;w gFjp mfw;wg;gLfpd;wJ.  ,q;F DE// BC.

A ,ypUe;J BC, DE vd;gtw;wpw;fhd J}uq;fs; KiwNa a, b vdpd; BC

,ypUe;J kPjpg; gFjpf;fhd GtpaPu;g;G ikaj;J}uk; 
2 22
3( )

a ab b
a b

 
  vdf; fhl;Lf.

3. a, b, c ePsk; nfhz;l 3 rPuhd Nfhy; xU Kf;Nfhzpia mikf;FkhW

mtw;wpd; Kidfspy; %l;lg;gLs;sd. ,k;Kf;Nfhzpapd; GtpaPu;g;G ikaj;ijf;

fhz;f.

4. ABC xU rPuhd Kf;Nfhz mluhFk;. ,jpypUe;J ,k;Kf;Nfhzpapd; cs;tpl;lg;

gFjp mfw;wg;gLfpd;wJ. BC ,ypUe;J vQ;rpa gFjpapd; GtpaPu;g;G ikak;

3

2

S 2 3
3

s aS
as s S




 
 
 



  vdf; fhl;Lf. ,q;F S vd;gJ mlupd; gug;Gk; s vd;gJ

mlupd; Rw;wstpd; miug;gq;Fk; MFk;. BC = a.

5. ACB vd;gJ AOB I tpl;lkhfTk; OC I AB ,w;Fr; nrq;Fj;jhd MiuahfTk;

nfhz;l rPuhd miutl;l mluhFk; tl;lj;jpd; Miu a. P MdJ OB ,y;

mikaf;$bathWk; OP = 
2

a
   MFkhWs;s xU rJug;gFjp OPQR

mlupypUe;J ntl;b mfw;wg;gl;lhy; OB, OC vd;gtw;wpypUe;J vQ;rpa gFjpapd;

GtpaPu;g;G ikaj;ijf; fhz;f. ,jpypUe;J vQ;rpa gFjpahdJ A ,ypUe;J

rkepiyapy; fl;b njhq;ftplg;gLk;NghJ AB epiyf;Fj;Jld; mikf;Fk;

Nfhzj;jpd; jhd;rd; 
1

2
,y; FiwthFk; vdf;fhl;Lf.

6. ABCDEF vd;gJ xU xOq;fhd mWNfhzp tbtpy; mike;j  xU mlu;.

ABC vd;w gFjp ntl;b vLf;fg;gl;L DEF vd;wKf;Nfhzpapd; kPJ

xl;lg;gLk;NghJ ngwg;gLk; cUtpd; gtpaPu;g;G ikakhdJ 
2

9

a
 J}uj;jhy;

efu;j;jg;gLk; vd epWTf. ,q;F a vd;gJ mWNfhzpapd; xUgf;f ePskhFk;.
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7. a Miunfhz;l rPuhd miutl;l mlu; xd;wpd; GtpaPu;g;G ikak; mjd;

ikaj;jpypUe;J  
4

3

a


 J}uj;jpy; ,Uf;Fk; vd epWTf.

2a MiuAila rPuhd xU miutl;l mlupd; mb AOB MFk;. O vd;gJ

ikak;. mb 40 MfTk; Miu a MfTk; cila xu miutl;l mlu; ntl;b

mfw;wg;gl;L vQ;rpa gFjp A ,ypUe;J njhq;ftplg;gLfpd;wJ. rkepiyapy;

AOB epiyf;Fj;Jld; Mf;Fk; Nfhzj;ijf; fhz;f.

8. xNu mbiaf; nfhz;l xU Neu; nrt;tl;lf; $k;Gk; xU nrt;tl;l cUisAk;

mtw;wpd; mbfs; nghUe;JkhW ,izf;fg;gl;L $l;LU Mf;fg;gLfpd;wJ.

,f;$l;LUtpd; GtpaPu;g;G ikakhd mtw;wpd; nghJ mbapy; mikAk; vdpd;

$k;gpd; cauj;jpw;Fk; cUisapd; cauj;jpw;FKs;s tpfpjj;ijf; fhz;f.

9. xU jpz;kr; nrt;tl;l $k;gpd; mbg;gFjp Jisf;fg;gl;L mNj mbia cila

xU gFjp nghs;shf;fg;gl;l xU nrt;tl;lf; $k;G ngwg;gLfpd;wJ. vQ;rpa

gFjpapd; GtpaPu;g;G ikakhdJ nghl;$k;gpd; cr;rpapy; mikAnkdpy; vt;tsT

cauk; Jisf;fg;glNtz;Lk; vdf; fhz;f.

10. 60° cr;rpf;NfhzKila Neu; nrt;tl;lf;$k;G xd;wpypUe;J mjp$ba Miu

nfhz;l xU Nfhsk; ntl;b mfw;wg;gLfpd;wJ. vQ;rpa gFjpapd; GtpaPu;g;Gikak;

mr;rpid 11 : 49 vd;w tpfpjj;jpy; gpupf;fpd;wJ vdf; fhl;Lf.

11. h cauKila xU Neu; nrt;tl;lf;$k;G MdJ cauj;jpy; mr;Rf;F 
2

h

cauj;jpy; mr;Rf;Fr; nrq;Fj;jhd jsk; xd;wpdhy; ntl;b mfw;wg;gLfpd;wJ.

ngwg;gLk; mbf;fz;lk; (Frustum) ,d; GtpaPu;g;G ikaj;ijf; fhz;f.

ngwg;gLk; mbf;fz;lj;jpd; rpwpa tl;l Nkw;gug;gpd; tpspk;gpypUe;J

njhq;ftplg;gbd; mbapd; tpl;lk; fpilAld; mikf;Fk; Nfhzj;ijf; fhz;f.

12. jtpu;f;fg;glj;jf;f jbg;G nfhz;lJk; s gug;glu;j;jp nfhz;lJkhd gjhu;j;jj;jp

dhy; nra;ag;gl;l xU Neu; nrt;tl;l nghl;$k;ghdJ ,f;$k;gpd; Miuf;F

rk Miunfhz;l xU miuf;Nfhzj;jpd; tpspk;Gld; nghUj;jg;gLfpd;wJ.

,f;$l;LUthdJ $k;gpd; gpwg;ghf;fp mOj;jkhd fpilj;jiuAld; nghUe;JkhW

r k epi y a py ; c s ;s J . $ k ;gpd ; m i uA r ;r pf ;Nf hz k ; (cot2 + 3) = 3(cos -

2sin) vd;w rkd;ghl;lhy; jug;gLk; vdf; fhl;Lf.

13. cr;rp O, miuAr;rpf;Nfhzk; , cauk; h vd;gdtw;iwf; nfhz;l mbaw;w

xU nghl;$k;ghdJ myFg; gug;gpw;F  jpzpT nfhz;l xU cNyhfj;jhs;

Mf;fg;gl;Ls;sJ. ,jd; jpzpT h2 sec tan vdf;fhl;b mjd; jpzpT

ikaj;ijAk; fhz;f.
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ikak; B Miu htan If; nfhz;lJk; mNj cNyhfj;jhspdhy;

Mf;fg;gl;lJkhd rPuhd tl;lj; jpl;byhd Kb Mf;$k;gpw;Fg; nghUj;jg;

gLfpd;wJ. O tpypUe;J $l;Llypd; GtpaPu;g;G ikakhdJ 
 

2
sec tan

3
sec tan

h  

 

 
 
 





vdf; fhl;Lf.

,f;$l;LlyhdJ tl;l tpspk;gpYs;s Gs;sp A njhq;ftplg;gLk;NghJ AO, AB

vd;gd fPo;Kf epiyf;Fj;Jld; rkNfhzq;fis Mf;fpdhy; sin = 
1
3
 vdf;

fhl;Lf.

14. gpiwtbtpy; mike;j xU rPuhd mlu; O I ikakhfTk; a Miunfhz;l

miutl;l  mluhYk; Miu a, cilaJk; ikak; C ,y; vd;w 
2
3


Nfhzj;ij vjpuikf;Fk; tpy;yhYk; Mf;fg;gl;Ls;sJ. (glj;jpw; fhl;lg;gl;

Ls;sJ.)

,t;tlupd; GtpaPu;g;G ikakhdJ C ,ypUe;J ka J}uj;jpYs;sJ vdf; fhl;Lf.

,q;F k = 
3 3

+6 3




.

mlupd; jpzpT M vd;f. jpzpT m ck; ePsk; 2a ck; nfhz;l rPuhd

Nfhypd; AD ,d; Kid A ,y; BA topNa tpiwg;ghfg; gpizf;fg;gl;L

glj;jpw; fhl;bathW xU sickle Mf;fg;gl;Ls;sJ. ,e;j sickle MdJ gpiwg;gFjp

epiyf;Fj;jhfTk; D miutl;lg; gFjp vd;gd epyj;ijj; njhlf;$bathWk;

xU fpilj;jiuapy; itf;fg;gl;Ls;sJ. cU rkepiyapy; ,Ug;gpd;

 M 3-1 <4 6m vdf; fhl;Lf.
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15. a MiuAk; ikak; O IAk; gug;glu;j;jp r ck; nfhz;l xU rPuhd Nfhs

Xl;bd; ikaj;jpypUe;J acos, acos J}uq;fspYs;s ,U rkhe;ju jsq;fspdhy;

(O ,d; ,Ugf;fKk; cs;s) ntl;bg; ngwg;gl;l cU glj;jpy; fhl;lg;gl;Ls;sJ.

O <  <  < 
2


njhifaPl;bd; %yk;

(i) ngwg;gl;l tyaj;jpd; jpzpT

2a2(cos + cos) vdf; fhl;Lf.

(ii) ngwg;gl;l tyaj;jpd; jpzpT

ikak; rkr;rPu; mr;rpYk; A, B

,ypUe;J eLNt cs;s Gs;spapy;

A As;s gf;fkhf ,Uf;Fk; vdf;

fhl;Lf.

jw;NghJ asin MiuAilaJk; gug;glu;j;jp  cilaJkhd tl;lj;jl;L ngupa

tl;l tpspk;gpw;F tl;lj;jl;bd; ikak; B ,izf;fg;gLfpd;wJ. sin =  1 cos

vdpd; $l;LlyhdJ NfhsNkw;gug;gpd; vg;Gs;spapYk; njhLifapYs;s

fpilj;jiuapy; rkepiyapy; ,Uf;Fk; vdf; fhl;Lf.

16. njhifaPl;LKiw%yk; a MiuAilaJk;  gug;glu;j;jpAk; nfhz;l nghs;

miuf;Nfhs Xl;bd; ikaj;jpypUe;J acos J}uj;jpy; Nfhs Xl;bd; tpspk;gpw;F

rkhe;jukhd jsj;jpdhy; ntl;lg;gl;L ngwg;gLk; mbf;fz;lj;jpd; (Frustum)

GtpaPu;g;G ika OC ,d; eLg;Gs;spapy; ,Uf;Fk; vdf;fhl;Lf. ,q;F C

vd;gJ rpwpa tl;ltpspk;gpd; ikak;.

NkYs;s mbf;fz;lj;jpd; (frustum) rpwpa tpspk;gpw;F asin MiuAilaJk;

mNj gug;glu;j;jp  nfhz;lJkhd xU tl;lj;jl;L tpiwg;ghf ,izf;fg;gl;L

xU fpz;zk; Mf;fg;gLfpd;wJ. ,f;fpz;zj;jpd; GtpaPu;g;G ikak; OC ,y;

mikAk; vdTk; O ,ypUe;J 

2

2

1 cos cos
cos

1 2 cos cos
a

 


 

 

 

 
 
 

 J}uj;jpYk;

,Uf;Fk; vdf; fhl;Lf.
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a = 3

 MAk; W  vd;gJ fpz;zj;jpd; epiw W vdTk; nfhs;f. O, A, B vd;gd

xNu Neu;Nfhl;by; ,Uf;fj;jf;fthW ePsk; b Ak; epiw 4

 ck; nfhz;l

rPuhd Nfhy; AB fpz;zj;jpd; tpspk;gpw;F ,izf;fg;gl;L xU Sauce pan

cUthf;fg;gLfpd;wJ. (glj;jpw; fhl;lg;gl;Ls;sJ.) Sauce pan ,d; GtpaPu;g;G

ikaj;jpd; epiyiaf; fhz;f. ,e;j Sauce pan MdJ Kid B ,ypUe;J

RahjPdkhfj; njhq;ftplg;gLk;NghJ fPo;Kf epiyf;Fj;Jld; 
1 1

tan
7

  
 
 

 vd;w

Nfhzj;ij Mf;fpdhy; 3b = 4a vdf;fhl;Lf.


