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i i

gzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jp

fzpjf; fy;tpia mgptpUj;jp nra;tjw;fhf> Njrpa fy;tp epWtfj;jpd; fzpjj; Jiw

rkfhyj;jpw;fhd gy;NtW eltbf;iffis vLj;JtUfpd;wJ. nraw;ghLfisAk;

gapw;rpfisAk; nfhz;l juk; 9 nray; E}y; mjd; xU tpisthFk;.

juk; 11 ,d; ,Wjpapy; eilngWk; fy;tpg; nghJj;juhjug;gj;jpug; (rhjhuz juk;)  guPl;irf;fhf

Kd;dhaj;jk; nra;tpg;gJ ghlrhiy Mrpupau;fspd; gpujhd flikahFk;. ,jw;fhf

cgNahfpf;ff; $ba nghUj;jkhd fzpg;gPl;Lf; fUtpfs; kpfTk; FiwT. re;ijapy;

fhzg;gLfpd;w mjpfkhd fzpg;gPl;Lf; fUtpfs; nghUj;jkw;wjhfTk;> jukw;wjhfTk;

fhzg;gLfpd;wd. ,jidf; fUj;jpw; nfhz;L khztu;fs; guPl;irf;F tpUg;Gld; Kfk;

nfhLf;Fk; tifapy; Njrpa fy;tp epWtfj;jpd; fzpjj; Jiwapdhy; ,r;nray; E}y;

jahupf;fg;gl;Ls;sJ. ,jpy; fhzg;gLk; ghl tplaq;fs;> nraw;ghLfs;> cjhuzq;fs;

kw;Wk; gapw;rpfs; khztu;fSf;Fk; Mrpupau;fSf;Fk; gaDilajhf mikAk; vd;gjpy;

Iakpy;iy.

,g; Gj;jfj;ij Mrpupau;fSk;> khztu;fSk; gad;gLj;jp milTkl;lj;ij mjpfupj;Jf;

nfhs;s Ntz;Lk; vdf; Nfl;Lf;nfhs;fpd;Nwd;.

,r; nray; E}y; cq;fs; iffspy; fpilg;gjw;F mDruiz toq;fpa Mrpa mgptpUj;jp

tq;fpapd; nraw;wpl;lj;jpw;Fk;> ,r; nraw;ghL ntw;wpfukhf miktjw;F cjtpa Njrpa

fy;tp epWtfj;jpd; fzpjj; Jiwapdu;fSf;Fk;> ntspthup tsthsu;fSf;Fk; vdJ

kdg;G+u;tkhd ed;wpfisj; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp [ae;jp FzNrfu>fyhepjp [ae;jp FzNrfu>fyhepjp [ae;jp FzNrfu>fyhepjp [ae;jp FzNrfu>fyhepjp [ae;jp FzNrfu>

gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.
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Kd;DiuKd;DiuKd;DiuKd;DiuKd;Diu

kf;fs; Nkw;nfhs;fpd;w nraw;ghLfspy;> mjpfkhdtw;iw ,yFgLj;jpf; nfhs;tjw;fhf>

fzpj vz;zf;fU gad;gLj;jg;gl;Ls;sik> ehk; md;whlk; Nkw;nfhs;fpd;w ve;jnthU

tplaj;ijAk; gFg;gha;T nra;tjd; %yk; ed;whf Gydhfpd;wJ. ngupNahu;> rpwpNahu;

midtUk; fzpj vz;zf;fUf;fisf; fl;lhakhf VNjh xU topapy; gpuNahfpf;fpd;wdu;.

ehk; Nkw;nfhs;fpd;w nraw;ghLfSf;Fk;> ekJ maypy; Nkw;nfhs;sg;gl;Ls;s midj;J

tplaq;fSf;fhfTk;> fzpj vz;zf;fU gad;gLj;jg;gl;Ls;sikia mtjhdpf;ff;

$bajhfTs;sJ. fzpjj;jpd; gpuNahfk; mjpfupj ;Js;sikAk;> mjd; juk;

mjpfupj;Js;sikAk; cyif Xuplj;jpw;Ff; nfhz;;L tUk; tifapy; njhopEl;gg; Gul;rp

epfo;tjw;F VJthapd. cz;ikapy; fzpj vz;zf;fU kdpj tho;f;iff;F

mj;jpahtrpakhdJ  vd;gJ kpfj; njspthdJ.

,e;j epiyik njhlu;ghf ed;whf tpsq;fpf; nfhz;l cyfpy; ve;jnthU ehl;bYk;

ghlrhiyg; ghlj;jpl;lj;jpy; fzpj ghlj;jpw;F xU Kf;fpa ,lk; toq;fg;gl;Ls;sJ.

epiyik ,t;thwpUg;gpDk; vkJ ehl;by; f.ngh.j(rh/j) guPl;irapy; fhl;lg;gLfpd;w

jpwik kfpo;r;rpfukhdjy;y. ,q;F jukhd fw;wy; #oy; khztu;fSf;Ff; fpilf;fhik>

milT kl;lk; Fiwtjw;Ff; fhuzkhFk;. vdNt jukhd fw;wy; rhjdq;fis

khztu;fSf;Ff; fpilf;fr; nra;tJ kpf ,d;wpaikahjJ. khztu;fspd; fzpj vz;zf;fU

milT kl;lj;jpid Nkk;gLj;Jtjw;fhf Njrpa fy;tp epu;thfk; 2014k; Mz;bypUe;J

gy;NtW KiwfisAk;> cj;jpfisAk;> Njrpa kl;lj;jpy; mwpKfg;gLj;jpf; nfhz;bUf;fpd;wJ.

mjd; kw;WnkhU gbahf> juk; 9 fzpj nray; E}y; I, fzpj nray; E}y; II

jahupf;fg;gl;Ls;sd. ,r; nray;E}y;fisj; jahupf;Fk; NghJ> fzpj vz;zf;fUf;fs;

gw;wpa njspitg; ngw;Wf; nfhs;tjw;fhf> xt;nthU fzpj vz;zf;fU gw;wpAk;

mwpKfnkhd;W toq;fg;gl;Ls;sJ. ,J gw;wp khztu;fspd; ftdj;ij <u;g;gJ Mrpupaupd;

nghWg;ghFk;. khztu;fs; mwpitAk;> njspitAk; ngw;wf; nfhs;tjw;fhfj; jdpahfNth>

FOthfNth my;yJ Mrpupaupd; topfhl;lY}lhfNth ,jidg; gad;gLj;jyhk;. ,J

khztu;fSf;F khj;jpukd;wp> Mrpupau;fSf;Fk; Kf;fpakhf ,Uf;Fk; vd;gijf;

$wpahfNtz;Lk;.

,e;jr; nray; E}iyr; rupahf> Kiwahfg; gad;gLj;jp khztu;fis topg;gLj;Jjy;

Mrpupau;fspdJk;> cupa vy;yh cj;jpNahfj;ju;fspdJk; nghWg;G vd;gijf; Fwpg;gpLfpNwd;.

juk; 9 ,w;F ,t;thwhd Njrpa kl;lj;jpy; mwpKfk; nra;ag;gl;l nray;E}y;fs; ,y;yhjNjhL>

,e;jr; nray; E}iyg; ghlrhiyfs; Kiwahfg; gad;gLj;jpg; ngwg;gLfpd;w mDgtj;ij

vkf;Fj; njuptpf;Fk;gb tpdakhff; Nfl;Lf;nfhs;fpd;Nwd;. mJ vjpu;fhyj;jpy;

Nkw;nfhs;sg;gLfpd;w kPs; guprPyid eltbf;iffSf;F cjtpahf ,Uf;Fk;.

fzpj ghlj;jpd; Kf;fpaj;Jtj;ijAk;> khztu;fsplk; fzpj vz;zf;fU milit

Vw;gLj;Jtjd; Kf;fpaj;Jtj;ijAk;> Nehf;fhff; nfhz;L ,r;nray; E}iy vy;yhg;

ghlrhiyfspYk; rpwg;ghfg; gad;gLj;jp> vkJ ,e;j Kaw;rpapid ntw;wpngwr; nra;tPu;fs;

vd vjpu;ghu;f;fpd;Nwhk;.

Nf. uQ;rpj; gj;krpwp>Nf. uQ;rpj; gj;krpwp>Nf. uQ;rpj; gj;krpwp>Nf. uQ;rpj; gj;krpwp>Nf. uQ;rpj; gj;krpwp>

gzpg;ghsu;>

fzpjj;Jiw>

Njrpa fy;tp epWtfk;.
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mzpe;Jiumzpe;Jiumzpe;Jiumzpe;Jiumzpe;Jiu

,yq;ifg; ghlrhiyfspy; fzpj ghlj;jpd; milT kl;lk; njhlu;gpy; rkdw;w jd;ik
fhzg;gLfpd;wJ. f.ngh.j. (rh/j) ngWNgWfisg; gFg;gha;T nra;J mtjhdpf;Fk; NghJ
NgWfspd; kl;lq;fs; 0% - 100% tiu gutpf; fhzg;gLfpwJ. vkJ ehl;by; fhzg;gLk;
,t; xOq;fw;w epiyikfis mtjhdpj;J> ,e; epiyikfis khw;Wtjw;F Mrpa
mgptpUj;jp tq;fpapd; KjyPl;Lld; Njrpa fy;tp epWtfj;Jf;Fg; nghWg;gspf;fg;gl;Ls;sJ.
,jd; gb 2016 Mk; Mz;by;; ehl;by; fzpj ghl ngWNgw;wpid 65% Mf cau;j;j
Ntz;ba ,yf;F mspf;fg;gl;Ls;sJ. ,t; ,yf;if miltjw;Fj; Njrpa fy;tp epWtfj;jpd;
fzpjj;Jiw gy;NtW nraw;jpl;lq;fis Kd;ndLf;fpd;wJ.

,r;nraw;jpl;lj;jpidg; ghlrhiyfspy; eilKiwg;gLj;Jtjw;fhfg; gpd;tUk; ghluPjpahd
rhjdq;fs; ghlrhiyf;F toq;fg;gLfpd;wd.

1. “,yF topapy; fzpjk;” vd;w khztu; gapw;rpg; Gj;jfq;fspd; njhFjp. (6 Gj;jfq;fs;)
2. Ma;e;jwp tpdhg;gj;jpuq;fspd; njhFjp mlq;fpa Gj;jfq;fs;. (5 Gj;jfq;fs;)
3. juk; - 11 ,d; ,Wjpapy;> khztu;fis f.ngh.j (rh.j) guPl;irf;Fj; jahu;

gLj;Jtjw;fhfg; guPl;irf;Fg; gapw;Wtpf;Fk; Nehf;fpy; jahupf;fg;gl;l tpdhj;jhs;fs;
7 mlq;fpa Gj;jfk;.

4. khztu;fs; fw;w tplaq;fis cWjpg;gLj;jpf; nfhs;tjw;Fk;> guPl;irf;Fj; jahu;
gLj;Jtjw;Fk; jahupf;fg;gl;l tpdh tq;fp.

5. juk; - 10 ,d; ,Wjptiu khztu;fs; fw;w tplaq;fis kPl;bf; nfhs;tjw;Fk;>
jtizg; guPl;irf;F Maj;jkhtjw;Fk;> jahupf;fg;gl;l tpdhg;gj;jpuq;fs; 5 mlq;fpa
Gj;jfk;.

juk; 9 ,w;fhd fzpj nray; E}y; II MdJ juk; 9 ,d; ghl xOq;fpw;F Vw;g 13
ghlq;fisf; nfhz;ljhfj; jahupf;fg;gl;Ls;sJ.

xt;nthU ghlj;jpYk; gpd;tUk; tplaq;fs; mlq;Ffpd;wd.

• ghl cs;slf;fk; •

tiutpyf;fzq;fs;

•

tpgupj;jy;fs;

•

nraw;ghLfs;

•

cjhuzq;fs;

•

gy;NtW gapw;rpfs;

•

gpw;Nrhjid

ghlj;jpd; Fwpf;Nfhisj; njspthf ,dq;fhZk; tifapy; ghl cs;slf;fk; Fwpg;ghff;
fhl;lg;gl;Ls;sJ.

khztu;fs; ghltplaq;fis ,yFthf tpsq;fpf; nfhs;Sk; tifapy; rpW gbKiwahf
xOq;fikf;fg;gl;Ls;sJ. xt;nthU gbKiwapd; njhlf;fj;jpYk; mg;gbKiwf;Fj; Njitahd
tiutpyf;fzk;> tpgupj;jy; vd;gd cs;slf;fg;gl;Ls;sd. khztu;fs; ,yFtpy; tpsq;fpf;
nfhs;Sk; tifapy; vspjhf tpgupf;fg;gl;Ls;sJ. khztu;fs; jdpahfr; nra;Ak; tifapy;
nraw;ghLfs; vspjhfj; jahupf;fg;gl;Ls;sd.

vspjhdtw;wpypUe;J Muk;gpf;Fk; tifapy; cjhuzq;fs; xOq;fhfj; jahupf;fg;gl;Ls;sNjhL>
xt;nthU gbKiwapYk; $ba cjhuzq;fs; Kd;itf;fg;gl;Ls;sd. cjhuzq;fisj;
njspthf tpsq;fpf; nfhs;Sk; tifapy; Njitahd ,lq;fspy; cjhuzj;jpw;F mUfpy;
topfhl;ly;fs; toq;fg;gl;Ls;sd. xt;nthU gbKiwapd; ,WjpapYk; ghltplaq;fis
cWjp nra;J nfhs;tjw;Fk;> gpuNahfj;jpw;Fk; NghjpasT gapw;rpfs; cs;slf;fg;gl;Ls;sd.

ghlj;jpd; ,Wjpapy; khztdJ milit msg;gjw;fhfg; gpw;Nrhjid Nru;f;fg;gl;Ls;sJ.
ghl cs;slf;fj;jpd; vy;yhg; gFjpfSk; mlq;FkhW gpw;Nrhjid jahupf;fg;gl;Ls;sJ.



v

xt;nthU ghlKk; khztu;fs; jdpahff; fw;Wf; nfhs;Sk; tifapy; jahupf;fg;gl;Ls;sJ.
juk; 9 khztu;fSf;Fj; jahupf;fg;gl;lhYk; $l> juk; 10> 11 khztu;fSk; gad;gLj;Jtjw;F
cfe;jJ.
,r; nray; E}iyg; gad;gLj;Jtjw;F khztu;fSf;Fr; re;ju;g;gk; Vw;gLj;JtJ khztu;fs;
fzpjj;ij ,yFthff; fw;gjw;fhd xU Muk;gkhf mikAk; vd;gJ vkJ vjpu;ghu;g;ghFk;.

,r; nray; E}iy cq;fsJ ghlrhiyapd; fw;wy; fw;gpj;jy; nrad;Kiwapy; ,izj;Jf;
nfhz;L khztu;fspd; fzpj milit mgptpUj;jp nra;J nfhs;SkhW mjpgu;fsplKk;>
Mrpupau;fsplKk; Nfl;Lf; nfhs;fpd;Nwhk;.

,e; nray; E}y; njhlu;ghfTk;> ,jidg; gad;gLj;Jk; NghJ tFg;giwapy; Vw;gl;l
gpur;rpidfs; njhlu;ghfTk;> cq;fsJ Mf;fG+u;tkhd fUj;Jf;fisAk;> MNyhridfisAk;
vkf;F mDg;gp itf;FkhW Nfl;Lf;nfhs;fpd;Nwhk;.

gy;yhapuf; fzf;fhd khztu;fs; fzpj ghlj;jpy; rpj;jpailahky; ngUk; gpur;rpidahff;
fhzg;gLk; ,yq;ifapd; fy;tpia cau;j;Jtjw;fhf ,e;E}yhdJ juk; 9 khztu;fSf;F
cjTk; vd;gNj vkJ gpuhu;j;jidahFk;.

nraw;jpl;lf; FO (jiytu;)nraw;jpl;lf; FO (jiytu;)nraw;jpl;lf; FO (jiytu;)nraw;jpl;lf; FO (jiytu;)nraw;jpl;lf; FO (jiytu;)
f.ngh.j. (rh/j) ngWNgw;wpid mjpfupf;Fk; nraw;wpl;lk;



vi

MNyhrid :MNyhrid :MNyhrid :MNyhrid :MNyhrid :
fyhepjp n[ae;jp FzNrfu>fyhepjp n[ae;jp FzNrfu>fyhepjp n[ae;jp FzNrfu>fyhepjp n[ae;jp FzNrfu>fyhepjp n[ae;jp FzNrfu>
gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.

jpU. vk;. vt;. v];. gP. [atu;jd>jpU. vk;. vt;. v];. gP. [atu;jd>jpU. vk;. vt;. v];. gP. [atu;jd>jpU. vk;. vt;. v];. gP. [atu;jd>jpU. vk;. vt;. v];. gP. [atu;jd>
gpujpg; gzpg;ghsu; ehafk;>

tpQ;Qhd njhopDl;g gPlk;> Njrpa fy;tp epWtfk;.

Nkw;ghu;it :Nkw;ghu;it :Nkw;ghu;it :Nkw;ghu;it :Nkw;ghu;it :
jpU. Nf. uQ;rpj; gj;krpwp>jpU. Nf. uQ;rpj; gj;krpwp>jpU. Nf. uQ;rpj; gj;krpwp>jpU. Nf. uQ;rpj; gj;krpwp>jpU. Nf. uQ;rpj; gj;krpwp>
gzpg;ghsu;>

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jpl;lkplYk; xOq;fikg;Gk; :jpl;lkplYk; xOq;fikg;Gk; :jpl;lkplYk; xOq;fikg;Gk; :jpl;lkplYk; xOq;fikg;Gk; :jpl;lkplYk; xOq;fikg;Gk; :
jpU. [P. vy;. fUzhuj;djpU. [P. vy;. fUzhuj;djpU. [P. vy;. fUzhuj;djpU. [P. vy;. fUzhuj;djpU. [P. vy;. fUzhuj;d
rpNu\;l tpupTiuahsu;>

juk; 10-11 fzpj ghl nraw;wpl;lf; FOj; jiytu;>

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jkpo;nkhop %y ,izg;ghf;fk; :jkpo;nkhop %y ,izg;ghf;fk; :jkpo;nkhop %y ,izg;ghf;fk; :jkpo;nkhop %y ,izg;ghf;fk; :jkpo;nkhop %y ,izg;ghf;fk; :
jpU. f. RNjrd;>jpU. f. RNjrd;>jpU. f. RNjrd;>jpU. f. RNjrd;>jpU. f. RNjrd;>
cjtp tpupTiuahsu;>

fzpjj;Jiw> Njrpa fy;tp epWtfk;.

cs;thup tsthsu;fs; :cs;thup tsthsu;fs; :cs;thup tsthsu;fs; :cs;thup tsthsu;fs; :cs;thup tsthsu;fs; :

 jpU. G.L. fUzhuj;d rpNu\;l tpupTiuahsu;>
fzpjj;Jiw> Njrpa fy;tp epWtfk;.

 jpU. G.P.H. [fj;Fkhu rpNu\;l tpupTiuahsu;>
fzpjj;Jiw> Njrpa fy;tp epWtfk;.

 jpUkjp. M. epy;kpdp gPup]; rpNu\;l tpupTiuahsu;>
fzpjj;Jiw> Njrpa fy;tp epWtfk;.

 jpU. S. ,uhN[e;jpuk; rpNu\;l tpupTiuahsu;>
fzpjj;Jiw> Njrpa fy;tp epWtfk;.

 jpU. C. RNjrd; cjtp tpupTiuahsu;>
fzpjj;Jiw> Njrpa fy;tp epWtfk;.

jpU. P. tp[a;Fkhu; cjtp tpupTiuahsu;>
fzpjj;Jiw> Njrpa fy;tp epWtfk;.

nry;tp. K.K.V.S fq;fhdk;Nf cjtp tpupTiuahsu;>
fzpjj;Jiw> Njrpa fy;tp epWtfk;.



vii

ntspthupntspthupntspthupntspthupntspthup tsthsu;fs;: tsthsu;fs;: tsthsu;fs;: tsthsu;fs;: tsthsu;fs;:

jpUkjp. W.M.P.J. tpN[Nrfu Xa;T ngw;w gzpg;ghsu; (fzpjk;)

jpU. J.M.L. yf;\;kd; Xa;T ngw;w cggPlhjpgjp (fy;tpapaw; fy;Y}up)

jpU. D.S. tLfhNf Xa;T ngw;w gPlhjpgjp (fy;tpapaw; fy;Y}up)

jpU. N.G. S. yypj; jpyful;z Xa;T ngw;w Mrpupa MNyhrfu;

jpU. N.G. nrdtpuj;d Xa;T ngw;w Mrpupa MNyhrfu;

jpU. Y.V.R. tpjhuz Mrpupa MNyhrfu;>
tyaf; fy;tp mYtyfk;> nj`pNahtpl;l

jpU. R.P.D. [arpq;f Mrpupa MNyhrfu;>
tyaf; fy;tp mYtyfk;> nj`pNahtpl;l

jpU. [ark;gj; nyhf;FKjyp Mrpupau;> [dhjpgjp tpj;jpahyak;> kfufk

jpUkjp. G.H.S. uQ;rpdp j rpy;th Mrpupau;>
ju;kghy k. tpj;jpahyak;> gd;dpg;gpl;ba

jpU. M.G.A. khgl;Ld Mrpupau;>
jk;khde;j k. tpj;jpahyak;> `Gjis

jpUkjp. A.V.A. mJNfhus Mrpupau;>
ntypn`yjd;d f. tpj;jpahyak;> gd;dpg;gpl;ba

jpU. G.U. jpy;\hd; Fkhu Mrpupau;>
Nfhdfy k. tpj;jpahyak;> Utd;nty;y.

jpU. M. re;jpurpwp Mrpupau;>
ef;fhtpl;l f. tpj;jpahyak;> njuzpafiy

jpU. N. ,uFehjd; Xa;Tngw;w Mrpupa MNyhrfu;.

jpU. S. gj;kehjd; Kfhikahsu;> fzpj %yts epiyak;

jpU. K. ,utPe;jpud; Xa;Tngw;w cjtp mjpgu;.

jpU. M.S.M wgPJ Xa;Tngw;w Mrpupa MNyhrfu; (fzpjk;)

jpU. S. fN[e;jpud; Mrpupau;> mj;jpahu; ,e;Jf; fy;Y}up> ePu;Ntyp

jpU. T. fpupepthrd; Mrpupa MNyhrfu;;>
tyaf;fy;tp mYtyfk;> fy;Kid.

jpU. J.C. gPw;wu;]; Mrpupau;> nkjb];j kj;jpa fy;Y}up> kl;lf;fsg;G

jpU. V. Iq;fud; Mrpupau;> aho;/ nfhf;Ftpy; ,e;Jf; fy;Y}up

nkhop nrk;ikahf;fk;nkhop nrk;ikahf;fk;nkhop nrk;ikahf;fk;nkhop nrk;ikahf;fk;nkhop nrk;ikahf;fk; ::::: jpU. B. ,uh[Nrfuk;
Xa;Tngw;w Mrpupa MNyhrfu;

fzdp gf;f mikg;Gfzdp gf;f mikg;Gfzdp gf;f mikg;Gfzdp gf;f mikg;Gfzdp gf;f mikg;G ::::: jpU. A.S rj;jparPyd;
Mrpupau;>  te;jhW%iy tp\;Z kfh tpj;jpahyak;>
kl;lf;fsg;G.

ml;il tbtikg;Gml;il tbtikg;Gml;il tbtikg;Gml;il tbtikg;Gml;il tbtikg;G ::::: Njrpa fy;tp epWtfk;
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16.  Kf;Nfhzp xd;wpd; Nfhzq;fs;

tpla cs;slf;fk;

 Kf;Nfhzp xd;wpdJ mff;Nfhzq;fspd; $l;Lj;njhif 0180 MFk;

vd;w Njw;wj;ij mwpjy;. Njw;wj;ij tha;g;Gg;ghu;j;jy;. Njw;wj;ijg;

gad;gLj;jp vspa gpurpdq;fisj; jPu;j;jy;.

 Kf;Nfhzp xd;wpdJ xU gf;fj;ij ePl;l cUthFk; Gwf;NfhzkhdJ>

mjd; mfj;njjpu; Nfhzq;fspd; $l;Lj;njhiff;Fr; rkdhFk; vd;Dk;

Njw;wj ;ijmwpjy; ; . Njw;wj;ij tha;g ;Gg ; ghu ;j ;jy ;> Njw;wj;ijg;

gad;gLj;jpg; gpurpdq;fisj; jPu;j;jy;.

16.1 Kf;Nfhzpapd; mff;Nfhzq;fs;

Njw;wk; : Kf;Nfhzpnahd;wpd; mff;Nfhzq;fspd; $l;Lj;njhif 1800 MFk;

,j; Njw;wj;ij tha;g;Gg; ghu;g;Nghk;

nraw;ghL 16.1 :

(i) ,uz;L Kf;Nfhzpfis tiue;J ABC vdg; ngaupl;L ntl;b vLf;f.

(ii) xU Kf;Nfhzpapy; glj;jpy; fhl;bathW Nfhzq;fis ntl;b vLj;Jf; nfhs;f.

(iii) fPNo cs;s cUtpy; fhl;bathW ntl;b

vLf;fg;gl;l Nfhzq;fis xl;bf; nfhs;f.

A

B
C

A

B C

A
CB
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 A, B, C vd;w %d;W Nfhzq;fisAk; $l;Lk; NghJ ............................ NfhzkhFk;.

  vd;gtw;wpd; $l;Lj;njhif .................................................ghif MFk;.

 Kf;Nfhzpapd; mff;Nfhzq;fspd; $l;Lj;njhif ........................................ MFk;.

Njw;wj;jpd; gpuNahfk;

cjhuzk; 1 :

01. Kf;Nfhzpapd; mff;Nfhzq;fSf;fpilapyhd tpfpjk; 5 : 4 : 1 MFk; vdpd;

kpfg;ngupa Nfhzj;ijf; fz;L mJ vt;tifahd Kf;Nfhzp vdf; fhz;f.

Kiw - I

mff;Nfhzq;fs; KiwNa x, 4x, 5x  MFk;.

kpfg; ngupa Nfhzk; 
090 > vdNt nrq;Nfhz Kf;Nfhzp.

Kiw - II

Nfhzq;fSf;F ,ilapyhd tpfpjk; = 5 : 4 : 1

kpfg; ngupa Nfhzk;  gq;F

%d;W Nfhzq;fspdJk; $l;Lj;njhf = 1800

/ ngupa Nfhzj;jpd; ngWkjp     / nrq;Nfhz Kf;Nfhzp

cjhuzk; 2 :

jug;gl;l Kf;Nfhzp PQR ,y; Nfhzk; Q, R vd;gtw;wpd; ,Urk$whf;fpfs; T apy;

re;jpf;fpd;wd. 0ˆQTR 120  vdpd;

(i) ˆQPR  ,d; gUkidf;; fhz;f.

(ii) ˆ ˆQPR , QTR Nfhzq;fSf;F ,ilapyhd njhlu;igf; fhz;f.

(i)     (ii)  

4 x

5 x

x

x

x

y

y

P

Q R

T

0120
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gapw;rp 16.2

01. jug;gl;l tupg;glq;fspy; cs;s juTfSf;F Vw;g x  ,d; ngWkhdj;ijf; fhz;f.

(i) (ii)

........x  ........x 

(iii) (iv)

........x  ........x 

(v) (vi)

........x  ........x 

02. jug;gl;l Nfhzq;fspd; ngWkhdq;fisf; fUjp mtw;wpy; Kf;Nfhzpapd; mff;

Nfhzq;fshf mikAk; njhFjpapd; fPo; NfhbLf.

(i) 0 0 045 , 65 , 80

(ii) 0 0 043 , 64 , 73

(iii) 0 0 020 ,120 , 30

(iv) 0 0 023 , 90 , 67

(v) 0 0 045 , 55 , 90

(vi) 0 0 0102 , 32 , 46

(vii) 0 0 035 ,120 , 25

(viii) 0 0 065 , 45 , 70

x

x x

x

070 080

080

x

x
070

080

2 x3 x

x
x

x

x
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3. cUtpYs;s juTfSf;F Vw;g Mq;fpy ml;ruq;fshy; Fwpg;gpl;l Nfhzq;fspd;

gUkidf; fhz;f.

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

4. juTfSf;F Vw;g gUkl;lhd tupg;glk; tiue;J Nfl;fg;gl;l Nfhzq;fspd;

ngWkhdq;fisf; fhz;f.

(i) Kf;Nfhzp ABC apy; 0 0ˆˆABC 50 , ACB 72  vdpd; ˆBAC ?

(ii) Kf;Nfhzp XYZ apy; 0 0ˆ ˆXYZ 22 , YXZ 120  vdpd; ˆXZY ? ;

(iii) Kf;Nfhzp PQR apy; 0 0ˆˆQPR 32 , PQR 90  vdpd; ˆQRP ?

(iv) Kf;Nfhzp KLM apy; 0 0ˆ ˆKLM 100 , LKM 32  vdpd; ˆLMK ?

5. Kf;Nfhzp PQR ,y; 0 0ˆ ˆˆ ˆP Q 130 , R Q 80    vdpd; Kf;Nfhzpapd; mff;

Nfhzq;fspd; ngWkhdq;fisj; jdpj;jdpNa fhz;f.

6. Kf;Nfhzp ABC ,y; 0 0ˆ ˆˆ ˆA B 130 , C B 25    vdpd;> A, B, C Nfhzq;fspd;

ngWkhdq;fisf; fhz;f.

cjhuzk; : 3

4. gpd;tUk; cUf;fspy; Mq;fpy vOj;Jf;fshy; Fwpf;fg;gl;Ls;s Nfhzq;fspd;

ngWkhdq;fisf; fz;L fPo;j; jug;gl;Ls;s tpilfSld; rupghu;f;f.

(i) (ii)

x y

600

550
xy

800

1400

080

070 x x

x

x

080

y y

080

x x

y

y

qp

050

050 yx

050

050x 2x

3x

y
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(iii) (iv)

(i)

0

60 55 180

65

180 65

115

x

x

y

  



 

 

(ii)
0

0

140 180 ( )

40

180 (80 40)

60

y

y

x

x

  



  



Ne.Nfh.m. .$.

(iii)
0

0

0

0

6 180

30

2 60

3 90

180 30 150

x

x

x

x

y









  

(iv)
0

0

180 150

30

180 (150 10)

20

y

y

x

x

 



  



,g;NghJ ngwg;gl;l Nfhzq;fis gpujpapLNthk;.

(i) (ii)

(iii) (v)

x

y

1500

100

3x

y2x x

600

550

800

1400

1150

60 55 115  
80 60 140  

600

90 60 150  

300

100 200

10 20 30  

1500

900

600
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NkNy ngwg;gl;l ngWkhdq;fspy; ,Ue;J gpd;tUk; Kbitg; ngwyhk;.

Kf;Nfhzpapd; xU gf;fj;ij ePl;Ltjhy; cUthFk;

Gwf;Nfhzk;> mjd; mfj;njjpu;f; Nfhzq;fspd;

$l;Lj;njhiff;Fr; rkdhFk;

Njw;wk; gad;gLk; re;ju;g;gq;fs; :

cjhuzk;  4 : x ,d; ngWkhdj;ijf; fhz;f.

0

86 35

121

x

x

  



(G.Nfh m.v.Nfh.$.)

cjhuzk;  5 : x, y apd; ngWkhdj;ijf; fhz;f.

0

0

ACD

70 150

80

ABC

60 80

20

x

x

y

y



  





  



,y;

(G.Nfh. m.v.Nfh.$.)

,y;

(G.Nfh. m.v.Nfh.$.)

gapw;rp 16.2

01. Mq;fpy vOj;Jf;fshy; Fwpf;fg;gl;l Nfhzq;fspd; ngWkhdq;fisf; fhz;f.

(i) (ii)

(iii) (iv)

(v)

1200

x 2x

y

800

800 x

500

1100

x

860

350 x

600 1500x

y

A

B C D

700

1000

300

x

B

A

C D

ˆ ˆ ˆACD = CAB + ABC

1000 t500 x

y
300

B C D E

A
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02. cUtpYs;s juTfis mtjhdpj;J x, y, t vd;gtw;wpd; ngWkhdq;fisf; fhz;f.

03. (i) y ,d; ngWkhdk; fhz;f.

(ii) ˆUTR ,d; ngWkhdk; fhz;f.

(iii) x ,d; ngWkhdk; fhz;f.

(iv) NfhLfs; UP, RQ njhlu;ghf ahJ

$WtPu;?

y x

t

400

600

B

C

D

E

FA

2x

y

x

400

1000

Q

R STP

U
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gpw;Nrhjid

1. ABC  ,y; ˆACD = 150MFk;.  x  ,d; ngWkhdj;ijf; fhz;f

2. PQR  ,y; QR ,w;Fr; nrq;Fj;jhf PS mike;Js;sJ. ˆQPS = 30  vdpd;> ˆPQS ,d;

ngWkhdj;ijf; fhz;f.

3. gpd;tUk; Nfhzj; njhFjpfspy;> Kf;Nfhzpapd; mff; Nfhzq;fshf mikAk;;

njhFjpfisj; njupT nra;f.

(i) 45 , 40 , 95   (ii) 60 , 50 , 70   (iii) 60 , 55 , 75  

(iv) 40 , 60 , 85   (v) 58 , 62 , 60   (vi) 38 , 52 , 90  

(vii) 75 , 60 , 50  

4. cUtpy; fhl;lg;gl;Ls;s juTfSf;F Vw;g> QR = PR vdf; fhl;Lf.

5. cUtpy; ABC xU Neu;NfhL. BE // CD vdpy; x ,d; ngWkhdj;ijf; fhz;f.

2x

3x 150

A

B C

R

P

Q

30

B

E

A C

D

60

3x

5x

60 120

P

Q R

D

S
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17.  #j;jpuq;fs;

tpla cs;slf;fk;

 #j;jpuq;fis ,dq; fhzy;.

 #j;jpunkhd;wpd; vOthia ,dq; fhzy;.

 #j;jpunkhd;iw mikj;jy;.

 #j;jpunkhd;wpd; vOthia khw;Wjy;.

 #j;jpunkhd;wpd; njupahf; fzpaq;fSf;F> jug;gl;l ngWkhdq;fisg;

gpujpaply;.

17.1 #j;jpuKk; mjd; vOthAk;

njupahf; fzpaq;fs; rpy xd;Wld; xd;W njhlu;Gw;wpUf;Fk;NghJ> xU Fwpg;gpl;l

njupahf; fzpaj;ij Vida njupahf; fzpaq;fspy; vLj;Jiug;gJ #j;jpuk; vdg;gLk;.

mf; Fwpg;gpl;l fzpak; mr; #j;jpuj;jpd; vOtha; vdg;gLk;.

17.2 #j;jpuq;fis mikj;jy;

(i) ePsk; a Ak;> mfyk; b Ak;> nfhz;l nrt;tf mlnuhd;wpd; gug;gsT A vdpd;>

A

A

a b

ab

 



,J A Ig; ngWtjw;fhd #j;jpuk; vdg;gLk;.

,r;#j;jpuj;jpd; vOtha; A MFk;.

(ii) gf;fnkhd;wpd; ePsk; a MfTs;s rkgf;f Kf;Nfhzp xd;wpd; Rw;wsT P vdpd;>

P

P 3

a a a

a

  



,q;F P vOtha; MFk;.

(iii) gf;fnkhd;wpd; ePsk; a MfTs;s rJuj;jpd; Rw;wsT P vdpd;>

4 Rw; wsT gf; fnkhd; wpd; esP k;

P 4a > ,q;F P vOtha; MFk;.

(iv) fPNo fhl;lg;gl;Ls;s fdTU tbthd kuf;Fw;wpapd; fdtsT V vdpd;>  V
,w;fhd #j;jpuj;ijg; ngWf.

V

V

z y x

xyz

  

  



fdtsT esP k; mfyk; cauk;

,r;#j;jpuj;jpd; vOtha; V MFk;.

2A r  vd;w #j;jpuj;jpd; vOtha; A  MFk;.

y mx c   vd;w #j;jpuj;jpd; vOtha; y MFk;.

T 2u a   vd;w #j;jpuj;jpd; vOtha; T MFk;.

y

x z

a

b
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gapw;rp : 17.1

01. gpd;tUtdtw;wpy; #j;jpuq;fisj; njupT nra;f.

(i) v r  (ii) A rl (iii) ( 1)nT a n d  

(iv) 2 2r rh  (v) 8
3

x y
 (vi)

1 1 1

f u v
 

(vii) ( )
2

n
a l (viii) y a b  (ix)

5
32

9

C
F  

(x) mx c y 

gapw;rp : 17.2

01. xt;nthU #j;jpuj;jpdJk; vOthia> mUfpYs;s $l;by; vOJf.

(i) v u ft     (ii) ( )
2

n
p a l     

(iii)
5

32
9

C
F      (iv) y mx c     

(v) 2C r    (vi) 2S rh    

(vii) 2A= r    (viii) D rl    

(ix) T ax b     (x)
( )

2

t u v
R


    

02. cUtpy; jug;gl;Ls;s Kf;Nfhzp ABC ,y; Fwpf;fg;gl;Ls;s
juTfSf;F Vw;g x, y vd;gd nfhz;l rkd;ghl;il

mikf;f. mjpy; y I vOthahf;Ff.

03. utpapd; je;ij utpapYk; ghu;f;f 25 tUlq;fs; tajpy; %j;jtu;. ,UtuJ taJfspd;

$l;Lj;njhif y MFk;. utpapd; taJ x tUlq;fs; vdf; nfhz;L> y ,w;fhd
#j;jpunkhd;iw mikf;f.

04. gf;fnkhd;wpd; ePsk; x myF MfTs;s rJu tbthd fhl;Nghl; Jz;nlhd;wpy;

,Ue;J 5 myF gf;fk; nfhz;l rJu tbthd xU gFjp ntl;b mfw;wg;gl;lJ.

vQ;rpa gFjpapd; gug;gsT A vdpd;> A ,w;fhd #j;jpuj;ij mikf;f.

05. tpl;lk; 2r MfTs;s tl;lj;jpd; gupjp C vdpd;> C ,w;fhd #j;jpuj;ij mikf;f.

06. rpwpa g];tz;b xd;wpy; 26 NgUk;> ngupa g]; tz;b xd;wpy; 54 NgUk; mku;e;J

gazk; nra;ayhk;. x  vz;zpf;ifahd rpwpa g]; tz;bfspdJk;> y vz;zpf;ifahd

ngupa g]; tz;bfspYk;> mku;e;J gazk; nra;af;$ba egu;fspd; vz;zpf;if n
vdpd;> n ,w;fhd #j;jpuj;ij mikf;f.

07. xU nghjpapy; a fpNyh fpuhk; gUg;Gk;> 6 fpNyh fpuhk; rPdpAk;> c fpNyh fpuhk; khTk;
cz;L. ,t;thwhd 5 nghjpfspd; jpzpT w fpNyh fpuhk; vdpd> w ,w;fhd #j;jpuj;ij

mikf;f.

C

A B

y

x x
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17.3 #j;jpunkhd;wpd; vOthia khw;Wjy;

ahNjDnkhU #j;jpuj;ijr; rkd;ghnlhd;whff; fUjp> nghUj;jkhdthW fzpjr;

nra;iffisg; gpNahfpg;gjd; %yk; jug;gl;Ls;s vOthia khw;wp kw;WnkhU njupahf;

fzpaj;ij vOthahf mikf;fyhk;.

cjhuzk; : 1

v u ft   vd;w #j;jpuj;jpy; u I vOthahf;Ff.

v u ft

v ft u ft ft ft

v ft u

u v ft

 

   

 

 

(,Ugf; fKk; If; fopg; gjhy; )

cjhuzk; : 2

2 5y ax b   vd;w #j;jpuj;jpy; x I vOthahf;Ff.

2 5

2 5 5

2 5

2 5

y ax b

y b ax b

ax y b

y b
x a

a

 

 

 




(,Ugf; fKk; If; fopg; gjhy; )

(,Ugf; fKk; My; tFf; f)

cjhuzk; : 3

m n

x y T



 vd;w #j;jpuj;jpy; n I vOthahf;Ff.

( ) ( )

( )

( )
( )

mT n x y T x y

n x y mT

mT
n x y

x y

  

 

 


(,Ugf; fKk; My; ngUf;Ftjhy; )

(,Ugf; fKk; My; tFf; f)

gapw;rp 17.3

01. #j;jpuq;fspy; vOtha; khw;wk; nra;a Ntz;ba njupahf; fzpaj;ijr; fUj;jpw;

nfhz;L ,ilntspfis epug;Gf.

(a)

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

  

    

y mx c

y mx c

y c

c

 

   

 

  

( )

(..................................................)
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(b)

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

  

  

    

  

  

y   

  

y mx c

y mx c

y mx

y mx

y
x

x

 

   

 








 

( )

(..................................................)

(c) 5 6

5 6     .................................................

5   

5   

    

t   

  

p q t

p q t

p t

p t

p

 

   

 





 

( )

(..................................................)

(d) ( )
2

2   ( )

2     

2         

2     

2     

  

2     

  

n
S a l

n a l

an

an

al

l

l

 

 

 

   

 





 
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(e)
1 1 1

1       

      

   (       )

   

      

   

      

f u v

f uv

uv

f

f

f

f

 




 

 




 


02. c d  ,y; d I vOthahf;Ff.

03.
fu

v
u f




 ,y; (i) f I vOthahf;Ff.

(ii) u it vOthahf;Ff.

04. ( 1)l a n d    ,y; (i) a I vOthahf;Ff.

(ii) n I vOthahf;Ff.

05.  2 ( 1)
2

n
S a n d    ,y; a I vOthahf;Ff.

06.
9

32
5

f C   vd;w #j;jpuj;jpy; C I vOthahf;Ff.

07.
v

Kav
t
  vd;w #j;jpuj;jpy; t I vOthahf;Ff.

08. ( )E I R r   vd;w #j;jpuj;jpy; R I vOthahf;Ff.

09. gpd;tUk; xt;nthU tpdhf;fSf;Fk; rupahd tpiliaj; njupT nra;J mjd; fPo;f;

NfhbLf.

(i) ( 1)l a n d    vDk; #j;jpuj;jpy; d vOthahf;fg;gl;lhy; tUk; #j;jpuk;.

(a)
( 1)

l a
d

n





(b)

( 1)

l a
d

n





(c) ( 1)

l
d n

a
   (d) ( 1)d l a n   
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(ii) ( )
2

n
S a l   vDk; #j;jpuj;jpy; a vOthahf;fg;gl;lhy; tUk; #j;jpuk;.

(a)
2S n

a
l


 (b)

2

n
a S l   (c)

2S
a l

n
  (d)

2S nl
a

n




(iii)
1 1 1

f u v
   vDk; #j;jpuj;jpy; u vOthahf;fg;gl;lhy; tUk; #j;jpuk;.

(a)
fv

u
f v




(b)
fv

u
v f




(c)
fv

u
f v




(d) u f v 

(iv) 2A rh a   vDk; #j;jpuj;jpy; h vOthahf;fg;gl;lhy; tUk; #j;jpuk;.

(a) 2h A a r   (b)
2

A
h a

r
  (c)

2A r
h

a


 (d)

2

A a
h

r




17.4 #j;jpunkhd;wpy; njupahf; fzpaq;fSf;Fg; gpujpaply;

#j;jpunkhd;wpy; fhzg;gLk; njupahf; fzpaq;fspy;> xU Fwpg;gpl;l ngWkhdj;ijj;

jtpu;j;J Vida njupahf; fzpaq;fSf;Fupa ngWkhdq;fs; jug;gLkplj;J mf;Fwpg;gpl;l

njupahf; fzpaj;jpd; ngWkhdj;ijf; fhzyhk;.

cjhuzk; : 1

y mx c   vd;gjpy; 3, 5, 4m x c    vd;gtw;iwg; gpujpapLtjd; %yk; y ,d;

ngWkhdj;ijf; fhz;f.

3 5 4

15 4

19

y mx c

y

 

  

 



cjhuzk; : 2

( )
2

n
S a l   vd;gjpy; 8, 5, 17n a l    vd;gtw;iwg; gpujpapl;L S ,d; ngWkhdj;ijf;

fhz;f.

( )
2

8
(5 17)

2

4 22

88

n
S a l

S

 

 

 





15

gapw;rp 17.4

01. v u ft  vd;gjpy; 12, 24, 5u f t    vdpd;> v ,d; ngWkhdj;ijf; fhz;f.

02. y mx c  vd;gjpy; 
1

24, , 3
2

m x c    vdpd;> y ,d; ngWkhdj;ijf; fhz;f.

03. 2C r  vd;gjpy; 
22

, 7
7

r    vdpd;> C ,d; ngWkhdj;ijf; fhz;f.

04. ( )E I R r  vd;gjpy; 35, 4, 3E R r    vdpd;> I ,d; ngWkhdj;ijf; fhz;f.

05.
5

32
9

C
F   vd;gjpy; 212F   vdpd;> C ,d; ngWkhdj;ijf; fhz;f.

gpw;Nrhjid

01. rupahd tpilapd; fPo; NfhbLf.

(a) 2A rh a   ,y; vOtha;.

(i) a (ii) r (iii) h (iv) A

(b) v u ft   ,y; vOtha;.

(i) u (ii) v (iii) f (iv) t

(c) 2y a b c    ,y; vOtha;.

(i) c (ii) b (iii) a (iv) y

02. v u ft   vd;gjpy; t I vOthahf;Fk;NghJ fpilf;fg;ngWk; tpil.

(i)
v u

t
f


 (ii)

v u
t

f


 (iii)

vu
t

f
 (iv)

v
t f

u
 

03. ( )E I R r   vd;w #j;jpuj;jpy; r I vOthahf;Ff.

04. 180( 2)S n   vd;w #j;jpuj;jpy; n I vOthahf;Ff.

05. 2C r  vd;w #j;jpuj;jpy; 
22

, 14
7

r   vdpd;> C ,d; ngWkhdj;ijf; fhz;f.

06. 2A rh a   vd;w #j;jpuj ;jpy; 
22

1604, 21, , 20
7

A r a    vdpd;> h ,d;

ngWkhdj;ijf; fhz;f.
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18. tl;lnkhd;wpd; gupjp

tpla cs;slf;fk;

 tl;lnkhd;wpd; Miu> tpl;lk;> gupjp vd;gtw;Wf;fpilapyhd njhlu;igf;

nfhz;L gupjpf;fhd #j;jpuj;ij mikj;jy;

 #j;jpuq;fisg; gad;gLj;jp>  miutl;lj;jpd; Rw;wsitf; fhzy;

 tl;lj;jpd; gupjpiaf; fhzy;

 tl;lj;jpd; gupjp njhlu;ghd vspa gpurpdq;fisj; jPu;j;jy;

18.1 tl;lnkhd;wpd; Miu> tpl;lk;> gupjp

 tl;lnkhd;wpd; ikaj;jpypUe;J

gupjpapYs;s Gs;spf;fhd J}uk;

m t ;t l ;l j ;j pd ; M i u (r)
vdg;gLk;.

 tl;lj;jpd ikaj;jpD}lhfr;

nry;Yk; ehz; mt;tl;lj;jpd;

tpl;lk; (d) vdg;gLk;. 2d r

 tl;lnkhd;wpd; Rw;wsthdJ

gupjp (C) vdg;gLk;.

cjhuzk; : 1

(i) Miu 10 cm MfTs;s tl;lj;jpd; tpl;lj;ijf; fhz;f.

2

2 10

20

cm

cm

 

 



tpl; lk; Miu

(ii) tpl;lk; 28 cm MfTs;s tl;lj;jpd; Miuiaf; fhz;f.

2

28 2

28

2

14

cm

cm

cm

 

 

 



tpl; lk; Miu

Miu

Miu

Miu

tpl;lk;   d

ikak;

Miu  r
 

 

gupjp  
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gapw;rp 18.1

01. fPNo A apy; jug;gl;l MiuAila tl;lj;jpd; tpl;lj;ij> B apy; njupT nra;J
,izf;f.

A Miu B tpl;lk;

(i) 7 cm 21 cm

(ii) 14 cm 14 cm

(iii) 3.5 cm 42 cm

(iv) 10.5 cm 7 cm

(v) 21 cm 28 cm

02. 14 cm MiuAila tl;lj;jpd; tpl;lj;ijf; fhz;f.

03. 42 cm tpl;lKila tl;lj;jpd; Miuiaf; fhz;f.

18.2 tl;lk; xd;wpd; gupjpf;Fk;> tpl;lj;jpw;Fk; ,ilapyhd njhlu;G

gpd;tUk; re;ju;g;gk; xt;nthd;wpYk; 
gupjp

tpl; lk;
vd;w ngWkhdj;ijf; fz;L ntw;wplj;ij

epug;Gf.

(i) gupjp = 44 cm, tpl;lk; = 14 cm vdpd; ..............
gupjp

tpl; lk;

(ii) gupjp = 88 cm, tpl;lk; = 28 cm vdpd; ..............
gupjp

tpl; lk;

(iii) gupjp = 132 cm, tpl;lk; = 42 cm vdpd; ..............
gupjp

tpl; lk;

,tw;wpy; ,Ue;J ..............
gupjp

tpl; lk;
 ,g;ngWkhdk; xUik khwpyp vdg; Gydhfpd;wJ

mJ   vd;gjhy; Fwpf;fg;gLk;.

gupjp (C) cilaJk;> tpl;lk; (d) cilaJk; Md tl;lj;jpd; 
C

d


C

d


C d > ( 2d r )

2

2

C r

C r





 



gupjp

d tpl;lk; cila tl;lj;jpd; gupjp C d

r MiuAila tl;lj;jpd; gupjp 2C r

22

7
  my;yJ 3.14   vdf; nfhs;sg;gLk;.
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cjhuzk; :

(i) 14 cm tpl;lKila tl;lj;jpd; gupjpiaf; fhz;f.

C d

22
14

7

44cm



 



(ii) 14 cm MiuAila tl;lj;jpd; gupjpiaf; fhz;f.

C 2 r

22
2 14

7

88cm



  



(iii) 10 cm MiuAila tl;lj;jpd; gupjpiaf; fhz;f. ( 3.14  vdf; nfhs;f.)

C 2 r

2 3.14 10

62.8cm



  



gapw;rp 18.2

01. ,ilntsp epug;Gtjd; %yk; gupjpiaf; fhz;f.

(i) tpl;lk; 21 cm (ii) Miu 14 cm

C ...........

22
........

7

...........



 



C ...........

22
...... ........

7

...........



  



(iii) tpl;lk; 25 cm (iv) Miu 25 cm

C ...........

3.14 ........

...........



 



C ...........

2 3.14 ........

...........



  



02. rpy tl;lq;fspd; gupjpfs; fPNo jug;gl;Ls;sd. ,ilntsp epug;Gtjd; %yk; tpl;lj;ij

my;yJ Miuiaf; fhz;f.

(i) gupjp 44 cm (ii) gupjp 88 cm

C d

22
44 d

7

44 ...... 22 d

........ ........
d

........

.............. d

..........

..........



 

  










tpl; lk;

Miu

C 2 r

22
........ 2 r

7

........ 7
r

44

..........

..........



  








Miu

tpl; lk;
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03. gpd;tUk; juTfSf;Nfw;g> tl;lj;jpd; gupjpiaf; fhz;f.

(i) tpl;lk; 21 cm 
22

7

 

 
 

(ii) tpl;lk; 42 cm 
22

7

 

 
 

(iii) Miu 30 cm  3.14  (iv) Miu 40 cm  3.14 

04. tl;lnkhd;wpd; gupjp 132 cm vdpd;> tpl;lj;ijf; fhz;f.

05. tl;lnkhd;wpd; gupjp 220 cm vdpd;> Miuiaf; fhz;f.

18.3 miutl;lnkhd;wpd; Rw;wsT

1
2 2

2

2





 

  

 

r r

r r

miutl; lj; jpd; Rw; wsT miutl; l tpy; tpl; lk;

cjhuzk; :

(i) 28 cm tpl;;lKila miutl;lj; jfl;bd; Rw;wsitf; fhz;f.
22

7

 

 
 

22
14 28

7

44 28

72



 

 

  

 



dr

cm cm

cm cm

cm

miutl; lj; jpd; Rw; wsT miutl; l tpy; tpl; lk;

(ii) 20 cm MiuAila miutl;lj; jfl;bd; Rw;wsitf; fhz;f. ( 3.14   vdf;

nfhs;f)

2

3.14 20 2 20

62.8 40

102.8

rr

cm cm

cm cm

cm



 

 

   

 



Rw; wsT miutl; l tpy; tpl; lk;

gapw;rp 18.3

01. gpd;tUk; msTfs; nfhz;l miutl;lj; jfLfspd; Rw;wsitf; fhz;f.
22

7

 

 
 

(i) Miu 7 cm (ii) tpl;lk; 42 cm

(iii) Miu 42 cm (iv) tpl;lk; 28 cm

r
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02. fPNo jug;gl;l cUf;fspy;> epow;wg;gl;l gFjpapd; Rw;wsitf; fhz;f. (tise;j

gFjpfs; miutl;lk; MFk;)

(i) (ii) (iii)

(iv)

05. xU tz;br; rpy;ypd; tpl;lk; 63 cm MFk;. mJ 5 Kiw Rod;W Kd;dhy; nry;fpd;wJ.

(i) rpy;Y xU Kiw RoYk; NghJ vt;tsT J}uk; nry;Yk;?

(ii) rpy;Y 5 Kiw RoYk;NghJ nry;Yk; J}uj;ij kPw;wupy; jUf.

42 cm

60cm

 

7cm

35cm

40cm

14 cm

7 cm

7 cm
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gpw;Nrhjid

01. Miu 7 cm MfTs;s tl;lj;jpd; gupjpiaf; fhz;f.

02. Rtu;f; fbfhuk; xd;wpd; epkpl Ks; 14 cm ePsKs;sJ.

,jd; Kid kzpj;jpahyk; xd;wpw;F nry;Yk; J}uk;

vt;tsT?

03. fPNo jug;gl;Ls;s cUtpd;> ngupa miutl;lj;jpd; Miu 14 cm MFk;. ,J rpwpa

miutl;lj;jpd; tpl;lkhFk;.

(i) rpwpa miu tl;lj;jpd; Miuahf mikaf;$baJ.

a. 3.5 cm b. 14 cm c. 7 cm d. 28 cm

(ii) ngupa miu tl;l tpy;ypd; ePskhf miktJ.

a. 66 cm b. 44 cm c. 88 cm d. 154 cm

(iii) rpwpa miu tl;l tpy;ypd; ePskhf miktJ.

a. 22 cm b. 28 cm c. 54 cm d. 21 cm

(iv) cUtpd; Rw;wsT

a. 44 cm b. 54 cm c. 66 cm d. 88 cm

6

12

39

1

2

4

57

8

11

10

>
>
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19. igjufurpd; njhlu;G

tpla cs;slf;fk;

 nrq;Nfhz Kf;Nfhzpia ,dq;fhzy;.

 igjfurpd; njhlu;ig tha;g;Gg; ghu;j;jy;

 igjfurpd; njhlu;igg; gad;gLj;jp vspa gpurpdq;fisj; jPu;j;jy;

 igjfurpd; njhlu;igg; gad;gLj;jp md;whlk; re;jpf;Fk; gpurpdq;fisj;

jPu;j;jy;

19.1 nrk;gf;fk;

nrq;Nfhz Kf;Nfhzk; xd;wpd; nrq;Nfhzj;jpw;F vjpuhf cs;s gf;fk; nrk;gf;fk;

MFk;. nrk;gf;fk; mk;Kf;Nfhzpapd; kpf ePskhd gf;fkhfTk; mikAk;.

cjhuzk; : Kf;Nfhzp ABC apy; B̂  nrq;Nfhzk;.

(i) ,jidf; fhl;lg; gUkl;lhd glk; xd;iw tiuf.

(ii) nrk;gf;fj;ij vOJf.

(iii) nrq;Nfhzj;ij mikf;Fk; gf;fq;fis vOJf.

(i) (ii)      AC (iii) AB, BC

gapw;rp 19.1

jug;gl;l cUf;fis mtjhdpj;J ml;ltiziag; G+u;j;jp nra;f.

(i) (ii)

(iii) (iv)

A

CB

P

R
Q

X Y

Z

A B

C S

P

RQ



23

(v) (vi)

\

Kf;Nfhzp nrk;gf;fk;       nrq;Nfhzj;ij Mf;Fk; gf;fq;fs;

(i) PQR

(ii) XYZ

(iii) ABC

(iv) PQS

PSR

(v) ABC

ABP

(vi) XYZ

LYZ

19.2 igjfurpd; njhlu;G

nrq;Nfhz Kf;Nfhzp xd;wpy;> nrq;Nfhzj;ij mikf;Fk; gf;fq;fs; kPJ tiuag;gLk;

rJuq;fspd; gug;gsTfspd; $l;Lj;njhif> nrk;gf;fj;jpd; kPJ tiuag;gLk; rJuj;jpd;

gug;gstpw;Fr; rkdhFk;.

ABEF ,d; gug;gsT + BCQP ,d; gug;gsT =  ACYX ,d;
   gug;gsT

rJuk; ABEF ,d; gug;gsT =  AB2

rJuk; BCQP ,d; gug;gsT =  BC2

rJuk; ACYX ,d; gug;gsT =  AC2

2 2 2AB BC AC   ,J igjfurpd; njhlu;G MFk;

A

C
PB

X

L

ZY

Q

A

E

F

X

C

P

B

Y
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gapw;rp 19.3

gpd;tUk; nrq;Nfhz Kf;Nfhzpfis mtjhdpj;Jg; gpd;tUk; ml;ltiziag;

G+uzg;gLj;Jf.

(i) (ii) (iii)

(iv)                                          (v)

(vi)

Kf;Nfhzp igjfurpd; njhlu;G

(i) ABC 2 2 2AB BC AC 

(ii) XYZ

(iii) MLN

(iv) PQS

PRS

(v) OPQ

(vi) OPR

A

CB

Y

Z

X

N

LM

S

P

RQ

O

R
QP

a

b

c
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02. Kf;Nfhzp ABC ,y; gf;fq;fspd; kPJ tiuag;gl;l rJuq;fspd; gug;gsT x, y, z
MFk;. mjw;Nfw;g ml;ltizapy; xt;nthU re;ju;g;gj;jpYk; ,ilntspfis epug;Gf.

03 x ,dhy; fhl;lg;gl;Ls;s gf;fq;fspd; ePsq;fisf; fhz;f.

(i)                        (ii)                          (iii)                                      (iv)

2 2 23 4

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

.......

25

.........

x

x

cm

 

 







2 ....... ......

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

........

.........

x

x cm

 

 





2 ....... ......

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

........

.........

x

x cm

 

 





2 2 28 15

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

........

........

.........

x

x

cm

 

 







y

A

x

 z

CB

       gug;gsT
re;ju;g;gk;

(i)

(ii)

(iii)

(iv)

(v)

(vi)

       x

9

25

......

900

.........

.........

      y

16

........

64

..........

225

49

      z

.........

169

100

2500

289

625

x
3cm

4cm

6cm

8cm

5cm

   x
12cm 15cm

8cm

x

x
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(b)

(i)                        (ii)                          (iii)                                      (iv)

2 2 2

2

2

2

4 5

16 .......

25 16

9

9

.........

x

x

x

x

x

x cm

 

 

 







2 2

2

2

2

...... 13

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

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

.......

.......

.........

x

x

x

x

x

x cm

 

 

 







2 2

2

2

2

...... 15

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

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

.......

.......

.........

x

x

x

x

x

x cm

 

 

 







    

2 2

2

2

2

...... 100

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

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

.......

.......

.........

x

x

x

x

x

x cm

 

 

 







19.3 igjfurpd; njhlu;ig md;whl tho;f;ifapy; gad;gLj;Jk; re;ju;g;gq;fs;

cjhuzk;

01. AB vd;gJ fpilj;jiuapy; epiyf;Fj;jhf elg;gl;l xU kpd; fk;gkhFk;. mjd;

cr;rp B ,y; ,Ue;J 2 m fPNo cs;s Gs;sp C ,y; fl;lg;gl;l fk;gp xd;W jiuapy; A
apypUe;J 5m J}uj;jpYs;s Gs;sp D cld; ,Wf;fkhf ,Uf;FkhW fl;lg;gl;Ls;sJ.

(i) ,j;juTfisg; gUkl;lhf tupg;glk; xd;wpy; Fwpj;Jf; fhl;Lf.

(ii) AB ,d; cauj;ijf; fhz;f.

(i) (ii)      
2 2 2

2 2 2

2

2

AC AD CD

AC 5 13

AC 25 169

AC 169 25

144

AC 144

AC 12 m

 

 

 

 







AB AC CB

12 2

AB 14 m

 

 



fk;gj;jpd; cauk; 14 m

gapw;rp 19.3

01. 15 m caukhd fk;gk; xd;W fpilj;jiuapy; epiyf;Fj;jhf elg;gl;Ls;sJ. mjd;

cr;rpapy; fl;lg;gl;l ,U fk;gpfs; jiuapy; fk;gj;jpw;F vjpu;g;Gwq;fspy; KiwNa

8m, 20m J}uj;jpy; cs;s ,U Gs;spfspy; ,izf;fg;gl;Ls;sd.

(i) ,j;juTfisg; gUkl;lhd tupg;glk; xd;wpy; Fwpj;Jf; fhl;Lf.

(ii) fk;gpfspd; ePsq;fisj; jdpj;jdpahf fhz;f.

 C

DA

B
2 m

13 m

5 m

5cm

4cm

x

13cm

12cm

x
15cm

x

9cm

80cm

100cm
x
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02. cUtpy; fhl;lg;gl;Ls;sJ O it ikakhfTila

tl;l tbthd G+g;ghj;jp xd;whFk;. O tpy; ,Ue;J
4 m J}uj;jpy; cs;s ehz; AB apd; ePsk; 6 m
MFk;. tl;lj;jpd; Miuiaf; fhz;f.

03. kpd; fk;gk; xd;wpd; cr;rpapy; ,Ue;J 2 m J}uj;jpy; kpd; fk;gj;ij njhLkhW 10m
ePskhd xU Vzp rha;j;J itf;fg;gl;Ls;sJ. Vzpapd; mb kpd;fk;gj;jpd; mbapypUe;J

6 m  J}uj;jpy; cs;sJ.

(i) jug;gl;Ls;s gUkl;lhd tupg;glj;jpy; juTfisf; Fwpf;f.

(ii) jiuapypUe;J kpd; fk;gj;jpd; cauj;ijf; fhz;f.

04.

ABCD vd;gJ epyj;jpy; Fwpf;fg;gl;l ehd;F Gs;spfs; MFk;. mtw;Wf;F ,ilNa

cs;s J}uq;fs; glj;jpy; jug;gl;Ls;sd.

(i) J}uk; AC If;; fhz;f.

(ii) J}uk; CD  vt;tsT?

(iii) Kf;Nfhzp ABD apd; gug;gsT vt;tsT?

05. (i) Kf;Nfhzp ABC apd; Rw;wsT 120 cm MFk;. AB = 30 cm, AC = 40 cm vdpd; BC
apd; ePsj;ijf; fhz;f.

(ii) Kf;Nfhzp ABC nrq;Nfhz Kf;Nfhzp vd xU khztd; $wpdhd;. ePu; mf;

$w;Wf;F ,zq;FfpwPuh? tpsf;fk; jUf.

06. FopT gy;Nfhzp PQRST apd; Rw;wsT vt;tsT? (rhil : QT, RT apd; ePsq;fisf;;

fhz;f)

D

13 m

A

37 m

C5 mB

x

y

5cm

4cm

12cm

P T

S

R

Q

B     A

O

4 m

6 m
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gpw;Nrhjid

1. jug;gl;Ls;s tupg;glj;ijf; nfhz;L ml;ltizia epug;Gf.

a b c

(i) ......... 8 cm 15 cm

(ii) 50 cm 30 cm ...........

(iii) 10 cm ........... 8 cm

2. nrt;tfk; ABCD ,y; AB  = 12 cm , BC = 5 cm MFk;. %iytpl;lk; AC ,d; ePsj;ijf;

fhz;f.

3.

ABCD vd;gJ gf;f ePsk; 5 cm MfTs;s xU rJuk;. ACPQ vd;w rJuj;jpd;
gug;gsitf; fhz;f

A B

C

a
b

c

A

D C

P

Q

B
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4.

ABCD xU rha;rJuk;. mjd; %iy tpl;lq;fspd; ePsq;fs; 12 cm> 16 cm MFk;.

rha;rJuj;jpd; xU gf;f ePsj;ijf; fhz;f.

5. cUtpy; jug;gl;Ls;s O  I ikakhfTila tl;lj;jpy;>

ikaj;jpypUe;J 5 cm  J}uj;jpy; 24 cm ePskhd ehz;

AB mike;Js;sJ. tl;lj;jpd; Miuiaf; fhz;f.

6. 15 m ePskhd Neuhd Nfhy;> epiyf;Fj;jhd Rtnuhd;wpd; kPJ> mjd; fPo; me;jk;

Rtupd; mbapypUe;J 9 m J}uj;jpy; ,Uf;FkhW rha;j;J itf;fg;gl;Ls;sJ. Nfhypd;

Nky; me;jk; jiuapypUe;J vt;tsT cauj;jpy; fhzg;gLk;.

7. cUtpy; fhl;lg;gLtJ rkhe;juf; fiufisf; nfhz;l Xu; Mw;wpd; QR, PT vd;w
fiufshFk;. P ,ypUe;J Q  I Nehf;fp ePe;j Muk;gpj;j xUtu; PR vd;w Neu;Nfhl;Lg;
ghij topNa nrd;W kW fiuapy; R vd;Dk; Gs;spia mile;jhu;. PR = 15 m ,
QR = 12 m vdpd;> Mw;wpd; mfyk; PQ If; fhz;f.





A B

CD

O


A B

5 cm

P

Q R

T

12m

15m



30

20.  tiuGfs;

tpla cs;slf;fk;

 y, x vd;gtw;Wf;fpilapyhd njhlu;ig tifFwpf;Fk; vspa rkd;ghl;by;> y I
x ,y; vOJk; NghJ ngwg;gLk; Nfhitia x ,yhd rhu;G vd ,dq;fhzy;.

 y mx  tbtpyhd rhu;gpd; tiuig tiujy;

 y mx c   tbtpyhd rhu;gpd; tiuig tiujy;

 m ,d; Fwp> gUkd; vd;gtw;Wf;F Vw;g tiuG khw;wkilAk; jd;ikia

mwpe;J nfhs;sy;

 y mx c   vd;w rhu;gpdJ tiugpy; m %yk; gbj;jpwDk;> c %yk;

ntl;Lj;Jz;Lk; fpilf;Fk; vd;gij mwpjy;

 y mx c   tbtpyhd rhu ;ig mtjhdpj ;J tiugpd ; gbj;j pwd;>

ntl;Lj;Jz;Lfis vOJjy;

 jug;gl;l MapilapDs;; ax by c   tbtpyhd rhu;gpd; tiuig tiujy;

 xd;Wf;nfhd;W rkhe;jukhd tiuGfspd; gbj;jpwd;fs; njhlu;ghf tpgupj;jy;

20.1 Ms;$w;Wj;jsk;

 ,U vz;NfhLfis mtw;wpd; O If; Fwpf;Fk; Gs;spfspy; xd;iwnahd;W

nrq;Fj;jhf ntl;LkhW tiue;J Ms;$w;Wj; jsk; xd;iwg; ngw;Wf; nfhs;sy;;.

 Ms;$w;Wj; jsj;jpy; mikAk; ve;jg; Gs;spapdJk; Ms;$Wfis tupirg;gl;l

Nrhbahf vOJjy;

 y mr;Rf;Fr; rkhe;jukhd Neu;Nfhl;il x h  vd vOJjy;>  x  mr;Rf;Fr;

rkhe;jukhd Neu;Nfhl;il y k  vd vOJjy;. (,q;F h, k  vd;gd xUikfs;)

cjhuzk; : 1

(i) x, y  mr;Rfs; ,uz;bYk; -4 ,y; ,Ue;J +4  tiu tiuag;gl;l Ms;$w;Wj;

jsk; xd;wpy; gpd;tUk; Gs;spfisf; Fwpf;f.

(a) (3> 3)> (3> 2)> (3> 0)> (3> -1)

(b) (-3> 4)> (-2> 4)> (0> 4)> (2> 4)

(ii) (a) ,y; jug;gl;l Gs;spfis ,izj;J ngwg;gLk; Neu;Nfhl;bd; rkd;ghl;il

vOJf.

(iii) (b) ,y; jug;gl;l Gs;spfis ,izj;J ngwg;gLk; Neu;Nfhl;bd; rkd;ghl;il

vOJf.

(iv) NkNy cs;s Ms;$w;Wj; jsj;jpNyNa 3, y 4x      Neu; Nfhl;L

tiuGfisAk; tiuf.
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(i) 3x 

(ii) 4y 

gapw;rp : 20.1

01. Ms;$w;Wj; jsj;jpy; Fwpf;fg;gl;l Gs;spfis mtjhdpj;Jf; fPNo cs;s ml;ltizapd;

A ,Ys;s Gs;spfis B apYs;s> Ms;$WfSld; ,izf;f.

A B

Gs;sp Ms;$W

A (2, 1)

B (-2, 2)

C (2, 3)

D (-2, -2)

E (2, -3)

P (-2, 1)

Q (2, 2)

R (2, -2)

(i) Neu; tpspk;igg; ghtpj;J A IAk; E IAk; ,izf;f.

(ii) NfhL AE kPJ mike;j Vida Gs;spfs; vit?

(iii) PB, PR, RD Gs;spfisAk; ,izf;f.

mtw;Wf;Fg; nghUj;jkhd Neu; Nfhl;Lr; rkd;ghLfis ,dq; fz;L ,izf;f.

 gFjp A gFjp B

AE 2 y

PB 2y

PR 2x

RD 2 x

1 y

0

1
2
3
4

-1
-2
-3

-4

-1-2-3-4 1 2 3 4
>

>

a

b

3x  

4y  




y

x

   







0

 1
 2
 3
 4

-1
-2
-3
-4

-1-2-3-4 1 2 3 4

5

-5

5-5

y

x


A

B

C

D

E
R

Q

P

>
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02. cUtpy; cs;s Ms;$w;Wj; jsj;jpy; PQ,

XY vDk; Neu;NfhLfs; tiuag;gl;Ls;sd.

(i) PQ tpd; rkd;ghL ahJ?

(ii) XY apd; rkd;ghL ahJ?

(iii) PQ, XY vd;gd ,ilntl;Lk; Gs;sp vJ

vd jug;gl;l Ms;$Wfspy; ,Ue;J

njupT nra;f.

(2, 3), (3, 2), (3, 0), (2, 0)

03. (i) Ms;$w;Wj;jsj;jpd; kPJ gpd;tUk; njhFjpg; Gs;spfisf; Fwpf;f

(a) (2,5), (2,3), (2,0), (2,-3)

(b) (-3,4), (-3,1), (-3,2), (-3,-4)

(c) (-4,4), (-2,4), (0,4), (3,4)

(d) (-3,-3), (-1,-3), (1,-3), (4,-3)

(ii) xt;nthU njhFjpapYk; cs;s Gs;spfis ,izg;gjhy; ngwg;gLk; Neu; Nfhl;bd;

rkd;ghl;il vOJf.

(a) .......................................... (b) ...................................

(c) .......................................... (d) ...................................

04. 6, 2, 4, 5x x y y     vd;gtw;why; Fwpf;fg;gLk; Neu; NfhLfs; ntl;Lk; Gs;spfspd;

Ms;$Wfis tiuG tiuahky; vOJf.

(.......... , ............) ,       (.......... , ............) ,       (.......... , ............) ,      (.......... , ............)

20.2 rhu;G

y mx c   vd;gjd; %yk; xU rhu;G Fwpf;fg;gLfpd;wJ. ,q;F x  ,d; gb (tY)

xd;whf (1) ,Ug;gjhy; ,J Vfgupkhzr; rhu;ghFk;. ,q;F m, c vd;gd khwpypfs;

(xUikfs;) MFk;. x ,w;F gy vz;fisg; gpujpapLtjd; %yk; mjw;Fupa y ,d;

ngWkhdq;fisg; ngw;Wf; nfhs;syhk;.

cjhuzk;  2 :  jug;gl;l rhu;;ghdJ Vfgupkhzkhditah vdf; fhuzj;Jld;

$Wf.

(a) 5y x (b) 2 1y x 

(c) ( 2)( 2)y x x   (d) 2 5y x  

(a) 5y x  vfgupkhz tiuG MFk;. (x ,d; Rl;b 1 Mf ,Ug;gjhy;)

(b) 2 1y x   vfgupkhz tiuG my;y. (x ,d; Rl;b 2 Mf ,Ug;gjhy;)

(c) ( 2)( 2)y x x    Vfgupkhzr; rhu;G my;y. ( milg;Gf;Fwpia ePf;Fk;NghJ  x

,d; Rl;b 2 Mf ,Ug;gjhy;)

(d) 2 5y x    Vfgupkhzr; rhu;G MFk;. (x ,d; gb 1 Mf ,Ug;gjhy;)

-3       -2        -1       0        1       2        3

  3

  2

   1

 -1

 -2

 

X Y

P

Q

y

x
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cjhuzk; 3

2 3y x   vd;w tiuig tiuaj; Njitahd y ,d; Ms;$Wfisf; fhz;f. x

gpd;tUk; ngWkhdq;fis vLf;Fk;NghJ y ,d; ngWkhdq;fisf; fhz;f.

1
2,1, , 0, 1

2
x
 

  
 

x 2 3x    RUf;Fjy; y Ms;$Wfs;

2 2 2 3  4 3 7 (2, 7)

1 2 1 3  2 3 5 (1, 5)

1

2

1
2 3

2
  1 3 4

1
, 4

2

 
 
 

0 2 0 3  0 3 3 (0, 3)

-1 2 1 3  2 3  1 ( 1,1)

gapw;rp 20.2

01. jug;gl;l rhu;Gfspy; ,Ue;J Vfgupkhzkhdr; rhu;Gfis my;yJ mt;thW vOjf;

$batw;iwj; njupT nra;f.

(i) y x (ii) 22 5y x (iii) (2 3)y x 

(iv) 2 3y x  (v) 23 5 5y x  (vi) 2 3 6x y 

(vii) ( 2)( 3)y x x   (viii) 2x x y 

02. gpd;tUk; rhu;Gfspy; y ,d; ngWkhdq;fisf; fhz;gjw;F ,ilntsp epug;Gf.

(a) 2y x (b)
2

3
y x (c) 2 1y x  

2 ( , )

2 2 2 4 ( 2, 4)

1 2 1 ..... .............

0 2 0 ..... .............

1 2 1 ..... .............

3 2 3 ..... .............

x x y x y

    

 






 

2
( , )

3

2
3 3 2 ..........

3

0 .......... ..... ..........

3 .......... ..... ..........

6 .......... ..... ..........

x x y x y

  

2 1 ( , )

2 2 2 1 ......... ..........

1 ................. ......... ..........

0 ................. ......... ..........

1 ................. ......... ..........

x x y x y 

   


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20.3 y mx  tbtpy; cs;s rhu;gpd; tiuGfs;

y mx  tbtpy; mike;j rhu;gpdJ tiuG

• vg;NghJk; (0> 0) Gs;sp> mjhtJ cw;gj;jpg; Gs;spapd; Clhfr; nry;Yk;.

• m %yk; tiugpd; gbj;jpwd; fhl;lg;gLk;.

• m ,d; ngWkhdk; Neu;g;ngWkhdkhf ,Uf;Fk;NghJ> mr;rhu;gpd; tiughdJ x

mr;rpd; Neu;j;  jpirAld; $u;q;Nfhzj;ij mikf;Fk;.

• m ,d; ngWkhdk; kiwg;ngWkhdkhf ,Uf;Fk;NghJ> mr;rhu;gpd; tiughdJ

x mr;rpd; Neu;j;  jpirAld; tpupNfhzj;ij mikf;Fk;.

• m ,d; ngWkhdk; mjpfupf;Fk;NghJ rhugpd; tiuG> x mr;rpd; Neu;j; jpirAld;

mikf;Fk; Nfhzj;jpd; ngWkhdKk; mjpfupf;Fk;.

• m ,d; ngWkhdk; kiwahf mjpfupf;Fk;NghJ rhu;gpd; tiuG> x mr;rpd; Neu;j;

jpirAld; mikf;Fk; tpupNfhzj;jpd; ngWkhdKk; mjpfupf;Fk;.

cjhzuk; : 4

x ,d; ngWkhdq;fshf -2> -1> 0> 1 Mfpatw;iwf; nfhz;L 2 , , 2y x y x y x    

vDk; rhu;Gfspd; tiuGfis>

(i) xNu Ms;$w;Wj; jsj;jpy; tiuf.

(ii) tiue;j tiuGfspy; fhzf;$ba nghJg; gz;Gfs; ,uz;ilj; jUf.

(iii) xt;nthU tiuGk; x mr;rpd; Neu;j; jpirAld; mikf;Fk; Nfhzk; vt;tifiar;

rhu;e;jJ vdf; Fwpf;f.

(iv) 2x  vdpd; 2y x  vDk; rhu;gpd; y ,d; ngWkhdj;ijf; fhz;f.

(v) 2x  vdpd; , 2y x y x     Mfpa rhu;Gfspd; y f;Fupa ngWkhdq;fisf; fhz;f.

(i) tiuig tiutjw;fhfg; ngWkhd ml;ltizfisj; jahupj;jy;

2y x ( )y x  2y x 

2 ( , )

2 2 2 4 ( 2, 4)

1 2 1 2 ( 1, 2)

0 2 0 0 (0, 0)

1 2 1 2 (1, 2)

x x y x y

    

    





( , )

2 ( 2) 2 ( 2, 2)

1 ( 1) 1 ( 1,1)

0 (0) 0 (0, 0)

1 (1) 1 (1, 1)

x x y x y

   

   



  

 

2 ( , )

2 2 2 4 ( 2, 4)

1 2 1 2 ( 1, 2)

0 2 0 0 (0, 0)

1 2 1 2 (1, 2)

x x y x y

     

     

 

   
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(ii) vy;yh tiuGfSk; Neu;NfhLfshFk;. mit vy;yhk; (0>0) Gs;spapD}L

nry;fpd;wd.

(iii) 2y x   vd;gJ x mr;rpd; Neu;j;jpirAld; $u;q;Nfhzj;ij mikf;Fk;> y x  >

2y x   Mdit x mr;rpd; Neu;j;jpirAld; tpupNfhzj;ij mikf;Fk;.

(iv) 2x   vdpd; 2y x  vDk; rhu;gpy; y ,d; ngWkhdk; 4 MFk;. (y = 4 )

(v) 2x   vdpd;> y x   vDk; rhu;gpy; y ,d; ngWkhdk; -2 MFk;.

2x   vdpd;> 2y x   vDk; rhu;gpy; y ,d; ngWkhdk; -4 MFk;.

cjhuzk; 5 :

jug;gl;l rhu;Gfshy; Fwpf;fg;gLk; Neu;NfhLfspd; gbj;jpwd;fisf; fhz;f.

(i) 2y x (ii)  2 5y x (iii)
1

2
y x 

(i) 2m  (ii)  2 5

5

2

5

2

y x

y x

m







(iii) 1

2

2

2

2

y x

y x

y x

m

 

 

 

 

-1 0-2 1 2 3 X

Y

1

2

3

4

5

-1

-2

-3

-4

-5

x

x

x

xx

x

x

x

2x 

 2,  4




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cjhuzk; : 6

(0> 0)> (2> 6) vd;w Gs;spfspd; Clhfr; nry;Yk; Neu;Nfhl;bd; rkd;ghl;il vOJf.

Neu;NfhL cw;gj;jpg;Gs;spapD}L nry;tjhy; y mx  tbtKilaJ

6 2

6

2

3

y mx

m

m

m



 





3y x  MFk;.

gapw;rp : 20.3

01. (i) 3y x  vd;w rhu;gpd; tiuig tiuaj; Njitahd Ms;$Wfisf; nfhz;l

ml;ltizia epug;Gf.

x 3x y (x> y)

-2 3 2 -6 (-2,  -6)

-1 3 1 ......... ...............

0 3 ...... ......... ...............

1 .......... ......... ...............

2 .......... ......... ...............

(ii) jug;gl;l Ms;$w;Wj; jsj;jpy; rhu;gpd; tiuig tiuf

(iii) 3x  MFk;NghJ y ,d; ngWkhdj;ij tiuigg; gad;gLj;jpf; fhz;f.

0 1 2 3-1-2-3

1

2

3

4

5

6

7

-1
-2

-3

-4

-5

-6

-7

Y

X
>

>
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02. 2y x   vd;w rhu;ig tiuag; nghUj;jkhd ml;ltizia epug;Gf.

x -2x y (x> y)

-2 2 2  4 (-2, 4)

-1 2 1   2 ...............

0 2 0  0 ...............

1 2 1  -2 ...............

2 2 2  -4 ...............

(i) ml;ltiziag; G+u;j;jp nra;f.

(ii) rhu;gpd; tiuig tiuf.

(iii)
1

2
x  MFk;NghJ y ,d; ngWkhdj;ij tiuigg; gad;gLj;jpf; fhz;f.

(iv) 3y   MFk; NghJ x ,d; ngWkhdj;ij tiugpd; %yk; fhz;f.

03. jug;gl;l Neu;NfhLfspd; gbj;jpwd;fisf; fhz;f.

Neu;NfhL y mx gbj;jpwd;

(i) 5y x 5y x ...............

(ii) 3 6y x 2y x     2

(iii)
1

2
3

y x ................ ................

(iv) 5 2y x  ................ ................

(v) 0x y  ................ ................

(vi)
2

0
3

y x  ................ ................

04. fPNo jug;gl;l ,ilntspfis epug;Gtjd; %yk;> jug;gl;Ls;s ,U Gs;spfspD}lhfr;

nry;Yk; Neu;Nfhl;bd; rkd;ghl;ilf; fhz;f.

(i) (0, 0),  (2, 4) (ii) (0, 0), (-3, -6)

y mx  ,y; 2x   vdpd; ........y  y mx  ,y; ......x   vdpd; ( 6)y  

4 ......

........

.......

m

m

y

 



 

6 ......

........

.......

m

m

y

  



 

0

 1
 2
 3
 4

-1
-2
-3
-4

-1-2-3-4 1 2 3 4

Y

5

-5

5-5
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(iii) (4, 2),  (0, 0) (iv) (-5, 2), (0, 0)

4x  >  ........y  5x   > ........y 

2 ......

.........

.......

m

m

y

 



 

2 ......

......

.......

m

m

y

 



 

20.4 y mx c   vd;w tbtpy; mike;j rhu;Gfspd; tiuGfs;

y mx c   vd;w tiugpy;

 m vd;gJ gbj;jpwDk;> c vd;gJ ntl;Lj; Jz;Lk; MFk;.

 tiuG vg;NghJk; Neu;NfhlhfNt ,Uf;Fk;.

 tiuG y mr;ir ntl;Lk; Gs;spapd; Ms;$W (0, c) MFk;.

cjhuzk; : 7

(i) -2, -1, 0, 1, 2, 3 Mfpa x ,d; ngWkhdq;fisf; nfhz;L 2 3y x   vDk;

Neu;Nfhl;il tiuaj; Njitahd ml;ltiz xd;iwj; jahupf;f.

(ii) rhu;Gf;Fupa tiuig tiuf.

(iii) 2 3y x   apd; ntl;Lj;Jz;L vt;tsT?

(iv) 2 3y x   vDk; rhu;G y mr;ir ntl;Lk; Gs;spapd; Ms;$Wfis vOJf.

(i) x 2 3x  RUf;fy; y (x, y)

-2 2 2 3  4 3  -7 (-2, -7)

-1 2 1 3  2 3  -5 (-1, -5)

0 2 0 3  0 3 -3 (0, -3)

1 2 1 3  2 3 -1 (1, -1)

2 2 2 3  4 3 1 (2, 1)

3 2 3 3  6 3 3 (3, 3)

     (ii) (iii) -3

(iv) (0 , -3)

-2 -1 0 1 2 3

1

2

3

4

-1

-2

-4

-5

-6

-7

-8

>

>











-3

y

x
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cjhuzk; : 8

(i) 3 4 6y x  vd;w Neu;Nfhl;bd; gbj;jpwidAk; ntl;Lj; Jz;ilAk; fhz;f.

(ii) gbj;jpwd; 
1

2


 MfTk; ntl;Lj; Jz;L 3 MfTk; nfhz;l rkd;ghl;il vOJf.

(i) 3 4 6y x 

4
2

3
y x   (y I vOthahf khw;Wjy;> 3 My; tFj;jy;)

/ gbj;jpwd; 
4

3
> ntl;Lj;Jz;L -2

( y mx c  tbtpy; mikAk;NghJ m gbj;jpwd;> c ntl;Lj;Jz;L MFk;)

(ii)
1

3
2

y x  

gapw;rp 20.4

01. Neu;NfhL y mx c  gbj;jpwd; ntl;Lj;Jz;L rhu;G y mr;ir ntl;Lk;

Gs;spapd; Ms;$W

(i) 5 2y x  5 2y x    ............. -2 (0,  -2)

(ii) 3 6 3y x  ................   ............. ......... ..................

(iii) 2 ............y 
1

1
2

y x    ............. ......... ..................

(iv) 6 2 3x y  ..................   ............. ......... ..................

(v) 0 3 2 2x y   ..................   ............. ......... ..................

(vi) 1
2 3

x y
  ..................   ............. ......... ..................

(vii)
2

5
3

y
x  ..................   ............. ......... ..................

02. 3 2y x   vd;w Neu;Nfhl;bd; tiuig tiuaj; Njitahd ngWkhdq;fisf; nfhz;l

ml;ltizia epug;Gf.

(i) x 3 2x  y (x, y)

-2 3 2 2  6 2  -4 (-2, -4)

-1 3 1 2  ........... ........ ..............

0 3 0 2  0 2 ........ ..............

1 3 1 2  ........... ........ ..............

2 3 2 2  ........... ........ ..............
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(ii) 3 2y x   vd;w Neu;Nfhl;bd; tiuig Ms;$w;Wj; jsj;jpy; tiuf.

(iii) 3 2y x   vd;w rhu;G y mr;ir ntl;Lk; Gs;spapd; Ms;$Wfis vOJf.

(iv) 1.5x   MFk;NghJ y ,d; ngWkhdj;ij tiuigg; gad;gLj;jpf; fhz;f.

03. (i) 2 3y x   > 2 2y x   rhu;Gfspd; tiuig tiuaj; Njitahd ml;ltizfis

epug;Gf.

2 3y x   2 3y x  

x 2 3x  RUf;fy; (x, y) x 2 3x  RUf;fy; (x, y)

-3 2 3 3   6 3 (9, .......) -3 2 3 3   6 3 (......, .....)

-2 2 2 3   ........... (7, .......) -2 2 2 3   ............ (......, .....)

-1 2 1 3   ........... (5, .......) -1 2 1 3   ............ (......, .....)

0 2 0 3   ........... (0, .......) 0 2 0 3   ............ (......, .....)

1 2 1 3   ........... (1, .......) 1 2 1 3   ............ (......, .....)

(ii) ,U tiuGfisAk; jug;gl;Ls;s Ms;$w;Wj; jsj;jpy; tiuf.

0 1 2 3-1-2-3

1

2

3

4

5

6

7

-1
-2

-3

-4

-5

-6

-7

Y

X
>

>
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(iii) ,U tiuGfspdJk; gbj;jpwd;> ntl;Lj;Jz;L vd;gtw;iwj; jUf.

(iv) ,U tiuGfspd; mikTfisf; fUJk; NghJ mtw;wpy; fhzg;gLk; nghJ

,ay;Gfs; vit vd vOJf.

20.5 ax+ by = c vDk; tbtpYs;s rhu;Gfspd; tiuGfs;

 rhu;G Neu;Nfhl;L tiughFk;.

 a b c   MFk;NghJ x mr;ir (b, 0) ,Yk; y mr;ir (0, a) ,Yk; ,ilntl;Lk;

Neu;NfhL fpilf;Fk;.

cjhuzk; : 9

(i) 2 3 6x y  rhu;gpd; tiuig tiutjw;F Kd; jug;gl;l ml;ltizia epug;Gf.

2 3 6x y 

x 0 ...... -3

y ........ 0 ........

(ii) Nkw;$wg;gl;l rhu;gpd; tiuig tiuf.

(iii) ePu; tiue;j tiuG x mr;irAk; y mr;irAk; ntl;Lk; Gs;spfspd; Ms;$Wfis

vOJf.

(iv) 2 3 6x y   rhu;gpd; x ,dJk; y ,dJk; Fzfq;fspd; ngUf;fj;jpw;F khwh

cWg;Gf;Fk; cs;s njhlu;igg; ngWf.

(v) rhu;gpd; x, y vd;gtw;wpd; Fzfq;fspy; ,Ue;J tiuG x, y mr;Rf;fis ntl;Lk;

Gs;spfisg; ngWf.

(vi) 3 4 12x y   vDk; rhu;G x, y mr;Rf;fs; ntl;Lk; Gs;spfis> tiuG tiuahky;

ngWf.

0 1 2 3-1-2-3

1

2

3

4

5

6

7

-1
-2

-3

-4

-5

-6

-7

Y

X
>

>
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tpilfs; :

(i) 2 3 6x y  > x = 0 MFk;NghJ y If; fhz  x = 0 I gpujpaply;>

2 0 3 6

3 6

6
2

3

y

y

y

  



 

0y  MFk;NghJ x If; fhz;f. 2 3 6x y   f;F y = 0 I gpujpaply;>

2 3 0 6

2 6

3

x

x

x

  





3x    MFk;NghJ y If; fhz;gjw;F 2 3 6x y   ,y; 3x    I gpujpapl

2 ( 3) 3 6

3 6 6 12

4

y

y

y

   

  



x 0 3 -3

y 2 0 4

(iii) x mr;ir ntl;Lk; Gs;spapd; Ms;$W (3, 0)

y mr;R ntl;Lk; Gs;spapd; Ms;$W (0, 2)

(iv) 2 3 6x y   ,d; x ,dJ Fzfk; = 2

   y ,dJ Fzfk; = 3

Fzfq;fspd; ngUf;fk;= 6

khwhj cWg;G = 6

/ Fzfq;fspd; ngUf;fk; khwhj cWg;Gf;Fr; rkdhFk;.

4

3

2

1

0

-1

-2

-4 -3 -2 -1 1 2 3 4







y

x
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(v) 2 3 6x y   ,d; x ,d; Fzfk; 2 MFk;. tiuG y mr;ir ntl;Lk; Gs;spapd;

Ms;$W (0, 2)

2 3 6x y   ,d; y ,d; Fzfk; 3 MFk;. tiuG x mr;ir ntl;Lk; Gs;spapd;

Ms;$W (3, 0)

(vi) 3 4 12x y   ,d; x ,dJ Fzfk; = 3

   y ,dJ Fzfk; = 4

Fzfq;fspd; ngUf;fk;= 12

khwhj cWg;G = 12

x mr;ir ntl;Lk; Gs;spapd; Ms;$W (4, 0)

y mr;ir ntl;Lk; Gs;spapd; Ms;$W (0, 3)

cjhuzk; 10

(i) 3 2 5x y   vDk; rhu;gpy; y I vOthahf;Ff.

(ii) rhu;Gf;Fupa tiuig tiuaj; Njitahd fPNo cs;s ml;ltiziag; G+u;j;jp

nra;f.

x -1 0 1

y ..... ..... .....

(iii) NkNy cs;s rhu;gpd; tiuig tiuf.

(iv) ePq;fs; tiue;j tiuigf; nfhz;L mJ x, y mr;Rf;fis ntl;Lk; Gs;spfspd;

Ms;$Wfis vOJf.

tpilfs;.

(i) 3 2 5

2 5 3

3 5

2 2

x y

y x

y x

 

  

 

(ii) 1x   > 0> 1 vdf; nfhLf;fg;gl;lNghJ y If; fhz

3 5

2 2
y x  apy;

(-1)

3 5
1

2 2

3 5

2 2

8

2

( 4)

x

y

y

y



  


 




 

Ig; gpujpapl
0

3 5
0

2 2

5
0

2

1
2

2

x

y

y

y



  

 

 

Igpujpaply;
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(1)

3 5
1

2 2

3 5

2 2

2

2

( 1)

x

y

y

y

y



  

 

 

 

Ig; gpujpapl

(iv) y  mr;ir ntl;Lk; Gs;sp (0> -2.5)

x mr;ir ntl;Lk; Gs;sp (1.6> 0)

gapw;rp 20.5

01. (a) jug;gl;;l ,ilntspfis epug;Gtjd; %yk; 2 5 20x y   vDk; rhu;gpd; jug;gl;l

x ,d; ngWkhdq;fSf;Fupa y ,d; ngWkhdq;fisf; fhz;f.

(i) 0x  (ii) 5x  (iii) 10x 

(iv) 1x  (v) 2x  (vi) 3x 

(i) 0

2 5 20

2 0 5 20

0 5 ........

5 .........

.........

x

x y

y

y

y

y



 

  

 





Ig; gpujpaply; (ii) 5

2 ........ ........ 20

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

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

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

.........

x

y



  

 







Ig; gpujpaply;

(iii) 10

2 ........ ........ 20

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

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

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

.........

x

y



  









Ig; gpujpaply; (iv) 1

2 ........ ........ 20

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

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

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

3.6

x

y



  









Ig; gpujpaply;

(v) 2

2 ........ ........ 20

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

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

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

........

x

y



  









Ig; gpujpaply; (vi) 3

2 ........ ........ 20

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

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

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

........

x

y



  









Ig; gpujpaply;

y

x

4

3

2

1

-1

-2

-3

-4

1 2 3 4 5-1-2-3-4-5





 
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02. (i) (a) NkNy tpdh 1 ,y; ngw;w tpilfspy; ,Ue;J nghUj;jkhd tpilfisf;

 nfhz;L 2 5 20x y   ,d; tiuig tiutjw;F jug;gl;l ml;ltiziag;

 G+u;j;jp nra;f.

(i) x 0 5 10 1 2 3

y ......... ......... ......... ......... ......... .........

(ii) ngw;Wf; nfhz;l ngWkhdq;fisf; nfhz;L 2 5 20x y   vDk; rhu;gpd;

tiuig tiuf.

03. (i) 3 4 12x y   ,y; 0x   MFk;NghJ y ,d; ngWkhdKk; 0y   MFk;NghJ x

,d; ngWkhdKk; fhz;gjw;F fPNo jug;gl;l ml;ltizia epug;Gf.

3 4 12

3 0 ....... ........

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

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

y ........

x y 

  

 





3 4 12

3 4 ....... ........

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

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

........

x y

x

x

 

  

 





x 0 ..........

y .......... 0

4

3

2

1

0 2 4 6 8 10
>

>

x

y
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(ii) NkNy ngw;Wf;nfhz;l Ms;$Wfisf; nfhz;L 3 4 12x y   vd;w rhu;gpd;

tiuigj; jug;gl;l Ms;$W;Wj; jsj;jpy; tiuf.

(iii) 2x   MFk;NghJ y ,d; ngWkhdj;ij tiuigf; nfhz;L fhz;f.

20.6 tiuG xd;wpd; gbj;jpwDk;> ntl;Lj;Jz;Lk;

 y mx c   tbtpy; cs;s rhu;G xd;wpy;> m  gbj;jpwidAk;> c  ntl;Lj;

Jz;ilAk; Fwpf;Fk;

 (0> 0)> (a,  b) vDk; Gs;spfspD}L nry;Yk; Neu;NfhL xd;wpd; gbj;jpwd;

b

a
MFk;.

 1 1 2 2( , ), ( , )x y x y  vd;Dk; ,U Gs;spfspD}L nry;Yk; Neu;Nfhl;bd; gbj;jpwd;

1 2

1 2

y y

x x



  MFk;.

cjhuzk; 11

(i) 2 3y x   vd;w rhu;gpd; gbj;jpwd;> ntl;Lj;Jz;L vd;gtw;iwf; fhz;f.

(ii) NkNy cs;s rhu;gpd; tiuig tiuf.

(iii) tiugpd; kPJs;s ,U Gs;spfisf; nfhz;L gbj;jpwidg; ngWf.

(iv) tiugpd; %yk; ntl;Lj;Jz;ilg; ngWk; tpjj;ij tpsf;Ff.

tpilfs;

(i) 2 3y x   vDk; tiuG y mx c   tbtk; nfhz;lJ. m =2 vd;gjhy; gbj;jpwd;

2 MFk;. c = 3 vd;gjhy; ntl;Lj;Jz;L 3 MFk;.

4

3

2

1

0 1 2 3 4 5
>

>y

x
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(ii) 2 3y x 

x 1 0 1

2x -2 0 2

+3 +3 +3 +3

y 1 3 5

(iii) 2 3y x   vd;w Neu;Nfhl;L tiugpd; %yk; fPNo jug;gl;Ls;s ml;ltiziag;

G+uzg;gLj;Jf.

A Ak; D Ak; 6 3
6

2
3


B Ak; C Ak; 4 2
4

2
2


P Ak; Q Ak; 6 3
6

2
3


(iv) A, E vd;gd tiugpd; kPJs;s ,U Gs;spfshFk;.

A (0, 3), E (4,11)

11 3 8
2

4 0 4
m

 


  



xU Neu;Nfhl;bd; kPJs;s ,U Gs;spfspd; ,ilNaAs;s epiyf;Fj;Jj; J}uj;jpw;Fk;>

fpilj; J}uj;jpw;Fk; ,ilNa cs;s tpfpjk; gbj;jpwd; MFk;.

(v) tiuG y mr;ir ntl;Lk; Gs;spapd; y Ms;$wpd; ngWkhdk; ntl;Lj;Jz;L

MFk;.

Nfhl;bd; kPJs;s

,U Gs;spfs;

,UGs ;s pfSf ;

fpilNaahd

epiyf;Fj;Jj;J}uk;

,U Gs;spfSf;

f p i l N a a h d

fpilj;J}uk;

epiyf;Fj;Jj; J}uk;

fpilj;J}uk;

y

x

4

3

2

1

-1

-2

-3

-4

1 2 3 4 5-1-2-3-4-5


2 3y x 

5 








A

C

Q

B

D


P
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cjhuzk; 12

01. (i) gbj;jpwd; 3 ck;> (0 > -2) vd;w Gs;spapD}Lk; nry;Yk; Neu;Nfhl;bd; rkd;ghl;ilg;

ngWf.

Neu;NfhL y mr;ir ntl;Lk; Gs;sp (0 > -2) vd;gjhy; ntl;Lj;Jz;L -2 MFk;.

/ m = 3

c = -2

/ rkd;ghL 3 2y x 

(ii) (0, 5), (3 , 11) vd;w Gs;spfis ,izf;Fk; Neu;Nfhl;bd; rkd;ghl;ilf; fhz;f.

Neu;Nfhl;bd; kPJ (0>5) vd;w Gs;sp miktjhy; ntl;Lj;Jz;L c = 5 MFk;.

gbj;jpwd; 
11 5

3 0

6
2

3

m





 

/ Neu;Nfhl;bd; rkd;ghL 2 5y x 

(iii) (2, 0), (4 , 6)  vd;w Gs;spfspD}lhfr; nry;Yk; Neu;Nfhl;bd; rkd;ghl;ilf; fhz;f.

gbj;jpwd; 
6 0

4 2

6
3

2

m





 

/ rkd;ghl;il 3y x c   vd vOjyhk;. ,e;j Neu;NfhL (4> 6) vd;w

Gs;spfspD}lhfr; nry;tjhy; mt; Ms;$Wfis 3y x c   ,y; gpujpapLNthk;

3

6 3 4

6 12

6

y x c

c

c

 

  

 

 

.

/ Neu;Nfhl;bd; rkd;ghL 3 6y x 

gapw;rp 20.6

01. jug;gl;l Ms;$Wfs; mike;j Neu;NfhLfspd; gbj;jpwd;fisf; fhz;f.

(i)

(0, 0), (4, 6)

6 0

4 0

.......

.......

m









(ii)

(2, 3), (5, 9)

9 3

5 2

.......

.......

m

m










(iii)

( 2, 4), (1,1)

4 .......

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

.......

.......

m

m










02. jug;gl;l $w;Wf;fSf;F ,zq;f> mtw;wpd; rkd;ghLfisf; fhz;f.

(i) gbj;jpwd; 2 ck;> (2> 5) vd;w Gs;spapd; ClhfTk; nry;Yk; Neu;Nfhl;bd;

rkd;ghL ahJ?

y mx c   ,w;F Vw;g

2y x c   (mJ (2> 5) Gs;spapd; Clhfr; nry;tjhy;)

5 2 .....

.......

c

c

  



/ rkd;ghL 2 .......y x   MFk;.
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(ii) gbj;jpwd; 1 ck;> (3> -3) vd;w Gs;spapd; ClhfTk; nry;Yk; Neu;Nfhl;bd;

rkd;ghL ahJ?

y mx c   ,w;F Vw;g

y x c   mJ (3> -3) Gs;spapd; Clhfr; nry;tjhy;

3 1 .....

.......

c

c

   



/ rkd;ghL .........................y   MFk;.

03. (i) (-2> 4) vd;w Gs;spapd; Clhfr; nry;tJk;> ntl;Lj;Jz;L 6 ck; nfhz;l

Neu;Nfhl;bd; rkd;ghl;il vOJf.

y mx c   ,w;F Vw;g x = -2,    y = .........., c = ..........

gpujpapLtjd; %yk;

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

2 .......

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

m

m

   

  



/ rkd;ghL ........ 6y  

(ii) (3> 0) vd;w Gs;spapd; Clhfr; nry;tJk; ntl;Lj;Jz;L (-6) ck; nfhz;l

Neu;Nfhl;bd; rkd;ghl;il vOJf.

y mx c   ,w;F Vw;g x = -2,    y = .........., c = ..........

gpujpapLtjd; %yk;

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

3 .......

........

m

m

m

  

 



/ rkd;ghL ...............y

(iii) (0> 3)> (5> -2) Gs;spfspd;; Clhfr; nry;Yk; Neu;Nfhl;bd; gbj;jpwd;.

2 .......

5 ........

........

5

........

m

m

m

 








(0> 3) ,D}L nry;tjhy; c = ............

/ rkd;ghL ...............y

(iv) (2> -3)> (-2> 5) Gs;spfis ,izf;Fk; Neu;Nfhl;bd; gbj;jpwd;.

5 .......

2 ........

........

........

........

m

m

m



 







50

04. (i) fPNo jug;gl;Ls;s xt;nthU rhu;Gf;Fk; cupa ngWkhd ml;ltiziag;

G+uzg;gLj;Jf.

(a) 3 2 6x y  (b) 3 2 6x y 

x 0 ....... x 0 .......

y ......... 0 y ......... 0

(c) 3 2 6x y   (d) 3 2 6x y  

x 0 ....... x 0 .......

y ......... 0 y ......... 0

(ii) jug;gl;Ls;s Ms;$w;Wj; jsj;jpy; NkNy cs;s rhu;Gfspd; tiuGfis tiuf.

(iii) NkNy (ii) ,y; tiue;j tiuGfs; ntl;Ltjhy; cz;lhFk; ehw;;gf;fypd; rpwg;Gg;

ngau; ahJ?

05. (i) jug;gl;Ls;s ntw;wplq;fis epug;Gtjw;F 2 4 6x y   vd;gjpy; y I  vOthahf;Ff

2 4 6

4 6 ........

4 ........ ........

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

1 ........

2 ........

x y

y

y

y x

 

  


 

 

(ii) 2 4 6x y   vDk; tiugpd; gbj;jpwd;> ntl;Lj;Jz;il vOJf.

gbj;jpwd; = ..................

ntl;Lj;Jz;L = ......................

0 1 2 3-1-2-3

1

2

3

4

5

6

7

-1
-2

-3

-4

-5

-6

-7

Y

X
>

>



51

(iii) 2 4 6x y  vDk; tiuig tiutjw;F fPNo jug;gl;Ls;s ml;ltizia

G+uzg;gLj;Jf.

x 2 4 6 8

y ........... ........... ........... ...........

gpw;Nrhjid

01. jug;gl;l tiuGfSf;Fg; nghUj;jkhd rkd;ghLfisj; njupT nra;J ml;ltizapy;

,izf;f

,yf;fk; rkd;ghL

1 5y x

2 3y 

2 5y x 

3 3x 

4 3 1y x  

5 4x  

02. jug;gl;l xt;nthU rkd;ghl;ilAk; y mx c   vd;w tbtpy; vOjp mit xt;nthd;wpdJk;

gbj;jpwd;> ntl;Lj;Jz;L vd;gtw;iwf; fhz;f.

(i) 2 5x y  (ii)
1

2
2

y x  (iii) 3 5x y 

(iv)
3

6
5

y x  (v) 4 3 12x y 

5

4
3

2

1

y

x
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03. (i) 2y x  vd;w tiugpd; x ,d; ngWkhdq;fs; -2> 0> 2> 4 MFk;NghJ y ,w;Fupa

ngWkhdq;fisf; fhz;f.

(ii) NkNy ngw;Wf; nfhz;l ngWkhdq;fSf;F Vw;g 2y x  tiuig tiuf.

(iii) 5y   MFk;NghJ mjw;Fupa x ,d; ngWkhdj;ij tiugpd; %yk; ngWf.

04. (i) 3 2y x   vd;w rhu;gpd; tiuig tiutjw;Fj; jug;gl;l ml;ltiziag;

G+u;j;jp nra;f.

x -1 0 1 2 3

y .......... .......... .......... .......... ..........

(ii) NkNy cs;s rhu;gpd; tiuig tiuf.

(iii) mjd; gbj;jpwd;> ntl;Lj;Jz;L vd;gtw;iwf; fhz;f.

(iv) 2y   MFk;NghJ x ,d; ngWkhdj;ij tiugpd; %yk; ngWf.

05. jug;gl;l Ms;$Wfis ,izf;Fk; Neu;Nfhl;L tiugpd; rkd;ghl;ilf; fhz;f.

(i) (0, 0),  (2, 8) (ii) (0, 3), (4, 7)

(iii) (-2, 0), (0, 4) (iv) (3, 7), (1, 3)
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21. rkdpypfs;

tpla cs;slf;fk;

 bx a µ  vDk; tbtpy; mike;Js;s rkdpypfisj; jPu;j;jy;.

 0a   MFk; NghJ bx µ  tbtpy; mike;Js;s rkdpypfisj; jPu;j;jy;

 0a   MFk; NghJ bx µ  tbtpy; mike;Js;s rkdpypfisj; jPu;j;jy;

( 0a  > a  Xu; kiw epiw vz; my;yJ gpd;dk;)

 rkdpyp xd;wpd; epiw vz; jPu;Tfis vz;Nfhl;bd; kPJ tifFwpj;jy;

 rkdpyp xd;wpd; vy;yh jPu;TfisAk; vz;Nfhl;bd; kPJ tifFwpj;jy;

21.1 rkdpyp xd;wpd; epiw vz; jPu;Tfis vz;Nfhl;bd; kPJ tifFwpj;jy;

gpd;tUk; $w;Wf;fis > my;yJ < FwpaPLfisg; gad;gLj;jp vOjpf;fhl;LNthk;.

 Ng&e;J xd;wpy; gazk; nra;af;$ba gazpfspd; vz;zpf;if> Nkhl;lhu;

thfdk; xd;wpy; gazk; nra;af;$ba gazpfspd; vz;zpf;ifapYk; mjpfkhFk;

Ng&e;J xd; wpy; gazk; Nkhl; lhu; thfdk; xd; wpy; gazk;

nra;af; $ba gzpfspd; vz;zpf;if nra;af; $ba gzpfspd; vz;zpf;if

 VO xd;gjpYk; rpwpjhFk;

7 < 9

 a cld; 5 If; $l;Lk; NghJ fpilf;Fk; tpil> 8 ,Yk; ngupjhFk;

5 8a  

 x  I 2 My; ngUf;fp 1 If; fopf;Fk; NghJ fpilf;Fk; tpil> 9 ,Yk; rpwpjhf

my;yJ rkdhf ,Uf;Fk;.

2 1 9x  

NkNy fhl;bathW , , ,     vDk; FwpaPLfisg; gad;gLj;jp vOjg;gLk;

$w;Wfs; rkdpypfs; vdg;gLk;. me;j rkdpypapy; ml;rufzpj cWg;G

njhlu;GWk; NghJ mit ml;rufzpjr; rkdpypfs; vdg;gLk;.

rkdpyp xd;wpid jpUg;jpg;gLj;Jk; mjpf vz;zpf;ifahd jPu;Tfs; ,Uf;f KbAk;.

cjhuzk; : 1

5x   MFkhWs;s x ,d; epiw vz; jPu;Tfis vOJf.

jPu;T : {6, 7, 8, 9...} MFk;.

,jid vz; Nfhl;by; gpd;tUkhW Fwpj;Jf; fhl;lyhk;.


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

 
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cjhuzk; : 2

3x   MFkhWs;s x ,d; epiw vz; jPu;Tfis vOJf. mjid vz; Nfhl;by;
Fwpj;Jf; fhl;Lf.

{2, 1, 0, -1, ...}

cjhuzk; : 3

2x   MFkhWs;s x ,d; epiw vz; jPu;Tfis vOJf. mjid vz; Nfhl;by;
Fwpj;Jf; fhl;Lf.

{2, 3, 4, 5, ...}

cjhuzk; : 4

3x  MFkhWs;s x ,d; epiw vz; jPu;Tfis vOJf. mjid vz; Nfhl;by;
Fwpj;Jf; fhl;Lf.

{-3, -4, -5, ...}

cjhuzk; : 5

4x  MFkhWs;s x ,d; Neu;epiw vz; jPu;Tfis vOJf. mjid vz;
Nfhl;by; Fwpj;Jf; fhl;Lf.

cjhuzk; : 6

3x   MFkhWs;s x ,d; kiwepiw vz; jPu;Tfis vOJf. mjid vz;
Nfhl;by; Fwpj;Jf; fhl;Lf.


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

  


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

     




8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

  


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

      


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

  
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gapw;rp 21.1

01. rkdpypiaj; jpUg;jpg;gLj;jf; $bajhf ntw;wplj;jpy; tuNtz;ba vz;iz milg;gpDs;

,Ue;J njupe;J epug;Gf.

   i     8 ...... 9,  6,  10

   ii    5 ...... 4,  6,  3

   iii 3 ...... 4,  1,  3    

   iv 2 ...... 1,  2,  3    

   v  3 ...... 2,  1,  5    

   vi  5 ...... 6,  7,  0   

   vii  2 ...... 0,  3,  2

   viii 0 ...... 2,  1,  3  

   xi   0 ...... 1,  1,  2  

   x    4 ...... 5,  8,  2

02. fPNo epuy; A  ,y; fhl;lg;gl;Ls;s rkdpypfspd; epiwntz; jPu;Tj; njhilia> epuy;

B ,ypUe;J njupT nra;J ,izf;f.

   A B

5x   1, 2, 3, 4, .......

3x   3, 4, 5, ........  

2x    2, 1, 0, 1, ......

3x    2, 1, 0, 1, ...... 

0x   6, 7, 8, .......

03. fPNo jug;gl;Ls;s rkdpypfspd; epiwntz; jPu;Tj;njhilia vjpNu vOJf.

 1 1x 

 2 6x 

 3 2x 

 4 3x 

 5 5x  

 6 2x  
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04. fPNo jug;gl;Ls;s rkdpypfspd; epiw vz; jPu;Tfisj; jug;gl;Ls;s vz;Nfhl;by;

Fwpj;Jf; fhl;Lf.

   3i x 

  5ii x 

  2iii x  

  1iv x  

  0v x 

  2vi x 

05. fPNo jug;gl;l vz;Nfhl;by; fhl;lg;gLk; jPu;Tfisf; Fwpf;Fk; rkdpypfis vOJf.

(i)

(ii)

(iii)

(iv)

(iv)

06. 3x    vDk; rkdpypapd; Neu;epiw vz; jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

07.
1

5
2

x   vDk; rkdpypapd; Neu;epiw vz; jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

08. 5x    vDk; rkdpypapd; kiwepiw vz; jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

09. 5x   vDk; rkdpypapd; kiwepiw vz; jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

10.
1

2
2

x    vDk; rkdpypapd; epiw vz; jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.


5 4 3 2 1 0 1 2 3 4 5


5 4 3 2 1 0 1 2 3 4 5


5 4 3 2 1 0 1 2 3 4 5


5 4 3 2 1 0 1 2 3 4 5

  






5 4 3 2 1 0 1 2 3 4 5

     

   


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


5 4 3 2 1 0 1 2 3 4 5


5 4 3 2 1 0 1 2 3 4 5


5 4 3 2 1 0 1 2 3 4 5


5 4 3 2 1 0 1 2 3 4 5


5 4 3 2 1 0 1 2 3 4 5


5 4 3 2 1 0 1 2 3 4 5
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21.2 rkdpyp xd;wpd; vy;yhj; jPu;TfisAk; vz; Nfhl;by; tifFwpj;jy;

2x   vDk; rkdpypapd; vy;yhj; jPu;TfSk; vd;why; ,uz;bYk; $ba vy;yhg;

ngWkhdq;fSk; MFk;. mjpy; jrkq;fs;> gpd;dq;fs; vDk; vy;yhg; ngWkhdq;fSk;

mlq;Fk;. mjid gpd;tUkhW vz;Nfhl;by; tifFwpf;fyhk;.

2x   vDk; rkdpypapd; vy;yhj; jPu;TfisAk; fhl;Lk; NghJ 2 vd;Dk; jPu;Tk;

mjpy; mlq;Fk;. mjidf; fhl;Lk; NghJ 2 ,Ys;s tl;lk; epow;wg;gl Ntz;Lk;.

cjhuzk; 7

3x   vDk; rkdpypapd; vy;yhj; jPu;TfisAk; vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

cjhuzk; 8

1x    vDk; rkdpypapd; vy;yhj; jPu;TfisAk; vz; Nfhl;by; Fwpj;Jf; fhl;Lf.

cjhuzk; 9

2x    vDk; rkdpypapd; vy;yhj; jPu;TfisAk; vz; Nfhl;by; Fwpj;Jf; fhl;Lf.

cjhuzk; 10

1x    vDk; rkdpypapd; vy;yhj; jPu;TfisAk; vz; Nfhl;by; Fwpj;Jf; fhl;Lf.

cjhuzk; 11

fPNo jug;gl;Ls;s xt;nthU vz; Nfhl;bdhYk; tifFwpf;fg;gLk; rkdpypfis

vOJf.

(i) (i) 1x 

(ii) (ii) 0x 

(iii) (iii) 1x  

(iv) (iv) 2x 


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9




8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9



 
8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

 
8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

 
8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


3 2 1 0 1 2 3 4 5


3 2 1 0 1 2 3 4 5


3 2 1 0 1 2 3 4 5








3 2 1 0 1 2 3 4 5




8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


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gapw;rp 21.2

01. A ,y; fhl;lg;gLk; rkdpypapd; jPu;Tfisf; fhl;Lk; vz;Nfhl;il B ,y; ,Ue;J
njupT nra;J ,izf;f.

A B

  2i x 

  3ii x  

  1iii x  

  2iv x 

  1v x  

02. fPNo jug;gl;Ls;s rkdpypfspd; vy;yhj; jPu;TfisAk; jug;gl;Ls;s vz;Nfhl;by;

Fwpj;Jf; fhl;Lf.

    3i x 

  0ii x 

 
1

2
2

iii x 

  1iv x  

 
1

2
v x 

03. fPNo vz;NfhLfspy; tifFwpf;fg;gl;Ls;s rkdpypfis vOJf.

(i)

(ii)

(iii)

(iv)

(v)


3 2 1 0 1 2 3 4 5



3 2 1 0 1 2 3 4 5


3 2 1 0 1 2 3 4 5




3 2 1 0 1 2 3 4 5


3 2 1 0 1 2 3 4 5








8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9










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04. fPNo jug;gl;Ls;s rkdpypfspd; vy;yhj; jPu;TfisAk; vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

   4i x  

  3ii x 

 
1

1
2

iii x 

 
1

1
2

iv x  

 
1

2
2

v x  

21.3 ,x a b x a b     vDk; tbtpYs;s rkdpypfisj; jPu;j;jy;

 8 3  vDk; rkdpypiaf; fUJNthk;.

8 2 3 2   (,U GwKk; 2 If; $l;l)

10 5

rkdpyp xd;wpy; ,Ugf;fq;fspYk; xNu vz;izf; $l;Ltjhy; rkdpypapy; khw;wk;

Vw;glhJ.

 8 3  vDk; rkdpypiaf; fUJNthk;.

8 2 3 2   (,U GwKk; 2 If; fopg;gjhy; )

6 1

rkdpyp xd;wpy; ,Ugf;fq;fspypUe;Jk; xNu vz;izf; fopg;gjhy; rkdpypapy;

khw;wk; Vw;glhJ

cjhuzk; 2

7 10x    vDk; rkdpypiaj; jPu;j;Jj; jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

  7 10x  

7 7 10 7x     (,UGwKk; 7 If; fopg;gjhy; )

     3x 

cjhuzk; 3

3 5x    vDk; rkdpypiaj; jPu;j;Jj; jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

  3 5x  

3 3 5 3x     ( ,UGwKk; 3 If; $l;;Ltjhy; )

     8x 


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9



 
8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9
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cjhuzk; 4

4 3x    vDk; rkdpypiaj; jPu;j;J jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

  4 3x  

4 4 3 4x     (,UGwKk; 4 If; fopg;gjhy; )

     1x  

cjhuzk; 5

2 1x     vDk; rkdpypiaj; jPu;j;J jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

  2 1x   

2 2 1 2x      (,UGwKk; 2 If; fopg;gjhy; )

     3x  

gapw;rp 21.2

1. fPNo jug;gl;Ls;s xt;nthU rkdpypiaAk; jPu;g;gjw;F ntw;wplq;fis epug;Gf.

  (i)   6 10x   (ii) 5 7x  

6 6 10 .......x     5 ...... 7 .......x    

........x  2x 

(iii) 5 3x   (iv) 4 1x  

5 ...... 3 .......x     4 4 1 .......x    

.......x  .......x 

(v) 1 3x    (vi) 3 1x   

1 ...... 3 .......x      3 ...... 1 .......x     

.......x  .......x 

2. fPNo jug;gl;Ls;s rkdpypfisj; jPu;f;f.

    5 9i x  

  4 1ii x  

  6 2iii x   

  3 5iv x   

  7 1v x   


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9




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3. fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;J mjd; jPu;Tfis vz;Nfhl;by; Fwpj;Jf;

fhl;Lf.

    3 5i x  

  1 1ii x  

  8 8iii x  

  1 6iv x   

  4 3v x   

21.4 ,ax b ax b   vDk; tbtpYs;s rkdpypfisj; jPu;j;jy;

 8 4  vDk; rkdpypiaf; fUJNthk;.

8 4

2 2
 (,U GwKk; 2 My; tFg;gjhy; )

4 2

rkdpyp xd;wpy; ,Ugf;fq;fisAk; Neu;vz; xd;wpdhy; tFf;Fk; NghJ rkdpypapy;

khw;wk; Vw;glhJ

 3 2  vDk; rkdpypiaf; fUJNthk;.

3 5 2 5   (,U GwKk; 2 My; ngUf;Ftjhy; )

15 10

rkdpyp xd;wpy; ,Ugf;fq;fisAk; Neu;vz; xd;wpdhy; ngUf;Fk; NghJ rkdpypapy;

khw;wk; Vw;glhJ

cjhuzk; 6

gpd;tUk; rkdpypfisj; jPu;f;f.

  4 12i x 

 
4 12

4 4

x
   (,UGwKk; 4 My; tFg;gjhy;)

   3x 

   3 9ii x  

  
3 9

3 3

x 
 (,UGwKk; 3 My; tFg;gjhy;)

   3x  
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  5 10iii x 

   
5 10

5 5

x
 (,UGwKk; 5 My; tFg;gjhy;)

2x 

  2 8iv x 

   
2 8

2 2

x
 (,UGwKk; 2 My; tFg;gjhy;)

4x 

  7 23v x 

  
7 23

7 7

x
 (,UGwKk; 7 My; tFg;gjhy;)

   
2

3
7

x 

gapw;rp 21.4

1. gpd;tUk; rkdpypfisj; jPu;f;f.

  i     3 18x   ii    3 13x 

 iii   4 8x   iv   9 17x 

 v    2 12x    vi   7 21x  

 vii  8 25x   viii 7 30x 

2. fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;J jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

 i     5 20x 

 ii    3 6x  

 iii   2 6x 

 iv   3 27x 

 v   7 28x 
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cjhuzk; 7

fPNo jug;gl;Ls;s rkdpypfisj; jPu;f;f.

 i     3
2

x


      2 3 2
2

x
   (,UGwKk; 2 My; ngUf;f)

         6x 

`  ii    1
3

x
 

       3 1 3
3

x
    (,UGwKk; 3 My; ngUf;f)

        3x  

 
2

iii   1
3

x


2
      3 1 3

3

x
   (,UGwKk; 3 My; ngUf;f)

2 3
      

2 2

x
 (,UGwKk; 2 My; tFf;f)

    
1

     1
2

x 

 
3

iv   1
2

x
 

 
3

     2 1 2
2

x
    (,UGwKk; 2 My; ngUf;f)

  
3 2

     
3 3

x 
 (,UGwKk; 3 My; tFf;f)

 
2

     
3

x



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gapw;rp 21.5

1. fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;J jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

    i     1
4

x


 ii     1
3

x
 

 iii     1
5

x


 iv     2
3

x


 
2

v     2
3

x
 

 
3

vi     3
2

x
 

           5 3 vDk; rkdpypiaf; fUJNthk;

   5 2 3 2     ( ,UGwKk; -2 My; ngUf;Ftjhy; )

    10 6  

-6> -10 ,Yk; ngupaJ

vdNt 10 6  

rkdpyp xd;wpd; ,Ugf;fq;fisAk; kiw vz; xd;wpdhy; ngUf;Fk; NghJ

rkdpypapd; Fwp khWk;.

 12 8 vDk; rkdpypiaf; fUJNthk;

12 8

2 2


 
( ,UGwKk; -2 My; tFg;gjhy; )

6 4  

-4> -6 I tplg; ngupaJ vd;gjhy; Nkw;gb rkdpyp nghUe;jhJ. nghUe;Jtjw;F

rkdpypapd; Fwpia khw;w Ntz;Lk;.

rkdpyp xd;wpd; ,Ugf;fq;fisAk; kiw vz; xd;wpdhy; tFf;Fk; NghJ rkdpypapd;

Fwp khWk;.



65

cjhuzk; 8

fPNo jug;gl;Ls;s rkdpypfisj; jPu;f;f.

 i     2 6x   ii    3 6x 

  
2 6

      
2 2

x


 

3 6
      

3 3

x


 

      3x             2x  

  iii   7 25x    iv   3 15x  

 
7 25

      
7 7

x 


 
  

3 15
     

3 3

x 


 

4
     3

7
x             5x 

gapw;rp 21.6

1. fPNo jug;gl;Ls;s rkdpypfisj; jPu;f;f.

   i    4 20x   ii   5 30x 

 iii  3 7x   iv   6 12x 

 v    4 15x   vi   2 7x  

 vii  2 4x   viii 3 21x  

2. fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;J jPu;Tfis vz;Nfhl;by; Fwpj;Jf;fhl;Lf.

   i    6 18x 

 ii   2 6x  

 iii  3 12x 

 iv   9 27x 

 v    5 10x  

cjhuzk; 9

fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;J> jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

 i     1
2

x




      2 1 2
2

x
  



             2x  


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

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 
3

ii    3
2

x


3
      2 3 2

2

x
  

3 6
      2

3 3

x
 

 

                2x  

 iii   2 1
3

x
 

       2 2 1 2
3

x
   

      1
3

x
 

      3 1 3
3

x
   

     3x  

3
     

1 1

x 


 

     3x 

 iv   1 1
2

x
 

      1 1 1 1
2

x
   

     2
2

x


     2 2 2
2

x
  

     4x 

4
     

1 1

x


 

     4x  

 
8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9




8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9


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gapw;rp 21.7

1. gpd;tUk; rkdpypfisj; jPu;g;gjw;F ntw;wplq;fis epug;Gf.

 i     1
4

x
 


 ii    2

3

x




          ...... 1 ......
4

x
   


      ..... 2 .......

3

x
  



               ........x        .......x 

   iii   1 0
4

x
 



       1 ...... 0 ......
4

x
   



      ......
4

x




      ...... ....... .......
4

x
  



       .......x 

 iv   5 1
2

x
 

      5 ...... 1 .......
2

x
   

                   .........
2

x


                2 ....... ........
2

x
  

     ......x 

......
     

1 ......

x




     .......x 

2. fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;Jj; jPu;Tfis vz;Nfhl;by; Fwpj;Jf; fhl;Lf.

   i     1
5

x



 iv     3 1 7x  

 ii     0
2

x



 v     8 2 0x 

 iii     3 1
2

x
 
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gpw;Nrhjid

1. fPNo jug;gl;Ls;s tpilfspy; rupahd tpiliaj; njupT nra;J mjd; fPo;f; NfhbLf.

(i) 3 .......   ntw;wplj;jpw;Fg; nghUj;jkhd ngWkhdj;ij jug;gl;Ls;s

tpilfspypUe;J njupf.

 i 0  ii 1  iii 2  iv 4

(ii) 5x   vDk; rkdpypiaj; jpUg;jpg;gLj;Jk; kpfr;rpwpa KO vz; jPu;T MtJ

 i 0  ii 4  iii 5  iv 8

(iii) 2x    vDk; rkdpypiaj; jpUg;jpg;gLj;Jk; kpfg; ngupa epiw vz; jPu;T MtJ

 i 3  ii 4  iii 2  iv 1

(iv) 7 10x    vDk; rkdpypapd; jPu;thf mikahjJ

 i 3  ii 4  iii 5  iv 6

2. fPNo jug;gl;Ls;s $w;Wf;fspy; rupahd $w;wpd; vjpupy; () vDk; milahsKk;

gpioahd $w;wpd; vjpupy; ( ) vDk; milahsKk; ,Lf.

(i) rkdpyp xd;wpd; ,Ugf;fq;fspYk;> Neu; vz; xd;wpid my;yJ kiw vz;

xd;wpidf; $l;Lk; NghJ my;yJ fopf;Fk; NghJ rkdpypapy; khw;wk; vJTk;

Vw;glhJ (    )

(ii) rkdpyp xd;wpd; ,Ugf;fq;fisAk;> Neu; vz; xd;wpdhy; ngUf;Fk; NghJ

my;yJ tFf;Fk; NghJ rkdpypapy; khw;wk; Vw;gLk; (     )

(iii) rkdpyp xd;wpd; ,Ugf;fq;fisAk;> kiw vz; xd;wpdhy; ngUf;Fk; NghJ

my;yJ tFf;Fk; NghJ rkdpypapd; Fwp khWk; (     )

(iv) 5 25x   vDk; rkdpypapd; kpfg; ngupa epiw vz; jPu;T (-5) MFk;.

(     )

3. fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;J> epiw vz; jPu;Tj; njhilia vz; Nfhl;by;

Fwpj;Jf; fhl;Lf.

   i 8 10x    ii 1 3x   

 iii 3 15x   iv 2 8x 

4. fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;J> vy;yhj; jPu;TfisAk; vz;Nfhl;by; Fwpj;Jf;

fhl;Lf.

   i 1 3x     ii 1 2
3

x
 

 iii 1
3

x
  iv 7 35x 

5. fPNo jug;gl;Ls;s rkdpypfisj; jPu;j;J> vy;yhj; jPu;TfisAk; vz;Nfhl;by; Fwpj;Jf;

fhl;Lf.

   
2

i 4 0
3

x
   ii 3 4 5x  
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22. njhilfs;

tpla cs;slf;fk;

 KbTW njhil> Kbtpy; njhilfis ,dq;fhzy;

 njhilnahd;W KbTs;s njhilah / Kbtpy; njhilah vd;gijf;

fhuzj;Jld; $Wjy;

 njhilnahd;wpd; vy;yhj; njhilg; gpupTfisAk; vOJjy;

 rktYj; njhilfs;> rknjhilfs; vd;gtw;wpw;fpilapyhd NtWghL

 %l;lw;w njhilfis ,dq;fhzy;

 mfpyj; njhilia ,dq;fhzy;

 njhilf; FwpaPLfis ,dq;fhzy;

 njhil xd;wpd; epug;gpj; njhilia ,dq;fhzy;

 ,U njhilfspd; ,ilntl;Lj; njhilia ,dq; fhzy;

 ,U njhilfspd; xd;wpg;Gj; njhilia ,dq; fhzy;

 cgnjhil> ,ilntl;L> xd;wpg ;G> epug ;gp> %l;lw;w njhilfs;

vd;gtw;iw ntd;tupg ;lj;jpy ; tifFwpj;jy;. mj; njhilf;Fupa

gpuNjrq;fis FwpaPLfs; %yk; vOJjy;. (2 njhilfs; kl;Lk;)

22.1 KbTW njhilfSk; Kbtpy; njhilfSk;

 njhil xd;wpd; %yfq;fspd; vz;zpf;ifiaj; jpl;lkhff; $wKbAnkdpd;>

mj;njhil KbTW njhil vdg;gLk;.

 njhil xd;wpd; %yfq;fspd; vz;zpf;ifiaj; jpl;lkhff; $wKbahnjdpd;>

mj; njhil Kbtpy; njhil vdg;gLk;

cjhuzk; : 1

KbTW njhil  : A = { 10 ,Yk; Fiwe;j ,ul;il vz;fs; }
A = { 2, 4, 6, 8 } ,jpy; n(A) = 4 MFk;.

cjhuzk; : 2

Kbtpy; njhil : B = { rJu vz;fs; }
B = { 1, 4, 9, 16, 25, ..........................}

,jd; %yfq;fspd; vz;zpf;ifiaj; jpl;lkhff; $w KbahJ.

gapw;rp : 22.1

01. fPOs;s njhilfSs;> KbTW njhilfisj; njupT nra;J mtw;Wf;nfjpNu

milg;gpDs; () milahskpLf.

(i)  A = { gy;Nfhzpfs; } ( )

(ii) B = { Mq;fpy capnuOj;Jf;fs;} ( )

(iii) C = { vkJ tFg;gpYs;s gps;isfs;} ( )

(iv) D = { xw;iw vz;fs;} ( )

(v) E = { xU fpoikapYs;s ehl;fs;} ( )

(vi) F = { 10 ,Yk; Fiwe;j xw;iw vz;fs; } ( )
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02. fPOs;s njhilfSs;> Kbtpy; njhilfisj; njupT nra;J mtw;Wf;nfjpNu

milg;gpDs; () milahskpLf.

(i)  G = { thdtpy;ypd; epwq;fs; } ( )

(ii) H = { xU ika tl;lq;fs;} ( )

(iii) I = { jug;gl;l Gs;sp xd;Wf;$lhf tiuaf;$ba Neu;NfhLfs;} ( )

(iv) J = { ,ul;il vz;fs;} ( )

(v) K = { 100 ,Yk; Fiwe;j rJu vz;fs;} ( )

03. fPNo jug;gl;Ls;s njhilfspy; KbTW njhilfisAk;> Kbtpy; njhilfisAk;

njupT nra;J> jug;gl;Ls;s ,ilntspfspy; nghUj;jkhd njhilfis vOJf.

(i) A = { kfufk vDk; nrhy;ypYs;s vOj;Jf;fs; }

(ii) B = { Kf;Nfhz vz;fs;}

(iii) C = { ghlrhiyapy; fw;Fk; ghlq;fs;}

(iv) D = { fpoikapYs;s ehl;fs;;}

(v) E = { rq;fPj ];tuq;fs;}

(vi) G = { ghlrhiyapYs;s gps;isfs;}

(v) H = { gy;Nfhzpfs;}

KbTW njhilfs; Kbtpy; njhilfs;

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

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

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

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

22.2 njhil xd;wpd; epug;gp

jug;gl;Ls;s njhil xd;wpy; mlq;fhj> vdpDk;; mfpyj; njhilapy; mlq;Fk;

%yfq;fisf; nfhz;l njhil mj;njhilapd; “epug;gp” MFk;.

A xU njhil  vdpd;> A apd; epug;gp A vdf; Fwpf;fg;gLk;.

cjhuzk; : 3

 = { 1, 2, 3, 5 }

A = { 2, 5 } MFk;. njhil A apd; epug;gpia vOJf.

A = { 1, 3 }
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cjhuzk; : 4

njhil B apd; epug;gpia vOJf.

B = { 7, 6 }

gapw;rp : 22.2

01. rupahd tpilia ,izf;f.

njhil    epug;gp

(i)  = { 2, 4, 6, 8 } A = { 6, 8 }

A = { 2, 8 }

(ii)  = { 2, 4, 6, 8 } A = { 5, 7 }

A = { 2, 6 }

(iii)  = { 2, 4, 6, 8 } A = { 4, 6 }

A = { 2, 4 }

(iv)

A = { 4, 8 }

(v)

A = { 1, 7 }

02. jug;gl;l njhilapd; epug;gpj; njhilapd; %yfq;fis ,ilntspapy; vOJf.

(i)

P   = { ............................... }

(ii) P   = { ............................... }

Q   = { ............................... }

6 7
4

1

5

7 51

3
A

1 73

5
A

1 4
8 P

3

2
1

P

6

Q











B
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(iii)  = { 1, 2, 3, 4, 5, 6, 7, 8 }

A = { 2, 4, 6 } A = { ............................... }

B = {3, 5, 8 } vdpd; B = { ............................... }

(iv)  = { vkJ tFg;gpYs;s gps;isfs; }

A = { vkJ tFg;gpYs;s rpj;jpug;ghlk; fw;Fk; gps;isfs; }

A = { ........................................... }

(v)  = { vkJ ghlrhiyapYs;s  gps;isfs; }

A = { vkJ ghlrhiyapYs;s Mz; gps;isfs;.}

A = { ........................................... }

03.  = { 1> 2> 3> 4> 5 6> 7> 8> 9> 10; }

A = { 1 njhlf;fk; 10 tiuAs;s xw;iw vz;fs; }

B = { 1 njhlf;fk; 10 tiuAs;s ,ul;il vz;fs; }

C = { 1 njhlf;fk; 10 tiuAs;s Kjd;ik vz;fs; }

D = { 1 njhlf;fk; 10 tiuAs;s rJu vz;fs; }

E = { 1 njhlf;fk; 10 tiuAs;s Kf;Nfhz vz;fs; }

vdpd; NkNy tpgupf;fg;gl;l njhilapd; %yfq;fisAk;> epug;gpfisAk; ,ilntspfspy;

epug;Gf.

(i) A = { ................................. } A = { ........................................... }

(ii) B = { ................................. } B = { ........................................... }

(iii) C = { ................................. } C   = { ........................................... }

(iv) D = { ................................. } D = { ........................................... }

(v) E = { ................................. } E  = { ........................................... }

22.3 njhilg;gpupTfs;

jug;gl;l njhil xd;wpd; vy;yh %yfq;fshYk; Md njhil my;yJ xU rpy

%yfq;fis kl;Lk; nfhz;l njhil my;yJ ntWe;njhil vd;gd Muk;gj;

njhilapd; njhilg;gpupTfs; vdg;gLk;. A vDk; njhilapd; njhilg;gpupT B vdpd;

B A  vdf; Fwpf;f. mNjNghy; D vDk; njhil A  apd; njhilg;gpupT my;y vdpd;

D A  vdf; Fwpf;fg;gLk;.

njhilg;gpupT vd;gij  FwpaPl;lhYk;> njhilgpupT my;y vd;gij FwpaPl;lhYk;

fhl;lyhk;.
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cjhuzk; : 5

A = { 1, 4, 5 } vdpd; A ,d; njhilg;gpupTfs; midj;ijAk; vOJf.

{ 1 }, { 4 }, {5 }, { 1, 4 }, { 1, 5 }, {4, 5 }, {1, 4, 5 }, { }

vd;gd A  apd; cgnjhilfshFk;.

cjhuzk; : 6

P = { 1, 4, 9 }, Q = { 1, 4 } vdpd; P apw;Fk; Q apw;FkpilapYs;s njhlu;igj; jUf.

Q P  vd vOjpf; fhl;lyhk;.

gapw;rp : 22.3

01.(i) fPNo jug;gl;Ls;s njhilfspd; njhilg;gpupTfisj; njupe;njLj;J mtw;wpd; fPo;

fPwpLf.

(a) A = { p, q, r, s }

(i) { p, q } (ii) { p, n } (iii) { } (iv) { p, q, r, s }

(b) B = { 1, 3, 5, 6, 8 }

(i) { 1, 4 } (ii) { 3, 6 } (iii) { 1, 4, 8 ] (iv) { 1, 5, 6, 8 }

     (ii) rupahd tpilapd; fPo; fPwpLf

(a) A = { 1, 4, 8 }, B = { 4, 8 } vdpd;

(i) A B (ii) B A (iii) B A (iv) A B

(b) X = { 1, 7, 8, 9 } vdpd;

(i) { 1, 7 } X (ii) {  } X (iii) { 9 } X (iv) {   } X

02. fPNo jug;gl;Ls;s $w;Wf;fspy; rupahd $w;Wf;F () milahsKk;> gpioahd

$w;Wf;F (X) milahsKk; ,Lf.

(i) { 4 }  { rJu vz;fs; } ( )

(ii) { fWg;G> gr;ir }  { thdtpy;ypd; epwq;fs;} ( )

(iii) { k }  { kfufk vd;Dk; nrhy;ypYs;s vOj;Jf;fs;} ( )

(iv) { 2 }  { Kjd;ik vz;fs; } ( )

(v) { 1, 4, 9 }  (Nru;j;jp vz;fs; } ( )

(vi) { 2010 }  { nel;lhz;L } ( )

03. ,   ,y; nghUj;jkhd milahsj;ijapl;L ,ilntspfis epug;Gf.

(i) { 2, 8, 10 } ........... { ,ul;il vz;fs; }

(ii) { rptg;G epwk; }........... { %y epwq;fs; }
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(iii) { 0, 1, 4 } ............ { 2012 vDk; vz;zpYs;s ,yf;fq;fs; }

(iv) { ....................}  { gwitfs; }

(v) {......................}  { Kf;Nfhz vz;fs; }

(vi) {.......................} { Kf;Nfhzpfs;}

(vii) { Kf;Nfhzpfs;> ehw;gf;fy;> Iq;Nfhzp} { ...................................}

(viii) {5}......... { Kf;Nfhz vz;fs;}

22.4 njhilfspd; ,ilntl;L

,uz;L njhilfSf;F nghJthd %yfq;fisf; nfhz;l njhil mj;njhilfspd;

,ilntl;Lj; njhil vdg;gLk;.

,uz;L njhilfspd; ,ilntl;ilf; fhl;Ltjw;F  vDk; FwpaPL gad;gLj;jg;gLk;.

,t; ntd; cUtpy; epow;wpf; fhl;lg;gl;Ls;s gFjpahdJ njhil A ,dJk; B
,dJk; ,ilntl;L MFk;. ,jid A B vdf; fhl;lyhk;.

cjhuzk; : 7

A = { 1, 4, 8, 9 }   B = { 2, 4, 7, 9 } vdpd; A B={ 4, 9 }  MFk;.

cjhuzk; : 8

,jpy; A B={ 7, 3} MFk;.

gapw;rp : 22.4

01. gpd;tUk; njhilfSs;> mtw;wpd; rupahd ,ilntl;Lj; njhiliaj; njupe;njLj;J

mjd; fPo;f; fPwpLf.

(a) A = { 1, 4, 7, 8 }      B = { 1, 3, 7, 9 }

(i) { 3, 7 } (ii) { 1, 7 } (iii) { 4, 9 }

AB



BA



2

7
3

1

8

6

5
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(b) P = { a, d, e, f }   Q = ( b, e, m, d }

(i) { d, e } (ii) { a, m } (iii) { f, e }

(c) X = { k> u> f }   Y = { k> u> k; }

(i) { k> f } (ii) { k> u } (iii) { k> f> u }

(d)

(i) { 2, 1 } (ii) { 3, 7 } (iii) { 4, 8 }

(e)

(i) { 2, 1 } (ii) { 7, 4 } (iii) { 3, 5 }

02. (a)   = { 1, 2, 3, 4, 5, 6, 7, 8 }

A = { 2, 4, 6, 7 }

B = { 3, 6, 7, 8 } vdpd; ,j;juTfisf; nfhz;L

(i) A B  If; fhz;f. A B =..................................

(ii) ,j;juTfis fPNo jug;gl;Ls;s ntd; cUtpy; Fwpf;f.

(b)   = { 1, 2, 3, 4, 5, 6 }

P = { 1, 4 }

Q = { 1, 2, 3, 4 } vdpd; ,j;juTfisf; nfhz;L

P Q  If; fhz;f. P Q = ..................................

BA



5

1
2

7

3

4

8

QP



1

3
5 7

4

8

2

BA


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03. A B  = { 2, 3 },  A = { 1, 2, 3, 4 },  B = { 2, 3, 5, 7 } MfTk; cs;s njhilfisf;
fhl;Lk; rupahd ntd; cUtpd; fPo;f; fPwpLf.

(i) (ii) (iii)

04. A {1,2, 5, 7} B {2, 5, 8, 9}

,j; njhilfisf; fPNoAs;s ntd;DUtpy; Fwpj;Jf; fhl;Lf.

05. {1,2, 3,4, 5, 6, 7, 8, 9,10} 

A {1, 4, 5, 8}

B {2,4, 8, 9}

,j; njhilfis ntd;DUnthd;iw tiue;J mjpy; Fwpj;Jf; fhl;Lf.

22.5 njhilfspd; xd;wpg;G

,uz;L njhilfspYk; cs;s vy;yh %yfq;fisAk; nfhz;l njhil> mj;njhilapd;

xd;wpg;G vdg;gLk;

,U njhilfspd; xd;wpg;igf; fhl;Ltjw;F   vDk; FwpaPL gad;gLj;jg;gLk;.

cjhuzk; : 9

A = { 1, 4, 8, 9 }   B = { 1, 5, 8, 3 } MfTk; ,Ug;gpd;> A B={1, 4, 8, 9, 5, 3}  MFk;.

BA



BA



B

A



3

2

1

2 4
3

2
5

3
7

1

4

3

2

5

7

1 4
3

2

5
7

BA



BA


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cjhuzk; : 10

,jpy; A B={1, 2, 3, 5 }  MFk;.

gapw;rp : 22.5

01. fPNo fhl;lg;gl;Ls;s xt;nthU njhilr; NrhbfSf;Fk; nghUj;jkhd xd;wpg;Gj;

njhilia a, b apy; njupe;njLj;J> mjw;F vjpNu ()milahskpLf.

(i) A = { 1, 2, 5 } a { 1, 5 }

B = { 1, 3, 5 } b {1, 2, 3, 5 }

(ii) P = { u> y> d } a { u> y> f> k> d }

P = { y> k> d } b {u> y> k> d }

(iii) P = { F> q;> u } a { r> l> q;> F> u }

P = { r> l> q;> F } b { F> q;> u }

(iv) a { 5 }

b { 1, 5, 7 }

(v) a { 1, 2, 3 }

b { 1, 2 }

02. (a) P = { 2, 4, 6 }

Q = { 1, 2, 6, 7 }

R = { 2, 4, 5 }  vDk; NkNyAs;s njhilfisf; nfhz;L> fPOs;s xd;wpg;Gj;

njhilfis vOJf.

(i) P Q ={..................................}

(ii) Q R ={..................................}

(iii) P R ={..................................}

BA



52
31

B
A



1 5 7

8

Q
P 



2

3

1



78

(b) fPOs;stw;iw mtjhdpj;J rupahd tpilf;F ()milahskpLf.

A = { 1, 4, 5 }

B = { 2, 3, 7 }

C = { 1, 3, 5 } vdpd;>

(i) A B = { 1, 4, 7 } ( )

(ii) A C = { 1, 4, 5, 3, 8 } ( )

(iii) A B = { 1, 4, 5, 2, 3, 7 } ( )

(iv) B C = { 3 } ( )

(v) B C = { 2, 3, 7, 1, 8 } ( )

03. jug;gl;l juTfSf;Fg; nghUj;jkhd ntd; cUitj; njupT nra;J ,izf;Ff.

(i) A = { 1, 2, 3, 4 }

B = { 1, 2, 5, 6 }

(ii) A B  = { 1, 2, 3, 4, 5, 6}

A = { 3, 4, 5, 6 }

(iii) A = { 1, 2 }

B = { 1, 2, 3, 4, 5, 6 )

04. A = { 3, 4, 6, 7, 8 } MfTk;>

B = { 7, 8, 1, 9 } MfTk;> ,Ug;gpd; fPNo jug;gl;Ls;s ntd; cUtpy; ,j;juTfisf;

Fwpj;Jf; fhl;Lf.

1 2

5

6

3

4

B

A

BA
5
5

6

1

2

3

4

BA
5
1

2

5

6

3

4







BA





79

gpw;Nrhjid

01. KbTW njhilfSf;F 2 cjhuzq;fs; jUf?

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

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

02. Kbtpy; njhilfSf;F 2 cjhuzq;fs; jUf?

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

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

03. cUtpy; fhl;lg;gl;Ls;s ntd;DUitf; nfhz;L fPNoAs;s njhilfis vOJf.

(i) A = { .........................................................}

(ii) B = { .........................................................}

(iii) A B  = { .........................................................}

(iv) A B  = { .........................................................}

(v) A  = { .........................................................}

(vi) B  = { .........................................................}

04.

,t; ntd;DUtpy; cs;s juTfSf;Nfw;g> njhFjp X ,Ys;s njhilf;Fr; rkdhd

njhiliaj; njhFjp Y ,ypUe;J njupT nra;J ,izf;f.

(i) X Y

( )    A         =                                            {2, 3, 5} 

( )   B         =                                            {4, 6, 5, 2, 3}

( )  A B  =                                      

i

ii

iii 

1

1

      {4, 6, 7, 9}

( )  A B  =                                            {4, 5, 6}

( )  A          =                                           {5} 

( ) B          =                                    

iv

v

vi



       {3, 2, 7, 9} 

6

8

4

5

1

2

9

BA



3

2

5
4

6

7

BA



9
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(ii)     X       Y

1

1

1

1

(A B)                                                {2, 3} 

(A B)                                                {4, 6}

( )  A B                                         {4, 6, 2, 3, 7, 9}

( )  A B  

iii

iv







                                          {7,  9}

05. fPNo jug;gLk; ntd;DUtpy; epow;wpa gFjpf;Fg; nghUj;jkhd njhilia milg;gpDs;

,Ue;J njupT nra;J ntd;DUtpd; fPo; vOJf. ( / / /A B, A B, A , A B, (A B)    )

(i) (ii)

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

(iii) (iv)

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

(v)

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

BA



A



BA



BA



BA


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23. gug;gsT

tpla cs;slf;fk;

 ,izfuk; xd;wpd; gug;gstpw;fhd #j;jpuj;ij mikj;jy;

 ,izfuj;jpd; gug;gsitf; fhzy;

 ruptfk; xd;wpd; gug;gstpw;fhd #j;jpuj;ij mikj;jy;

 ruptfj;jpd; gug;gsitf; fhzy;

 tl;lnkhd;wpd; gug;gstpw;fhd 2A r  vd;w #j;jpuj;ij mikj;jy;

 tl;lnkhd;wpd; 2A r  vDk; #j;jpuj;ijg; gad;gLj;jpf; fzpj;jy;

 ,izfuk;> ruptfk;> tl;lk; vd;git njhlu;GWk; jsTUf;fspd;

gug;gsTfs; njhlu;ghd gpurpdk; jPu;j;jy;

23.1 ,izfuj;jpd; gug;gsT

nraw;ghL

 ABCD vd;w ,izfuj;ij tiue;J mjid ntl;bf; nfhs;f.

 D ,y; ,Ue;J gf;fk; AB ,w;Fr; nrq;Fj;ij tiue;J> mJ AB iar; re;jpf;Fk;

Gs;spia E vdf; Fwpf;f.

 ABE I ntl;b Ntwhf;Ff.

 ntl;b vLj;j ADE apd; gf;fk; AD ia ,izfuj;jpd; gf;fk; BC Ald;
nghUe;JkhW xl;Lf.

mg;NghJ fpilf;Fk; DEE C  vd;w nrt;tfj;jpd; gug;gsT =DC .......

,izfuk; ABCD apd; gug;gsT = nrt;tfk; DEE C  apd; gug;gsT

................... = ..................

,izfuj;jpd; gug;gsT

ABCD Xu; ,izfukhFk;. ,jpy; AB, CD
apw;fpilapYs;s nrq;Fj;Jj; J}uk; h
MFk;.

,izfuj;jpd; gug;gsT = gf;fnkhd;wpd; ePsk;  mg;gf;fj;jpw;Fk; vjpu;g;gf;fj;jpw;Fk;

      ,ilapYs;s nrq;Fj;Jj; J}uk;

= AB h

                                     A
>

 

>

                                     C



> >

>
                                     D

                                     B

h

 

                                     A

                                     C



> >

>
                                     D

                                     B
>>

>

                                E

 
                                     C



>

>
                                     D

                                     B
>>

>

    E     E/


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cjhuzk; : 1

cUtpy; fhl;lg;gl;Ls;s ,izfuk; ABCD apd; gug;gsitf; fhz;f.

,izfuj;jpd; gug;gsT = gf;fnkhd;wpd; ePsk;  mg;gf;fj;jpw;Fk; vjpu;g;gf;fj;jpw;Fk;

      ,ilapYs;s nrq;Fj;Jj; J}uk;

= 10 cm   5 cm  (AB = 10 cm, h = 5 cm)

= 50 cm2

gapw;rp : 23.1

01. A gFjpapy; jug;gl;Ls;s ,izfuj;jpd; gug;gsTfSf;Fr; rkdhd gug;gsTfisf;

nfhz;l ,izfuq;fis> B gFjpapypUe;J njupT nra;J ,izf;Ff.

A B

(i) (i)

(ii) (ii)

  A

 

>

                                     C



> >

>
                                     D

                                     B

5cm

            10cm>

                                     D



                                     C

                                     B

5cm

8cm           A

<

<





>



                                     D

                                     A                                      B

                                     C

 5cm

4 cm

 

 
                                     C                                     D

2cm

9cm



>

>

 

A B

P
Q

S
                     R

2cm

 10 cm





<

<
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(iii) (iii)

(iv) (iv)

02. cUtpy; ABCD Xu; ,izfuk;  MFk;. ,ilntspia epug;Gf.

,izfuj;jpd; gf;fk;          AB = ...................cm

mjw;nfhj;j nrq;Fj;Jj;J}uk; = ...................cm

/ ,izfuj;jpd; gug;gsT      = ....................cm2

03. ,izfuk; PQRS I mtjhdpj;J ,ilntsp epug;Gf.

,izfuk; PQRS ,d; gug;gsT = gf;fnkhd;wpd; ePsk;  ..............................

   = 10 cm  ..............................

   = .........................

04. cUtpYs;s juTfSf;F Vw;g PBQD ,izfuj;jpd; gug;gsitf; fhz;f.

                                     L

                                     N

 12 cm

2 cm

>

>
                                     M

K





                                     L                                          M
>

>
                                     N

 4cm

10 cm

O





6 cm

>



V

U

   S

   T

>

 4cm





                               S

                                     U

                                     T

6cm

> 

                                  V

3c m

>



>




 6cm

 

 S

                                    Q>
                                    P

                           R            10cm

7 cm

>> >
>

 

 A

                                    C>                                    D

                            B            12cm

5 cm

>> >
>

7 cm

3 cm5 cm

D C

BA








P

Q
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05. ,izfuk; ABCD ,y; AB = 5 cm ck; BC = 5 cm ck; MFk;. BC, AD Mfpa gf;fq;fSf;F

,ilapYs;s nrq;Fj;Jj; J}uk; 7 cm vdpd;> ,izfuk; ABCD ,d; gug;gsitf;

fhz;f.

23.2 ,izfunkhd;wpd; gug;gsT jug;gLkplj;J> nrq;Fj;Jj; J}uj;ijf;

nfhz;L gf ;fnkhd;w pd ; e Psj ;ijAk;> gf ;fnkhd ;w pd ; e Psk ;

jug;gLkplj;J nrq;Fj;Jj; J}uj;ijAk; fhzy;.

,izfunkhd;wpd; gug;gsT> gf;fnkhd;wpd; ePsk;> mg;gf;fj;jpw;F vjpu;

gf;fq;fSf;fpilapyhd nrq;Fj;Jj; J}uk; vd;w 3 fzpaq;fspy; vitNaDk; 2

fzpaq;fs; jug;gLkplj;J %d;whk; fzpaj;ijf; fhz KbAk;.

cjhuzk; : 2

(i) ,izfuk; ABCD apd; gug;gsT 260 cm  MfTk;> ,U rkhe;ju gf;fq;fSf;

fpilapYs;s nrq;Fj;Jj; J}uk; 5 cm MfTk; ,Ug;gpd;> cUtpd; AB apd;
ePsj;ijf; fhz;f.

gug;gsT =  gf;fnkhd;wpd; ePsk;  mg;gf;fj;jpw;Fk;

   vjpu;g;gf;fj;jpw;Fk; ,ilapYs;s

   nrq;Fj;Jj; J}uk;

2

2

60 cm AB 5 cm

5cm B 60 cmA

5 cm 5 cm

AB 12 cm

 






(ntspg; gil cz;ik)

(ii) ,izfuk; ABCD apd; gug;gsT 236 cm  MfTk;> gf;fnkhd;wpd; ePsk; 9 cm

MfTk; ,Ug;gpd;> mg;gf;fj;jpw;Fk; vjpu;g;gf;fj;jpw;FkpilNaAs;s nrq;Fj;Jj;

J}uj;ijf; fhz;f.

gug;gsT =  gf;fnkhd;wpd; ePsk;  mg;gf;fj;jpw;Fk;

   vjpu;g;gf;fj;jpw;Fk; ,ilapYs;s

   nrq;Fj;Jj; J}uk;

236 cm 9

9 36

9 9

4 cm

h

h

h

 





(ntspg; gil cz;ik)

 

                                     C



                                     D

                                     B

5cm

  A

 

<

                                     D

B                                     A

                                     C

9cm


h

>

>
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gapw;rp : 23.2

01. jug;gl;l cUf;fspd; gug;gsTfisf; nfhz;L mt; ,izfuj;jpy; x ,dhy; fhl;lg;gl;l

mbapd; ePsk; my;yJ nrq;Fj;Jj; J}uk; vd;gtw;iwf; fhz;f.

(i) (ii) (iii)

gug;gsT 240 cm gug;gsT 218 cm gug;gsT 220 cm

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

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

02. gug;gsT 224 cm  MfTs;s ,izfuq;fs; rpytw;iw cU fhl;Lfpd;wJ. ,tw;Wf;Fg;

nghUj;jkhd ePs> cauq;fisj; njupT nra;J cUtpy; Fwpj;Jf; fhl;Lf.

(i) (ii) (iii)

03. ,izfuk; PQRS ,d; gug;gsT 24 cm2 . PQ, SR vd;gtw;wpw;F ,ilapyhd nrq;Fj;Jj;

J}uk; h  vdf; Fwpf;fg;gl;Ls;sJ.

h If; fhz;gjw;Fg; gpd;tUk; ,ilntspfis epug;Gf.

,izfuk; PQRS ,d; gug;gsT = SR  h

   = ..........  h

         
.......

.......
h

         .......... =  h

   h = ..........

04. cUtpy; ABCD xU ,izfuk;. juTfisg; gad;gLj;jp AB, DC vd;gtw;wpw;F
,ilapyhd nrq;Fj;Jj; J}uj;ijf; fhz;f.

,ilntsp epug;Gf.

,izfuk; ABCD ,d; gug;gsT = 15  h

,t;thNw>

,izfuk; ABCD ,d; gug;gsT = ..........  ...........

15  h = ..........  ...........

         h = .......... 



                                     D                                      C

                                     B

>

>
8cm

x

                                     A

 


                          S  R

        Q

>

>

3cm

x                      P



                                  V                                      U

                                 T

>

>

4cm
x 

 <

<

 

x

h

<

<



x

h

  x

<

<





h

 

  S

>

                                   Q

>

>
                                 P

                              R           6 cm

h cm

 

  A

>

                                C

>

>
                                D

                              C            15 cm

h cm

>
>

>

            15 cm

h cm

            10 cm

6 cm
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5. fPNo jug;gl;Ls;s ,izfuq;fspd; juTfisf; nfhz;L x ,d; ngWkhdj;ijf;

fhz;f.

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

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

............x

  




                 

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

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

............x

  





06. ,izfuk; KLMN ,d; gug;gsitf; fhz;f.

07. ,izfuk; ABCD apd; gug;gsT 242cm  vdpd;> jug;gl;l juTfSf;fika h  ,d;

ePsj;ijf; fhz;f.

D



>

>

C

B  A 7 cm

h

>

>

    6cm >

>
                                     N                                      M

                                     L

  

                                     K     8 cm

>

>

8cm

                                     D

                                     A

                                     C

                                     B




>

>
12 cm

8cm

                                     D

                                     A                                      B


>

9 c m

12 cm




x

                                     D

                                     B

                                     A





 8cm

 6cm

C

>

>





x

                                     D

                                     B

                                     A





 8cm

xcm

C

>

>





 3cm
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08. jug;gl;Ls;s cUtpy; h ,d; ePsj;ijf; fhz;f.

09. jug;gl;Ls;s ,izfuj;jpd; Rw;wsT 30 cm vdpd;> cUtpy; jug;gl;Ls;s juTfSf;F

Vw;gg; gug;gsitf; fhz;f.

Rw;wsT = .................... cm

BC apd; ePsk; = .................... cm

AD apd; ePsk; = .................... cm

(,izfuj;jpd; vjpu;g;gf;fq;fs; rkd; vd;gjhy;)

/ AB + DC = .............. cm (Vida ,U gf;fq;fspd; $. njh.)

AB = ................. cm

ABCD apd; gug;G = AB apd; ePsk;  nrq;Fj;Jj; J}uk;

= ....................   ...................

= ...................

10. cUtpYs;s juTfSf;Nfw;g> gug;gsT rkdhd ,uz;L ,izfuq;fisg; ngaupLf.

mjw;fhd fhuzj;ijAk; vOJf.

 

>

                                     C



>                                     D

                                     B            8 cm
                                     A



12 c m

h 4cm

 
                                     C

                                     B

>

>

6 cm

A

D

5 cm >>

>>

                                     D           C           Q

        A           B


         P


