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gzpg;ghsh; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l ghl

tpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiyf; fy;tpg; gug;Gf;fspd;

vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;lg; ghltpjhdj;jpd; Kjy; ghfj;jpid

mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag; gl;l Njrpa fy;tp

,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J nraw;gLj;jg;gl;lJld; nghJj;

Nju;r;rpfis tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;fspdJk;

nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L ghltpjhdk;

eilKiwg;gLj;jg;gl;lJ.  mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk;

ghfk; 2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; filepiyapypUe;J cau;epiy tiu midj;Jg;

ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;gjw;fhf> fPopUe;J

Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;gLfpwJ. xNu ghlj;jpd;

cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;g jidf; Fiwg;gjw;fhfTk;>

ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;> nraw;gLj;jf;$bajhd khztu; ikag;

ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ nraw;gl;L

tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd

topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;

nghUj;jg;ghl;Lld; <LgLj;jpf; nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk;

kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff; nfhz;L Gjpa

Mrpupa topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;> Mrpupaiu

xU nghUj;jg;ghLila Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ. ,e;j topfhl;b

E}y;fspD}lhf> Mrpupau;fs; jq;fs; khztu;fspd; Nju;r;rpfis tsu;j;njLf;fj; Njitahd

ju cs;sPLfisAk;> nraw;ghLfisAk; jhq;fshfNt njupe;njLf;Fk; Rje;jpuj;jpidAk;

ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf;fg;gl;l ghlg; gug;Gf;fspd; ghupa Rikfs; ,y;yh

njhopf;fg;gLfpwJ. Mjyhy;> ,g;Gjpa Mrpupa topfhl;b E}y;fs; KOg;gad;ghL

cilaitahtjw;F> fy;tp ntspaPl;lhsu;fspdhy; ntspaplg;gLk; tpje;Jiuf;fg;gl;l

ghl E}y;fspd; cr;rg;gad;ghl;bidg; ngw;Wf; nfhs;tJ mtrpakhfpd;wJ.

,g;Gjpa gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa Mrpupa topfhl;b E}y;fs;> Gjpa

ghlE}y;fspdJk; mbg;gilf; Fwpf;Nfhs;> khztu;fis Mrpupa ikaf; fy;tpapypUe;J

tpLtpj;J> nraw;ghLfSld; $ba khztu; ikaf;fy;tpapid eilKiwg;gLj;jf;$ba

fy;tp Kiwikapdhy;> g+Nfhs njhopy; re;ijfSf;Fj; Njitahd Nju;r;rpfSk;

jpwd;fSk; kpf;f kdpj tsj;jpid toq;ff;$ba khztu;fspd; vz;zpf;ifapid

tpUj;jp nra;af;$bajhapUj;jNyahFk;.
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,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;> fy;tp mYty;fs;

rigapd; mq;fj;jtu;fSf;Fk;> ,t;thrpupau; topfhl;b E}y;fspd; cUthf;fj;jpw;Fg;

gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa Nehf;fj;jpw;fhf mu;g;gzpg;Gld;

gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk; tho;j;Jf;fisAk; njuptpj;Jf;

nfhs;fpd;Nwd;.

fyhepjp. jpUkjp. uP. V. Mu;. N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

kfufk.
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gzpg;ghsu; mtu;fspd; nra;jp

fle;j fhye;njhl;L fy;tpahdJ njhlu;e;J khw;wq;fSf;Fl;gl;L tUfpd;wJ. mz;kpa

Afj;jpy; ,k;khw;wq;fshdit kpf Ntfkhf Vw;gl;ld. fw;wy; Kiwfisg; Nghd;W

njhopy;El;gf; fUtpfspd; ghtid kw;Wk; mwpTj; Njhw;wq;fs; njhlu;ghfTk; fle;j

,U jrhg;jq;fspy; $basT kWkyu;r;rp Vw;gl;L tUtjidf; fhzf;$bajhf ,Uf;fpd;wJ.

,jw;fika> Njrpa fy;tp epWtfKk; 2017 Mk; Mz;Lf;Fupa fy;tp kWrPuikg;gpw;fhf

vz;zpylq;fhj nghUj;jkhd eltbf;iffis Nkw;nfhz;L tUfpd;wJ. g+Nfhska

uPjpahf Vw;gLk; khw;wq;fs; njhlu;ghfr; rpwe;j Kiwapy; mwpe;J cs;ehl;Lj;

Njitf;fika ,irTgLj;jp khztu; ikaf; fw;wy; - fw;gpj;jy; Kiwia mbg;gilahff;

nfhz;L Gjpa ghljpl;lk; jpl;lkplg;gl;L ghlrhiy Kiwikapd; Kftu;fshfr;

Nritahw;Wk; Mrpupau;fshfpa cq;fsplk; ,t;thrpupau; topfhl;bia xg;gilg;gjpy;

ngUkfpo;r;rpailfpd;Nwd;.

,t;thwhd Gjpa topfhl;ly; MNyhridia cq;fSf;Fg; ngw;Wf; nfhLg;gjd; Nehf;fk;>

mjd; %yk; rpwe;j gq;fspg;igg; ngw;Wj; juKbAk; vd;w ek;gpf;ifahFk;.

,t;thwhd Mrpupau; topfhl;bahdJ tFg;giwf; fw;wy; - fw;gpj;jy; nranyhOq;fpd;

NghJ cq;fSf;Ff; ifnfhLf;Fk; vd;gjpy; vdf;F vt;tpj re;NjfKk; ,y;iy.

mNjNghd;W ,t;topfhl;bapd; Jiznfhz;L eilKiw uPjpahd tsq;fisAk;

gad;gLj;jp kpfTk; tpUj;jp nfhz;l tplag; gug;gpD}lhf tFg;giwapy; nraw;gLj;Jtjw;F

cq;fSf;F KOikahd Rje;jpuKz;L.

cq;fSf;F toq;fg;gLk; ,t;thrpupau; topfhl;biar; rpwe;j Kiwapy; tpsq;fp> kpfr;

rpwe;j Mf;fg+u;tkhd khztu; r%fnkhd;iw cUthf;fp> ,yq;ifia nghUshjhu

kw;Wk; r%f uPjpapy; Kd;Ndw;wpr; nry;tjw;Fg; nghWg;Gld; nraw;gLtPu;fs; vd ehd;

ek;gpf;if nfhs;fpd;Nwd;.

,t;thrpupau; topfhl;bahdJ ,g;ghlj;JiwAld; njhlu;Gila Mrpupau;fs;> tsthsu;fs;

vd;Nghu;fspd; rpwe;j Kaw;rpapdhYk; mu;g;gzpg;gpdhYk; cUthf;fg;gl;Ls;sJ.

fy;tpj; Jiwapd; mgptpUj;jpf;fhf ,f;fUj;ij kpf cau;e;jjhff; fUjp mu;g;gzpg;Gld;

nraw;gl;l cq;fs; midtUf;Fk; vdJ kdkhu;e;j ed;wpfisj; njuptpj;Jf;

nfhs;fpd;Nwd;.

jpU. Nf. Mu; gj;krpup

gzpg;ghsu; - fzpjj; Jiw

tpQ;Qhd njhopy;El;gg; gPlk;

Njrpa fy;tp epWtfk;.
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fiyj;jpl;lf; FO

mDkjp : fy;tprhu; mYty;fs; rig
Njrpa fy;tp epWtfk;.

topfhl;ly; : fyhepjp. jpUkjp. [ae;jp FzNrfu
gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

newpg;gLj;jy; : jpU. Nf. Mu;. gj;krpup

gzpg;ghsu;

fzpjj; Jiw.

ghl ,izg;ghf;fk; : jpU. v];. ,uhN[e;jpuk;

nraw;jpl;lj; jiytu; (juk; 12-13 fzpjk;)
fzpjj; Jiw
Njrpa fy;tp epWtfk;.

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

Njrpa fy;tp epWtfk;.

fiyj;jpl;lf; FO:

fyhepjp vk;. V. cghyp khk;gpl;ba rpNul;l tpupTiuahsu;>

fsdpg; gy;fiyf;fofk;

fyhepjp V. V. v]; ngNuuh rpNul;l tpupTiuahsu;>
Nguhjidg; gy;fiyf;fofk;

Nguhrpupau; v]; rw;Fzuh[h rpNu\;l tpupTiuahsu;>
aho;g;ghzg; gy;fiyf;fofk;.

jpU.Nf.Nf.lgps;A.V. ruj;Fkhu rpNul;l tpupTiuahsu;>
[atu;j;jdGug; gy;fiyf;fofk;

jpU. Nf. Mu;. gj;krpup gzpg;ghsu;>
fzpjj; Jiw>
Njrpa fy;tp epWtfk;

jpU. v];. ,uhN[e;jpuk; rpNul;l tpupTiuahsu;>
fzpjj; Jiw>
Njrpa fy;tp epWtfk;

jpU. gp. v];. V. b. [df Fkhu cjtpg; gzpg;ghsu;
fy;tp mikr;R
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jpU. Nf. tpf;Nd];tud; Mrpupau;>
tpNtfhde;jhf; fy;Y}up>
nfhOk;G - 12

jpUkjp. b. V. b. tpjhdNf Mrpupia>
=khNth gz;lhuehaf;fhf; fy;Y}up
nfhOk;G - 07

jpU. lgps;A. fgpy gPup]; nghwpapayhsu;
nghwpapay; Muha;r;rp epWtdk;>
rPJit.

cs;thup tsthsu;fs;:

jpU. [p. gp. vr;. [fj;Fkhu rpNul;l tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

jpU. [p. vy;. fUzhuj;d rpNul;l tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

jpUkjp. vk;. epy;kpdp gp. gPup]; rpNul;l tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

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

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

nry;tp.Nf.Nf. t[pkh v];. fq;fhdq;Nf cjtp tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

kPs;ghu;itf; FO:

fyhepjp. V. V. v];. ngNuuh rpNul;l tpupTiuahsu;>
Nguhjidg; gy;fiyf;fofk;.

jpU. N[.lgps;A. ju;kjhr Xa;Tngw;w rpNul;l tpupTiuahsu;

jpU. v];. ,uhN[e;jpuk; rpNul;l tpupTiuahsu;>
fzpjj; Jiw> Njrpa fy;tp epWtfk;.

fzpdp tbtikg;G: nry;tp. fkyNtzp fe;ijah
Njrpa fy;tp epWtfk;.

cjtpahsu;fs;: jpU. v];. nfl;bahuha;r;rp (Nj.f.ep)
jpUkjp. Nf. vd;. Nrdhdp (Nj.f.ep)
jpU. Mu;. vk;. &trpq;`  (Nj.f.ep)
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Mrpupau; topfhl;biag; gad;gLj;Jtjw;fhd mwpTWj;jy;fs;

2015k; Mz;by; mwpKfg;gLj;jg;gl;l ,ilepiy fy;tp kWrPuikg;Gf;F Vw;g 2018k;

Mz;by; cau; juj;Jf;fhf fy;tp kWrPuikg;G mwpKfg;gLj;jg;gl Ntz;b cs;sJ.

mjd;gb cau;e;j ,ize;j fzpjk; ghlj;jpy; juk; 13 ,w;fhd Gjpa kWrPuikg;G

mwpKfg;gLj;jg;gLfpd;wJ.

juk; 13 ,w;fhd Gjpa ,ize;j fzpj Mrpupa topfhl;ly;> cs;slf;fk; gpd;tUkhW

mikf;fg;gl;Ls;sJ. xU Nju;r;rpapd; fPo; gy Nju;r;rp kl;lq;fs; cs;sd. xt;nthU

Nju;r;rp kl;lj;Jf;Fk; ghlNtisfspd; vz;zpf;if> fw;ww; NgWfs;> fw;wy; - fw;gpj;jy;

nraw;ghLfSf;fhd ifNaL Kd;itf;fg;gl;Ls;sJ. tpNrlkhf fw;wy;- fw;gpj;jy;

nraw;ghLfSf;fhd ifNaL cupa ghl tplaq;fis njspTgLj;Jtjw;Fk; fw;gpj;jYf;Fj;

Njitahd topfhl;ly;> ghlj;ij jpl;lkply; vd;gtw;Wf;Fk; cjTk; vd vjpu;ghu;f;fg;

gLfpwJ. NkYk; tpsf;fk; $wy;> tif Fwpj;jy; %yKk; rupahd vz;zf;fUit

khztu;fSf;Fg; ngw;Wf; nfhLf;f Mrpupau;fSf;F cjTk;. juk; 13 ,w;Fupa ghlj;jpl;lk;

%d;W jtizfSf;Fg; gpupf;fg;gl;L Mrpupa topfhl;b  jahupf;fg;gl;Ls;sJ.

ghltpla xOq;FKiwiaj; jahupf;Fk;NghJ khztu;fspd; fw;wypd; ,yF jd;ikiaAk;

Mrpupau;fspd; fw;gpj;jy; xOq;FgLj;jypd; ,yFjd;ikiaf; nfhz;Lk; fzpj

vz;zf;fUf;fspd; xOq;fikg;igAk; ftdj;jpw; nfhz;L ghltpla xOq;F jahupf;fg;gl;

Ls;sJ. mg;nghOJ ghlj;jpl;lj;jpy; cs;s Nju;r;rpfspd; xOq;FKiwAk; Mrpupa

topfhl;lypy; cs;s xOq;F KiwAk; NtWgLk;. MfNt Mrpupau; topfhl;lypy; cs;sthW

xOq;FKiwapy; ghlj;ijj; jpl;lkpl;L eilKiwg; gLj;Jtjw;F MNyhrid

toq;fg;gLfpd;wJ.

cupa fw;ww; NgWfis miltjw;fhf cupa ifNal;Lf;F Nkyjpfkhf Mrpupaupdhy;

Nkyjpf ghl tplaq;fs; njhlu;ghff; ftdk; nrYj;JtJ Kf;fpakhdjhFk;. NkYk;

Nkyjpf ts E}y;fs; %yk; fw;gpj;jiy Nkk;gLj;jpf; nfhs;tJ Mrpupaupdhy; Nkw;nfhs;s

Ntz;bAs;sJ. juk; 13 ghlj; jpl;lj;Jf;Nfw;gf; fw;gjw;F juk; 13 ,y; EioAk;

gps;isapd; fzpj vz;zf;fU njhlu;ghd njspT njhlu;ghf Mrpupau; tpNrl ftdk;

nrYj;j Ntz;bAs;sJ. Vnddpy; juk; 11 ghlj;jpl;lk; gy;NtW Nfhzq;fspy; ftdk;

nrYj;jg;gl;L cUthf;fg;gl;Ls;sNjhL f.ngh.j. (rhjhuz juk;) guPl;irapy; rpj;jpaile;j

xU rpy khztu;fs; khj;jpuk; ,ize;j fzpjj;ijf; fw;f cau; juj;Jf;F tUthu;fs;.

MfNt juk; 11 fzpj ghl vy;iyf;Fk; juk; 13 ,y; ,ize;j fzpj ghlj;jpy; fw;Fk;

fzpj vz;zf;fU njhlu;ghd mwpTf;Fk; ,ilapy; rpW NtWghLfs; cs;sd. ,jw;fhf

Nkyjpfkhf Mrpupaupdhy; ftdk; nrYj;j Ntz;ba fzpj vz;zf;fUf;fs; njhlu;ghd

tplaq;fs; ghlj; jpl;lj;jpy; Kd;itf;fg;gl;Ls;sJ. me;j Nkyjpf fzpj vz;zf;fUf;fis
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khztu;fs; gad;gLj;j KbAk;. ,y;yhtpbd; mjw;fhf Mrpupaupdhy; jahupf;fg;gLk;

nraw;ghLfisg; gad;gLj;j Ntz;Lk;.

juk; 13 ghlj;jpl;lj;ij KOikahf fw;gpg;gjw;F 300 ghlNtisfs; Mrpupa topfhl;bapy;

xJf;fg;gl;Ls;sJ. me;j ghlNtisfspd; vz;zpf;ifia Mrpupa- khztu;fspd; Njit

fUjp khw;wpf; nfhs;tjw;F MrpupaUf;Fr; re;ju;g;gk; cs;sJ. mj;NjhL ghlrhiy

kl;lf; fzpg;gPl;L nraw;ghLfs; %yk; khztu; milT kl;lj;ij kjpg;gpLtjw;F

MrpupaUf;Fr; re;ju;g;gk; cs;sJ.

,t;thwhd gy tpNrl mk;rq;fs; cs;slf;fg;gl;l Mrpupa topfhl;bapy; cs;s ghlj;ijj;

jpl;lkpLjy;> tFg;giwf;Nfw;gTk; khztu; jd;ikf;Nfw;gTk; khw;wpaikf;f MrpupaUf;F

mjpfhuk; cs;sJ.

cq;fshy; khw;wp tbtikf;fg;gl;l ghlj;ijg; gzpg;ghsu;> fzpjj;Jiw> Njrpa fy;tp

epWtfk;> kfufk vDk; Kftupf;F mDg;gp itf;f KbAk;. Gjpa cUthf;fq;fs;

njhlu;ghf midj;Jg; ghlrhiyfisAk; njspTgLj;Jtjw;Ff; fzpjj; Jiw Maj;jkhf

cs;sJ.

v];. ,uhN[e;jpuk;

nraw;wpl;lj; jiytu;

juk; 12 - 13 fzpjk;

fzpjj; Jiw

Njrpa fy;tp epWtfk;.
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Njrpa nghJ ,yf;Ffs;

Njrpa fy;tp KiwikahdJ jdpegu;f;Fk; r%fj;jpw;Fk; nghUj;jkhd ngUk;ghyhd

Njrpa ,yf;Ffis miltjw;Fj; jdpegu;fSf;Fk; FOtpdUf;Fk; cjtp nra;jy;

Ntz;Lk;.

fle;j fhyq;fspy; ,yq;ifapd; ngUk;ghyhd fy;tp mwpf;iffSk; Mtzq;fSk;

jdpegu; NjitfisAk; Njrpa NjitfisAk; epiwT nra;tjw;fhf ,yf;Ffis

epu;zapj;Js;sd.  rkfhyf; fy;tp mikg;GfspYk; nrad;KiwfspYk; ntspg;gilahff;

fhzg;gLk; gytPdq;fs; fhuzkhf epiyNgWila kdpj tpUj;jpapd; vz;zf;fUj;

jpl;l tuk;gpDs; fy;tpapD}lhf milaf; $ba gpd;tUk; ,yf;Fj; njhFjpapidj;

Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ.

1. kdpj nfsutj;ijf; fz;zpag;gLj;jy; vDk; vz;zfUTf;Fs; Njrpag;gpizg;G>

Njrpa KOik> Njrpa xw;Wik> ,zf;fk;> rkhjhdk; vd;gtw;iw Nkk;gLj;jy;

%yKk; ,yq;ifg; gd;ikr; r%fj;jpd; fyhrhu NtWghl;bid mq;fPfhpj;jy;

%yKk; Njrj;ijf; fl;b vOg;GjYk; ,yq;ifaH vDk; milahsj;ij

Vw;gLj;jYk;.

2. khw;wKWk; cyfj;jpd; rthy;fSf;Fj; jf;fthW Kfq;nfhLj;jNyhL Njrpa

ghuk;ghpaj;jpd; mjp rpwe;j mk;rq;fis mq;fPfhpj;jYk; NgZjYk;.

3. kdpj chpikfSf;F kjpg;gspj;jy;> flikfs;> fl;Lg;ghLfs; gw;wpa tpopg;GzHT>

xUtH kPJ xUtH nfhz;Ls;s Mo;e;j> ,ilawhj mf;fiwAzHT> vd;gtw;iw

Nkk;gLj;Jk; r%f ePjpAk; [dehaf tho;f;ifKiw epakq;fSk; cs;slq;fpa

Rw;whliy cUthf;FjYk; Mjhpj;jYk;.

4. xUtuJ cs> cly; eyidAk; kdpj tpOkpaq;fSf;F kjpg;gspg;gij

mbg;gilahff; nfhz;l epiyNgWila tho;f;iff; Nfhyj;ijAk; Nkk;gLj;jy;

5. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fhpa Mf;f rpe;jid> jw;WzpG>

Ma;e;J rpe;jpj;jy;> nghWg;G> tif$wy; kw;Wk; cld;ghlhd mk;rq;fis

tpUj;jp nra;jy;.

6. jdpeguJk; Njrj;jpdJk; tho;f;ifj; juj;ijg; Ngh~pf;ff; $baJk; ,yq;ifapd;

nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff; $baJkhd Mf;fg; gzpfSf;fhd

fy;tpA+l;Ltjd; %yk; kdpjts mgptpUj;jpia Vw;gLj;jy;.

7. jdpegHfspd; khw;wj;jpw;F Vw;g ,zq;fp thoTk;> khw;wj;ij Kfhik nra;aTk;

jahHgLj;jTk; tpiuthf khwptUk; cyfpy; rpf;fyhdJk;> vjpHghuhjJkhd

epiyikfisr; rkhspf;Fk; jifikia tpUj;jp nra;jy;.

8. ePjp> rkj;Jtk;> gu];gu khpahij vd;gtw;iw mbg;gilahff; nfhz;L rHtNjr

rKjhaj;jpy; nfsutkhdNjhH ,lj;ijg; ngWtjw;Fg; gq;fspf;ff; $ba

kdg;ghq;FfisAk; jpwd;fisAk; tsHj;jy;.

                   Njrpa fy;tp Mizf;FOtpd; mwpf;if (2003)
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mbg;gilj; NjHr;rpfs;

fy;tpapD}lhf tpUj;jp nra;ag;gLk; gpd;tUk; mbg;gilj; Nju;r;rpfs; Nkw;Fwpj;j

Njrpa ,yf;Ffis miltjw;F toptFf;Fk;.

1 . njhlHghly; NjHr;rpfs;

njhlu;ghly; gw;wpa Nju;r;rpfs; ehd;F  Jizj;  njhFjpfis  mbg;gilahff;

nfhz;lit. vOj;jwpT> vz;zwpT> rpj;jpu mwpT> jfty; njhopDl;gj; jifik.

vOj;jwpT: ftdkhfr; nrtpkLj;jy;> njspthfg; NgRjy;>

fUj;jwpa thrpj;jy;> rupahfTk; nrk;ikahfTk;

vOJjy;> gad;jUtifahd fUj;Jg; gupkhw;wk;.

vz;zwpT: nghUs;> ,lk;> fhyk; vd;gtw;Wf;F vz;fisg;

gad;gLj;jy;> vz;Zjy;> fzpj;jy; xOq;FKiwahf

msj;jy;.

rpj;jpu mwpT: NfhL> cUtk; vd;gtw;wpd; fUj;ij mwpjy;>

tpguq;fs;> mwpTWj;jy;fs;> vz;zq;fs; Mfpa

tw;iw NfhL> cUtk;> tu;zk; vd;gtw;why;

ntspg;gLj;jYk; gjpT nra;jYk;

jfty; njhopDl;gj; jifik: fzpdp mwpT> fw;wypy;> njhopy; Rw;whlypy;> nrhe;j

tho;tpy; jfty; njhlu;ghly; njhopDl; gq;fisg;

(ICT) gad;gLj;jy;.

2 . MSik tpUj;jp njhlHghd NjHr;rpfs;

- Mf;fk;> tpupe;j rpe;jid> jw;EzpT> jPu;khdk; vLj;jy;> gpur;rpid tpLtpj;jy;>

EZf;fkhd kw;Wk; gFg;gha;Tr; rpe;jid> mzpapduhfg; gzp nra;jy;> jdpahs;

,iltpidj; njhlu;Gfs;> fz;L gpbj;jYk; fz;lwpjYk; Kjyhd jpwikfs;.

- Neu;ik> rfpg;Gj;jd;ik> kdpj nfsutj;ijf; fz;zpag;gLj;jy; Mfpa tpOkpaq;fs;

- kd vOr;rpfs;> Ez;zwpT

3 . #oy; njhlHghd NjHr;rpfs;

,j;Nju;r;rpfs; #oNyhL njhlu;GWfpd;wd. r%fk;> capupay;> ngsjpfk;

r%fr; #oy;: Njrpa ghuk;gupak; gw;wpa tpopg;Gzu;T> gd;ikr; r%fj;jpd;

mq;fj;jtu;fs; vd;w tifapy; njhlu;GWk; Ez;Zzu;Tj;

jpwd;fSk;> gfpu;e;jspf;fg;gLk; ePjp> r%fj; njhlu;Gfs;> jdpegu;

elj;ijfs;> nghJthdJk; rl;lG+u;tkhdJkhd rk;gpujhaq;fs;>

cupikfs;> nghWg;Gf;fs;> flikfs;> flg;ghLfs; vd;gtw;wpy;

mf;fiwAk;.

capupay; #oy;: thOk; cyF> kf;fs;> capupay;> #oy; njhFjp - kuq;fs;> fhLfs;>

fly;> ePu;> tsp> capupd jhtuk;> tpyq;F> kdpj tho;T
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ngsjpfr; #oy;: ,lk;> rf;jp> vupnghUs;> rlg;nghUs;> nghUs;fs; gw;wpAk; mit

kdpj tho;f;if> czT> cil> ciwAs;> Rfhjhuk;> nrsfupak;>

Rthrk;> epj;jpiu> ,isg;ghWjy;> Xa;T> fopTfs;> capupd fopTg;

nghUl;fs; Mfpatw;Wld; nfhz;Ls;s njhlu;G gw;wpa

tpopg;gzu;Tk;> Ez;Zzu;Tj; jpwd;fSk; fw;wYf;Fk; Ntiy

nra;tjw;Fk;> tho;tjw;Fk; fUtpfisAk; njhopDl;gq; fisAk;

gad;gLj;Jk; jpwd;fSk; ,q;F cs;slf;fg;gl;Ls;sd.

4 . Ntiy cyfj;jpw;F jahu; nra;jy; njhlHghd NjHr;rpfs;

- mtu;fsJ rf;jpia cr;r epiyf;Ff; nfhz;L tUtjw;Fk; mtu;fsJ Mw;wiyg;

Ngh\pg;gjw;Fk; Ntz;ba njhopy;rhu; jpwd;fs;.

- nghUshjhu tpUj;jpf;Fg; gq;fspj;jy;

- mtu;fsJ njhopy; tpUg;GfisAk; csr;rhu;GfisAk; fz;lwpjy;

- mtu;fsJ Mw;wy;fSf;Fg; nghUj;jkhd Ntiyiaj; njupT nra;jy;

- gadspf;ff; $baJk; epiyNgWilaJkhd [PtNdhghaj;jpy; <Lgly;

5 . rkaKk; xOfyhWk; njhlu;ghd NjHr;rpfs;

md;whl tho;f;ifapy; kpfg; nghUj;jkhdtw;iwj; njupT nra;aTk;> ehshe;j

tho;f;ifapy; xOf;fnewp> mwnewp> rkanewp njhlu;ghd elj;ijfisg; nghUj;jKw

Nkw;nfhs;sTk; tpOkpaq;fisj; jd;kakhf;fpf; nfhs;sYk; cs;thq;fYk;

6 . Xa;T Neuj;ijg; gad;gLj;jy;> tpisahl;L gw;wpa NjHr;rpfs;

mofpaw; fiyfs;> ,yf;fpak;> tpisahl;L> nka;ty;Yeu; Nghl;bfs;> Xa;T Neug;

nghOJNghf;Ffs; kw;Wk; tho;tpd; Mf;fG+u;tr; nraw;ghLfs; %yk; ntspg;gLj;jg;gLk;

,d;g Efu;r;rp> kfpo;r;rp> kdntOr;rpfs; ,itNghd;w kdpj mDgtq;fs;

7 . “fw;wYf;Ff; fw;wy;” njhu;ghd NjHr;rpfs;

tpiuthf khWfpd;w> rpf;fyhd xUtupy; xUtu; jq;fp epw;fpd;w cynfhd;wpy;

xUtu; RahjPdkhff; fw;gjw;fhd typikaspj;jYk; khw;wpaikf;Fk; nrad;Kiw

Clhf khw;wj;jpw;Nfw;g ,aq;fTk; mjid Kfhik nra;aTk; Ntz;ba czu;itAk;

ntw;wpiaAk; ngwr; nra;jy;.
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,ize;j fzpjk; - I

Nju;r;rp 18 : njf;fhl;bd; Ms;$Wfspd; %yk; Neu;Nfhl;il tpgupg;ghu;.

Nju;r;rp kl;lk; 18.1 : Neu;Nfhnlhd;wpd; rkd;ghl;ilg; ngWthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. Neu;NfhL xd;wpd; gbj;jpwid (rha;it)tpsf;Fthu;.

x, y mr;rpy; ntl;Lj; Jz;Lfisf; fhz;ghu;.

2. Neu;NfhL xd;wpd; rkd;ghl;bd; gy;NtW tbtq;fisg;

ngWthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  ,U Gs;spfs; (x
1
, y

1
), (x

2
, y

2
) vd;gtw;iw ,izf;Fk; Neu;Nfhl;bd;

gbj;jpwd; (rha;T) 
2 1

2 1

y y

x x




 vd tiuaWg;ghu;. ,q;F 1 2x x .

 Neu;NfhL xd;W x  mr;rpd; Neu;j;jpirAld; Mf;Fk; Nfhzk; 

vdpd;> tanm   vd;gij tpsf;Ff.

2.  gbj;jpwd; m  I  cilaJk;> y   mr;rpy;  ntl;Lj;Jz;L  c  I

cilaJkhd Neu;NfhL y mx c  .

 gbj;jpwd; m  I  cilaJk;> 1 1( , )x y  vDk; Gs;spapD}lhfr;

nry;tJkhd Neu;NfhL 1 1( )y y m x x   .

 (x
1
, y

1
), (x

2
, y

2
) vDk; Gs;spfspD}L nry;Yk; Neu;NfhL

2 1
1 1

2 1

( )
y y

y y x x
x x

 
   

 
.

 x, y  mr;Rf;fspy; KiwNa a, b ntl;Lj;Jz;Lfis Mf;Fk;

Neu;NfhL 1
x y

a b
   my;yJ bx ay ab  .

 Neu;NfhL xd;wpd; nrq;Fj;J tbtk; cos sinx y p    MFk;.

,q;F cw;gj;jpapypUe;J tiuag;gl;l nrq;Fj;jpd; ePsk; p MfTk;>

  vd;gJ ,r; nrq;Fj;J x mr;rpd; Neu;j;jpirAld; Mf;Fk;

NfhzKk; MFk;.
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 Neu;NfhL xd;wpd; rkd;ghl;bd; nghJ tbtk; 0ax by c   .

 NkNy Fwpg;gpl;l xt;nthU tifapYk; ngwg;gl;l rkd;ghLfisg;

nghJ tbtpy; tpgupf;f khztu;fis topg;gLj;Jf.

 0ax by c    vd;Dk; Neu;Nfhl;bd; nghJr; rkd;ghl;by; ,Ue;J

NtWgl;l tbtq;fisAila rkd;ghLfisg; ngw khztu;

fSf;F topfhl;lTk;.

Nju;r;rp kl;lk; 18.2 : jug;gl;l ,uz;L rkhe;jukw;w Neu; NfhLfs; ntl;Lk;

Gs;spapD}lhfr; nry;Yk; ahNjDnkhU Nfhl;bd;

rkd;ghl;ilg; ngWthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. rkhe;juky;yhj ,U Neu;NfhLfspd; ntl;Lg;

Gs;spfspd; Ms;$Wfisg; ngWthu;.

2. ,e;Neu;NfhLfspd; ntl;Lg;Gs;spa+L nry;Yk;

NfhLfSf;Fr; rkhe;juky;yhj Nfhl;bd; rkd;ghl;il

ngWthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. ,U Vfgupkhz xUq;fik rkd;ghLfisj;  jPu;g;gjd; %yk;>

mtw;wpw;F xj;j Neu;NfhLfs; ntl;Lk; Gs;spapd; Ms;$Wfisf;

fhz;ghu;.

2.  1 1 1 0a x b y c  

2 2 2 0a x b y c   vDk; Neu;NfhLfs; ntl;Lk; Gs;spapD}lhfr;

nry;Yk; Neu;Nfhl;bd; rkd;ghL>

1 1 1( )l a x b y c m    2 2 2( ) 0a x b y c    vdg; ngWthu;.

,q;F ,l m  gukhdq;fs; MFk;.

 2 2 2 0a x b y c    vd;Dk; Nfhl;byikahj Neu;NfhLfspd;

rkd;ghLfis 1 1 1  +a x b y c  2 2 2( ) 0a x b y c     vd;Dk;

tbtpy; tpgupg;ghu;. ,q;F   gukhdk; MFk;.
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Nju;r;rp kl;lk; 18.3 : jug;gl;l Neu;Nfhnlhd;W rhu;ghf ,uz;L Gs;spfspd;

mikTfisf; fhz;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. jug;gl;l ,U Gs;spfs; xU Nfhl;bw;F xNugf;fj;jpy;>

vjpu;gf;fq;fspy; ,Ug;gjw;fhd epge;jidfisf;

fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. 0ax by c    vDk; Neu;NfhLk;>

1 1( , )x y  2 2( , )x y  vDk; ,U Gs;spfSk; jug;gl;bUf;f>

1 1( )ax by c  2 2( )ax by c         0  vd;gjw;Nfw;g> Gs;spfs; ,uz;Lk;

Neu;Nfhl;bd; vjpu;g;gf;fj;jpy; my;yJ xNu gf;fj;jpy; ,Uf;Fk;

vdf; fhl;Lf.

Nju;r;rp kl;lk; 18.4 : ,uz;L Neu;NfhLfSf;fpilapy; mikAk; Nfhzj;ijf;

fhz;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. gbj;jpwd;fisg; gad;gLj;jp ,U Neu;NfhLfSf;

fpilg;gl;l Nfhzj;ijf; fhz;ghu;.

2. ,U Neu;NfhLfs; rkhe;jukhf my;yJ nrq;Fj;jhf

,Ug;gjw;fhd epge;jidfisf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. ntl;Lk; ,U Neu;NfhLfSf;fpilapy; ,U Nfhzq;fs; cz;L

vdf;  $Wf.  nghJthf  xd;W  $u;q;Nfhzk;>  kw;iwaJ

tpupNfhzk; MFk;.

2.  1 1y m x c   and 2 2y m x c   vd;gtw;wpdhy; jug;gLk; ,U Neu;

NfhLfSf;fpilapyhd $u;q;Nfhzk;
1 1 2

1 2

tan
1

m m

m m
 


 vdf;

fhl;Lf.

<>
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,q;F 1 2 1m m  

 gbj;jpwd; 1m > 2m  iaAila ,U Neu;NfhLfs;.

(i) rkhe;juk; vdpd; vdpd; kl;LNk 1 2m m .

(ii) nrq;Fj;J vdpd; vdpd; kl;LNk 1 2 1m m   .

 gpd;tUk; tiffisf; fye;JiuahLf.


1 0m  my;yJ 

2 0m 

 1m my;yJ 2m  tiuaWf;fg;glhjNghJ.

Nju;r;rp kl;lk; 18.5 : jug;gl;l Gs;sp xd;wpy; ,Ue;J jug;gl;l Neu;NfhL xd;wpw;F

tiuag;gl;l nrq;Fj;Jj; J}uj;ijg; ngWthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. Neu;NfhL xd;wpd; gukhdr; rkd;ghl;il vOJthu;.

2. Gs;sp  xd;wpy;  ,Ue;J  Neu;Nfhnlhd;wpw;fhd

nrq;Fj;Jj;  J}uj;ijf; fhz;ghu;.

3. xd;iwnahd;W ntl;Lk;  ,U  Neu;NfhLfSf;F

,ilNaahd  Nfhzj;jpd;  ,U  $whf;fpfspd;

rkd;ghLfisg; ngWthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  1 1( , )P x y  Clhd Neu;Nfhl;bd; gukhdr; rkd;ghL

1 cosx x r   > 1 siny y r    vdf; fhl;Lf.

,q;F   vd;gJ Neu;NfhL x mr;rpd; Neu;j;jpirAld; Mf;Fk;

NfhzKk;>  P, Q vDk; Gs;spfspw;F ,ilg;gl;l J}uk; r ck;

( , )Q x y ck; MFk;.

 0ax by c    vDk; Neu;Nfhl;bd; gukhdr; rkd;ghL>

1 1( )y y x x
t

a b

 
    vd;gjhy; jug;gLk;> ,q;F t  Xu; gukhdk;

MFk;.   mj;Jld;  1 1( , )P x y   Neu;Nfhl;bd;  kPjhd Gs;sp

nahd;whFk;. (mjhtJ 1 1,x x bt y y at     MFk;)
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2.  ( , )P h k  vDk; Gs;spapypUe;J 0ax by c     ,w;fhd

nrq;Fj;Jj; J}uk; 2 2

ah bk c

a b

 


 vdf; fhl;Lf.

 0ax by c    vDk; ,U rkhe;ju NfhLfSf;fpilNaahd J}uk;

2 2

c d

a b




 vd ca;j;jwpf.

3. 1 1 1 0a x b y c   > 2 2 2 0a x b y c    Mfpa  Neu;NfhLfs;  ,il

ntl;Lk;  Nfhzj;jpd;  Nfhz   ,U$whf;fpapd;  rkd;ghL

1 1 1 2 2 2

2 2 2 2
1 1 2 2

( )a x b y c a x b y c

a b a b

   
 

 
  vdf; fhl;Lf.

 NkNy jug;gl;l rkd;ghLfisg; gad;gLj;jp ntt;NtW tifahd

gpurpdq;fisj; jPu;f;f khztu;fis topg;gLj;Jf.
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Nju;r;rp 16 : rhu;Gfspd; tiuaWj;j tiuaWf;fhj  njhifaPL fisf;

fhz;ghu;.

Nju;r;rp kl;lk; 16.1 : rhu;nghd;wpd; Kuz;ngWjp gw;wpa fUj;jpd; Clhf

tiuaWf;fg;glhj njhifaPl;Lg; NgWfis ca;j;jwpthu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. ngWjp  KbTfisg;  gad;gLj;jp  tiuaWf;fg;glhj

njhifaPLfisf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  [ ( )] ( )
d

F x f x
dx

 vdpd;> ( )F x  vd;gJ ( )f x  ,d; Kuz; ngWkjp

vdg;gLk;.

 rhu;G xd;wpd; ngWjp Kuz; xU jdpahdJ my;y. ,J khwpyp

xd;wpdhy; NtWgLk;.

 [ ( )] ( )
d

F x f x
dx

  vdpd;>  ( ) ( )f x dx F x C   vd vOJNthk;.

,q;F C  Xu; vNjr;ir khwpypahFk;.



1

, 1
1

n
n x

x dx C n
n



   
 ,q;F


1

ln ( 0)dx x C x
x
  


x xe dx e C 

 sin x cosdx x C  

 cos x sindx x C 


2sec x tandx x C 


2cosec x cotdx x C  

 sec x tan x secdx x C 
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 cot cosx ecx cosdx ecx C  


1

2 2
sin ,   ( ,  0)

dx x
C a x a a

aa x

     





1

2 2

1
tan ,   ( 0)

dx x
C a

a x a a
  


,q;F

Nju;r;rp kl;lk; 16.2 : gpurpdq;fisj; jPu ;g ;gjw;Fj; njhifaPL gw;wpa

Njw;wq;fis cgNahfpg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. njhifaPL gw;wpa Njw;wq;fisg; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  f ,  g  vd;gd x  ,d; rhu;GfshfTk; k  xU khwpypahfTkpUf;f>

 ( ) ( )k f x dx k f x dx 

  ( ) ( ) ( ) ( )f x g x dx f x dx g x dx    

 Nkw;gb Njw;wq;fspd; gpuNahfk;.

Nju;r;rp kl;lk; 16.3 : gpurpdq;fisj; jPu ;g ;gjw;Fj; njhifaPL gw;wpa

Njw;wq;fis cgNahfpg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. gpurpdq;fisj;  jPu;g;gjw;Fj;  njhifaPL njhlu;ghd

mbg;gilj; Njw;wq;fisg; gad;gLj;Jthu;.

2. tiuaWj;j  njhifaPLfspd;  ,ay;Gfisg;  gad;

gLj;Jthu;.

3. tiuaWj;j njhifaPL mlq;fpa gpurpdq;fisj;

jPu;g;ghu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1. f, g vd;gd x ,yhd rhu;GfshfTk;> ( )x   vd;gJ ( )f x  vd;w

rhu;gpd; ngWjp Kuz; MfTk; ,Ug;gpd;>

 ( ) ( ) ( ) ( )
bb

a a
f x dx x b a      MFk;.

2.  ( ) ( )
b a

a b
f x dx f x dx  


b

a
k ( ) ( )

b

a
f x dx k f x dx 

  ( ) ( ) ( ) ( )
b b b

a a a
f x g x dx f x dx g x dx    

 ( ) ( ) ( )
b c b

a a c
f x dx f x dx f x dx    ,  a c b 


0 0

( ) ( )
a a

f x dx f a x dx  

3. NkNy cs;s KbTfisg; gad;gLj;jp gpurpdq;fisj; jPu;f;f

khztu;fis topg;gLj;Jf.

Nju;r;rp kl;lk; 16.4 : nghUj;jkhd Kiwfisj; njupT nra;J tpfpjKW

rhu;Gfisj; njhifapLthu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. tha;g;ghLfisg; gad;gLj;Jthu;.

2. gFjpg;gpd;dq;fisg; gad;gLj;jp njhifapLthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. 

/ ( )
ln ( )

( )

f x
dx f x C

f x
 

 (,q;F / ( )f x  MdJ ( )f x  ,d; ngWjp MFk;.)
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 2

1
 dx

ax bx c   ,y; gpd;tUk; tiffisf; fUj;jpy; nfhz;L

(i) 2 4 0b ac  (ii) 2 4 0b ac  (iii) 2 4 0b ac 

2.
( )

 
( )

P x
dx

Q x  ,  ,q;F ( ), ( )P x Q x  vd;gd gb 4 ,Yk;> Fiwe;j

gy;YWg;gpfs; MFk;. (Mff;$baJ 4 njupahf;fzpaq;fs; khj;jpuk;)

Nju;r;rp kl;lk; 16.5 : jpupNfhzfzpjr; ru;t rkd;ghLfis cgNahfpj;J epak

tbtq;fSf;F xLf;Ftjd; %yk; jpupNfhz fzpjr;

rhu;Gfisj; njhifapLthu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. njhifaplypd ;NghJ jpu pNfhzfzpj ru ;t

rkd;ghLfisg; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. fPo;tUk; njhifaPLfisf; fhz;gjw;F> jpupNfhzfzpj ru;t

rkd;ghLfis cgNahfpg;ghu;.

 tan  x dx , cot  x dx , sec  x dx , cos   .ec x dx

 2sin  x dx ,  2cos  x dx , 2tan  x dx , 2cot  x dx .

 3sin  ,x dx 
3cos  .x dx

 sin cos  ,mx nx dx cos cos  mx nx dx , sin sin  mx nx dx .

Nju;r;rp kl;lk; 16.6 : njhifaPl;bd;NghJ gpujpaPl;L Kiwia cgNahfpg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. nghUj ;jkhd gpuj pa PLfisg; gad;gLj ;j pj ;

njhifapLthu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1. nghUj;jkhd gpujpaPl;ilg; gad;gLj;Jf.

  sinm x dx > m  xw;iw Neu; epiwntz; (gpujpaPL cost x )

 cosm x dx ,  m xw;iw Neu;epiwntz; (gpujpaPL sint x )

 sin cosm nx x dx ,  ,q;F ,m n  Neu;epiwntz;fs;.


cos sin

dx

a x b x c   , (gpujpaPL:   tan
2

x
t  )

2 2cos sin

dx

a x b x c  ,         (gpujpaPL: tant x )

 2 2a x dx ,  (gpujpaPL: sinx a    or cosa  ).

 2 2

dx

a x
 ,  (gpujpaPL: tanx a  ).

 2 2

1

x a
 ,  (gpujpaPL: secx a  ).


( )

dx

px q ax b  ,   (gpujpaPL:  t ax b  ).

 2( )

dx

px q ax bx c  
 ,  (gpujpaPL:  

1
px q

t
  ).

 ,j;Jld; kw;iwa nghUj;jkhd gpujpaPLfisg; gad;gLj;jp

gpurpdq;fs; jPu;f;f khztu;fis topg;gLj;Jf.

Nju;r;rp kl;lk; 16.7 : gFjpaha;j; njhifapLk; Kiwia cgNahfpj;J

gpurpdq;fisj; jPu;;g;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. nghUj;jkhd  gpurpdq;fSf;Fg;  gFjpfshfj;

njhifapLjiyg; gad;gLj;Jthu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  ( )xu > ( )xv  vd;gd tifaplj;jf;f rhu;GfshapUf;f>

  
dv du

u dx uv v dx
dx dx

   
    

   
   vdf; fhl;Lf.

 gFjpfshfj; njhifapLk; Kiwiag; ghtpj;J gpurpdq;fisj;

jPu;f;f khztu;fis topg;gLj;Jf.

Nju;r;rp kl;lk; 16.8 : njhifaPl;ilg;  gpuNahfpj;J tisapfspdhy; vy;iyg;

gLj;jg;gl;l gpuNjrj;jpd; gug;gsitj; Jzpthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. xU tisapapdhy; milf;fg;gl;l  gug;gsT my;yJ

,U tisapfSf;fpilg;gl;l gug;gsitf; fhz;gjw;F

tiuaWj;j njhilaPl;ilg; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. tisap xd;wpd; fPo; cs;s gug;gsit tiuaWj;j njhifaPlhf

tiuaWf;f.

( )y f x  vd;gJ xU tisap MFk;.

[a, b] Mapilapy; f(x)  vd;gJ kiwaw;w njhlu;r;rpahd rhu;G

MFk;.

 

xO

y

ba



14

( )y f x  vd;w tisapahYk;> x  mr;rhYk; x a > x b  vd;w

NfhLfshYk; tiug;Gw;w gpuNjrj;jpd; gug;gsT ( )
b

a
f x dx  MFk;.

,J x a  ,ypUe;J x b  tiu ( )y f x  vd;w tisapapd;

fPo; cs;s gug;gsT vdg;gLk;.

( )y f x > ( )y g x  vd;gd  ,a b  vd;w Mapilapy; ( ) ( )f x g x

MFkhWs;s ,U tisapfs; vd;f.

,U tisapfshYk; x a > x b  vd;w NfhLfSf; fpilapyhd

gug;gsT  ( ) ( )
b

a
f x g x dx  MFk;.

 ,t;tifahd tisapfspdhy; Mf;fg;gLk; gug;gsTfs; khj;jpuk;

vjpu;ghu;f;fg;gLk;.

 tisapfis tiujy; vjpu;ghu;f;fg;gltpy;iy.

Nju;r;rp kl;lk; 16.9 : njhifapliyg; gpuNahfpj;J tisapahdJ mr;Rf;fs;

Fwpj;J G+uz Rw;nwhd;wpid mikf;Fk; NghJ

cz;lhFk; cUtpdJ fdtsitj; Jzpthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Row;rpapdhy;  ngwg;gLk;  fdtsitf;  fhz;gjw;F

njhifaPl;ilg; gad;gLj;Jthu;.

xO

y

ba

( )y g x
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>

>

 

 

x = a

y

x

x = b<

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. ( )y f x  vd;Dk; tisapapdhYk;> x = a,  x = b  vd;Dk;

Neu;NfhLfshYk;  cs;slf;fg;gLk; gug;gsit x   mr;Rg;  gw;wp

4 nrq;Nfhzq;fspD}lhfr; Row;Wk;NghJ ngwg;gLk; jpz;kj;jpd;

fdtsthdJ 
2{ ( )}

b

a

f x dx  vd;gjhy; jug;gLk;.

epow;wg;gl;l fdtsT 
2{ ( )}

b

a

f x dx  MFk;.

 tisapfis tiujy; ,q;F vjpu;ghu;f;fg;gltpy;iy.
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,ize;j fzpjk; - II

Nju;r;rp 2 : xUjs tpirj;njhFjpia gad;gLj;Jthu;.

Nju;r;rp kl;lk; 2.10 : xg;gkhd %l;Lf ;fs; mlq;fpa gpur pdq;fisj;

Muha;tjw;F xUjs tpirj; njhFjpfspd; gz;Gfis

cgNahfpg;ghu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : 1. %l;Lf;fspd; tiffs; gw;wpf; $Wthu;.

2. mirAk;> mirah %l;Lf;fs; gw;wp tpgupg;ghu;.

3. xU mOj;jkhd %l;by; tpirfisf; Fwpg;ghu;.

4. %l;ba Nfhy;fs; njhlu;ghd gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F:

1.  %l;Lf;fs;

RahjPd %l;Lf;fs; tpiwg;ghd %l;Lf;fs;

Crp %l;Lf;fs; ge;J %l;Lf;fs;

xg;gkhd    fulhd

%l;Lf;fs;   %l;Lf;fs;

 xt;nthU %l;L tiffisAk; md;whl tho;f;if cjhuzq;

fspd; %yk; fye;JiuahLf.

2. mwpKfk; nra;f.

 ,uz;L Nfhy;fs;> xt;nthd;wpdJk; mikT kw;iwaJ njhlu;ghf

khw;w KbahjthW %l;lg;gl;bUg;gpd;> mk;%l;L mirAk;

(RahjPd) %l;L vdTk; mwpKfk; nra;f.

 ,U Nfhy;fs; xt;nthd;wpdJk; mikT kw;iwaJ njhlu;ghf

khwf;$bathW %lg;gl;bUg;gpd;> mk;%l;L mirAk; (RahjPd)

%l;L vdTk; mwpKfk; nra;f.
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3. ,Nyrhd kw;Wk; ghukhd Nfhy;fs; xg;gkhd Crpfisg; gad;gLj;jp

%l;lg;gl;bUf;Fk;NghJ> mk;%l;by; jhf;Fk; kWjhf;fk; %lg;gl;Ls;s

,uz;L Nfhy;fSk; fhzg;gLk; jsj;jpy; jhf;Fk; vdTk;>

Gwtpirfspd; jhf;fj;jpdhy; Nfhy;fSf;F ,ilapy; cz;lhFk;

kWjhf;fq;fs; rkdhfTk; vjpuhfTk; fhzg;gLk; vdTk;

njspTgLj;Jf.

4.  tpiwg;ghd %l;bid  ,uz;L  Nfhy;fshff;  fUjp mtw;wpd;

rkepiyiaf; fUj;jpw; nfhs;s KbahJ vd;gijf; ftdj;jpw;

nfhs;f. tpiwg;ghf %l;lg;gl;l ,uz;L Nfhy;fis xU jdpf;

NfhyhfNt fUjpg;  gpurpdq;fisj;  jPu;f;fyhk;  vd;gJ  gw;wp

khztu;fspd; ftdj;Jf;Ff; nfhz;L tUf. (fulhd %l;Lf;fs;

cau;ju tFg;Gg; ghlj;jpl;lj;jpy; ,y;iy.)

 tpiwg;ghd %l;Lf;fs; njhlu;ghd gpurpdq;fisj; jPu;g;ghu;.







 
x

y

y

x






x

y

y

x
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Nju;r;rp kl;lk; 2.11 : xg;gkhf %l;lg;gl;l ,Nyrhd Nfhy;fspdhyhd

rl;lg;glnyhd;wpd; Nfhy;fspYs;s jifg;Gf;fisj;

Jzpthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : 1. ,Nyrhd Nfhy;fSld; $ba rl;lg;gly;fs; gw;wp

tpsf;Fthu;.

2. rl;lg;glypYs;s xt;nthU %l;Lk; rkdpiyapy;

,Ug;gjw;fhd epge;jidfisf; $Wthu;.

3. Nghtpd; FwpaPl;ilg; gad;gLj;Jthu;.

4. ,Nyrhd rl;lg;gly;fs; njhlu;ghd gpurpdq;fisj;

jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. %d;W my;yJ mjw;F Nkw;gl;l ,Nyrhd Nfhy;fs; ahTk;

xNu jsj;jpy; mikAkhW xt;nthU Nfhypd; ,uz;L

me;jq;fSk; Vida Nfhy;fspd; me;jq;fSld; RahjPdkhf

%l;lg;gLtjd; %yk; Mf;fg;gLk; cUNt ~~rl;lg;gly;|| vdf;

$Wf.

nghUj;jkhd cjhuzq;fs; %yk; ,jid tpsf;Ff.

 xt;nthU NfhYk; mjd; ,U KidfspYk; RahjPdkhf

(xg;gkhf) %l;lg;gl;Ls;sNjhL>  ,izNah  my;yJ

KWf;fNkh cz;lhfhJ.

 Gwtpirfs; jtpue;j> %l;Lf;fspy; jhf;Fk; kWjhf;fq;fs;

Nfhy;fspd;  topNa  jhf;Ffpd;wd.  mit  ,Oit

ahfNth my;yJ cijg;ghfNth cs;s jifg;Gf;fs;

vdg;gLk; vd;gijg; gw;wpf; $Wf.

 vy;yh Nfhy;fSk; xNu epiyf;Fj;Jj; jsj;jpy; cs;sd.

vdNt  vy;yh tpirfSk; Gwtpirfs;  cl;gl xU

jsj;jpyhdit.
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2.  KOr; rl;lg;glYk;  rkepiyapy;  fhzg;gLk;NghJ>  mjpy;

jhf;Fk; Gwtpirfspd; njhFjpAk; rkepiyapy; fhzg;gLk;.

 rl;lg;glypd; xt;nthU %l;bd; kPJk; jhf;Fk; Gwtpirfspdhy;

mk;%l;L  rkepiyapy;   Ngzg;gLtjhy;> xt;nthU %l;bw;Fk;

tpirg;gpupg;G KiwiaAk;> tpirg; gy;Nfhzpf; Nfhl;ghl;ilAk;

gpuNahfpj;Jg; gpuprpdq;fisj; jPu;f;f KbAk; vdj; njspTgLj;Jf.

3. ~~Ngh|| tpd; Fwpg;gPL

 ,J “Bow” vd;Dk; fzpjtpayhsupdhy; fz;Lgpbf;fg;gl;l Kiw

nahd;W vd;gjdhy; ~~Ngh|| tpd; Fwpg;gPL vdg;gLfpd;wJ vdf;

$wp mk;Kiwia tpsf;Ff.

 rl;lg;glypd; kPJ jhf;Fk; Gw tpirfisr; rl;lg;glYf;F

ntspapy; Fwpf;f Ntz;Lk;.

 tupg;glj;jpy; tpirfis Ntwhf;fg;gLk; gpuNjrq;fisg;

ngaupLf.

 xt;nthU %l;bYk; jhf;Fk; Gwtpirf;fhd %ba tpir

Kf;Nfhzpfis my;yJ tpirg; gy;Nfhzpfis xNu tupg;glj;jpy;

tiuf. khztu;fs; tpUk;gpathW xU Row;rpg; Nghf;fpidj;

njupT nra;J nfhs;SkhW mwpTWj;Jf. ,it %ba gy;Nfhzp

ahFk;.

 njupahj jifg;gpd; gUkid tpirg; gy;Nfhzpapd; xj;j gf;fj;jpd;

ePsj;ijf; nfhz;Lk;> tpirg; gy;Nfhzpapd; mk;Gf;Fwpapd; jpir

apdhy; Nfhy;fspd; jifg;Gf;fs; ,Oitah my;yJ cijg;gh

vd ,dq; fhz;gjw;Fk; khztu;fis <LgLj;Jf.

 jpupNfhz fzpj my;yJ ml;rufzpj rkd;ghLfisg; gad;gLj;jp

jifg;G tupg;glj;jpy; Kf;Nfhzp> gy;Nfhzpfspy; jifg;Gf;fisf;

fhz;f.

 njupahj GwtpiriaAk;> jifg;G tupg;glj;ijg; gad;gLj;jpf;

fhz KbAk;.

 rkr;rPu; gz;Gfisf; nfhz;l njhFjp xd;wpy; tpirfisf;

Fwpg;gJ> vt;thW rkepiy epge;jidfisg; gad;gLj;JtJ

njhlu;ghd nghUj;jkhd cjhuzq;fis toq;fpf; fz;lwpar;

nra;jy;.

 rl;lg;gly;fs; njhlu;ghd gpurpdq;fisj; jPu;f;f  topg;gLj;Jf.
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Nju;r;rp 3 : ,af;fk; njhlu;ghd  epAw;wd; khjpupia cgNahfpj;J>

jsnkhd;wpy ; epfOk; fzepiy ,af;fq;fis

tpsf;Fthu;.

Nju;r;rp kl;lk; 3.9 : nghwpKiwr; rf;jpia tptuzk; nra;thu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Ntiy njhlu;ghd vz;zf;fUtpid tpsf;Fthu;.

2. khwh tpirnahd;wpd; fPo; nra;ag; gl;l Ntiyia

tiuaWg;ghu;.

3. gupkhzk;> myF vd;gtw;iwf; $Wthu;.

4. rf;jpia tpsf;Fthu;.

5. rf;jpapd; myF gupkhzj;ijf; $Wthu;.

6. nghwpKiwr; rf;jpia tpsf;Fthu;.

7. ,af;fr; rf;jpia tiuaWg;ghu;.

8. mOj;jr; rf;jpapid tpgupg;ghu;.

9. GtpaPu;g;G mOj;jr; rf;jpapid  tpsf;Fthu;.

10. kPs;jd;ik mOj;jr; rf;jpapid tpgupg;ghu;.

11. ~fhg;Gepiy tpir|> ~tpua tpir| vd;gd gw;wp

tpsf;Fthu;.

12. Ntiy - rf;jpr; rkd;ghl;il vOJthu;.

13. nghwpKiwr;rf;jp fhg;G tpjp gw;wp tpsf;fp> gpurpdq;fs;

jPu;g;gjw;F gpuNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. ~~tpir xd;wpd; jhf;fj;jpd; fPo;> tpirapd; gpuNahfg;Gs;sp

mirAk; vdpd;> tpir Ntiy nra;fpd;wJ vdg;gLk;|| vd;w

fUj;ij tpsf;Ff.

2. khwh tpirapdJk;> tpirapd; jpirapy; tpirfspd; gpuNahfg;Gs;sp

mire;j J}uj;jpdJk; ngUf;fkhf Ntiy tiuaWf;fg;gLk;.

nra;ag;gl;l Ntiy = Fd Nm

Bd m

F N
A 

< >
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3. tpirapd; myF epa+l;ld; (N) MfTk;> J}uk; kPw;wu; (m) MfTk;

,Uf;f> Ntiyapd; myF epa+l;ld; kPw;wu; (Nm) MFk;. ,J a+y;

(J) vdg;gLk;. gupkhzk; 2 2ML T  .

4. xU nghUspd; rf;jp Ntiy nra;tjw;fhd mjd; ty;yik MFk;.

Ntiyapd; myF a+y; MFk;.

1 kJ = 1000 J

5.  Ntiy> rf;jp ,uz;Lk; vz;zpf; fdpaq;fs; MFk;.

 Ntiy> rf;jp ,uz;Lk; jk;Ks; khw;wg;glf;$bait. rf;jpapd;

myF> gupkhzk; Ntiyia xj;jJ MFk;.

6.  nghwpKiwr; rf;jpia kl;Lk; ehk; ,q;F ifahs;fpNwhk;

vd;gijf;  $Wf.

 nghwpKiwr; rf;jp gpujhdkhf ,U tifg;gLk;.

(i)   ,af;f rf;jp

(ii)  mOj;j rf;jp

7.  xU nghUs; jdJ ,af;fk; fhuzkhf Ntiy nra;tjw;fhd

ty;yikiag; ngWfpwJ. ,g;nghUs; Xa;Tf;F tUKd; nra;ag;

gLk; Ntiyapd; msitf; nfhz;L ,af;f rf;jp msf;fg;gLk;.

 nghUspd; jpzpT m MfTk;>  mjd; Ntfk; v MfTkpUf;f>

,af;f rf;jp = 
21

2
mv  vdg; ngWf.

 nra;ag;gl;l Ntiy =  ,af;f rf;jp khw;wk; vd;gij tpsf;Ff.

 - T ,af; f rf; jp khw; wk;

   I mv mu 
  

2 21

2
T mv mu  

               
1

( )  ( )
2

m v u v u   
   

        
1

( )
2

T I v u  
 

u vI
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8. mOj;j rf;jp vd;gJ mjd; epiy fhuzkhf mJ nfhz;Ls;s

rf;jpahFk;.  nghUs;  xd;W  cz;ik epiyapypUe;J epak

epiyf;F  ,aq;Fifapy;  nra;ag;gLk;   Ntiyapd;  %yk;

msf;fg;gLk;.

9. m jpzpTila nghUs;  xd;W epiyf;Fj;J cauk; h   ,D}L

cau;j;jg;gLk;NghJ  nra;ag;gLk;  Ntiy mgh, <u;itapyhd

mOj;j rf;jp vd tiuaWf;fg;gLk;.

10.  <u;f;fg;gl;l kPs;jd;ik ,io>  <u;f;fg;gl;l  tpw;RUs;  my;yJ

xLf;fg;gl;l tpw;RUs; vd;gtw;wpy; cs;s gz;G kPs;jd;ik

mOj;j rf;jp MFk;.

 a  ,aw;if ePsKk;   kPs;jd;ik kl;Lk; cila kPs;jd;ik

,io xd;W x  ePsk; ePl;rpaile;jpUf;Fk;NghJ mjpy; Nrkpf;fg;

gl;Ls;s kPs;jd;ik mOj;j rf;jpapd;  msT  ,e;ePl;rpia

Vw;gLj;jr;  nra;ag;gLk;  Ntiyapd;  mstf;Fr; rkk; vd

tiuaWf;fg;gLk;.

kPs;jd;ik mOj;j rf;jp =  
21

2

x

a
  vdg; ngWf.

11. tpir xd;W Ntiy nra;Ak;NghJ nra;ag;gLk; Ntiy mjd;

ghijapy; jq;fpapUf;fhJ. ,g;gz;igf; nfhz;Ls;s tpirfs;

fhg;G tpirfs; vdg;gLk;.

cjhuzk; :

(i) <u;g;G tpir

(ii) <u;f;fg;gl;l ,ioapy; cs;s ,Oit

(iii) <u;f;fg;gl;l my;yJ mKf;fg;gl;l rpw;RUspy; cs;s

tpir

12. Ntiy> rf;jpf;fhd rkd;ghLfis vOJf.

13.  fhg;G tpirj; njhFjp xd;wpd; jhf;fj;jpd; fPo; ,aq;Fk; xU

njhFjp Jzpf;iffspd; nghwpKiwrf;jp xUikahFk;.

 ,af;f  rf;jpapdJk;  mOj;j  rf;jpapdJk; $l;Lj;njhif

xUikahFk;.

K E + P E =   xUik

 nghwpKiw rf;jpf; fhg;G jj;Jtj;jpd; gpuNahfk;

(GtpaPu;g;G> nghwpKiw rf;jp cs;slq;fyhf)

cjhuzk;:- (i) Jzpf;if xd;wpd; fpil ,af;fk;

(ii)  Jzpf;if xd;wpd; epiyf;Fj;J ,af;fk;
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Nju;r;rp kl;lk; 3.10 : tYf;fSldhd gpurpdq;fisj; jPu;g;ghu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. tYtpid tiuaWg;ghu;.

2. ,jd; myFfs;> gupkhzq;fs; gw;wpf; Fwpg;gpLthu;.

3. cQw;W tpir gw;wp tpsf;Fthu;.

4. tYtpw;fhd #j;jpuj;ijg; ngWthu;.

5. ce;jk; khwpypahf cs;s re;ju;g;gq;fspy; cQw;W

tpirapid cgNahfpj;Jg; gpurpdq;fis jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

tY :

1. Ntiy nra;Ak; tPjk; tY vdg;gLk;.

2. tYtpd; myF a+y; / nrf;fd; 1( )JS   MFk;. ,J thw;W (w)

vdg;gLk;. gupkhzk; 2 3ML T  .

3. thfdj;jpd; ,ae;jpuk; xd;wpdhy; cw;gj;jp nra;ag;gLk; tpir

cQw;Wk; tpir vdg;gLk;.

4. cQw;Wk; tpir> Ntfk;> tY vd;gtw;Wf;fpilNaahd njhlu;G.

F epa+w;wd; tpir> tpirapd; jpirapy; v kPw;wu; / nrf;fd; cld;

,aq;fpdhy;> tY P = Fv  MFk;. ( P ,d; myF thw;W MFk;.)

tY = Ntiy nra;Ak; tPjk;

        = 
dw

dt

   = 
dF s

dt



   = 
ds

F
dt


        P F v 

5. Ntiy> rf;jp> tYtpy; gpurpdq;fs; jPu;f;f khztUf;F topfhl;Lf.
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Nju;r;rp kl;lk; 3.11 : fzj;jhf;nfhd;wpd; tpisit tptuzk; nra;thu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. fzj;jhf;F jhf;fj;ij tpgupg;ghu;.

2. fzj;jhf;fpd; myF> gupkhzk; njhlu;ghff; $Wthu;.

3. gpurpdq;fisj;  jPu ;g ;gjw;F ( )I mv
 
   Ig;

gad;gLj;Jthu;.

4. fzj;jhf;F fhuzkhf Vw;gl;l rf;jp khw;wj;ijf;

fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

fzj;jhf;F tpir :

1. xUik tpir F  ,d; fzj;jhf;F I  tpir F  ,dJk; Neuk; t

,dJk; ngUf;fk; vd tiuaWf;fg;gLk;.

I F t 
 
,jpypUe;J ( )I m v u 

  
 vdg; ngWf.

, q ;F  m Jzpf;ifapd; jpzpT MFk;.

( )I F t mv   
  

 MFk;.

2.  fzj;jhf;fpd; myF Ns

gupzhkk; 1MLT 

 fzj;jhf;F xU fhtp vd;gjhy;> ( )I mv 
 

 vd;w #j;jpuj;ijg;

gpuNahfpf;Fk;NghJ tpir> Ntfk; vd;gtw;wpd; jpirfisf;

fUj;jpy; nfhs;s Ntz;Lk;.

3. ( )I mv 
 

 I gad;gLj;j khztu;fis topg;gLj;Jf.

4.  fzj;jhf;fpdhy; Vw;gLk; ,af;f rf;jp khw;wk; 
2 21 1

2 2
mv mu

vdf; $Wf.

2 21 1
( ) ( )

2 2
E m v u I v u    

 fzj;jhf;F rk;ge;jg;gl;l gpurpdq;fisj; jPu;f;f.
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NNju;r;rp kl;lk; 3.12 : Neub kPs;jd;ik nkhj;jSf;F epAw;wdpd; kPsikT

tpjpia cgNahfpg;ghu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : 1. Neub nkhj;jiy tpsf;Fthu;.

2. epa+l;ldpd; kPsikT tpjpapidf; Fwpg;gpLthu;.

3. kPsikTf; Fzfj;jpid tiuaWg;ghu;.

4. epiyahd jsnkhd;wpy; Nfhsnkhd;wpd; Neub

nkhj;jiy tpsf;Fthu;.

5. ,af;fr;rf;jp khw;wj;ijf; fzpg;ghu;.

6. Neub nkhj;jYldhd gpurpdq;fis jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. Neub nkhj;jy; :

nkhj;jYf;Fr; rw;WKd; Nfhsq;fspd; Ntfq;fspd; jpirfs;>

nkhj;jypd;NghJ ikaq;fis ,izf;Fk; Nfhl;bd; topNa

,Ug;gpd;> ,J Neub nkhj;jy; vdg;gLk;

2.  ,U nghUl;fspdJk; Neub nkhj;jypd;NghJ> mt;tpuz;bdJk;

(ikakpiz Nfhl;bd; topNaahd) NkhJifapd; gpd;duhd

xd;iwnahd;W tpl;Lg; gpupAk; njhlu;G Ntfj;jpw;Fk;> NkhJifapd;

Kd;duhd xd;iwnahd;W mZFk; njhlu;G Ntfj;jpw;Fk; cs;s

tpfpjk; xU khwpypahFk;.

 ,k;khwhtpfpjk;> kPsikTf; Fzfk; vd tiuaWf;fg;gLk;.

kPsikTf; Fzfk; e  My; Fwpf;fg;gLk;.

3.

( )B A A Bv v e u u   > ,q;F  A Bu u  MFk;.

khwpyp e > nghUl;fs; Mf;fg;gl;l jputpaj;jpy; kl;Lk; jq;fp

apUf;Fk;.

0 1e 

1e    vdpd; nghUl;fs; g+uz kPs;jd;ikAilait vdg;gLk;.

0e   vdpd; nghUl;fs; kPs;jd;ikaw;wit vdg;gLk;.

I BI><

Au
Bu

Av

A

Bv

m M
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4.

      NkhJifapd; Kd;    NkhJifapd; gpd;

NkhJifapd; gpd;duhd Ntfk; = e (NkhJifapd; Kd;duhd

Ntfk;) MfTk; jpir vjpuhfTk; ,Uf;Fk;.

5. 1m  , 2m  jpzpTk; rk MiuAk; nfhz;l ,U xg;gkhd Nfhsq;fs;

Neubahf NkhJk;NghJ Vw;gLk; rf;jp el;lk;>

2 21 2

1 2

1
(1 )

2 ( )

m m
E e v

m m
  

  MFk;.

,q;F v nkhj;jYf;Fr; rw;WKd; mtw;wpd; njhlu;G NtfKk;>

e  kPsikTf; FzfKk; MFk;.

1e  vdpd; 0E   MFk;.

6. Neub nkhj;jy; gpurpdq;fisj; jPu;g;gjw;F  I m v  iaAk;>

epa+l;ldpd; gupNrhjid tpjpiaAk; gad;gLj;Jtjw;F

khztu;fis topg;gLj;Jf.

( ),   B A A B A Bv v e u u u u   

 I m v   ia

A   apw;F gpuNahfpf;f. -  ..............(1)A AI mv Mu 

A   apw;F gpuNahfpf;f.  ...............(2)B BI mv Mu 

         (1)+(2)    0 ( )A B A Bmv Mv Mu mu    

njhFjpf;F  I m v   ia gpuNahfpf;f.

 0 ( )A B A Bmv Mv Mu mu   

u eu
 

  

I BI><

Au
Bu

Av

A

Bv

m M
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Nju;r;rp kl;lk; 3.13 : Vfgupkhz ce;jf; fhg;G tpjpiag; gad;gLj;jp

gpurpdq;fisj; jPu;g;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. Vfgupkhz ce;jf;fhg;G tpjpiag; gpuNahfpg;ghu;.

2. Vfgupkhz ce;jf;fhg;Gj; jj;Jtj;ijg; gad;gLj;jp

gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. ce;jf;fhg;Gj; jj;Jtk; :

Gwtpirfspd; fhtpf; $l;ly; g+r;rpakhfNth my;yJ njhFjpapd;

kPJ ve;jnthU GwtpirAk; jhf;fhjtplj;Njh njhFjpapd; ce;jk;

fhf;fg;gLk;.

2. ce;jf;fhg;G jj;jtj;ijg; gad;gLj;jp gpurpdq;fisj; jPu;f;f

khztu;fis topg;gLj;Jf.

Nju;r;rp kl;lk; 3.14 : tl;l ,af;fj;jpd; Ntfk;> Mu;KLfy; vd;gd gw;wp

Muha;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. jsnkhd;wpYs;s  Jzpf;ifapd;  Nfhz Ntfk;>

Nfhz Mu;KLfy;  vd;gtw;iw tiuaWg;ghu;.

2. tl;lnkhd;wpy;  ,aq;Fk;  Jzpf;ifapd; Ntfk;>

Mu;KLfy; vd;gtw;iwf; fhz;ghu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1. tl;l ,af;fk; :

O  vd;gJ xU epiyahd Gs;sp. OA vd;gJ xU epiyahd

Neu;NfhL MFk;. Jzpf;if P, OA If; nfhz;l jsj;jpNy

,aq;Ffpd;wJ vd;f.

O  itf; Fwpj;J P  apd; Nfhz Ntfk;> Nfhzk; POA mjpfupf;Fk;

tPjk; vd tiuaWf;fg;gLk;. ,J 
d

dt


    vdf; Fwpf;fg;gLk;

NfhzNtfj;jpd; myF rad/s  MFk;.

Nfhz Mu;KLfy; 
2

2

d
d

ddt

dt dt




 
 
  

NkYk; 
d

dt





 vdTk; Fwpf;fg;gLk;. Nfhz Mu;KLfypd;

myF rad/ 2s  MFk;.

( , )P x y  vd;f. P MdJ tl;lj;jpd; topNa mirfpd;wJ.

OP = a (khwpyp) MfTk; OP ,y; jhdf;fhtp r  ck; Mapd;>

r a l  ,q;F cos sinl i j  

 

 
i



j

O

y

x

( , )P x y
l

 

O A

P
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2. Ntfk;
dr da l dl

v a
dt dt dt
  

( sin cos )v a i j     

  ,   sin cosa m m i j      ,q;F 

Mu;KLfy;
dv dm

f a a m
dt dt

 
 

   
 
 

( cos sin )
dm

i j
dt

     

 l 

           2a l a m    

Ntfk; Mu;KLfy;

njhlyp topNa v a

  1.  ikaj;ij Nehf;fpa $W 2a

2.  njhlyp topNaahd $W a

Nju;r;rp kl;lk; 3.15 : fpil tl;l ,af;fk; gw;wp Muha;thu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. fpiltl;lj;jpy;  ,aq;Fk;  Jzpf;ifnahd;wpd;

tpirapd; jpir> gUkd; vd;gtw;iwf; fhz;ghu;.

2. fpil tl;l ,af;fk; rk;ge;jkhd gpurpdq;fisj;

jPu;g;ghu;.

3. $k;G Cry; njhlu;ghd gpurpdq;fisj; jPu;g;ghu;.

 

2a
<

O

P

a v

 
O

P
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1. Jzpf;if rPuhd ,aq;Ftjhy;> Mu;KLfy; ikaj;ij Nehf;fp

,Uf;Fk;. tpirAk; ikaj;ij Nehf;fpj; njhopw;gLk;. ,t;tpir

ikaehl;l tpir vdg;gLk;.

2. fpiltl;l ,af;fk; njhlu;ghd gpurpdq;fisj; jPu ;f;f

khztu;fis topg;gLj;Jf.

3. $k;g+ry; cl;gl> fpiltl;l ,af;fk; rk;ge;jkhd gpurpdq;fisj;

jPu;f;f khztiu topg;gLj;Jf.

Nju;r;rp kl;lk; 3.16 : e piyf ;Fj ;J tl ;l ,af ;fj ;Jld ; njhlu ;ghd

Nfhl;ghLfis cgNahfpj;J Muha;thu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : 1. epiyf;Fj;J tl;l ,af;fj;ij tpgupg;ghu;.

2. xg;gkhd   Nfhsnkhd;wpy;   ntspNkw;gug;gpy;

Jzpf;ifnahd;wpd; ,af;fj;ij tpgupg;ghu;.

3. xg ;gkhd Nfhsk; xd;w py ; cl;Nkw ;gug ;g py ;

Jzpf;ifnahd;wpy; ,af;fj;ij tpgupg;ghu;.

4. epiyj;j Gs;spnahd;Wld; ,izf;fg;gl;l ,Nyrhd

kPs;jd;ikapy;yhj ,ioahy; njhq;ftplg;gl;l

Jzpf;ifapd; ,af;fj;Jf;fhd epge;jidfisf;

fhz;ghu;.

5. epiyf;Fj;Jj; jsnkhd;wpy; cs;s tl;l tisak;

xd;wpy; Nfhu;f;fg;gl;l tisak; xd;wpd; ,af;fj;ij

tpgupg;ghu;.

6. epiyFj;J 'upa+g;" xd;wpDs; Jzpf;ifnahd;wpy;

,af;fj;ij tpgupg;ghu;.

7. tl;l  ,af;fq;fs;  cs;slf;fpa  gpurpdq;fisj;

jPu;g;ghu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1. a MiuAila epiyf;Fj;J tl;lk; xd;wpy; khWk; fjp v

cld; Jzpf;if xd;W ,aq;Fk;NghJ> Jzpf;ifapd;

Mu;KLfypd; ikaj;ij Nehf;fpa $W 
2v

a
 MfTk; njhlyp

topNaahd Mu;KLfy; 
dv

dt
 MfTk; ,Uf;Fk;.

2
2v

a
a

 

dv
a

dt
 

2.

 Nfhsj;jpd; ikak; O  vdTk;> mjd; Miu a vdTk; nfhs;f.

xg;gkhd Nfhsj;jpd; mjpAau; Gs;spapypUe;J Jzpf;if xd;W

fpilj; jpirapy; Ntfk; u cld; vwpag;gLfpwJ. ,af;fj;ijg;

gw;wpf; fye;Jiuahb>

 2u ag vdpd;> Jzpf;if vepaw; Gs;spapNyNa (mjpcau;

Gs;spapy;) Nfhsj;ij tpl;L ePq;Fk; vdTk;


2u ag vdpd;> Jzpf;ifapD}lhd Miu NkNdhf;fpa

epiyf;Fj;Jld;  Nfhzj;ij Mf;Fk;NghJ Jzpf;if

Nfhsj;ij tpl;L ePq;Fk; vdTk;>

,q;F 
1

2 2
cos

3

u ag

ag
   
  

 
 vdTk; fhl;Lf.

<

2v

a dv

dt
)



 u

O

O
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3.

 Nfhsj;jpd; ikak; O  vdTk;> mjd; Miu a vdTk; nfhs;f.

xg;gkhd Nfhsj;jpd; mjpAau; Gs;spapypUe;J Jzpf;if xd;W

fpilj; jpirapy; Ntfk; u cld; vwpag;gLfpwJ. ,af;fj;ijg;

gw;wpf; fye;Jiuahb>

 2u ag vdpd;> Jzpf;if vepaw; Gs;spapNyNa (mjpcau;

Gs;spapy;) Nfhsj;ij tpl;L ePq;Fk; vdTk;


2u ag vdpd;> Jzpf;ifapD}lhd Miu NkNdhf;fpa

epiyf;Fj;Jld;  Nfhzj;ij Mf;Fk;NghJ Jzpf;if

Nfhsj;ij tpl;L ePq;Fk; vdTk;>

,q;F 
1

2 2
cos

3

u ag

ag
   
  

 
 vdTk; fhl;Lf.

4.

,ioapd; ePsk; a

mjpjho; Gs;spapy;> fpilj; jpirapy; Jzpf;if m  ,d; Ntfk;

u  vd;f. ,io   Nfhzj;jpD}L jpUk;gpaJk; Jzpf;ifapd;

Ntfk; v ck;> ,ioapd; ,Oit T vdTk; nfhs;f.

rf;jpf;fhg;G tpjpiaAk;> Miuapd; jpirapy; F m a


  IAk;

ghtpj;J>  2 2 2 (1 cos )v u ag   

2 2 3 cos
m

T u ag ag
a

       vdg; ngWf.

 u

O

O

<
T P

v

mg

 

u 
A

O

B

) 
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gpd;tUtdtw;iwf; fye;JiuahLf.

 2 2u ag  vdpd;> ,io vg;NghJk; ,Wf;fkhf ,Uf;Fk;.

Jzpf;if O  tpd; kl;lj;jpw;Ff; fPNo miyAk;.

 2ag < u2 < 5ag vd;f.

,q;F Ntfk; v g+r;rpakhFKd; T g+r;rpakhFk;.

2ag < u2 < 5ag  ,y; ,io njha;Ak;.

,io njha;tile;jJk;> Jzpf;ifapd; kPJ jhf;Fk; tpir

mjd; epiw kl;Lk; vd;gjhy;> ,af;fk; vwpaj;jpd; ,af;f

khfj; njhlUk;.

2u  5ag

Jzpf;if g+uz tl;lj;jpy; ,aq;Fk;.

Fwpg;G:- xg ;gkhd Nfhsnkhd ;w pd ; cl;Gwj ;j py ;

epiyf;Fj;J tl;lj;jpd; topNa  ,aq;Fk; Jzpf;if  xd;wpd;

,af;fKk; NkNy  jug;gl;l  ,af;fj;ij xj;jJ MFk;.

5.

xg;gkhd epiyf;Fj;J tl;lf;fk;gp xd;wpy; Nfhu;f;fg;gl;l

Jzpf;ifapd; ,af;fk;.

 tl;lg;ghijf;F kl;Lg;gLj;jg;gl;l Jzpf;ifapd; ,af;fk;.

Jzpf;ifapd; kPJ njhopw;gLk; ntsptpir.

kWjhf;fk; kl;LNk vd;gJ gw;wpf; $Wf.

kWjhf;fk; ,af;fj;jpirf;F nrq;Fj;jhf ,Ug;gjhy; mJ Ntiy

nra;atpy;iy.

 rf;jpf;fhg;G tpjpiag; gpuNahfpf;f KbAk;.

 F m a
 
  I Miuapd; jpirapy; gpuNahfpg;gjd; %yk; R If;

fhz KbAk; vd;gJ gw;wp tpsf;Ff.

 u

R




mg
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 Jzpf;if fk;gpia tpl;L ePq;f KbahJ vd;gjhy; mJ g+uz

tl;lj;jpy; ,aq;Ftjw;Fj; Njitahd epge;jid mjpcau;

Gs;spapy; Jzpf;ifapd; Ntfk; g+r;rpaj;ij tplg; ngupjhf ,Uf;f

Ntz;Lk; vd;gJ MFk;.

m j pj ho ; Gs ;s pa py ; J z pf ;i f a pd ; Nt f k ; u vd;f.

 2 4u ag  vdpd;> Jzpf;if g+uz tl;lj;jpy; ,aq;Fk;.

 2 4u ag  vdpd;> Jzpf;if mjpcau; Gs;spia milAKd;

fzepiy  Xa;itaile;J   gpd;njhlUk;  ,af;fj;jpy;

miyAk;.

6.

epiyj;j xg;gkhd epiyf;Fj;jhfTs;s tl;lf;Foha; xd;wpDs;

,aq;Fk; Jzpf;if xd;wpd; ,af;fk; gw;wp tpgupg;ghu;.

7. tl;l ,af;fk; njhlu;ghd gpurpdq;fisj;  jPu;f;f  khztu;fis

topg;gLj;Jf.

 u

R



mg

 u

R



mg
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,uz;lhk; jtiz



36



37

,ize;j fzpjk; - I

Nju;r;rp 26 : tl;lnkhd;wpd; njf;fhl;bd; rkd;ghl;ilf; tiuahWg;ghu;.

Nju;r;rp kl;lk; 26.1 : tl;lnkhd;wpd; njf;fhl;bd; rkd;ghl;ilf; fhz;ghu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. epiyahd Gs;sp  xd;wpypUe;J  khwhj; J}uj;jpy;

mirAk; Gs;spapd;  xOf;F tl;lk; vd tiuaWg;ghu;.

2. cw ; gj ; j pia ikakhfTila tl ;lj ; j pd ;

rkd;ghl;ilg; ngWthu;.

3. jug;gl;l Gs;spia ikakhfTk; Fwpj;j  MiuAila

tl;lk; xd;wpd; rkd;ghl;il vOJthu;.

4. tl;lk; xd;wpd; nghJr; rkd;ghl;il tpsf;Fthu;.

5. tpl;lk; xd;wpd;  Kidg;Gs;spfs;  jug;gLkplj;J

tl;lj;jpd; rkd;ghl;ilf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

tl;lk; :

1. jsk; xd;wpy; epiyahd Gs;sp xd;wpypUe;J khwhj; J}uj;jpy;

mirAk; Gs;spapd; xOf;F tl;lk; vd tiuaWf;fg;gLk;.

epiyahd Gs;sp> tl;lj;jpd; ikak;> khwhj; J}uk; tl;lj;jpd;

Miu MFk;.

2. ikak; cw;gj;jp MfTk;> Miu r MfTk; nfhz;l tl;lj;jpd;

rkd;ghL 2 2 2x y r   MFk;.

3. ikak; ( , )a b  MfTk;> Miu r MfTk; nfhz;l tl;lj;jpd;

rkd;ghL 2 2 2( ) ( )x a y b r     MFk;.

4. tl;lk; xd;wpd; nghJr; rkd;ghL 2 2 2 2 0.x y gx fy c    

ikak; ( , )g f  > Miu 2 2g f c   vd;gtw;iwf; fhl;Lf.

5. (x
1 
, y

1
)> (x

2 
, y

2
)  vd;gtw;iw tpl;lk; xd;wpd; Kidg;Gs;spfshff;

nfhz;l tl;lj;jpd; rkd;ghL 1 2 1 2( )( ) ( )( ) 0x x x x y y y y     

vdf; fhl;Lf.
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Nju;r;rp 27 : tl;lnkhd;wpd; Nfj;jpufzpj ,ay;Gfis ntspf;

nfhzu;thu;.

Nju;r;rp kl;lk; 27.1 : tl;lnkhd;W Fwpj;J Neu;Nfhnlhd;wpd; mikit

tpgupg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. tl;lk; xd;iwf; Fwpj;J Neu;NfhL xd;wpd; epiy

gw;wpf; fye;JiuahLthu;.

2. tl;lj;jpd;  kPJs;s  Gs;spapy;  njhlypapd; rkd;

ghl;ilg; ngWthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. 2 2 2 2 0S x y gx fy c      ,  0U lx my n     vd;gd

KiwNa tl;lk;> Neu;NfhL vd;gtw;wpd; rkd;ghLfs; vd;f.

 0S  , 0U    vd;gtw;iwj; jPu;j;Jg; ngwg;gLk; x my;yJ

y  apyhd ,Ugbr; rkd;ghl;bd; gpupj;Jf; fhl;biaf; fUjp.

 tl;lj;jpd; MiuiaAk;> ikaj;jpypUe;J Neu;Nfhl;Lf;fhd

J}uj;ijAk; fUjp>

 Neu;NfhL tl;lj;ij ntl;Lk;

 Neu;NfhL tl;lj;ijj; njhLk;.

 Neu;NfhL  tl;lj;Jf;F  ntspNa  mikAk; Mfpa

tiffisf; fye;JiuahLf.

2. 2 2 2 2 0S x y gx fy c       vDk; tl;lj;jpw;F>

mt;tl;lj;jpy; cs;s  0 0( , )P x y  vDk; Gs;spapy; njhlypapd;

rkd;ghL 0 0 0 0( ) ( ) 0xx yy g x x f y y c         vd epWTf.
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Nju;r;rp kl;lk; 27.2 : ntspg;Gs;sp xd;wpypUe;J tl;lj;jpw;F tiuAk; njhlypfs;>

njhL ehz; gw;wp tpgupg;ghu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. tl ;lj ;j pw ;F ntspNaAs;s Gs;spapy pUe ;J

tiuag;gLk; njhlypfspd; rkd;ghl;ilg; ngWthu;.

2. NkNy ngwg;gLk;  njhlypfspd; ePsq;fisg; ngWthu;.

3. njhLehzpd; rkd;ghl;ilg; ngWthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. tl;lj;jpw;F ntspNa cs;s Gs;spapypUe;J tl;lj;jpw;F tiuag;

gLk; njhlypfspd; rkd;ghLfisg; ngWtjw;F khztu;fSf;F

topfhl;Lf.

2. 2 2 2 2 0S x y gx fy c       vd;gJ tl;lKk;> P 0 0( , )x y  vd;gJ

tl;lj;jpw;F ntspNa cs;s Gs;spAk; MFf. P apypUe;J

tl;lj;Jf;F tiuAk; njhlypapd; ePsk; 2 2
0 0 0 02 2x y gx fy c   

vdf; fhl;Lf.

3. 2 2 2 2 0S x y gx fy c       ck; P 0 0( , )x y  tl ;lj ;Jf ;F

ntspNa cs;s xU Gs;spAk; MFf. P apypUe;J tl;lj;Jf;F

tiuAk; njhlypfspd ; njhLif ehzpd ; rkd;ghL

0 0 0 0( ) ( ) 0xx yy g x x f y y c         vdf; fhl;Lf.

Nju;r;rp kl;lk; 27.3 : tl;lKk; Neu;NfhLk; ntl;Lk; Gs;spfSf;F Clhfr;

nry;Yk; tl;lq;fspd; nghJ rkd;ghLfisg; ngWthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. 0S u   vDk; rkd;ghl;il tpsf;Fthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. 0S   vDk; tl;lKk; 0U   vDk; Neu;NfhLk; ntl;Lk;

Gs;spapD}lhfr; nry;Yk; tl;lj;jpd; rkd;ghL 0S u   My;

Fwpf;fg;gLk; vd tpsf;Ff. ,q;F   xU gukhdk; MFk;.
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Nju;r;rp kl;lk; 27.4 : ,U tl;lq;fis tpgupg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. ,U tl;lq;fs; xd;iwnahd;W ,ilntl;Ltjw;F

cupa epge;jidfis tpgupg;ghu;.

2. ,U tl;lq;fs; xd;iwnahd;W cl;Gwkhf my;yJ

ntspg;gGwkhfj; njhLtjw;fhd epge;jidfis

tpgupg;ghu;.

3. xU tl;lk; kw;iwajpDs; miktjw;F Njitahd

epge;jidfis tpgupg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

,U tl;lq;fspd; ikaq;fs; c
1
 , c

2 
 ck; KiwNa mtw;wpd; Miufs;

r
1 
, r

2 
 ck; vd;f.

1.  1 2 1 2 1 2 r r C C r r     Mapd; kl;Lk; ,U tl;lq;fSk; ntl;Lk;.

 s
1
= 0,  s

2 
= 0  Mfpa ntl;Lk; Gs;spfSf;$lhfr; nry;Yk; nghJ

ehzpd; rkd;ghL s
1
- s

2
=0 vd tpgupf;Ff.

 s
1
- s

2
=0  vDk; nghJ ehz;> s

1
= 0  ,d; ikaj;jpw;F Clhfr;

nry;Yk; vdpy;> s
1
= 0  ,d; gupjpia s

2 
= 0   MdJ ,U$wpLk;

vd tpgupf;Ff.

 s
1
= 0,  s

2 
= 0  ,U tl;lq;fSk; ,ilntl;Lk; Gs;spfspw;$lhf

nry;Yk; tl;lq;fspd; nghJr; rkd;ghL 1 2 0s s    ,dhy;

jug;gLk; vd tpgupf;Ff. ,q;F 1   .

2.  1 2 1 2= CC r r  Mapd; kl;Lk; tl;lq;fs; ntspg;Gwkhfj; njhLk;.

 1 2 1 2C C r r   Mapd; kl;Lk; tl;lq;fs; cl;Gwkhfj; njhLk;.

 s
1
= 0,  s

2 
= 0  Mfpa ,U tl;lq;fSk; njhLk; njhLifg;Gs;spapy;

nghJj; njhlypapd; rkd;ghL s
1
- s

2
=0 ,dhy; jug;gLk; vd

tpsf;Ff.

3.  1 2 1 2C C r r   Mapd; kl;Lk; tl;lk; xd;W kw;iwaJf;Fs;

,Uf;Fk;.

 1 2 1 2C C r r   Mapd; kl;Lk; xt;nthd;Wk; kw;iwajw;F ntspNa

,Uf;Fk;.
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Nju;r;rp kl;lk; 27.5 : ,U tl;lq;fs; epkpu; Nfhzkhf ,ilntl;Ltjw;fhd

epge;jidiaf; fhz;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. ,U tl;lq;fs; epkpu; Nfhzj;jpy; ntl;Ltjw;fhd

epge;jidiag; ngWthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  2 2 2 2 0S x y gx fy c     

/ 2 2 / / /2 2 0S x y g x f y c       Mfpa  ,U tl;lq;fSk; epkpu;

Nfhzj;jpy; ntl;Lk; vdpd;> / / /2 2gg ff c c    vdf; fhl;Lf.

 ,U tl;lq;fs; xd;iwnahd;W nrq;Nfhzj;jpy; ,ilntl;Ljy;

rk;ge;jkhd gpurpdq;fisj; jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp 24 : njupjYf;Fk; xOq;FgLj;jYf;Fkhd xU fzpj

khjpupahf tupirkhw;wk;> Nru;khdk; vd;gtw;iw

cgNahfpg;ghu;.

Nju;r;rp kl;lk; 24.1 : fhuzpaj;ij tiutpyf;fzg;gLj;Jthu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. fhuzpaj;ij tiuaWg;ghu;.

2. fhuzpaj;jpw ;fhd gpd ;dLk; njhlu ;Gfisf;

Fwpg;gpLthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. n  xU kiwaw;w epiwnaz;zhf ,Uf;f fhuzpak; n

gpd;tUkhW tiuaWf;fg;gLk;.

nghJthd tbtk; 0! 1

! 1 2 3 ... n n     , for n 

2. klq;F tbtk; (0) 1F 

( ) ( 1)F n nF n  , for n 

Nju;r;rp kl;lk; 24.2 : vz;ZjYf;fhd mbg;gilf; Nfhl;ghLfis tpgupg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. vz;Ztjw;fhd mbg;gilf; Nfhl;ghl;il

tpsf;Fthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. vz;Ztjw;fhd mbg;gilf; Nfhl;ghL KjyhtJ nra;if  m

tpj;jpahrkhd Kiwfspy; nra;ag;glyhk; vdTk;> ,uz;lhtJ

nra;if n   tpj;jpahrkhd Kiwfspy; nra;ag;glyhk; vdTk;

nfhs;f. ,g;NghJ ,U nra;iffisAk; mLj;jLj;J nra;af;

$ba tpj;jpahrkhd Kiwfspd; vz;zpf;if m  n  MFk;.
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Nju;r;rp kl;lk; 24.3 : fzpjg; gpurpdq;fisj; jPu;f;Fk; xU El;gkhf tupir

khw;wj;ij cgNahfpg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. n
rP  I tiuaWj;J mjw;fhd #j;jpuj;ijg; ngWthu;.

2. xd;Wf;nfhd;W tpj;jpahrkhd n nghUl;fspypUe;J

jlitf;F r nghUl ;fisf; nfhz;lJjhd

tupirkhw;wq;fs; n
rP .

3. xd;Wf;nfhd;W tpj ;jpahrkhd n nghUl;fs;

vy;yhtw;iwAk; xUkpj;J vLj;Jg; ngwg;gLk; tupir

khw;wq;fspd; vz;zpf;if.

4. vy;yhk; tpj;jpahrky;yhj n nghUl;fspd; tupir

khw;wq;fisf; fhz;ghu;.

5. n vy;yhk; tpj ;jpahrkpy;yhj> tpj ;jpahrkhd

nghUl;fspypUe;J r nghUl;fis vLg;gjw;Fupa

tupirkhw;wq;fspy; vz;zpf;ifapidf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. xd;Wf;nfhd;W tpj;jpahrkhd n  nghUl;fspypUe;J jlitf;F

(0 )r r n   nghUl;fis vLj;Jg; ngWk; xOq;Ffs; (tupirfs;)

tupirkhw;wk; vdg;gLk; vd tiuaWf;f. tupir khw;wq;fspd;

vz;zpf;if r
n p  vd tiuaWf;fg;gLk;.

2. xd;Wf;nfhd;W tpj;jpahrkhd n  nghUl;fspypUe;J jlitf;F

(0 )r r n   nghUl;fis vLj;Jg; ngWk; tupir khw;wq;fspd;

vz;zpf;if r
n p  MdJ  r

!

!
n n

p
n r


   My; jug;gLk;.

3. xd;Wf;nfhd;W tpj;jpahrkhd n  nghUl;fspypUe;J xNu

jlitapy; vy;yhtw;iwAk; xUkpj;J vLj;Jg; ngwg;gLk;

nghUl;fspd; tupir khw;wk; n
np  vd tiuaWf;f.  !n

np n

vdg; ngWf.
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4. n  nghUl;fspy; p  nghUl;fs; xNukhjpupahfTk;> kPjp vy;yhk;

xd;Wf;nfhd;W tpj;jpahrkhditahfTkpUg;gpd;> n nghUl;

fspdJk; tupir khw;wq;fspd; vz;zpf;if 
!

!

n

p
 vdf; fhl;Lf.

5. vy;yhk;  NtWgl;ldthf   mikahj n   nghUl;fspypUe;J

r  nghUl;fis njupe;J ngwg;gLk; tupir khw;wq;fspy;

vz;zpf;ifapidf; fhz;f.

Nju;r;rp kl;lk; 24.4 : fzpjg; gpurpdq;fisj; jPu ;f ;Fk; xU El;gkhf

Nru;khdj;ij cgNahfpg;ghu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. Nru;khdj;ij tiuaWg;ghu;.

2. xd;Wf;nfhd;W tpj;jpahrkhd n nghUl;fspypUe;J

jlitf;F r  nghUl;fspd; (0 )r n   Nru;khdj;ijf;

fhz;ghu;.

3. n
rC I tiuaWj;J n

rC  ,w;fhd #j;jpuj;ijg;

ngWthu;.

4. xd;Wf;nfhd;W tpj;jpahrky;yhj n nghUl;fspypUe;J

jlitf;F r  nghUl;fspd; (0 )r n   Nru;khdj;ijf;

fhz;ghu;.

5. tupir khw;wk; > Nru ;khdk; vd;g tw;Wf;F

,ilNaahd NtWghl ;il cjhuzq;fis

cgNahfpj;J tpsf;Fthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. xd;Wf;nfhd;W  tpj;jpahrkhd n  nghUl;fspypUe;J  jlitf;F

r (0 )r n   nghUl;fs; tPjk; vLf;Fk; FOf;fis (Nru;khdq;fis)

tiuaWf;f.

2. xd;Wf;nfhd;W  tpj;jpahrkhd n  nghUl;fspypUe;J  jlitf;F

r (0 )r n   nghUl;fs; tPjkhd Nru;khdq;fspd; vz;zpf;if

n
rC  vd mwpKfQ; nra;f.
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3.  
!

! !
n

r

n
C

n r r

  vdf; fhl;Lf.

! Cn n
r rP r  vdf; fhl;Lf.

4. vy;yhk; NtWglhj n nghUl;fspypUe;J jlitf;F r nghUl;fis

vLf;Fk; Nru;khdq;fspd; vz;zpf;ifiaf;fhz khztu;fis

topelj;Jf. ,q;F (0 )r n 

5. nghUj;jkhd cjhuzq;fis cgNahfpj;J tupirkhw;wk;>

Nru;khdk; vd;gtw;Wf;fpilahd NtWghl;bid tpsf;Ff
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Nju;r;rp 19 : Neu; KO vz;fSf;fhd  fzpjj; njhFj;jwpTf;

Nfhl;ghl;il> KbTfis epWTtjw;fhd xU Kiwahf

cgNahfpg;ghu;.

Nju;r;rp kl;lk; 19.1 : fzpjj; njhFj;jwpTf; Nfhl;ghl;ilg; gpuNahfpg;ghu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. Nfzpjj; njhFj;jwpTf; Nfhl;ghl;ilf; $Wthu;.

2. fzpjj; njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jpg;

gy;NtW KbTfis epWTthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. Neu; epiwnaz; n  kPJ rhu;e;Js;s fzpj uPjpahd Ngnwhd;iwg;

gbf;Fg;gb ju;f;f uPjpahf epWTtjw;Fg; gad;gLj;jf;$ba xU

epWty; Kiw xd;whf fzpjj; njhFj;jwp Kiwia mwpKfk;

nra;f. ,f;fzpjj; njhFj;jwp Kiwapd; NghJ gad;gLj;jg;gLk;

gbfisg; gpd;tUkhW mwpKfk; nra;f.

 n = 1 MFk;NghJ cz;ik vdf; fhl;Lf.

 n Xu; epiwntz; MfTs;sNghJ n = p ,w;F NgW cz;ik

vdf; nfhs;sy;.

 n = p +1  ,w;Fg; NgW cz;iknad epWtpf;fhl;ly;.

 gpd;du; Nkw;gb KbTfis ,izj;J fzpjj; njhFj;jwp

Kiw %yk; vy;yh epiw vz; n  ,w;F NgW cz;ik vdf;

$Wjy;.

2. fzpjj; njhFj;jwpf; Nfhl;ghl;bidg; gad;gLj;jp tFgLjd;ik>

njhlu;fspd; $l;ly; Nghd;w tifahd gpurpdq;fis jPu;f;f

khztu;fSf;F topfhl;Lf.
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Nju;r;rp 20 : KbTs;s njhlu;fspd; $l;Lj;njhifiaf; fhz;ghu;.

Nju;r;rp kl;lk; 20.1 : KbTs;s njhlu;fisAk; mjd; ,ay;GfisAk;

tpgupg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. KbTs;s $l;Lj;njhifia tpgupg;ghu;.

2.   FwpaPl;bd; gz;Gfis cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. njhlnuhd;wpd; cWg;Gf;fspd; vz;zpf;if jug;gLifapy;>

mt;TWg;Gf;fspd; $l;Lj;njhif KbTs;s $l;Lj;njhif vd;gij

tpgupg;ghu;.

2.       
1 1 1

( )
n n n

r r r r
r r r

u v u v
  

    


1 1

n n

r r
r r

ku k u
 

    vdf; fhl;Lf.

    nghJthf  
1 1 1

( )
n n n

r r r r
r r r

u v u v
  

  

Nju;r;rp kl;lk; 20.2 : mbg;gilj; njhlu;fis tpgupg;ghu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. $l;ly; ngUf;fy; njhlu; xd;wpd; $l;Lj;njhif iaf;

fhz;ghu;.

2.

n
2 3

1 r=1 1

,  r ,
 

  
n n

r r

r r  vd;gtw;wpd; epWtYk;> $l;Lj;

njhifiaf; fhz;gjw;fhd gpuNahfj;ijAk;

fhz;ghu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  njhlu; xd;wpy;> KjYWg;Gf;Fg; gpd; xt;nthU cWg;Gf;Fk;

mjw;F Ke;jpa cWg;Gf;FKs;s tpj;jpahrk; Xu; xUik vdpd;>

mj;njhlu; $l;ly; njhlu; vdg;gLk;.

Kjyhk; cWg;G a > nghJtpj;jpahrk; d MfTkpUf;f>

nghJ cWg;G ( 1)Tr a r d  

cWg;Gf;fspd; $l;Lj;njhif      [2 ( 1) ]
2

n

n
S a n d  

 [ ]
2

n
a l  vdf; fhl;Lf.

,q;F ,Wjpahf cs;s cWg;G l MFk;.

 njhlu; xd;wpd; KjYWg;Gf;Fg; gpd;> xt;nthU cWg;Gf;Fk;

mjw;F Kd;du; cs;s cWg;Gf;FKs;s tpfpjk; Xu; xUikahf

,Ug;gpd; mj;njhlu; ngUf;fy; njhlu; vdg;gLk;.

Kjyhk; cWg;G a> nghJ tpfpjk; r Mf ,Uf;f>

 nghJ cWg;G 
1p

pT ar 

 n cWg;Gf;fspd; $l;Lj;njhif ,nS

| | 1r  Mf 
(1 )

(1 )

na r
Sn

r






| | 1r  Mf 
( 1)

( 1)

na r
Sn

r






2.
2 3

1 1 1

, ,
n n

r r r

r r r
  
    vd;gtw;iwj; Jzpjy;.

NkNy ngw;w KbGfspdJk; Njw;wq;fspdJk; cgNahfk;.

cjhuzk;: ngWkhdk; fhz;f.
1

(2 3)
n

r

r r




ngWkhdk; fhz;f.
1

[2 ( 1)( 2)]
n

r

r r r
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Nju;r;rp 21 : Kbtpyp njhlu;fis Muha;thu;.

Nju;r;rp kl;lk; 21.1 : gy;NtW Kiwfisg; gad;gLj;jpj; njhlu;fspd; $l;Lj;

njhifiaf; fhz;ghu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. njhlu;fspd; $l;Lj;njhifiaf; fhz;gjw;F gy;NtW

Kiwfisg; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  tpj;jpahr Kiw

 gFjpg; gpd;dq;fs;

 fzpjj; njhFj;jwp Kiw

Nghd;wtw;iwg;  gad;gLj;jp  njhlu;fspd;  $l;Lj;njhifiaf;

fhz;ghu;.

Nju;r;rp kl;lk; 21.2 : gFjpf; $l;Lj; njhifia xUq;fy;> tpupjiy

jPu;khdpg;gjw;fhf cgNahfpg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. njhlupfis tpsf;Fthu;.

2. Kbtw;w njhlu; xd;wpy; gFjpf; $l;Lj;njhifiaf;

fhz;ghu;.

3. gFjpf; $l;Lj;njhifia cgNahfpj;J xUq;Fjy;>

tpupjy; vz;zf;fUit tpsf;Fthu;.

4. xUq;Fk; njhlupd; $l;Lj; njhifiaf; fhz;ghu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1. njhlup xd;wpd; n MtJ cWg;G na  vdpd;> njhlup { }na  vdf;

Fwpf;fg;gLk;. { }na  xUq;FfpwJ vdpy;> lim n
n

a


 ,w;F xU KbTs;s

ngWkhdk; cz;L. mt;thW my;yhJ tpbd; njhlup tpupfpd;wJ

vdg;gLk;.

2. njhlup> njhlu; ,uz;Lf;FkpilNaahd njhlu;G.

{ }na  vd;gJ xU njhlup vd;f.

1

n

n r
r

S a


    ,   1, 2,3...n    vd tiuaWf;f.

,J n MtJ gFjpf; $l;Lj;njhif vdg;gLk;.

3. 
1

n
r

u



  xU njhlu; Mf ,Uf;ifapy;>

1

n

n r
r

s u


   vd;f.

lim n
n

S l


  (KbTs;sJ)> vdpd; 
1

n
r

u



  vDk; njhlu; xUq;FfpwJ

vdTk;> Kbtpyp tiuf;Fkhd $l;Lj;njhif l vdTk; $wg;gLk;.

mjhtJ 
1

n
r

u



 l  MFk;.

nS  KbTs;s vy;iyia miltjpy;iy vdpd;>

1
n

r

u



  tpup njhlu; vdg;gLk;.

 nghJ tpfpjk; r  MfTs;s ngUf;fy; njhlu; xd;iwf; fUJf.

| | 1r   vdpd; njhlu; xUq;FfpwJ vdg;gLk;. Kbtpyp tiuahd

cWg;Gf;fspd; $l;Lj;njhif 
1

a

r
 MFk;.

4. xUq;F njhlu;fspd; $l;Lj;njhifiaf; fhz;gjw;F

khztu;fSf;F topg;gLj;Jf.
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,ize;j fzpjk; - II

Nju;r;rp 4 : vOkhw;Wg; gupNrhjid xd;wpd ; epfo;r ;r pfis

tpsf;Ftjw;Ff; fzpj khjpupfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 4.1 : vOkhw;Wg; gupNrhjid xd;wpd; epfo;r;rpfis tpsf;Fthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. vOkhw;Wg; gupNrhjidia tpsf;Fthu;.

2. khjpupntsp> khjpupg;Gs;sp vd;gdtw;iw tiuaWg;ghu;.

3. epfo;r;rpia tiuaWg;ghu;.

4. vspa epfo;r;rp>  $l;L epfo;r;rp>  #dpa epfo;r;rp>

epug;G epfo;r;rp vd;gdtw;iw tpsf;Fthu;.

5. epfo;r;rpfis tifg;gLj;jp epfo;r;rpfspd; xd;wpg;G>

,ilntl;L vd;gdtw;iwf; fhz;ghu;.

6. Gw ePq;fyhd epfo;r;rpfs; ahTkshtpa epfo;r;rpfs;

vd;gtw;iw tpsf;Fthu;.

7. rkNeu;jfTila epfo;Tfs; tpsf;Fthu;.

8. epfo;r;rpntspia tpsf;Fthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. vOkhw;Wg; gupNrhjidia tpsf;Ff.

2. vOkhw;Wg; gupNrhjidnahd;wpd; NghJ ngwg;gLk; ngWNgWfs;

ahtw;iwAk; nfhz;l njhil khjpup ntsp vdg;gLk;.

3. epfo;r;rp vd;gJ khjpupntspnahd;wpd; njhilg;gpupthFk;. mjhtJ

epfo;r;rp vd;gJ xU vOkhw;Wg; gupNrhjidapYs;s xd;W my;yJ

xd;Wf;F Nkw;gl;l NgWfspd; Nru;f;ifahFk;.

4.  xU epfo;r;rpahdJ vOkhw;Wg; gupNrhjid xd;wpd; xNunahU

ngWNgw;iw kl;Lk; nfhz;bUg;gpd; mJ vspa epfo;r;rp vdg;gLk;.

 vOkhw;Wg; gupNrhjidnahd;wpy; ve;jnthU NgwpidAk;

nfhz;buhj epfo;r;rp #dpa epfo;r;rp vdg;gLk;.

 vOkhw;Wg; gupNrhjidnahd;wpy; ahJnkhU epfo;r;rp A vd;f.

A apw;fhd NgWfs; jtpu;e;jVida NgWfs; midj;ijAk;

nfhz;l epfo;r;rp A apd; epug;G epfo;r;rp vdg;gLk;.
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5.  ,U epfo;r;rpfspd; xd;wpg;G>

 ,U epfo;r;rpfspd; ,ilntl;L vd;gtw;iw tpsf;Ff.

6.  jk;Ks; GwePf;fKs;s epfo;r;rpfs;

; ahTkshtpa epfo;r;rpfs; vd;gtw;iw tpsf;Ff.

7. rkNeu;jfTila epfo;r;rpfs; vd;gij tpsf;Ff.

8. xU vOkhw;Wg; gupNrhjidnahd;wpd; epfo;r;rpfs; ahtw;iwAk;

nfhz;l njhil epfo;r;rp ntsp vdg;gLk;.

Nju;r;rp kl;lk; 4.2 : vOkhw;Wg; gupNrhjid njhlu;ghd gpurpdq;fisj;

jPu;g;gjw;F> epfo;jfTfs; njhlu;ghd khjpupfis

cgNahfpg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. epfo;jftpd;  gz;ila   tiutpyf;fzj;ijf;

Fwpg;gpl;L mjd; kl;Lg;ghLfisAk; Fwpg;gpLthu;.

2. epfo;jftpd; mwpKiw tiutpyf;fzj;ijf; Fwpg;gpl;L

mjd; kl;Lg;ghLfisf; $Wthu;.

3. mwpKiw tiutpyf;fzj;ijf; $Wthu;.

4. mwpKiw tiutpyf;fzj;jpd; Kf;fpaj;Jtk; gw;wp

Fwpg;gpLthu;.

5. mwpKiw tiutpyf;fzj;ijg; gad;gLj;jp epfo;jfT

njhlu;ghd Njw;wq;fis epWTthu;.

6. mwpKiw tiutpyf;fzj;ijg; gad;gLj;jp epfo;jfT

njhlu;ghd gpurpdq;fis jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. N  rk Neu;jfTila epfo;r;rpfisf; nfhz;Ls;s vOkhw;Wg;

gupNrhjidnahd;W njhlu;ghd epfo;r;rp A  apd; epfo;jfthdJ

( )
( )

n A
P A

N
  ,dhy; tiuaWf;fg;gLk;.

,q;F  n (A) vd;gJ A  vd;w epfo;r;rpapYs;s vspa epfo;r;rpfspd;

vz;zpf;ifahFk;.

vy;iyg;ghLfs;:

 vOkhw;Wg; gupNrhjidapYs;s  epfo;r;rpfs;  rk  Neu;jf

Tilad my;y vdpd; NkYs;s  tha;g;ghL  gad;gLj;j
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KbahJ.

 khjpupntsp Kbtw;wJ vdpd; NkYs;s tha;g;ghL nghUj;j

kw;wJ.

2. epfo;jftpd; mwpKiw (vLNfhs;) tiutpyf;fzj;ijf;

Fwpg;gpl;Lf; $Wf.

3. khjpupntsp S  ,w;F xj;j epfo;r;rp   vd;f.  : 0,1P S  vd;w

rhu;G gpd;tUk; epge;jidfisj; jpUg;jpahf;Ffpd;wJ.

(i)     ( ) 0P A     A 

(ii)    ( ) 1P S 

(iii)   1 2,A A   vd;gd  ,U jk;Ks; GwePf;fKila epfo;r;rpfshf

  ,Uf;f>

  1 2 1 2( ) ( ) ( )P A A P A P A    vdpd; P vd;gJ xU epfo;jfTr;

  rhu;G vdg;gLk;.

4. vLNfhs; (mwpKiw) tiutpyf;fzj;jpd; Kf;fpaj;Jtj;ij

tpgupf;Ff.

5. vLNfhs; tiutpyf;fzj;ijg; gad;gLj;jpg; gpd;tUtdtw;iw

epWTf.

  ( ) 0P  

  /( ) 1 ( )P A P A 

  /( ) ( ) ( )P A P A B P A B   

  ( ) ( ) ( ) ( )P A B P A P B P A B    

   If  A B   vdpd;>  ( ) ( )P A P B

6. NkYs;s Njw;wq;fisg; gad;gLj;jp gpurpdq;fisj; jPu;g;gjw;F

khztu;fSf;F topfhl;Lf.
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Nju;r;rp 3 : ,af;fk; njhlu;ghd  epAw;wd; khjpupia cgNahfpj;J>

jsnkhd;wpy; epfOk; fsepiy ,af;fq;fis tpsf;Fthu;.

Nju;r;rp kl;lk; 3.17 : vspikapirapaf;f nkhd;iwg; gFg;gha;T nra;thu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. vspa ,ir ,af;fj;ij tiuaWg;ghu;.

2. vspa ,ir ,af;fj;jpd; tifaPl;Lr; rkd;ghl;ilg;

ngw;W mjd; nghJj; jPu;it tha;g;Gg; ghu;g;ghu;.

3. Ntfj;ij ,lg;ngau;r;rpapd; xU rhu;ghfg; ngWthu;.

4. tPr;rk;> miyT fhyk; vd;gtw;iw tiuaWg;ghu;.

5. ,lg;ngau;;r;rpia Neuj;jpd; rhu;ghf tpgupg;ghu;.

6. rPuhd tl;l ,af;fj;Jld; ,ize;j vspa ,ir

,af;fj;ij tpgupg;ghu;.

7. vspik ,ir ,af;fj;Jld; njhlu;GgLk; tl;l

,af;fj;ij cgNahfpj;J Neuk; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. vspik ,ir ,af;fk;:

miyT ,af;fj;jpd; xU Fwpj;j tifNa vspa ,ir ,af;fkhFk;

vdf; $Wf.

 Neu;Nfhl;bypaq;Fk; Jzpf;ifnahd;wpd; Mu;KLfy;> mf;Nfhl;bd;

epiyahd xU Gs;spapypUe;J mjd; ,lg;ngau;r;rpf;F Neu;tpfpj

rkdhfTk; vg;NghJk; me;epiyahd Gs;spia Nehf;fpAkpUg;gpd;

mt;tpaf;fk; vspa ,ir ,af;fk; vdg;gLk;.

 me;epiyahd Gs;sp vspa ,ir ,af;fj;jpd; miyT ikak;

vdg;gLk;.

2. Ntfk; 
dx

x
dt
  > Mu;KLfy; 

2

2

d x
x

dt
  >   2x x 

  xU khwpypahf ,Uf;f> NkNy jug;gl;l rkd;ghL vspa

,ir ,af;fr; rkd;ghL vdg;gLk;.

cos sinx A t B t    (,q;F A, B xUikfSk; t NeuKk; MFk;)

vd;gJ nghJj; jPu;T MFk; vd;gij tpsf;Ff.

x   
O

2x
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3. cos sinx A t B t    vd;gjpypUe;J 
2 2 2 2 2( )x A B x     

vd;gijg; ngWf.

2 2 2 2x a x     

,q;F 2 2 2a A B  , ,lg;ngau;r;rpf;fhf sin( )x a t    vDk;

#j;jpuj;ijAk; gad;gLj;jyhk;.

4. (i)    ePsk; 2 2a A B   vd;gJ vspa ,ir ,af;fj;jpd; tPr;rk;

 vd;gijAk;>

(ii)    ,af;fj;jpw;fhd miyT fhyk; 
2

T



  vd;gijAk; $Wf.

5. cosx a t  vDk; rkd;ghL gw;wpf; fye;JiuahLf.

6. rPuhd Ntfk;   vd;f.

t 

cosOQ x a t 

sin
dx

x a t
dt

   

2
2

2
cos

d x
x a t

dt
   

      2x x 

P apypUe;J tpl;lk; xd;wpw;fhd nrq;Fj;jpd; mb Q.

P  tl;lj;jpd; topNa rPuf;Nfhz Ntfj;Jld; ,aq;Fk;NghJ Q

mt;tpl;lj;jpd; topNa 2x x   vDk; rkd;ghl;bdhy; jug;gLk;

vspik ,ir ,af;fj;ij Mw;Wk;.

7. rPuhd tl;l ,af;fj;ijg; gad;gLj;Jtjd; %yk; vspikapir

apaf;fj;jpy; Neuk; fhz;gjw;F khztu;fSf;F topfhl;Lf.

 

)
O Q

P

t
a

( , )x y

( 0)t 

 

)
)



2t t 1t t ( 0)t O



56

Nju;r;rp kl;lk; 3.18 : fpilf;Nfhnlhd;wpd; topNa eilngWk; vspa ,ir

,af;fnkhd;wpd; jd;ikia tpgupg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. Cf;fpd ; tpjpia cgNahfpj ;J kPs ;jd ;ik

,ionahd;wpYs;s ,Oitiaf; mjd; ePl;rp

rhu;ghff; fhz;ghu;.

2. t p w ; RUs ;  xd ;w pYs ;s cijg ; G my ;yJ

,Oitapidf; fhz;ghu;.

3. fpilf;Nfhl;bd; topNaahd vspikapir ,af;fj;ij

tpsf;Fthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. Cf;fpd; tpjpiaf; $wp> kPs;jd;ik ,ionahd;wpd; ,Oitiaf;

fhz;gjw;F khztu;fis topg;gLj;Jf.

2. Cf;fpd; tpjpiag; gad;gLj;jp tpw;RUnshd;wpd; ,Oit my;yJ

cijg;igf; fhz;gjw;F khztu;fis topg;gLj;Jf.

d
T

l
  MFk;.

 - kPs;jd;ik kl;L

d - ePl;rp  xLf;fk;

l - ,aw;if ePsk;

njhifaPL %yk; kPs;jd;ik ,ioapy; my;yJ kPs;jd;ik

   RUspy; mOj;j rf;jp 
2

2

d

l


vdf; fhl;Lf.
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Nju;r;rp kl;lk; 3.19 : epiyf;Fj;Jf; Nfhnlhd;wpd; topNa epfOk; vspa ,ir

,af;fj;jpd; jd;ikia tpgupg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. epiyf;Fj;Jf; Nfhl;bd; topNa vspik ,ir

,af;fj;ij tpsf;Fthu;.

2. vspik ,ir ,af;fk; GtpaPu;g;gpd; fPo; ,af;fk;

vd;gd ,ize;j gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  kPs;jd;ik tpirfspdJk;> Jzpf;if epiwapdJk; jhf;fj;jpd;

fPo; epiyf;Fj;Jf; Nfhl;bd; topNa vspik ,ir ,af;fk;

gw;wpf; fye;JiuahLf.

 vspik ,ir ,af;fKk;> GtpaPu;g;gpd; fPo; RahjPd ,af;fKk;

,ize;j gpurpdq;fisf; fye;JiuahLf.

2. vspikapir ,af;fKk;> GtaPu;g;gpd; fPo; RahjPd ,af;fKk;

,ize;j gpurpdq;fisj; jPu;g;gjw;F khztu;fSf;F topfhl;Lf.
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Nju;r;rp 2 : xUjs tpirj; njhFjpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 2.12 : gy;NtW El;g Kiwfis cgNahfpj;Jr; rkr;rPuhd>

rPuhd jpz;kq;fspd; jpzpT ikaj;ijj; fhz;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. xU jsj;jpYs;s Jzpf;ifj; njhFjpnahd;wpd; jpzpT

ikaj;ij tiuaWg;ghu;.

2. mlnuhd;wpd; jpzpT ikaj;ij tiuaWg;ghu;.

3. xU rkr;rPu; NfhL gw;wpr; rPuhd cly;fspd; GtpaPu;g;G

ikaj;ijf; fhz;ghu;.

4. xU jsk; gw;wpr; rkr;rPuhd cly;fspd; GtpaPu;g;G

ikaj;ijf; fhz;ghu;.

5. ntt;NtW tbtq;fis cila mlu;fspd; jpzpT

ikaj;ijf; fhz;ghu;.

6. nky;ypa nrt;tf tbt fPyq;fis cgNahfpj;J

rPuhd nrt;tf mlnuhd;wpd;  jpzpT ikaj;ij

fhz;ghu;.

7. nky;ypa nrt;tf tbt fPyq;fis cgNahfpj;J

rPuhd ,izfu mlnuhd;wpd; jpzpT ikaj;ij

fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. jpzpTikak; (<u;it)

Jzpf;ifj; njhFjpnahd;wpd; jsj;jpYs;s Ms;$w;W mr;Rj;

n j hF j p F wpj ;J  rP ( , )r rx y  vd;w Gs;spapYs;s Jzpf;ifapd;

jpzpT rm  vd;f.

(,q;F 1,2,3,....r n )

Jzpf;ifj; njhFjpapd; jsj;jpy; ( , )G x y  vd;w Gs;sp

1

1

n

r r
r

n

r
r

m x

x

m









 ,    

1

1

n

r r
r

n

r
r

m y

y

m










MFkhW cs;sJ. G  vd;gJ Jzpf;ifj; njhFjpapd; jpzpT

ikak; vd miof;fg;gLk;.



59

2.  cly; xd;wpd; epiwnad;gJ mt;Tly; Mf;fg;gl;l Jzpf;ifj;

njhFjpapd; nkhj;j epiwahfTk;> mt; epiw jhf;Fk; xU

epiyahd Gs;sp clypd; GtpaPu;g;G ikak; vdTk; miof;fg;gLk;.

, g;Gs ;s pa hd J  c l y pd ; j pi r a z pa py ; (orientation) jq;fp

apUf;fhJ.

 mlu; xd;wpd; jsj;jpYs;s njf;fhl;bd; Ms;$w;W mr;Rfs;

njhlu;ghf ( , )P x y  vd;w Gs;spapYs;s rpW Jzpf;ifapd;

jpzpT vd;f.

Gs;sp ( , )G x y  vd;gJ>

xdm
x

dm




 and  
ydm

y
dm





  MFkhW cs;sJ.

3.  khwh mlu;j;jpia cila jpzpTfisf; nfhz;Ls;s cly;fs;

rPuhd cly;fs; vd miof;fg;gLk;.

 nky;ypa rPuhd Nfhy; xd;wpd; GtpaPu;g;G ikak;

4.  rPuhf nrt;tf mlu; xd;wpd; GtpaPu;g;G ikak;

 rPuhd tl;l tisak; xd;wpd; GtpaPu;g;G ikak;

A     G     B

= =
= =

= =

G

 

G
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 rPuhf tl;l mlu; xd;wpd; GtpaPu;g;G ikak;

5. gpd;tUk; rPuhd cly;fs; gw;wpa cly;fspd; GtpaPu;g;G ikak;

gw;wpf; fye;JiuahLf.

 nghs; cUis

 jpz;k cUis

 nghl; Nfhsk;

 jpz;kf; Nfhsk;

6. rPuhd Kf;Nfhz mlu; xd;wpd; GtpaPu;g;Gikak;

- rPuhd Kf;Nfhz mlu; xd;wpd; GtpaPu;g;G ikak; ,ilaq;fs;

re;jpf;Fk; Gs;spapy; ,Uf;Fk; vdf; fhl;Lf.

mjhtJ xt;nthU  cr;rpapypUe;Jk;  vjpu;g;gf;fj;jpy;  eLg;

Gs;spia ,izf;Fk; Nfhl;by; 
2

3
 gq;F J}uj;jpypUf;Fk;.

7. rPuhd ,izfu mlu; xd;wpd; GtpaPu;g;G ikak;.

rPuhd ,izfu mlu; xd;wpd; GtpaPu;g;G ikak; %iytpl;lq;fs;

re;jpf;Fk; Gs;spapypUf;Fk; vdf; fhl;Lf.

Nju;r;rp kl;lk; 2.13 : njhifaPl;il cgNahfpj;J vspa Nfj;jpufzpj

cly;fspd; jpzpT ikaj;ijf; fhz;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. njhifaPl;ilg; gad;gLj;jpr; Xu; NfhL gw;wpr;

rkr;rPuhd cly;fspd; jpzpT ikaj;ijf; jsk; xd;W

gw;wpf; fhz;ghu;.

2. njhifaPl;ilg; gad;gLj;jp jsk; xd;W gw;wp

rkr;rPuhd cly;fspd; GtpaPu;g;G ikaj;ijf; fhz;ghu;.

 

G
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fw;wy; - fw;gpj;jy; nranyhOq;F :

 xU clyhdJ njupe;j GtpaPu;g;G ikaq;fisf; nfhz;l

KbTs;s vz;zpf;ifahd gFjpfshfg; gpupf;f Kbahjtplj;J

mJ njupe;j GtpaPu;g;G ikaq;fisf; nfhz;l Kbtw;w

gFjpfshfg; gpupf;fg;glyhk;.

 ,g;gFjpfspd; jpUg;gq;fspd; $l;Lj;njhif> njhifaPl;bd; %yk;

nra;ag;gLfpd;wJ.

1. njhifaPl;bd; %yk;

 a Miu nfhz;lJk ; ikaj ;j py ; 2  Nfhzj;ij

vjpuikg;gJkhd tl;ltpy; xd;wpd; GtpaPu;g;G ikak;

rkr;rPur;rpd; topNa ikaj;jpypUe;J 
sina 


 J}uj;jpy; ,Uf;Fk;

vdf; fhl;Lf.

 a Miu nfhz;lJk; ikaj;jpy; 2 Nfhzj;ij vjpuikg;gJ

khd Miur; rpiw xd;wpd; GtpaPu;g;Gikak; rkr;rPur;rpd;

topNa 
2 sin

3

a 


 J}uj;jpy; ,Uf;Fk; vdf; fhl;Lf.

2. njhifaPl;bd; %yk;

 a Miu nfhz;l rPuhd jpz;k miuf;Nfhsk; xd;wpd; GtpaPu;g;G

ikak; rkr;rPur;rpd; topNa 
3

8

a
 J}uj;jpy; ,Uf;Fk; vdf;

fhl;Lf.

 a Miu nfhz;l nghs; miuf;Nfhsk; xd;wpd; GtpaPu;g;G

ikak; rkr;rPur;rpd; topNa 
2

a
 J}uj;jpy; ,Uf;Fk; vdf;

fhl;Lf.

 h  cauKila rPuhf jpz;k nrt;tl;lf; $k;G xd;wpd;

GtpaPu;g;G ikak; mjd; mbapypUe;J rkr;rPu; mr;rpd; topNa

4

h
 J}uj;jpy; ,Uf;Fk; vdf; fhl;Lf.

 h cauKila rPuhf nghl; $k;G xd;wpd; GtpaPu;g;G ikak;

rkr;rPu; mr;rpd; topNa jsKfj;jpypUe;J 
3

h
 J}uj;jpy; ,Uf;Fk;

vdf; fhl;Lf.
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Nju;r;rp kl;lk; 2.14 : $l;L cly;fspd;> vQ;rpa cly;fspd; jpzpT ikaj;ij

(<u;it ikaj;ijf;) fhz;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. $l;Llypd; jpzpT ikaj;ijf; fhz;ghu;.

2. kPjp cly;fspd; jpzpT ikaj;ijf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. epiw> GtpaPu;g;G ikak; vd;gd njupe;j ,uz;L my;yJ

,uz;bw;F Nkw;gl;l gFjpfisf; nfhz;L xU cly;

Mf;fg;gl;Ls;sJ vdpd; KO clypd; epiwapdJ gFjpfspdJ

epiwfspd; tpisAs; epiwthff; nfhs;sg;gLk;. ,jd;NghJ

jpUg;G jpwidg; gad;gLj;jp clypd; GtpaPu;g;G ikaj;ijf;

fhz;ghu;.

2. $l;Lly;fs; gw;wpa gpurpdq;fs; gw;wpAk;> kPjpfs; njhlu;ghd

gpurpdq;fs; gw;wpAk; fye;JiuahLf.

Nju;r;rp kl;lk; 2.15 : GtpaPu;g;G ikaj;ij tpsf;Fthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. GtpaPu;g;G ikaj;ij tpsf;Fthu;.

2. <u;g;Gg; Gyj;jpy; jpzpT ikaKk; <u;g;G ikaKk;

xd;W vd;gij tpsf;Fthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. GtpaPu;g;G ikaj;jpid mwpKfk; nra;f.

2. GtpaPu;g;G ikak;> jpzpT ikak; vd;gtw;wpd; nghUe;Jif

njhlu;ghf khztu;fSld; fye;JiuahLf.
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Nju;r;rp kl;lk; 2.16 : rkepiyapy; cs;s cly;fspd; cWjpj; jd;ikiaj;

jPu;khdpg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. <u;g;G ikaj;ijg; gad;gLj;jpr; rkdpiyapy; cs;s

nghUl;fspd; cWjpg;ghL gw;wp tpgupg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  GtpaPu;g;G ikaj;ijg; gad;gLj;jp rkepiyapy; cs;s

nghUl;fspd; cWjpg;ghL gw;wp khztu;fSld; fye;Jiuahbg;

gpurpdq;fisj; jPu;g;gjw;F topfhl;Lf.

cjhuzk; :- rha;jsj;jpy; Xa;tpYs;s cly;fs;.

clypy; jhf;Fk; tpirfs;:

 epiw

 njhLifg; Gs;spfs; vd;gtw;wpy; nrt;td; kWjhf;fq;fs;

R, S

 A, B  vd;gtw;wpYs;s cuha;T tpirfs;

rkepiyf;F

GypaPu;g;G ikaj;jpD}lhf epiyf;Fj;J A, B vd;gtw;wpw;fpilapy;

mikjy; Ntz;Lk;. G, L  ,D}lhd epiyf;Fj;J A, B ,w;F

ntspapy; mikAkhapd; jpUk;gy; epiy Vw;gl;L nghUs; ftpOk;.

 

G

R
B

R
A

A

B

W



F
B

F
A
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Nju;r;rp kl;lk; 2.17 : njhq;Fk; nghUspd; rha;Tf; Nfhzj;ijj; jPu;khdpg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. njhq;Fk; nghUl;fs; njhlu;ghd gpurpdq;fisj;

jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  njhq;Fk; nghUl;fs; njhlu;ghd gpurpdq;fisj; jPu;g;gjw;F

khztu;fSf;F topfhl;Lf.

cjhuzk;:- njhq;Fk; cly;fs;

clypy; ,U tpirfs; kl;LNk jhf;fp cly; rkepiyapy;

cs;sjhy; mt;tpU tpirfSk; rkKk; vjpUkhf ,Uj;jy;

Ntz;Lk;.

cjhuzkhf  T = W  MfTk;>  AG  epiyf;Fj;jhfTk; ,Uf;Fk;.

G

T

W

A
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%d;whk; jtiz
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,ize;j fzpjk; - I

Nju;r;rp 22 : Neu; KOntz; Rl;bAldhd <UWg;G tpupitg; gFg;gha;T

nra;thu;.

Nju;r;rp kl;lk; 22.1 : <UWg;G tpuptpd; mbg;gil ,ay;Gfisg; gw;wp Muha;thu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. Neu;KO vz;fSf;F <UWg;Gj; Njw;wj;ijf; $Wthu;.

2. nghJ  cWg;igAk;> <UWg;Gf;  Fzfj ;ijAk ;

vOJthu;.

3. fzpj njhFj;jwpT Kiwiag; gad;gLj;jpj;

Njw;wj;ij epWTthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. Neu; epiwnaz; Rl;bf;fhd <UWg;Gj; Njw;wj;ijf; $wp epWTthu;.

 

 

1

1
0  ... ... ,

!
 , 0

! !

n n n n n n n r r n n
r n

n
r

a b C a C a b C a b C b

n
C r n

n r r

       

  


vdpd;

2. r tJ cWg;gpd; tpupT n - 1 -1 
1 C ,  1n r r

r rT a b r n
  

3. fzpjj; njhFj;jwp Kiwiag; gad;gLj;jp <UWg;G Njw;wj;ij

epWt khztu;fis topg;gLj;Jf.
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Nju;r;rp kl;lk; 22.2 : <UWg;Gj; Njw;wj;ijg; gpuNahfpg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. <UWg;Gf; Fzfq;fSf;fpilNa cs;s njhlu;Gfis

vOJthu;.

2. Fwpj;j cWg;Gf;fisf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.    1
0 1 +

n n n n n n r r n
r na x C a C a x C a x C x          vd;w tpuptpy;

n n
0 1,  , ,  n

nC C C    vd;gd <UWg;Gf; Fzfq;fs; vdg;gLk;.

1 n
0 1,  , ,n n n n

nC a C a C     vd;gd Fzfq;fs; vdg;gLk;.

2.  tpuptpy; cWg;Gf;fspd; vz;zpf;if  1n

 nghJ cWg;G n
r+1 T = n r r

rC a x

  
0

1 n

n
n r

r
r

x C x


 

NkNy cs;s tpupitg; gad;gLj;jp <UWg;Gf; Fzfq;fspd;

gz;Gfisg; ngWthu;.

 <UWg;G tpupitg; gad;gLj;jp Fzfq;fspd; gz;Gfs; njhlu;ghd

gpurpdq;fisj; jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp 23 : rpf;fnyz; njhFjpia tpgupg;ghu;.

Nju;r;rp kl;lk; 23.1 : rpf;fnyz; njhFjpiag; gad;gLj;Jthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. fw;gid myiff; $Wthu;.

2. rpf;fnyz;fis tiuaWg;ghu;.

3. rpf;fnyz;zpd; nka;g;gFjp> fw;gidg; gFjp vd;gijf;

$Wthu;.

4. ,U rpf;fnyz;fs; rkk; vd;gij cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. 2 1i    MFkhW fw;gid myF i ,id mwpKfQ; nra;f.

ai vDk; tbtpyhd vz;fs; a R  fw;gid vz;fs; vdg;gLk;.

2. a, b vd;gd nka;naz;fshfTk; 2 1i    MfTkpUf;f rpf;fnyz;

z a ib   vd tiuaWf;fg;gLk;.

3.  a rpf;fnyz;zpd;  nka;g;gFjp  vdg;gLk;.  ,J  Re (z)  vdf;

Fwpf;fg;gLk;.

 b rpf;fnyz;zpd; fw;gidg;gFjp  vdg;gLk;.  ,J   Im(z)  vdf;

Fwpf;fg;gLk;.

4.  1 1 1z a ib  > 2 2 2z a ib   vd;gd ,U rpf;fnyz;fs;

1 2 1 2,  , ,  a a b b 

1 2 1 2z z a a    ck; 1 2b b  ck;
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Nju;r;rp kl;lk; 23.2 : rpf;fnyz;fspy; ml;rufzpjr; nra;ifia mwpKfk;

nra;thu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. rpf ;fnyz;fspy; ml;rufzpjr; nra;iffis

tiuaWg;ghu;.

2. ,U rpf;fnyz;fSf;fpilNa ml;ru fzpjr;

nra;ifia cgNahfpj;J> ngwg;gLtJ rpf;fnyz;

vd tha;g;Gg; ghu;g;ghu;.

3. rpf;fnyz;fspd; mbg;gilr; nra;iffisr; nra;a

khztu;fis topg;gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. 1 1 2 2 2 2,   z a ib z a ib    > 1 2 1 2,  , ,  a a b b  >  vd;f.

      2 2 1 2 1 2+ z z a a i b b   

    z a ib a i b      

    1 2 1 2 1 2 z + z a a i b b   

      1 2 1 2 1 2 1 2 1 2z z a a b b i a b a b   

    
2 2 2 2

1 1 1 1 2 1 2 2 1 1 2
22 2 2 2

2 2 2

 =   0
z a ib a a b b a b a b

i z
z a ib a b a b

     
             

2. ,U rpf;fnyz;fSf;fpilapyhd ml;rufzpjr; nra;iffspd;

%yk; cUthFtJk; Xu; rpr;rnyz;Nz vd tha;g;Gg; ghu;g;ghu;.

3. rpf;fnyz;fspy; mbg;gil fzpjr; nra;iffis nra;a

khztu;fis topg;gLj;Jf.
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Nju;r;rp kl;lk; 23.3 : rpf;fy; cld; Gzupfspd; mbg;gil KbTfis epWTthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Z  I tiuaWg;ghu;.

2. cld; Gzupapd; mbg;gil ,ay;Gfisf; $Wthu;.

3. rpf;fy; cld;Gzupapd;  mbg;gilg;  gz;Gfis

epWTthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. z a ib   vdpd;> z ,d; rpf;fy; cld; Gzup z  MdJ ibaz 

vd tiuaWf;fg;gLk;.

2.  gpd;tUk; rpf;fy; cld; Gzupapd; gz;Gfisf; $Wf.


1 2 1 2 z z z z  


1 2 1 2 z z z z  


1 2 1 2  z z z .z


1 1

2 2

z z

z z

  
   

   

3.  khztu;fis NkNy $wpa gz;Gfis epWTtjw;F topg;gLj;Jf.

 cld;Gzupapd; mbg;gilg; gz;Gfisg; gpuNahfpf;f khztu;fis

topg;gLj;Jf.
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Nju;r;rp kl;lk; 23.4 : rpf;fy; vz; xd;wpd; kl;L vd;gjid tiuaWg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. Z ,d; kl;L Z  I tiuaWg;ghu;.

2. Z  ,d; mbg;gil KbTfis epWTthu;.

3. rpf;fnyz; xd;wpd; kl;bd; mbg;gilg; gz;Gfisg;

gpuNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. rpf;fnyz;   z x yi  > ,x y vd;f.

rpf;fnyz;   ,d; kl;L | |  vdf; Fwpf;fg;gLk;.

2 2Z x y 

2. gpd;tUk; gz;Gfis epWTf.

 1 2 1 2 z z z z


1 1

2

2 2 

 if z 0
zz

z z
 


2

.  = z z z

  
2 2 2

1 2 1 1 2 22 Re .z z z z z z   

3. rpf;fnyz;zpd; kl;L  njhlu;ghd  gz;Gfisg;  gpuNahfpf;f

khztu;fis topg;gLj;Jf.
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Nju;r;rp kl;lk; 23.5 : rpf;fnyz;fspd; ml;rufzpjr; nra;iffis Mfz;

tupg;glj;ij cgNahfpj;J Nfj;jpu fzpj uPjpahf

tpsf;Fthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. Mfd; tupg;glj;jpy; rpf;fnyz;  xd;iw  tiff;

Fwpg;ghu;.

2. 1 2 1 2, , , , ( )Z Z Z Z Z Z    Mfpa rpf;fnyz;fisf;

Fwpf;Fk; Gs;spfis mikg;ghu;.

3. g+r;rpakw;w  rpf;fnyz;  xd;iw  Kidths;$W

tbtpy; vLj;Jiug;ghu;.

(cos sin )  ;    0,   z r i r     

4. G+r;rpkw;w rpf;fnyz; xd;wpd; tPr;rj;ij tiuaWg;ghu;.

5. G+r;rpakw;w rpf;fnyz; xd;wpd; jiyik  tPr;rj;jpid

tiuaWg;ghu;.

6. (cos sin )r i  , , 0R r    I mikj ;Jf ;

fhl;Lthu;.

7.
1

1 2 2

2

. ,  ;  ( 0)
z

z z z
z

  Mfpa rpf;fnyz;fisf; Fwpf;Fk;

Gs;spfis mikg;ghu;.

8.
1 2z z 

 




, ,q;F , R   ,  0   I mikj;Jf;

fhl;Lthu;.

9. Kf;Nfhzr; rkdpypia epWTthu;.

10. kWjiy Kf;Nfhzr; rkepypia epWTthu;.

11. ,r;rkdpypfisg; gad;gLj;jpg; gpurpdq;fs; jPu;g;ghu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  rpf;fy; jsj;ij mwpKfQ; nra;f. (Mfd; tupg;glk;)

rpf;fnyz; xd;W Mfd; tupg;glj;jpy; Gs;sp xd;why; Fwpf;fg;gLk;.

z x iy= +  vd;f. Gs;sp ( )P ,x y > Mfd; tupg;glj;jpy; rpf;fnyz;

z  I tif Fwpf;Fk;.

2.  rpf;fnyz; z jug;gbd;

  z     z  Fwpf;Fk; Gs;spfs; ,q;F 

 1 2,z  z  vDk; rpf;fnyz;fs; jug;gbd; 
21  zz   Fwpf;Fk;

mikg;gpidj; jUthu;.

3. z vd;gJ g+r;rpakw;w rpf;fnyz;zhf ,Uf;f

   cos sinz r i   ;  0r    

4. z  xU g+r;rpakw;w rpf;fnyz; vd;f.    cos sinz r i    itj;

jpUg;jpg;gLj;Jk;   ,d;  ngWkhdq;disf;  nfhz;l  njhil

arg z vdg;gLk;.

O x

y
( )P ,x y

f
w
;g
i

d
 
m

r
;R

nka;mr;R





r

O x

y 



 ( )P z
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r

O x

y 







( , )P x y

5. z vd;gJ g+r;rpakw;w rpf;fnyz;zhf ,Uf;f>

   cos sinz r i   ,       MFkhWs;s>

   ,d; ngWkhdk; Arg z  I vd tiuaWf;fg;gLk;.

6. z x iy= +  vd;gJ g+r;rpakw;w xU rpf;fnyz; vd;f.

2 2

2 2 2 2
  

x y
z x y i

x y x y

  
   

   

      cos sinr i  

,q;F 2 2  r x y= +  ck;>

cos
x

r
  ,  sin

y

r
  MFk;.

7.  1 1 1 1cos sinz r i  

 2 2 2 2cos sinz r i    vdpd;>

   1 2 1 2 1 2 1 2cos sinz z r r i         ,

   1 1
1 2 1 2

2 2

cos sin
z r

i
z r

          vdf; fhl;Lf.

1 2z z  , 1

2

z

z
vd;gtw;iw Mfd; tupg;glj;jpy; mikj;Jf; fhl;Lf.

8. 1 2,z z   ,uz;L rpf;fnyz;fshf ,Uf;f>

1 2z z 

 




,  ,     vd;gd Fwpf;Fk; Gs;spfisf; fhz;gjw;fhd

mikg;Gf;fis Mfd; tupg;glj;jpy; Fwpf;f.

9. Kf;Nfhzr; rkdpyp>

1 2 1 2z z z z   > 1 2,z z  Ig; ngWf.
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10. 1 2 1 2z z z z   > 1 2,z z  I ca;j;jwpf.

11. NkNy Fwpj;j rkdpypfisg; gad;gLj;jpr; rpf;fnyz; gpurpdq;

fisj; jPu;f;f khztu;fis topg;gLj;Jf.

Nju;r;rp kl;lk; 23.6 : jNkha;tupd; Njw;wj;jpidg; gad;gLj;Jthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. jNkha;tupd; Njw;wj;ijf; $wp epWTthu;.

2. Nkw;$wpa Njw;wj;ij vspa gpurpdq;fspy; gad;

gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  cos sinz r i    vdj; jug;gl;bUf;f>

n >  cos sinn nz r θ i nθ   vd jhNkha;tupd; Njw;wj;ijf;

$wpf; fzpjj; njhFj;jwp Kiwiag; gad;gLj;jp epWTthu;.

2. jhNkha;tupd; Njw;wj;jpd; mbg;gilg; gpuNahfq;fisg;

gad;gLj;jp gpurpdq;fisj; jPu;f;f khztu;fis topg;gLj;Jf.

Nju;r;rp kl;lk; 23.7 : khWk; rpf;fnyz; xd;wpy; xOq;F my;yJ gpuNjrj;ij

milahsk; fhz;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. Mfd; tupg;glj;jpy;  khWk;  rpf;fnyz;  xd;wpd;

xOf;iff; fhz;ghu;.

2. xOf;Ffspd; njf;fhl;bd; rkd;ghl;ilg; ngWthu;.
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fw;wy; - fw;gpj;jy; nranyhOq;F :

1. rpf;fnyz;fs; 0 1, ,  z z z , 2z  vd;gd KiwNa 0 1 2P, P , P , P  vd;Dk;

Gs;spfshy; tif Fwpf;fg;gLfpwJ vd;f.

fPos;s xOf;Ffis tiuf.

 0z z r- =  vd;gjhy; jug;gLk; rpf;fnyz; z  ,d; xOf;F 0P  I

ikakhfTk;> r  I MiuahfTk; nfhz;l tl;lk; vdf; fhl;Lf.

xOf;fpd; njf;fhl;bd; rkd;ghl;ilg; ngWf.

  0Arg z z    vd;gjhy; jug;gLk; z   ,d; xOf;F x  mr;rpd;

Neu;j; jpirAld;    Nfhzj;ij  Mf;Fk;  miuf;NfhL 0PP

vdf; fhl;Lf.

 1 2z z z z- = -  vDk;  rkd;ghl;lhy;  jug;gLk; z  ,d; xOf;F

1 2P P  ,d; ,Urkntl;br; nrq;Fj;J vdf; fhl;Lf. ,e;Neu;Nfhl;bd;

njf;fhl;bd; rkd;ghl;ilg; ngWf.

2. Nkw ;gb xOf;Ffspy ; njf;fhl;bd; rkd;ghLfis ngw

khztu;fSf;F topfhl;Lf.
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Nju;r;rp 25 : jhaq;fisf; ifahs;thu;.

Nju;r;rp kl;lk; 25.1 : jhaq;fs; njhlu;ghd mbg;gilf; Nfhl;ghLfis

tpgupg;ghu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. jhak; xd;iw tiuaWg;ghu;.

2. epuy; jhak;> epiuj; jhak; vd;gtw;iw tiuaWg;ghu;.

3. jhaq;fspd; rkj;jd;ikia tiuaWg;ghu;.

4. jhankhd;wpid vz;zp xd;why; ngUf;Fjiy

tiuaWg;ghu;.

5. jhaq;fspd; $l;liy cgNahfpj;J gpurpdq;fisj;

jPu;g;ghu;.

6. jhaq;fisf; $l;Lthu;.

7. vz;zpahy; ngUf;fy;> $l;ly; vd;gtw;iwg; gad;

gLj;jp fopj;jiy tiuaWg;ghu;.

8. ngUf;fYf;fhd xUg;ghl;bidf; vOJthu;.

9. ngUf;fj;ij tiuaWg;ghu;.

10. ngUf;fYf;fhd ,ay;Gfis cgNahfpj ;Jg;

gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. jhaq;fs; :

jhak;> vz;fspd; nrt;tf xOq;F (gj;jp) vd tiuaWf;fg;gLk;.

jhaq;fs; A, B, C.. Nghd;w Mq;fpy vOj;Jf;fshy; Fwpf;fg;gLk;.

11 1

1

A
n

m mn

a a

a a

 
 
  
 
 



  



jhak; A,  m  epiufisAk; n   epuy;fisAk; nfhz;Ls;sJ.

m epiufisAk; n epuy;fisAk; nfhz;Ls;s jhak; xd;wpd;

gUkd; (my;yJ tupir) m n  MFk;.

ija  vd;gJ i MtJ epiuapYk; j MtJ epuypYk; cs;s jhak;

A  apd; %yk; vdf; Fwpf;fg;gLk;.

jhak; A  MdJ>  ij m n
A a


  vd vOjg;gLk;.
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2. epiuj;jhak; :

 xU epiuia kl;Lk; nfhz;l  jhak;  epiuj;jhak;  my;yJ

epiuf; fhtp vdg;gLk;.

epuy; jhak; :

 xU epuiy kl;Lk; nfhz;l jhak; epuy; jhak; my;yJ epuy;

fhtp vdg;gLk;.

#dpaj;jhak; :

 jhak; xd;wpd;  vy;yh  %yfq;fSk;  g+r;rpankdpd;  mj;jhak;

g+r;rpaj; jhak; vdg;gLk;.

3. ,U jhaq;fs;  A ij m n
a


  ,  B ij m n

b


  vd;gd xNu tupiria

ciladthfTk;> ij ija b=   vy;yh  i, j  ,w;Fk;

1,2,3......... , 1, 2,3..........i m j n   vdpd; A = B vdg;gLk;.

4.  A ; ij m n
a 


   vd;f.

 A ij m n
a 


   vy;yh 1, 2,3......... , 1, 2,3..........i m j n    ,w;Fk;

1    MFk;NghJ ( 1)A A    vd tiuaWf;fg;gLk;.

5. jhaf; $l;lYf;fhd epge;jid

 ,U jhaq;fspd; tupirfSk; rkkhf ,Uj;jy;.

 xj;j %yfq;fisf; $l;Ljy;.

$l;ly;> guptu;j;jid> Nru;j;jp tpjpfSf;F mikthdJ.

6. jhaf; $l;liyg; gad;gLj;jpg; gpurpdq;fisj; jPu;f;f

khztu;fis topg;gLj;Jf.

7. jhaf;$l;ly;> jhak; xd;iw vz;zpahy; ngUf;fy; vd;gtw;iwg;

gad;gLj;jpj; jhaf; fopj;jiy tiuaWf;f.

8.  A= ij m p
a


>  B= i j p n

b

 vd;f.

p q=  Mf A,  B  vd;gd jhag;ngUf;fy; AB ,w;F xUg;ghLilad

vdg;gLk;.
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9.  A= ij m p
a


>  B= i j p n

b

 vd;f.

1

P

ik kj
k

m n

AB a b




 
  
 

 vd tiuaWf;fg;gLk;.

,j;jhaj;jpd; tupir m n  MFk;.

AB  tiuaWf;fg;gl;bUg;gpd;> BA  tiuaWf;fg;gl;bUf;f

Ntz;bajpy;iy vd;gij fye;JiuahLf.

nghJthf AB BA

10. jhag; ngUf;fiyg; gad;gLj;jp gpurpdq;fs; jPu;f;f khztu;fis

topg;gLj;Jf.

Nju;r;rp kl;lk; 25.2 : rJuj; jhaq;fSld; njhlu;ghd tpNrl tiffis

tpsf;Fthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. rJuj; jhak; xd;wpd; tupiria ,dq;fhz;ghu;.

2. rpwg;Gj; jhaq;fis tifg;gLj;Jthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. rJuj; jhaj;ij tiuaWf;f.

jhak; xd;wpd; epiufspd; vz;zpf;ifAk;> epuy;fspd; vz;zpf;if

Ak; rkkhf ,Ug;gpd;> mJ rJuj; jhak;  vdg;gLk;.  A
m+n

  ,y;

m n  vdpd; A  apd; tupir n vdg;gLk;.

2.

11 1

1

A
n

n nn

a a

a a

 
 
  
 
 



  



 ( )11 22 33, , ,..., nna a a a  vd;gJ Ke;JW %iytpl;lk; vdg;gLk;.
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 rJuj;jhak; A  ahdJ>

1  

0  
ij

i j
a

i j


 



Mapd;

Mapd;

vdpd; A  ru;trkd;ghl;Lj; jhak; my;yJ myFj; jhak;

vdg;gLk;. ,J nI  (tupir n vdpd;) vdf; Fwpf;fg;gLk;.

 rJuj;jhak; A  apy;> 0ija =  vy;yh i j  ,w;Fk; vdpd;>

A  %iytpl;lj;jhak; vdg;gLk;.

 rJuj;jhak; A  vd;f. TA A=  vdpd;> jhak; A  rkr;rPu;j;jhak;

vdg;gLk;.

 jhak; A  rJuj;jhak; vd;f. TA A  vdpd;> A  Xuhar;

rkr;rPu;j;jhak; vdg;gLk;.

 jhak; A  rJuj;jhak; vd;f. vy;yh i j>   ,w;Fk; 0ija =

vdpd;> A  Nky; Kf;Nfhzj; jhak; vdg;gLk;.

 jhak; A  rJuj;jhak; vd;f. vy;yh i j<   ,w;Fk; 0ija =

vdpd;> A  fPo; Kf;Nfhzj; jhak; vdg;gLk;.
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Nju;r;rp kl;lk; 25.3 : jhankhd;wpd; epiykhw;W> Neu;khW vd;gtw;iw

tpgupg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. jhak; xd;wpd; epiykhw;wpidf;fhz;ghu;.

2. 2 2  jhak; xd;wpd; JzpNfhitia fhz;ghu;.

3. 2 2  jhak; xd;wpd; Neu;khwpidf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.  A ij m n
a


  vdpd; 

T
xA ( )ji n ma  MFk;.

2.  2 2   JzpNfhitapd; ngWkhdj;ijf; fhz;ghu;.

jhak; A
a b

c d

 
  
 

 vd;f.

A  apd; JzpNfhit det A A  vdf; Fwpf;fg;gLk;.

det A = A ad bc= -  MFk;.

3. A xU rJuj;jhak; vd;f.

AB = I = BA MFkhW jhak; B cz;L vdpd;>

B jhak; A ,d; Neu;khW vdg;gLk;.

A ,d; Neu;khw;W A-1 vdf; Fwpf;fg;gLk;.

MfNt 1 1AA I AA  

 ( )
11A A

-- =

 ( ) ( )
T 11 TA A

-- =

 ( ) 1 1 1AB B A
- - -=  vdf; fhl;Lf.

A
a b

c d

 
  
 

 ck; A 0  ck; vdpd;>

1 1
A =

A

d b

c a
  

 
 

vdf; fhl;Lf.
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Nju;r;rp kl;lk; 25.4 xUq;fik rkd;ghLfspd; jPu;Tfisg; ngWtjw;Fj;

jhaq;fisg; gpuNahfpg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. jhaq;fisg;  gad;gLj;jp  xUq;fik  rkd;ghLfisj;

jPu;g;ghu;.

2. jPu;Tfis tiuGfspy; tiff; Fwpg;ghu;.

3. Vfgupkhzr;  rkd;ghl;Lr;  Nrhbnahd;wpd;  jPu;Tfisg;

gupNrhjpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. 1 1 1a x b y c 

2 2 2a x b y c+ = vd;f.

rkd;ghLfis AX = C vDk; tbtj;jpy; vOJtjd; %yk;>

1 1

2 2

A ,  X
a b x

a b y

   
    

  
 and 1

2

C
c

c

 
  
 

 MFk;.

1A-  cs;snjdpd;

1 1A (AX)  A C 

( )1 1A A X  A C- -=

1X  A C-=

(i)   xU jdpahd jPu;T

(ii) vz;zw;w jPu;T

(iii) jPu;T ,y;iy

vd;gtw;iw tpsf;Ff.

2. xUq;fik rkd;ghLfisj; jhaq;fisg; gad;gLj;jpj; jPu;f;f

topg;gLj;Jf.

3. xUq;fik  rkd;ghLfisj;  jhaq;fisg;  gad;gLj;jpj;

jPu;f;f khztu;fSf;F topfhl;Lf.
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,ize;j fzpjk; - II

Nju;r;rp 4 : vOkhw;Wg; gupNrhjid xd;wpd; epfo;r;rpfis

tpsf;Ftjw;F fzpj khjpupfisf; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 4.3 : jug;gl;l epge;jidapd; fPo; xU vOkhw;Wg; gupNrhjid

apd; epfo;r;rp xd;wpd; epfo;jfitj; Jzptjw;F epge;jid

epfo;jfT gw;wpa vz;zf;fUit cgNahfpg;ghu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. epge;jid epfo;jftpid tiuaWg;ghu;.

2. epge;jid epfo;jfT njhlu;ghd Njw;wq;fisf; $wp

epWTthu;.

3. ngUf;fy; Njw;wq;fisf; Fwpg;gpLthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. vOkhw;Wg; gupNrhjidnahd;wpd; khjpupntsp S vdTk; A, B

vd;gd  P(A) > 0  MFkhWs;s ,U epfo;r;rpfs; vdTk; nfhs;f.

A  eilngw;wJ vdj; jug;gLk; NghJ B apd; epge;jid

zepfo;jfit P(B|A) ,y; Fwpg;gplg;gl;L>

 
 

( | )
P B A

P B A
P A


    vd tiuaWg;ghu;.

2. gpd;tUtdtw;iw epWTf.

(i)   P(A)>0  MfTs;sNghJ  | 0P A   MFk;.

(ii)  ,  A B S vdpd;> P(A) > 0 then     / | 1 |P B A P B A   MFk;.

(iii)  1 2,  ,A B B S  vdpd;>      
2

1
1 1 2 1| | |P B A P B B A P B B A   

3.
21, AA  vd;gtw;wpw;fhd ngUf;fy; tpjp>

 1 2 1 2 1 ( )  ( | )P A A P A P A A    MFk;. ,q;F 01 )P(A
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Nju;r;rp kl;lk; 4.4 : vOkhw;Wg; gupNrhjid xd;wpd; ,uz;L my;yJ

,uz;Lf;F Nkw;gl;l epfo;r;rpfspd; rhuhikiaj; Jzp

tjw;F epfo;jfT njhlu;ghd khjpupfis cgNahfpg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. ,uz;L epfo;r;rpfspd; rhuhikia  tiuaWg;ghu;.

2. Nrhbahf rhuhikia tiuaWg;ghu;.

3. xd;Wf;nfhd;W rhuhikia tiuaWg;ghu;.

4. rhuhikia cgNahfpj;J gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1.
21, AA  vd;gd epfo;r;rpntsp   ,y; ,U epfo;r;rpfs; vd;f.

21, AA  vd;gd rhuhjit vdpd;> MFk;.

 1 2 1 2 ( ) ( )P A A P A P A  

2. 1 2 3, ,A A A  vd;gd epfo;r;rpntsp    ,y; cs;s %d;W epfo;r;rpfs;

vd;f. 1 2 3, ,A A A  vd;gd rhuhjit vdpy;>

 1 2 1 2 ( ) ( )P A A P A P A  

 2 3 2 3 ( ) ( )P A A P A P A  

 3 1 3 1 ( ) ( )P A A P A P A  

3. xt;nthU epfo;r;rpAk; kw;iwa rhj;jpakhd  Nru;khd epfo;r;rp

fSld; rhuhjit vdpy;> mit Nrhbahfr; rhuhjit (Pairwise

Independent) vdg;gLk;.

4.  A
1
, A

2
 , A

3 
vd;gd jk;Kl; rhuhjit (mutually independent) vdpy;>

mit Nrhbahfr; rhuhjit MFk;.
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A
1
, A

2
 , A

3 
 vd;gd jk;Kl; rhuhjit vdpd; kl;Lk;

 1 2 1 2 ( ) ( )P A A P A P A  

 2 3 2 3 ( ) ( )P A A P A P A  

 3 1 3 1 ( ) ( )P A A P A P A  

mj;Jld;

 1 2 3 1 2 3 ( ) ( ) ( )P A A A P A P A P A    

5. ,uz;L my;yJ %d;W epfo;r;rpfSf;Fr; rhuhikiag; gad;gLj;Jk;

gpurpdq;disj; jPu;g;gjw;F khztu;fSf;F topfhl;Lf.

Nju;r;rp kl;lk; 4.5 : re;ju ;g ;gq;fSf;F Vw;wthW Ngrpd; Njw;wj;ij

gpuNahfpg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. xU khjpupntspapd; gpupg;ig tiuaWg;ghu;.

2. nkhj;j epfo;jfTj; Njw;wj;ijf; Fwpg;gpl;L epWTthu;.

3. Ngrpd; Njw;wj;ijf; Fwpg;gpLthu;.

4. mjidg; gad;gLj;jp gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. B
1
, B

2
,..., B

n
  vd;gd epfo;r;rpntspapYs;s epfo;r;rpfs; vd;f.

vdpd; vd;gJ S ,d; xU gpupg;G vd miof;fg;gLk;.

1 2 3{ , , , ...........}B B B  vd;gd S ,d; gpupg;G.

(i)    
1

n

i
i

B S

 

(ii)  i jB B     ,1 ,i j i j n  
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2. {B
1
, B

2
,..., B

n
 } vd;gJ  khjpupntsp   njhlu;ghd  epfo;r;rp

ntsp S  ,d; xU gpupg;G vd;f.

P(B
i
) > 0 MAk; A vd;gJ epfo;r;rp ntsp   ,y; ahjhapDk;

xU epfo;r;rp MAk; ,Ug;gpd;>

     
1

P A P A | B P B
n

i i
i



3. Ngrpd; Njw;wk;

{B
1
, B

2
,..., B

n
 } vd;gJ    vd;w epfo;r;rp ntspapd; xU gpupg;G

vd;f. A  vd;gJ epfo;r;rp ntsp   ,Ys;s ahJnkhU epfo;r;rp

vdpd;>

 
   

   
j

1

P A|B P B
P B |A

P A|B P B

j j

n

i i
i





4. NkNyAs;s Njw;wq;fisg; gad;gLj;jpg; gpurpdq;fisj; jPu;g;gjw;F

khztu;fSf;F topfhl;Lf.
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Nju;r;rp 5 : jPu;khdpf;Fk; jpwid Nkk;gLj;jpf; nfhs;tjw;F tpQ;Qhd

Kiw khjpupfis cgNahfpg;ghu;.

Nju;r;rp kl;lk; 5.1 : Gs;sp tpgutpaypd; jd;ikia mwpKfk; nra;thu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. Gs;sptpgutpay; vd;why; vd;d vd tpsf;Fthu;.

2. Gs;sptpgutpaypd; jd;ik gw;wp tpsf;Fthu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. Gs;sptpgutpay;

mDkhdq;fisAk; jPu;khdq;fisAk; Nkw;nfhs;tjw;fhff;

fzpaj; juTfisg; ngw;Wg; gFg;gha;T nra;Ak; tpQ;Qhdk;

Gs;sptpgutpay;  vdg;gLk;.

2. Gs;sptpgutpay; ,U gFjpfshfg; gpupf;fg;glyhk;.

(i) tptuzg; Gs;sptpgutpay;

(ii) mDkhdg; Gs;sptpgutpay;

tptuzg; Gs;sptpgutpay;

ml;ltizfs;> tiuGfs;> nghUj;jkhd mstPLfs; %yk;

juTfis xOq;FgLj;jy;> fhl;rpg;gLj;jy;> tpgupj;jy; Kiwfs;

mlq;fpaJ tptuzg; Gs;sptpgutpay; vdg;gLk;.

mDkhdg; Gs;sptpgutpay;

khjpup KbTfisg; gad;gLj;jpf; Fbj;njhifapy; jPu;khdq;fis

Ak; vjpu;T $wy;fisAk; Nkw;nfhs;tjw;fhd Kiwfs;

mlq;fpaJ mDkhdg; Gs;sptpgutpay; MFk;.
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Nju;r;rp kl;lk; 5.2 : ika ehl;l mstPLfs; gw;wp tpgupg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. ikaehl;l msitfs; Mf ,il> ,ilak;>  Mfhuk;

vd;gdtw;iw tpgupg;ghu;.

2. ikaehl;l msitfisf; fhz;ghu;.

3. epiw vw;wpa ,ilapidf; fhz;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. ,il> ,ilak;> Mfhuk; vd;gd ikaehl;l msTfs; MFk;.

2 ,il

 1 2, ,..., nx x x  vd;gd juTfshf ,Uf;f>

mtw;wpd; ,il 1

n

i
i

x

x
n



 MFk;.

 1 2, ,..., nx x x  vd;gd KiwNa 1 2, ,..., nf f f  kPbwd;fisAila

juTj; njhFjp vd;f.

,il 
1

1

n

i i
i

n

i
i

f x

x

f










 $l;lkhf;fg;gl;l juTfSf;F x
i
 MdJ  i  MtJ tFg;ghapilapd;

eLg;ngWkhdKk;  KiwNa 1 2, ,..., nf f f   kPbwd;fSk;

vdpy;> ,il 
1

1

n

i i
i

n

i
i

f x

x

f










 FOf; Fwpj;jy; Kiw gw;wpf; fye;JiuahLf.

FOf; Fwpj;jy; Kiwapy; ,ilahdJ
x a

Y
b
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Mfhuk; :

 guk;gypy; mjpcau; kPbwidf; nfhz;l khwpapd; ngWkhdk;

Mfhuk; vdg;gLk;. xd;wpw;F Nkw;gl;l Mfhuk; ,Uf;fyhk; vdf;

$Wf.

$l;lkhf;fg;gl;l kPbwd; guk;gYf;F Mfhuk; gpd;tUkhW fzpf;fg;

gLk;.

Mfhuk; 
1

1 2

= Lmo c
 

  
   

,q;F>

Lmo - Mfhu tFg;gpd; fPo; tiug;G

c - tFg;ghapilapd; gUkd;

1 1mo mof f   

2 1mo mof f   

mof  vd;gJ Mfhu tFg;ghapilapd; kPbwd;

,ilak; :

 juTfspd; tupirg;gLj;jg;gl;l xOq;fpd; eLg;ngWkhdk; ,ilak;

MFk;.

 n  vz;zpf;ifahd juTfspd; VWtupirapyhd xOq;F

1 2, ,..., nx x x  vd;f.

xOq;fpd; 
1

2

th
n  
 
 

MtJ <l;L ,ilak; vdg;gLk;.

(a) n xw;iw

(b) n  ,ul;il MfTs;s re;ju;g;gq;fisf; fye;JiuahLf.

 $l;lkhf;fg;gl;l juTfSf;fhd ,ilak;

,ilak; 2
 m

c

N
f c

L
f

 
 

    MFk;.

L
m
 - ,ila tFg;ghapilapd; fPo; tiug;G

c  - tFg;ghapilapd; gUkd;
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f  - L
m   
,w;F fPo; cs;s vy;yh kPbwd;fspdJk;

$l;Lj;njhif

Cf   - ,ila tFg;gpd; kPbwd;

 kPbwd;fspd; nkhj;jf; $l;Lj;njhif.

3. epiwNtw;wpa ,il gw;wpf; fye;JiuahLf.

1

1

n

i i
i

n

i
i

w x

x

w









 ,q;F ix  ,d; epiw iw  MFk;.

Nju;r;rp kl;lk; 5.3 : rhu; mikT mstPl;Lg; ngWkhdq;fs; %yk; kPbwd;

guk;giy tpgupg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. kPbwd; guk;gy;fspd; rhu;G mikTg; ngWkhdq;fisf;

fhz;ghu;.

2. juTfis tifFwpf;f ngl;b tPry; tiuGfis

cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F:

1.  Kjyhk; fhyiz (Q
1
)

VWtupirapy; xOq;FgLj;jg;gl;l juTj; njhFjp xd;wpd; 
1

4

th
n  
 
 

MtJ <l;L Kjyhk; fhyiz vdg;gLk;.

 ,uz;lhk; fhyiz (Q
2
)

VWtupirapy; xOq;FgLj;jg;gl;l juTj; njhFjp xd;wpd; 
1

2

th
n  
 
 

MtJ <l;L ,uz;lhk; fhyiz MFk;.
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 %d;whk; fhyiz (Q
3
)

VWtupirapy; xOq;FgLj;jg;gl;l juTj; njhFjp xd;wpd;

 
3

1
4

th
n  MtJ <l;bd; ngWkhdk; %d;whk; fhyiz vdg;gLk;.

Fwpg;G : Q
2  
MdJ (,ilak;) 2k; fhyizahFk;.

 k  MtJ fhyiz kQ  MdJ gpd;tUkhW jug;gLk;.

,q;F  k = 1, 2, 3

4
k k

k

KN
f C

Q L
f

 
 

      ,q;F k = 1, 2, 3

L
k
- k MtJ fhyizapd; tFg;ghapilapd; fPo; tiug;G.

C - tFg;ghapilapd; gUkd;

f - L
k 
,w;F fPo; cs;s vy;yh kPbwd;fspdJk; $l;Lj;njhif

f
k
- k MtJ fhyizapd; tFg;ghapilapd; kPbwd;

N - kPbwd;fspd; nkhj;jf; $l;Lj;njhif

 rjkiz

juTj; njhFjp xd;wpd; P MtJ rjkiz> VWtupirapy; xOq;F

gLj;Jk;NghJ 
100

th
pn 
 
 

 MtJ <l;bd; ngWkhdk; MFk;.

(,q;F epiwnaz;> epiwnaz; my;yhj tiffisf; fye;Jiu

ahLf.)

2. ngl;b tiuG:

,q;F ngl;bahdJ %d;W fhyizfisAk; fhl;Lk;  ngl;bap

ypUe;J ePl;lg;gl;bUf;Fk; NfhLfs;> khwpapd; ,opTg; ngWkhdk;>

cau;Tg; ngWkhdk; tiu nry;Yk;.

ngl;b jutpd; 50%  If; nfhz;bUf;Fk;.

 

Q
1

Q
2

Q
3(,opTg; ngWkhdk;) (cau;Tg; ngWkhdk;)
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Nju;r;rp kl;lk; 5.4 : tpyfypd; msitfisg; ghtpj;Jg; guk;gnyhd;wpd;

tpyfiy tpgupg;ghu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. k Pbwd; guk;gy;fspy; jPu ;khdk; vLg;gjw;Fg;

nghUj;jkhd tpyfy; msitfisg; gad;gLj;Jthu;.

2. tpyfy; msitfs; gw;wpAk;> mtw;wpd; Kf;fpaj;Jtk;

gw;wpAk; Fwpg;gpLthu;.

3. Z   Gs;spapy; xd;W Nru;e;j  ,il>  khww;wpwd;

gw;wp tpsf;Fthu;.

4. Z   Gs;spapy; xd;W Nru;e;j ,il> khww;jpwd;>

vd;gtw;Wf;fhd #j;jpuq;fisg; ngWthu;.

5. Z   Gs;spia tpgupg;ghu;.

6. rpjwy; mstPLfis gpurpdq;fs; jPu ;g ;gjw;F

cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. kPbwd; guk;gypy; mz;zsthf;fk; kjpg;gPL vd;gtw;wpy; ikaehl;l

msitfspd; cgNahfk; gw;wpg; nghUj;jkhd cjhuzq;fSld;

fye;JiuahLf.

2.  rpjwy; juTfspd; guT Kiwiaf; fhl;LfpwJ.

rpjwypd; msitfs;> juTfs; vt;thW gutpAs;sd vd;gijf;

Fwpf;fpd;wd.

gpd;tUk; rpjwy; msitfis tiuaWf;f.

 tPr;R

kpfg; ngupa ngWkhdj;jpw;Fk; kpfr; rpwpa ngWkhdj;jpw;F

kpilNaahd tpj;jpahrk; tPr;R MFk;.

 ,ilf;fhyiz tPr;R = 3 1Q Q-

 miu ,ilf;fhyiz tPr;R 
3 1Q Q

2
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 ,iltpyfy;

 1 2, ,..., nx x x  vd;w juTj; njhFjpapd;

,iltpyfy; 1

n

i
i

x x

n







 MFk;.

 kPbwd; guk;gnyhd;wpw;F

,iltpyfy; 1

| |
n

i i
i

i

f x x

f











 MFk;.

($l;lkhf;fg;gl;l kPbwd; guk;gypy; ix > i  MtJ tFg;gpd;

eLg; ngWkhdk;)

 khww;wpwd;

 1 2, ,..., nx x x  vDk; juTj; njhilapy;>

khww;wpwd; = 
 

2

1

n

i
i

x x

n



 MFk;

khww;wpwd; = 

2

21

n

i
i

x

x
n
 


 MFk;

vdf; fhl;Lf.

 $l;lkhf;fg;gl;l kPbwd; guk;gypy;

khww;wpwd;  =

 
2

1

1

n

i i
i

n

i
i

f x x

f








 MFk;

    =

2

21

1

n

i i
i

n

i
i

f x

x

f









 vdf; fhl;Lf.
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 epak tpyfy;

epak tpyfy; = khww; wpwd;

3. $l;L ,il

2n , 2n  vz;zpf;ifAila juTj; njhFjpfs; ,uz;bd; ,il

1x  , 2x   vd;f. ,U njhFjpfSk; xd;whff; fUjpd; Gjpa ,il

1 1 2 2

1 2

  
n x n x

x
n n

+
=

+  vdf; fhl;Lf.

,t;thNw mtw;wpd; khww;wpwd;fs;  KiwNa  2
1  , 2

2  vdpd;>

,U njhFjpfSk; xd;whf;fg;gl;Lg; ngwg;gLk;. njhFjpapd; Gjpa

khww;wpwd; 2  MdJ>

 2 2 2
1 1 2 2

1 2

1
n n

n n
   

  
 

21 2
1 22

1 2

n n
x x

n n
 

  vdf; fhl;Lf.

4. Z  Gs;sp

1 2, ,..., nx x x  vd;gtw;wpd;  ,il x  vdTk;  epak tpyfy; 

vdTk; nfhs;f.

i
i

x x
z




  vd tiuaWf;fg;gLk;.

iz  vd;gJ ix ,d; Z- Gs;sp vdg;gLk;.

1 2, ,..., nz z z  vd;gtw;wpd; ,il 0 vdTk; epak tpyfy; 1 vdTk;

fhl;Lf.

5. Vfgupkhz cUkhw;wk; gw;wpf; Fwpg;gpLf. (Fwpg;gLj;jy; Kiw)

guk;gy; xd;wpd; ,il x > epak tpyfy;   vd;f.

a, b  vd;gd xUikfshftpUf;f> y = ax+b vDk; cUkhw;wj;ijf;

fUJf.

y ax b= +  vdTk;

x yb   vdTk; fhl;Lf.



96

Nju;r;rp kl;lk; 5.5 : Xuha mstPLfspd; %yk; guk;gnyhd;wpd; tbtj;ijj;

Jzpthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Xuha mstPLfis tiuaWg;ghu;.

2. Xuha mstPLfisg; gad;gLj;jpg; guk;gy;fspd;

tbtq;fisj; jPu;khdpg;ghu;.

fw;wy; - fw;gpj;jy; nranyhOq;F :

1. gpardpd; Xuhaf;Fzfk; gpd;tUkhW tiuaWf;fg;gLk;.

K 
,il - Mfhuk;

epak tpyfy;

my;yJ

K 
3(,il - ,ilak; )

epak tpyfy;

2. Neuhd Xuhak;   rkr;rPu;

 kiwahd Xuhak;

 Mfhuk

,il

uOHkhMfhuk

Mfhuk

,ilak
,ilak

,ilak
,il
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ghlrhiy kl;lf; fzpg;gPL
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mwpKfk;

fw;wy; - fw;gpj;jy; kjpg;gPL Mfpad fy;tpr; nrad;Kiwfspd; Kf;fpa %d;W

$WfshFk; vd;gJk;> fw;wy; fw;gpj;jypd; Kd;Ndw;wj;ij mwpaf; fzpg;gPL kjpg;gPL

gad;gLj;j Ntz;Lk; vd;gJk; vy;yh Mrpupau;fSk; njspthf mwpe;jpUf;f Ntz;ba

xU tplakhFk;. mit xd;wd; kPJ xd;W nry;thf;Fr; nrYj;Jk; mNjNtis

xt;nthd;Wk; kw;iwatw;wpd; Kd;Ndw;wj;jpYk; nry;thf;Fr; nrYj;Jfpd;wd vd;gJ

Mrpupau;fs; ahtUk; mwpe;j cz;ikahFk;. njhlu; (epjKk; epfOk;) kjpg;gPl;Lf;

Nfhl;ghLfSf;fpzq;f fw;wy; eilngWk; NghNj kjpg;gPLk; ,lk;ngw Ntz;Lk;.

,J fw;wy; - fw;gpj;jy; nrad;Kiwapd; Muk;gg;gFjp> ,ilg;gFjp> ,Wjpg;gFjp

Mfpa ve;j xU rkaj;jpYk; ,lk; ngwyhk; vd;gij Mrpupau;fs; tpsq;fpf;

nfhs;tJ mtrpakhFk;. jkJ khztiu kjpg;gpl vjpu;ghu;f;Fk; Xh; Mrpupau;

fw;wy; - fw;gpj;jy; kjpg;gPL Mfpad njhlu;ghd xOq;fhd jpl;lnkhd;iwg;

gad;gLj;jy; mtrpakhFk;.

ghlrhiyia mbg;gilahff; nfhz;l fzpg;gPl;L Ntiyj;jpl;lkhdJ xU guPl;ir

KiwNah Nrhjid elhj;JtNjh my;y. mJ khzth;fsJ fw;wiyAk;>

Mrpupau;fsJ fw;gpj;jiyAk; Nkk;gLj;Jtjw;fhfg; gad;gLj;jg;gLk; xU

jiyaPlhFk;. Mjyhy; khztu;fSf;F mUfpy; ,Ue;J mtu;fSila gyq;fisAk;

gytPdq;fisAk; ,dq;fz;L mtw;wpw;F gupfhuk; fz;lthW khztu;fis mtu;fsJ

cr;r tsu;r;rp kl;lj;ij milar; nra;tjw;fhfg; gad;gLj;jf;$ba xU Ntiyj;

jpl;lkhFk;.

fw;wy;- fw;gpjjy; nrad;%yk; Njly; nrad;Kiwapd;ghy; khzth;fs; topg;gLj;jg;;;

gLfpd;wdu;. ghlrhiyia mbg;gilahff; nfhz;l fzpg;gPl;L Ntiyj;jpl;lj;ijr;

nraw;gLj;Jk;NghJ khztu;;fspilNa Mrpupah; rQ;rupj;J mtu;fs; nra;Ak;

Ntiyfis mtjhdpj;J topfhl;liy toq;fpr; nraw;gly; Ntz;Lk; vd vjpu;

ghu;f;fg;gLfpd;wJ. ,q;F khzth;fs; njhlu;r;rpahf kjpg;gPl;Lf;F cs;shf;fg;gLt

NjhL khztu; Mw;wy; mgptpUj;jp vjpu;ghu;j;jthW eilngWfpd;wjh vd;gij

Mrpupau; cWjpg;gLj;jpf; nfhs;sy; Ntz;Lk;. khztUf;Fj; jf;f mDgtq;fisg;

ngw;Wf; nfhLj;J mtw;iw khzth;fs; rupahfg; ngw;Wf; nfhz;lhu;fsh vd

cWjpg;gLj;jy; fw;wy;-fw;gpjjy; Clhf epfo Ntz;Lk;. mj;NjhL mjw;Fj; jf;f

topfhl;ly; toq;fg;gl Ntz;Lk;. kjpg;gPl;by; (fzpg;gPl;by;) <Lgl;Ls;s Mrpupau;fs;

jkJ khzth;fSf;F ,uz;L tifahd topfhl;ly;fis toq;f KbAk;. mit

nghJthfg; gpd;D}l;ly; / Kd;D}l;ly; vdg;gLk;. khztu;fspd; gytPdq;fisAk;

,ayhikfisAk; fz; ;lwpe ;jNghJ mtu;fsJ  fw;wy; gpur ;r pidfis

eptu;j;jpg;gjw;fhfg; gpd;D}l;liyAk; khztu;fspd; jpwikfisAk; Mw;wy;fisAk;

,dk;fhZk;NghJ mtw;iw Nkd;gLj;j> Kd;D}l;liyAk; toq;FtJ Mrpupaupd;

flikahFk;.

fw;wy;- fw;gpj;jy; nrad;Kiwapd; ntw;wpf;fhfg; ghlnewpapd; Nehf;fq;fSs; ve;j

Nehf;fj;ij ve;j kl;lj;jpy; epiwNtw;w Kbe;jJ vd;gij ,dq;fhzy;> khztu;

fSf;F mtrpakhfpd;wJ. kjpg;gPLfs; %yk; khztu;fs; mile;Js;s Nju;r;rp

kl;lq;fisj; jPu;khdpj;jy; rk;ge;jg;gl;l MrpupauplkpUe;J vjpu;ghu;f;fg;gLfpd;wJ.
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khztu;fs;> Mrpupau;fs;> NtW gpuptpdu;fSf;F khztu;fspd; Kd;Ndw;wk; gw;wpa

jfty;fis mwptpg;gjw;F Mrpupau; Kida Ntz;Lk;. ,jw;Fg; gad;gLj;jf;$ba

kpfTk; nghUj;jkhd Kiw> njhlu;r;rpahf khztiu kjpg;gPl;Lf;F cl;gLj;j

tha;g;gspf;Fk; ghlrhiy kl;l kjpg;gPl;L KiwahFk;.

Nkw;gb Nehf;fj;Jld; nraw;gLk; Mrpupau;fs; jkJ fw;gpj;jy; nrad;KiwiaAk;

khztu;fspd; fw;wy; nrad;KiwiaAk; NkYk; tpidj;jpwd; kpf;fjhf;Ftjw;F

tpidj;jpwd; kpf;f fw;wy; - fw;gpj;jy; kjpg;gply; Kiwfisg; gad;gLj;j Ntz;Lk;.

,J njhlu;ghf Mrpupau;fSf;Fk; khzth;fSf;Fk; gad;gLj;jj;jf;f mZFKiwg;

Ngjq;fs; (tiffs;) rpy fPNo jug;gl;Ls;sd. ,it ePz;lfhykhf Mrpupau;fSf;F

Njrpa fy;tp epWtfj;jpdhYk;> guPl;irj; jpizf;fsj;jpdhYk; tpsf;fkspf;fg;gl;l

KiwfshFk;. vdNt mit njhlu;ghfg; ghlrhiyj; njhFjpiar; Nru;e;j

Mrpupau;fs;; Nghjpa mwpt+l;lk; ngw;wpUg;gu; vd vjph;ghu;f;fg;gLfpd;wJ. ,k;Kiwfs;;

tUkhW.

1. xg;gilfs; 2. nraw;wpl;lq;fs;

3. Ma;T 4. EZfp Muha;jy;

5. mtjhdpg;Gf;fs; 6. fz;fhl;rp / Kd;itj;jy;fs;

7. fsr; Rw;Wyhf;fs; 8. FWfpa vOj;Jg; guPl;irfs;

9. mikg;Gf; fl;Liufs; 10. jpwe;j E}y; Nrhjidfs;

11. Mf;fr; nraw;ghLfs; 12. nrtpkLj;jy; Nrhjidfs;

13. nra;Kiwr; nraw;ghLfs; 14. Ngr;Rf;fs;

15. Ra Mf;fq;fs; 16. FOr; nraw;ghLfs;

17. vz;zf;fUg; glq;fs; 18. ,ul;ilf; Fwpg;G - ehNsL

19. Rtu;g; gj;jpupiffs; 20. tpdh-tpil epfo;r;rpfs;

21. tpdh-tpilg; Gj;jfq;fs; 22. tpthjq;fs;

23. FOf; fye;Jiuahly;fs; 24. fUj;juq;Ffs;.

25. cldbr; nrhw;nghopT 26. ghj;jpuNkw;W ebj;jy;

mwpKfk; nra;ag;gl;Ls;s Nkw;gb fw;wy; - fw;gpj;jy; kjpg;gPl;L Kiwfs;

midj;ijAk;> vy;yhg; ghlq;fspdJ vy;yh myFfSf;fhfTk; gad;gLj;j KbAk;

vd vjpu;ghu;f;;fg; gltpy;iy. jkJ ghlj;jpw;Fk; Fwpj;j ghl myfpw;Fk; nghUj;jkhd

Kiwfisj; njupT nra;J nfhs;tjw;F mwpt+l;lk; ngw Ntz;Lk;.

Nkw;gb Mrpupau; topfhl;bapy; jkJ khzth;fspd; fw;wy; Kd;Ndw;wj;ijf; fzpg;gplg;

gad;gLj;jf;$ba fw;wy; - fw;gpj;jy; kw;Wk; kjpg;gPl;Lg; Ngjq;fs; gw;wpf; Fwpg;gplg;gl;

Ls;sJ. Mrpupau;fs; jkJ khzth;fspd; Kd;Ndw;wj;jpw;fhf mtw;iwj;  jf;fthW

gad;gLj;jy; Ntz;Lk;. ,tw;iwg; gad;gLj;jhJ jtpu;;j;jy; khztu; jkJ mwpthw;wy;

kw;Wk; cs vOr;rp> cs ,af;fj; jpwd;fis tsu;j;Jf; nfhs;tjw;Fk; mtw;iw

ntspg;gLj;Jtjw;Fk; jilahf mikAk;.
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