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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;.

,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. [ae;jp FzNrfu
gzpg;ghsu; ehafk;
Njrpa fy;tp epWtfk;
kfufk.
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gpujpg; gzpg;ghsu; ehafk; 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;.

vk;. vg;. v];. gp. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopy;El;gg; gPlk;

Njrpa fy;tp epWtfk;.
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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 2017k;

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; 12 ,w;fhd Gjpa kWrPuikg;G

mwpKfg;gLj;jg;gLfpd;wJ.

juk; 12 ,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; 12 ,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; 12 ghlj; jpl;lj;Jf;Nfw;gf; fw;gjw;F juk; 12 ,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; 12 ,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

vi



khztu;fs; gad;gLj;j KbAk;. ,y;yhtpbd; mjw;fhf Mrpupaupdhy; jahupf;fg;gLk;

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

juk; 12 ghlj;jpl;lj;ij KOikahf fw;gpg;gjw;F 600 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;.

vii



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;

jpU. vk;. vg;. v];. gp. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;gg; gPlk;

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 gPlhjpgjp>
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;

viii



jpU. gp. v];. V. b. [df Fkhu cjtpg; gzpg;ghsu;
fy;tp mikr;R

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 ngNuuh rpNul;l tpupTiuahsu;>
Nguhjidg; gy;fiyf;fofk;.

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

fyhepjp. b. Nf. ky;ytuhahr;rp rpNul;l tpupTiuahsu;>
fsdpg; gy;fiyf;fofk;.

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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3

,ize;j fzpjk; I

Nju;r;rp : 1. nka;naz;fspd; njhiliag; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; : 1.1 nka;naz;fspd; njhilia tifg;gLj;Jthu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. vz; njhFjpapd; tsu;r;rpapid tpsf;Fthu;.

2. vz;fSf;fhd njhilf; Fwpg;gPLfis mwpKfk; nra;thu;.

3. nka;naz;fis Nfj;jpufzpj Kiwapy; tiff;Fwpg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. vz;fspd; gad;ghL Muk;gj;jpypUe;J nka;naz;fspd; njhFjp

tiu tpuptile;j tpjj;ijr; RUf;fkhf tpsf;Ff.

2. ,aw;if vz;fs;> epiwntz;fs;> tpfpjKW vz;fs;> tpfpjKwh

vz;fs;> nka; vz;fs; Mfpa vz; njhilfs; gw;wp khztu;fspd;

Kd;dwpit epidT+l;Lf.

 epiwntz;fspd; njhil   ..., 5, 4, 3, 2, 1,0,1,2,...     

 Neu; epiwntz;fspd; njhil   1,2,3,4...  (,aw;if vz;fs;)

 tpfpjKWntz;fspd; njhil : , 0, ,
 

    
 

 
p

x x q p q
q

 tpfpjKwhntz;fspd; njhil 

 nka;naz;fspd; njhil 

 Nkw;Fwpg;gpl;l njhilfs; ahTk;   ,d; njhilg;gpupTfs;

vdf; fhl;b> mtw;iw ntd;tupg;glk;  xd;wpy;  khztu;fs;

tif Fwpf;FkhW nra;f.

3. nka;naz;fis vz; Nfhnlhd;wpd; kPJ Fwpf;Fk; Kiwia

epidT+l;Lf.

 fPOs;s vz;fis nka;naz; Nfhl;by; Fwpf;f khztu;fSf;F

topfhl;Lf.

 tpfpjKW vz;fs;    tpfpjKwh vz;fs;

  
  


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Nju;r;rp kl;lk;: 1.2 nka;naz;fspd; njhlu;ghlypy; NrLfs;> jrkq;fs;

vd;gtw;iwg; gpuNahfpg;ghu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. jrk vz;fis tifg;gLj;Jthu;.

2. NrLfisf; nfhz;l Nfhitfspd; gFjp vz;fis tpfpjKW

gFjp vz;fshf;Fthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  

    

2.  rkd;ghL xd;wpd; jPu;Tfshfr; NrLfis mwpKfQ; nra;f.

 NrLfSldhd gpd;tUk; fzpjr; nra;iffspy; gapw;rpaspf;f.

  $l;ly;   fopj;jy;

  ngUf;fy;   gpupj;jy;

 NrLfslq;fpa   Nfhitfisr;   RUf;f   khztu;fSf;F

topfhl;Lf.

jrk vz;fs;

KbTW jrkq;fs; Kbtpy; jrkq;fs;

kPSk; jrkq;fs;     kPshj; jrkq;fs;

nka; vz;fs;

tpfpjKW vz;fs; tpfpjKwh vz;fs;
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Nju;r;rp : 2. xU khwpapyhd rhu;Gfisg; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; : 2.1 rhu;Gfs; gw;wp Muha;thu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. rhu;nghd;wpd; cs;Szu;thd fUj;ij tpsf;Fthu;.

2. khwpfs;> khwpypfis ,dq;fhz;ghu;.

3. ,U khwpfSf;fpilahd njhlu;ig tpsf;Fthu;.

4. rhu;nghd;wpd; Ml;rp> tPr;rpid tpsf;Fthu;.

5. xd;Wf;nfhd;W rhu;Gfis tpsf;Fthu;.

6. xd;wpd; Nkyhd rhu;Gfis ,dq;fhz;ghu;.

7. Neu;khW rhu;Gfis tpsf;Fthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. tiuGfspd; cjtpAld; rhu;Gfis mwpKfQ; nra;f.

2. xUik> khwp> gukhdk; vd;gtw;iw mwpKfk;; nra;f.

 ,U  njhilfSf;fpilapy;   fhzg;gLk;  xd;W - xd;W>

xd;W - gy> gy - xd;W> gy - gy njhlu;Gfis cjhuzq;fs;

%yk; tpsf;Ff.

3. njhil X ,ypUe;J njhil Y ,w;fhd rhu;G f vd;gJ X ,d;

xt;nthU %yfk; y cld; xU jdpahd %yfj;Jld; xj;jpUf;fr;

nra;Ak; xU tpjpahFk; vd tpsf;Ff.

4. rhu;nghd;wpd; rhuh khwp> rhu; khwp> tpk;gk;> Ml;rp (D),  ,izahl;rp

(C), tPr;R (R) vd;gtw;iw mwpKfk; nra;f.

FwpaPLfs;:  : , , , ( )f X Y x X y Y f x y   

5. xd;Wf;nfhd;whd rhu;Gfisg; glq;fspd; cjtpAld; tpsf;Ff.

 xd;Wf;F - xd;W Md rhu;GfSf;fhd fpilf; Nfhl;Lr;

Nrhjid.

6. xd;wpd; Nkyhd rhu;Gfisg; glq;fspd; cjtpAld; tpsf;Ff.

7. Neu;khW rhu;Gfis glq;fspd; cjtpAld; tpsf;Ff.

 vspa Neu;khW rhu;Gfis ngw khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk; : 2.2 rhu;Gfspd; tiffs; gw;wp Muha;thu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. tpNrl rhu;Gfis ,dq; fhz;ghu;.

2. rhu;Gfspd; tiuGfis tiuthu;.

3. Nru;j;jpr; rhu;Gfisf; fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  xUikr; rhu;G> kl;Lr; rhu;G> Jz;L Jz;lhd rhu;G> Neu;khW

rhu;G Mfpa tpNrl rhu;Gfis mwpKfk; nra;f.

 xUikr; rhu;G : ( )f k k  ,q;F> k  vd;gJ xUik.

1k   vdpd; ( )f x  myFr; rhu;ghFk;.

NkYs;stw;iw glq;fspd; cjtpAld; tpsf;Ff.

 kl;Lr; rhu;G

( )f x x 
; 0

; 0

x x

x x



 

kl;Lr; rhu;GfSf;fhd tiuGfis tiuf.

 Jz;L Jz;lhd rhu;G : Ml;rpapd; gy;NtW  Mapilfspy;

f   ,d; tpjp khWk; rhu;Gfs;.

Eg:- 

1, 0

( ) 5, 0

, 0

 


 
 

x x

f x x

x x

cjhuz tiuGfis tiue;J tpsf;Ff.

2.  rhu;nghd;wpd; tiuG :

 epiyf;Fj;J Nfhl;Lr; Nrhjidapid typAWj;Jf.

rhu;nghd;wpd; tiuig y  mr;Rf;Fr; rkhe;jukhd xU NfhL

xNu xU Gs;spapy; kl;LNk ntl;Lk;.

3.   $l;Lr; rha;T:

f, g vd;gd  x ,yhd rha;Tfs; vd;f. rha;Tfs; h, t  vd;gd

h(x) = f [g (x)] ,  t(x) = g [f (x)] vd;gd $l;Lr; rha;Tfs; vdg;gLk;.

$l;Lr; rhu;Gfis cjhuzq;fspd; cjtpAld; tpsf;Ff.
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Nju;r;rp :  8. Nfhz mstPLfSld; ,ize;j njhlu;Gfisg;

gpuNahfpg;ghu;.

Nju;r;rp kl;lk; : 8.1 MiuaDf;Fk; ghiff;Fk; ,ilNa cs;s njhlu;igg;

ngWthu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. Nfhzq;fis msg;gjw;Fg; gad;gLj;jg;gLk; jiyik

myFfshfg; ghif> Miuad; vd;gtw;iw mwpKfk; nra;thu;.

2. ghiffis> Miuad;fshfTk; Miuad;fisg; ghiffshfTk;

khw;Wthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  Nfhzq;fis msg;gjw;Fg; ghif> Miuad; vd;w jiyik

myFfs; gad;gLj;jg;gLtJ gw;wpf; $Wf.

 ghif> Miuad; vd;gtw;iw tiuaWf;f.

 ghif> Miuad; ,ilapyhd njhlu;gpid ngw topg;gLj;Jf.

2. ghifapYs;s Nfhzq;fis Miuad;fspYk;> MiuadpYs;s

Nfhzq;fis ghiff;Fk; khw;w topfhl;lTk;.
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Nju;r;rp kl;lk; : 8.2 xU tl;l tpy;ypd; ePsk;> Miur; rpiwnahd;wpd; gug;G

vd;gtw;iwf; fhz;ghu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. xU tl;l tpy;ypd; ePsk;> tl;l Miur; rpiwnahd;wpd; gug;gsT

vd;gtw;iwf; fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  r MiuAila tl;lnkhd;wpy;   Nfhzj;ij mikf;Fk;

tl;l tpy;nyhd;wpy; ePsk; S  MdJ S = r   My; jug;gLk;

vd;gij mwpKfQ; nra;f.

tl;l tpy; AB apd; ePsk; = r

       S = r

 r MiuAila tl;lnkhd;wpd; ikaj;jpy;   Nfhzj;ij

mikf;Fk; tl;lj;Jz;lnkhd;wpy; gug;gsT A  MdJ

21

2
A r  My; jug;gLk;.

Miur;rpiw OAB apd; gug;gsT 21

2
r 

A

B

O


 

A

B

O


 

>

>

r
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Nju;r;rp : 17. nrt;tfj; njf;fhl;bd; mr;Rj; njhFjp Fwpj;j vspa

Nfj;jpu fzpj KbTfisg; nghUj;jkhdthW
cgNahfpg;ghu;

Nju;r;rp kl;lk; : 17.1 njf;fhl;bd; Ms;$w;Wj; jsj;jpy; mike;j ,uz;L

Gs;spfSf;fpilapy; fhzg;gLk; J}uj;ijf; fhz;ghu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. njf;fhl;bd; Ms;$w;Wj; jsj;ij tpsf;Fthu;.

2. fpil> epiyf;Fj;J Ms;$Wfis tiuaWg;ghu;.

3. ehd;F fhy;tl;lq;fis mwpKfk; nra;thu;.

4. ,U Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;lj;jpd; ePsj;ijf;

fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. njf;fhl;bd; Ms;$w;Wj; jsj;ij kPl;Lf. x mr;Rk; y mr;Rk;

,uz;L vz; NfhLfs; vd;gij tpsf;Ff.

2. ( , )P x y  vd;w Gs;spapd; x Ms;$W> y Ms;$W gw;wp tpsf;Ff.

3. Ms;$w;Wj;jsj;jpd; ehd;F fhy; tl;lq;fisAk; mwpKfk; nra;f.

4.  1 1 2 2( , ), ( , )A x y B x y   vdpd;>

 2 2
2 1 2 1( ) ( )AB x x y y     vdg; ngWtJ gw;wp tpsf;Ff.

 ,U Gs;spfSf;fpilapyhd J}uq;fslq;fpa gpurpdq;fis

jPu;f;f topfhl;Lf.

C

>

>

Y

X

A

B

2 1y y

2 1x x

2 2( , )x y

2 1( , )x y
1 1( , )x y
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Nju;r;rp kl;lk; :17.2 ,uz;L Gs;spfisj; njhLf;Fk; Nfhl;Lj; Jz;lj;ijj;

jug;gl;l tpfpjg;gb gpupf;Fk; Gs;spapd; Ms;$Wfisf;

fhz;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. jug;gl;l ,uz;L Gs;spfisj; njhLf;Fk; Nfhl;Lj;Jz;lj;ijj;

jug;gl;l tpfpjg;gb cl;Gwkhfg; gpupf;Fk; Gs;spapd; Ms;$Wfisf;

fhz;ghu;.

2. jug;gl;l ,uz;L Gs;spfisj; njhLf;Fk; Nfhl;Lj; Jz;lj;ijj;

jug;gl;l tpfpjg;gb ntspg;Gwkhfg; gpupf;Fk; Gs;spapd;

Ms;$Wfisf; fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1 1 2 2( , ), ( , )A x y B x y   MFkhWs;s  AB  vd;w  Nfhl;Lj;

Jz;lj;ij AP : PB = m : n vd;w tpfpjj;jpy;>

1. cl;Gwkhfg; gpupf;Fk; Gs;spapd; Ms;$Wfs;.

1 2 1 2P ,  
nx mx ny my

n m n m

  
  

  
 vdTk;>

AP : PB = m : n  vDk; tpfpjj;jpy;

2. ntspg;Gwkhfg; gpupf;Fk; Gs;sp P apy; Ms;$Wfs;

  
1 2 1 2P ,  

nx mx ny my

n m n m

  
  

  
, m n vdTk; ngWf.

    m > n, m < n  vDk; tiffis Muha;f.

  Kf;Nfhzpnahd;wpd; ikag;Nghypapd; Ms;$Wfisf;

   fhz  khztu;fis topg;gLj;Jf.

  Nkw;gb Kbtpd; gpuNahfq;fslq;fpa  tpdhf;fisj;

   jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp : 9. tl;lr; rhu;Gfis tpgupg;ghu;.

Nju;r;rp kl;lk; : 9.1 tl;lr; rhu;Gfis tpgupg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. jpupNfhz fzpj tpfpjq;fis tpsf;Fthu;.

2. jpupNfhz fzpj tpfpjq;fis tl;lr; rhu;Gfs; vdf; $Wthu;.

3. tl;lr; rhu;nghd;wpd; Ml;rp> tPr;R vd;gtw;iw mwpKfk; nra;thu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. nrt;tfj; njf;fhl;bd; mr;Rj; njhFjpapd; %yk; jpupNfhzfzpj

tpfpjq;fis tiuaWf;f.

sin
y

r
 

cos
x

r
 

tan
y

x
  ; 0x 

2. khWk; Nfhznkhd;wpd; jpuNfhzfzpj tpfpjk; mf;Nfhzj;jpd;

rhu;ghFk; vd;gij tpsf;Ff. ,t;tpfpjq;fs; tl;lr; rhu;Gfs; vd

mwpKfQ; nra;f.

3. tl;lr;rhu;nghd;wpd; Ml;rp> tPr;R vd;gd gw;wp tpsf;Ff.

siny x , Ml;rp =  

tPr;R =   1,  1

cosy x , Ml;rp =   ,

tPr;R =   1,  1

tany x , Ml;rp =   - 


 2


 ,d; xw;iw klq;Ffs;

tPr;R =   ,   

x

y

( , )P x y

r


 

>

>
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Nju;r;rp kl;lk; : 9.2 nghJthf cgNahfpf;fg;gLfpd;w Nfhzq;fspd; jpupNfhz

fzpj tpfpjq;fspd; ngWkhdk; fhz;ghu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. jug;gl ;l Nfhzq;fspd; jpu pNfhzfzpj tpfpjq;fspd;

ngWkhdq;fisf; fhz;ghu;.

2. xt;nthU fhy; tl;lj;jpYk; mikAk; Nfhzq;fspd; jpupNfhz

fzpj tpfpjq;fspd; Fwpfisf; $Wthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. 0, , , ,  
6 4 3 2

   
 Mfpa Nfhzq;fspd;>

sin, cos, tan  ngWkhdq;fisg; ngWf.

2. i. Kjyhk; fhy; tl;lj;jpy;>

0 <  < 
2




 
  

 MFk;NghJ

sin 0, cos 0, tan 0      vdf; fhl;Lf.

 0,
2


    vd;w tiffisf; fye;JiuahLf.

ii. ,uz;lhk; fhy; tl;lj;jpy;>

 < θ < 
2




 
  

 MFk;NghJ

sin 0, cos 0, tan 0      vdf; fhl;Lf.

,
2


     vd;w tiffisf; fye;JiuahLf.

iii. %d;whk; fhy; tl;lj;jpy;>

3
 < θ < 

2




 
  

 MFk;NghJ

sin 0, cos 0, tan 0      vdf; fhl;Lf.

3
,

2


     vd;w tiffisf; fye;JiuahLf.
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iv. ehd;fhk; fhy; tl;lj;jpy;>

3
 < θ < 2

2




 
  

 MFk;NghJ

sin 0, cos 0, tan 0      vdf; fhl;Lf.

3
, 2

2


     vd;w tiffisf; fye;JiuahLf.

v.
(2) (1)

 sin(+) all(+)

(3) (4)
tangent(+) cosine(+)

Nju;r;rp kl;lk; : 9.3
2


 ,d; xw;iw klq;Ffs;>   ,d; KO vz; klq;Ffs;>

vd;gtw;why; NtWgLk; Nfhzq;fspd; tl;lr;rhu;Gg;

ngWkhdq;fs; njhlu;ghf tpgupg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. tl;lr; rhu;Gfspd; Mtu;j;jd ,ay;ig tpgupg;ghu;.

2. jpupNfhz fzpj tpfpjq;fspd; njhlu;Gfis vLj;Jiug;ghu;.

3. jug;gl;l gUkDs;s Nfhzq;fspd; jpupNfhz fzpj tpfpjq;fis

vOJthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. ve;jnthU  Nfhzj;ijAk;>  2  ,d;  epiwntz;  klq;nfhd;wp

dhy; mjpfupf;Fk;NghJ> Miuf; fhtpahdJ xU Rw;W my;yJ

gy Rw;Wf;fspD}lhfr;  Rod;W  Muk;g epiyf;F tUk;.   vdNt

, 2 ( )n n      vd;gdtw;wpw;F  xNu jpupNfhz fzpj tpfpjNk

cz;L.

2. Nfj;jpufzpj  Kiwfspd;  %yk;>

3
,  θ ,  ( θ), θ , (2 θ)...

2 2

 
  

   
       

   
  vd;w Nfhzq;fspd;

jpupNfhz fzpj tpfpjq;fis  ,d; jpupNfhz fzpj tpfpjq;fspd;

rhu;ghf ngWf.

3.
2 3 5 7

,   ,   ,   
3 4 6 6

   
, ...  vd;w  Nfhzq;fspd;  sin, cos, tan

ngWkhdq;fisg; ngw khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk; : 9.4 tl;lr; rhu;Gfspd; elj;ijfis tiuG %yk; tpgupg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. tl;lr; rhu;Gfis tiuGfspd; %yk; tiff; Fwpg;ghu;.

2. Nru;j;jp tl;lr; rhu;Gfspd; tiuGfis tiuthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. sin, cos, tan rhu;Gfspd; tiuGfis mwpKfQ; nra;thu;.

2.  sin( )y x   ,  cosy x   , tan( )y x  

 siny kx , cosy kx , tany kx

 siny a b kx  , cosy a b kx  , tany a b kx 

 sin( )y kx b  , cos( )y kx b  , tan( )y kx b 

 sin( )y a b kx    , cos( )y a b kx    ,   tan( )y a b kx   

Nghd;w tiuGfis tiua khztu;fSf;F topfhl;Lf.

 , , ,a b k   Nghd;wtw;wpd; ntt;NtW ngWkhdq;fSf;F

tiuGfis Muha;f.
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Nju;r;rp : 11. jpupNfhz  fzpjg;  gpurpdq;fisj;  jPu;g;gjw;F  ird;

#j;jpuk;>  Nfhird; #j ;j p uk ;  vd ;gtw ;iw
cgNahfpg;ghu;.

Nju;r;rp kl;lk; : 11.1ird; #j;jpuk;> Nfhird; #j;jpuk; Mfpatw;iwf; $Wthu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. Kf;Nfhzp xd;wpd; gf;fq;fisAk;> Nfhzq;fisAk; tof;fkhd

FwpaPLfspy; vLj;Jiug;ghu;.

2. ahNjDnkhU Kf;Nfhzpf;F ird; tpjpiaf; $Wthu;.

3. ahNjDnkhU Kf;Nfhzpf;Fupa Nfhird; tpjpiaf; $Wthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. Kf;Nfhzp xd;wpd; Nfhzq;fs; A, B, C vdTk; mtw;wpw;F vjpuhd

gf;f ePsq;fs; KiwNa a, b, c vdTk; Fwpf;fg;gLnkdf; $Wf.

2.

ahNjDk; Kf;Nfhzp ABC apy; toikahd Fwpg;gPLfSld;

sin  tpjp 
sin sin sinA B C

a b c
   MFk; vdf; $Wf.

3. ahNjDnkhU Kf;Nfhzp ABCapy; toikahd Fwpg;gPLfSld;

cos tpjp>
2 2 2a b c   - 2bc cos AA

2 2 2b a c   - 2ac cos B

2 2 2c a b   - 2ab cos C MFk; vdf; $Wf.

Fwpg;G:- Nkw;gb tpjpfis  epWTtJ  ,t;tplj;jpy;  vjpu;ghu;f;fg;gl

tpy;iy. MapDk; tpjpfspd; gpuNahfk; tpirfspd; rkepiy

apy; vjpu;ghu;f;fg;gLfpd;wJ.

A

B

Cc
b

a

A

B

C
c

b

a

A

B
C

c
b

a

$u;Nfhz Kf;Nfhzp

nrq;Nfhz Kf;Nfhzp

tpupNfhz Kf;Nfhzp
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Nju;r;rp : 4. gy;YWg;gp rhu;Gfis ifahs;thu;.

Nju;r;rp kl;lk; : 4.1 xU khwpg; gy;YWg;gpfis ntspf;nfhzu;thu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. xU khwpapyhd gy;YWg;gpapid tiuaWg;ghu;.

2. Vfgupkhzr; rhu;;Gfs;> ,Ugbr; rhu;Gfs;> Kg;gbr; rhu;Gfs;

vd;gtw;iw NtWgLj;Jthu;.

3. ,U gy;YWg;gpfs; ru;trkdhf ,Ug;gjw;fhd epge;jidfisf;

$Wthu;.

fw;wy;> fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. gy;YWg;gp xd;iw tiuaWj;J mjd; cWg;G> gb> Ke;JWk;

cWg;G> Ke;JWq; Fzfk; vd;gtw;iwf; $Wf.

  1 2
1 2 ...n n n

n n n nf x a x a x a x a 
     

,q;F 1 2, ,......., na a a    ,   n 

2.  Vfgupkhzr; rhu;nghd;wd;wpd; nghJ tbtk;  f x ax b  >

, ;  0a b a   vdTk;

 ,Ugbr;rhu;nghd;wpd; nghJ tbtk;

  2 ,  ,  ,  f x ax bx c a b c    ; 0a   vdTk;

 Kg;gbr;rhu;nghd;wpd; nghJ tbtk;   3 2 ,f x ax bx cx d   

,  ,  ,  a b c d   0a   vdTk; mwpKfQ; nra;f.

3.    P x Q x  vdpd;>

 a apy; vy;yh nka;naz; ngWkhdq;fspw;Fk;     P a Q a

vdTk; xj;j cWg;Gf;fspd; Fzfq;fs; rkd; vdTk; tpsf;Ff.

 Nkw;gb Kbgpid gpurpdq;fis cgNahfpj;J  khztu;fSf;F

jPu;f;f topfhl;Lf.
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Nju;r;rp kl;lk; : 4.2 gy;YWg;gpfs; njhlu;ghd fzpjr; nra;iffisr; nra;thu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. gy;YWg;gpfs; njhlu;ghd mbg;gilf; fzpjr; nra;iffis

tpgupg;ghu;.

2. gy;YWg;gp xd;iw kw;WnkhU gy;YWg;gpahy; tFg;ghu;.

fw;wy;> fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. $l;ly;> tpj;jpahrk;> ngUf;fy; njhlu;ghd Kd;dwpit kPl;Lf.

2.    0Q x   Mf ,Uf;ifapy;  tpfpjKW  gy;YWg;gpr;  rhu;G

fSf;F 
 
 

P x

Q x  vDk; FwpaPl;il mwpKfk; nra;f.

 rpy gy;YWg;gpfs;  R x  ,w;F   ( ) ( )P x Q x R x   Mapd;>

 P x  MdJ  Q x  My; tFf;fg;gLfpwJ vd;gij 
 
 

P x

Q x

vdf; Fwpf;fg;gLk;.

 tFj;jy;> neLk; tFj;jy; vd;gtw;iw cjhuzq;fs; %yk;

tpsf;Ff.
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Nju;r;rp kl;lk; : 4.3 gpurpdq;fs; jPu;g;gjw;F kPjpj; Njw;wk;> fhuzpj; Njw;wk;>

,jd; kWjiy vd;gtw;iwg; gad;gLj;Jthu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. tFj;jy; my;Nfhupjj;ijf; $Wthu;.

2. kPjpj; Njw;wj;ijf; $wp epWTthu;.

3. fhuzpj; Njw;wj;ijAk; mjd; kWjiyiaAk; $Wthu;.

4. kPjpj; Njw;wk;> fhuzpj; Njw;wk; vd;gtw;iwg; gpuNahfpj;Jg;

gpurpdq;fisj; jPu;g;ghu;.

5. gy;YWg;gp xd;wpd; G+r;rpaq;fis tiuaWg;ghu;.

6. gy;YWg;gpr; rkd;ghLfisj; (ehd;fhk; gbtiu) jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. tFg;ghd; = <T  tFj;jp + kPjp vd tpsf;Ff.

2.   f x vd;w gy;YWg;gpia  x a  ,dhy; tFf;Fk;NghJ kPjp

 f a  MFk;. ,q;F a xU khwpyp.

 kPjpj; Njw;wj;ijf; $wp epWTf.

3.    0f a   vdpd;  x a  vd;gJ  f x  ,d; xU fhuzpahFk;.

,q;F a xU khwpyp vd ntspg;gLj;Jf.

 fhuzpj; Njw;wj;ij $Wf.

  x a  vd;gJ  f x  ,d; xU fhuzp vdpd;   0f a   vdf;

fhl;Lf. ,q;F a xU khwpyp

 fhuzpj; Njw;wj;jpd; kWjiyiaf; $Wf.

4.  kPjpj; Njw;wk;> fhuzpj; Njw;wk;  vd;gtw;iw  cs;slf;fpa

gpurpdq;fisj; jPu;f;f khztu;fSf;F topfhl;Lf.

($baJ 4 njupahf; fdpaq;fs;)

5. ( )P x  vd;gJ xU gy;YWg;gpahf ,Uf;f ( ) 0P x    MFkhWs;s

x ,d; ngWkhdq;fs; mg;gy;YWg;gpapd; G+r;rpaq;fs; vdg;gLk;

vd;gijf; $Wf.

6. nghUj;jkhd cjhuzq;fis Kd; itf;f. (ehd;fhk; gbg;

gy;YWg;gp tiu kl;Lk;)
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Nju;r;rp : 10.  jpupNfhzfzpj ru;trkd;ghLfisf; ifahs;thu;.

Nju;r;rp kl;lk; : 10.1 jpupNfhz fzpjf; Nfhitfisr; RUf;Ftjw;Fg;

igjfurpd; ru;t rkd;ghLfis cgNahfpg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. jpupNfhzfzpj ru;t rkd;ghL vd;why; ahnjd tpsf;Fthu;.

2. jpupNfhz fzpj rkd;ghl;Lf;Fk; jpupNfhz fzpj ru;t

rkd;ghl;bw;Fk; ,ilapYs;s NtWghl;il tpsf;Fthu;.

3. igjfurpd; ru;trkd;ghLfisg; ngWthu;.

4. igjfurpd; ru;t rkd;ghLfis cgNahfpj;J gpurpdq;fisj;

jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. jug;gl;l xt;nthU khwpfSf;Fk; toq;fg;gLk; ngWkhdq;fshYk;

jpUg;jp  nra;ag;gLk;  rkd;ghnlhd;W  ru;t  rkd;ghL vdg;gLk;

vd;gij mwpKfk; nra;f.

2.  jug;gl;Ls;s rkd;ghlhdJ khwpfspd; vy;yhg; ngWkhdq;fsh

Yk; jpUg;jp nra;ag;gl Ntz;ba  mtrpakpy;iy vd;gij

cjhuzq;fspd; %yk; $Wf.

 ru;t rkd;ghLfs; midj;Jk; rkd;ghLfs; MFk;. MapDk;

rkd;ghLfs; midj;Jk; ru;r rkd;ghLfs; Mfkhl;lhJ vd

cjhuzq;fSld; tpsf;Ff.

3. θ ahNjDnkhU Nfhzkhf ,Uf;f

2 2cos θ sin θ  1 
2 21 tan θ sec θ 
2 21 cot θ cos ec θ   vd;w igjfurpd; jpupNfhz fzpj ru;t

rkd;ghLfisg; ngWf.

4. igjfurpd; jpupNfhz fzpj rkd;ghLfs;  mlq;fpa gpurpdq;fisj;

jPu;f;f topfhl;Lf.
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Nju;r;rp kl;lk; : 10.2$l;ly;> fopj;jy; #j;jpuq;fis  cgNahfpj;Jj; jpupNfhz

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

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. $l;ly; #j;jpuq;fisg; ngWthu;.

2. $l;ly; #j;jpuq;fis cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. i.   sin A B sin A cos B cos A sin B      vd;gijg;  ngw;W>

mjpypUe;J gpd;tUk; #j;jpuq;fisj; jPu;g;ghu;.

ii.    cos A B cos A cosB sin A sin B    

iii.    sin A B sin A cos B cos A sin B    

iv.    cos A B cos A cos B sin A sin B    

v.     
tan A tan B

tan A B
1 tan A tan B


 

 

vi.    
tan A tan B

tan A B
1 tan A tan B


 

 

2. $l;ly; #j;jpuq;fis cgNahfpj;Jg; gpurpdq;fisj; jPu;f;f

topfhl;Lf.
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Nju;r;rp kl;lk; : 10.3 ngUf;fy;-$l;ly;> $l;ly;-ngUf;fy; #j;jpuq;fis

cgNahfpj;Jg; gpurpdq;fisj; jPu;g;ghu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. ngUf;fy; - $l;ly;> $l;ly; - ngUf;fy; #j;jpuq;fisf;

ifahs;thu;.

2. $l;ly; - ngUf;fy;> ngUf;fy; - $l;ly; #j;jpuq;fSldhd

gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. fPNoAs;s #j;jpuq;fisg; ngw khztu;fis topfhl;Lf.

i.    2sin Acos B sin A B sin A B   

ii.    2cos Asin B sin A B sin A B   

iii.    2cos A cos B cos A B cos A B   

iv.    2sin Asin B cos A B cos A B   

v.
C D C D

sin C sin D 2sin cos
2 2

    
     

   

vi.
C D C D

sin C sin D 2cos sin
2 2

    
     

   

vii.
C D C D

cos C cos D 2cos cos
2 2

    
     

   

viii.
C D D C

cos C cos D 2sin sin
2 2

    
     

   

vd;gdtw;iw ngWf.

2. $l;ly; - ngUf;fy;> ngUf;fy; - $l;ly; #j;jpuq;fis cgNahfpj;J

gpurpdq;fisj; jPu;f;f topfhl;Lf.
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Nju;r;rp kl;lk; : 10.4 ,ul;il klq;F>  Kk;ik klq;F>  miu klq;F

Nfhzq;fis  cgNahfpj;Jj; jpupNfhz fzpjg;
gpurpdq;fisj;; jPu;g;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. miu> ,ul;il> Kk;ikf; Nfhzq;fs; njhlu;ghd #j;jpuq;fisg;

ngWthu;.

2. Nkw;$wpa #j;jpuq;fs; njhlu;ghd gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. (i) sin 2A 2sin Acos A

(ii) 2 2cos 2A cos A sin A 
22cos A 1 

21 2sin A 

(iii) 2

2 tan A
tan 2A

1 tan A




(iv) 3sin 3A 3sin A 4sin A 

(v) 3cos3A 4cos A 3cos A 

NkNy jug;gl;l rkd;ghLfis cgNahfpj;J 
A

sin
2
> 

A
cos

2
>

A
tan

2
 vd;gtw;iwg; ngWf.

2.  NkYs;s  #j;jpuq;fs;  njhlu;ghd  jpupNfhzfzpjr;  ru;t

rkd;ghLfis khztu;fisf; nfhz;L epWTf.

 Kf;Nfhzpnahd;wpy; Nfhzq;fs; njhlu;ghf ru;t  rkd;ghL

fisj; jPu;f;f topfhl;Lf.

c-k;: ahJnkhU Kf;Nfhzj;jpy;>

(i) A+B+C=  ,  MAs;sNghJ

sin(A B) sin( C) sinC   

(ii)      
2 2

      sin sin cos
2 2 2 2

A B C

A B C C





 


    
     

   
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Nju;r;rp : 5. tpfpjKW rhu;Gfisg; gFjpg; gpd;dq;fshf Ntwhf;fp

vOJthu;.

Nju;r;rp kl;lk; : 5.1 tpfpjKW rhu;Gfis gFjpg; gpd;dq;fshf NtWgLj;Jthu;

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. tpfpjKW rhu;Gfis tiuaWg;ghu;.

2. Kiwik tpfpjKW rhu;GfisAk; Kiwikapy; tpfpjKW

rhu;GfisAk; tiuaWg;ghu;.

3. Kiwik tpfpjKW rhu;Gfspd; gFjpg; gpd;dq;fisg; ngWthu;.

4. Kiwikapy; tpfpjKW rhu;Gfspd; gFjpg; gpd;dq;fisg; ngWthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  P x  ck;  Q x ck; x ,yhd ,U gy;YWg;gpfshfTk;>

  0Q x   MfTk; ,Uf;ifapy;> 
 
 

P x

Q x  vDk; tbtpyhd rhu;G

tpfpjKW rhu;G vd  miof;fg;gLk;.  ,r;rhu;gpd;  Ml;rp    0Q x 

MfTs;s x ,d; ngWkhdq;fs; MFk;.

2.  njhFjpapy;  cs;s  gy;YWg;gpapd;  gbahdJ   gFjpapYs;s

gy;YWg;gpapd; gbapYk; rpwpjhf  ,Uf;Fk; re;ju;g;gq;fspy;>

,t;tpfpjKW rhu;ghdJ  Kiwik  tpfpjKW rhu;G vdg;gLk;.

 tpfpjKW rhu;gpd; njhFjpg; gy;YWg;gpapd; gbahdJ gFjpapy;

cs;s gy;YWg;gpapd; gbapYk;  ngupjhf  my;yJ rkkhf

,Ug;gpd; ,t;tpfpjKW rhu;G Kiwikapy;  tpfpjKW rhu;G

vdg;gLk;.

3. Kiwik tpfpjKW rhu;Gfis gFjpg; gpd;dq;fshf gpupg;gjw;F

khztu;fis topfhl;ly;.  (Mff;$baJ 4 njupahf; fdpaq;fs;)

gpd;tUk; tiffisf; fUJf.

 gy;YWg;gp   Q x  MdJ  Vfgupkhz  fhuzpfshf

czu;j;jg;gLk; re;ju;g;gq;fspy;

 gy;YWg;gp  Q x  MdJ kPSk; Vfgupkhz fhuzpfshf

czu;j;jg;gLk; re;ju;g;gq;fspy;

 gy;YWg;gp  Q x  MdJ xd;W my;yJ ,uz;L ,Ugbf;

fhuzpfshf czu;j;jg;gLk; re;ju;g;gq;fspy;
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4. Kiwikapy; tpfpjKW rhu;Gfis gFjpg; gpd;dq;fshfg; gpupg;gjw;F

khztu;fis topfhl;ly;. (Mff;$baJ 4 njupahf; fdpaq;fs;)

gpd;tUtdtw;iw fUj;jpy; nfhs;f.

 gy;YWg;gp  P x  ,d;gb = gy;YWg;gp  Q x  ,d; gb Mapd;>

 
 

P x

Q x   = K + 
 
 

R x

Q x  vd vOjg;glyhk;.

K  MdJ xU khwpypahFk;. NkYk; ,q;F>

 R x  ,d;gb <   Q x  ,d;gb MFk;.

 gy;YWg;gp  P x  ,d;gb > gy;YWg;gp  Q x  ,d; gb Mapd;>

 
 

P x

Q x   =  h x  + 
 
 

R x

Q x   vDk; tbtpy; vOjg;gl KbAk;.

,q;F>  R x  ,d;gb <   Q x  ,d;gb MtJld;>

 h x  MdJ  P x  I  Q x  My; tFf;Fk;NghJ ngwg;gLk;

<T MFk;.

 h x  I fhz;gJld; 
 
 

R x

Q x  I gFjpg; gpd;dq;fshf;f

Ntz;Lk;.
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Nju;r;rp : 6. Rl ;b t pj pfisAk ; >  klf ;if t pj pfisAk ;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; : 6.1 Rl ;b tpj pfisfisAk; > klf ;if tpj pfisAk;

cgNahfpj;J gpurpdq;fisj; jPu;g;ghu;

ghlNtis : 01

fw;ww; NgWfs; : 1. Rl;b tpjpfisg; gad;gLj;Jthu;.

2. klf;if tpjpfisg; gad;gLj;Jthu;.

3. mb khw;wy;fisg; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  a, b   MfTk;  m, n  MfTk; ,Uf;f> fPo;tUtdtw;iw

kPs;Qhgfg;gLj;jy;.

(i) m n m na a a  

(ii)
m

m n

n

a
a

a


(iii)
1n

n
a

a
     

1
n

a

 
  

 
for  a   0

(iv) 0 1a     for    a   0

(v)  
nm mna a

(vi)  
m m mab a b 

(vii)

m m

m

a a

b b

 
 

 
    for  b   0

 nka; vz; xd;wpd; n   MtJ %yk;>

a, b vd;gd nka; vz;fshfTk;>

n vd;gJ Neu; KO vz;fshfTk; ( 2)n   MfTk; ,Uf;f

na b  vdpd; b  vd;gJ a  apdJ n MtJ %yk; MFk;.

1

 nnb a a  

n = 2 MFk;NghJ ngwg;gLtJ tu;f;f%yk;>

n = 3 MFk;NghJ ngwg;gLtJ fd%yk; MFk;.
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a > 0 MfTk; n vd;gJ ,ul;il vz;zhfTk; ,Uf;Fk;NghJ

,U %yq;fs;  cz;L.   mit  xd;Wf;nfhd;W   gUkdpy;

rkkhfTk; xd;Wf;nfhd;W vjpu;Fwpfisf; nfhz;bUf;Fk;.

 n   MtJ jiyik %yk;>

a vd;gJ nka;naz;zhf  cs;sNghJ  a = bn  ,w;F Mff;

Fiwe;jJ xU n MtJ %yk; cz;L.

a  apd; n MtJ jiyik %yk; vd;gJ aapd; mNjFwpia

nfhz;bUf;Fk;.   NkYk;  ,J n a   my;yJ 
1

na  ,dhy;

Fwpf;fg;gLk;.

n = 2 MFk;NghJ n ,dJ Rl;bahdJ Fwpf;fg;glhJ jtpu;f;fg;

gLk;.

c-k;: a

a, b  vd;gd nka; vz;fshfTk;> ,m n   MfTk; ,Ug;gpd;

fPNo Fwpg;gpl;l %yq;fs; ahTk; nka; vz;fshFk;.

(i)  
m

n m na a

(ii) n   =  abn na b

(iii)   =  
n

n
n

a a

bb
   ,q;F   0b 

(iv)   =  m n mna a

(v)     = 
n

n a a

(vi)     = | |
n

n a a    ,q;F  n  Xu; ,ul;il

(vii) nn a   = a          ,q;F  n  Xu; xw;iw
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2. klf;if tpjpfis cgNahfpj;J>

N log Nb
aa b  

 0,  N 0, 1a a    vd tiuaWf;Ff.

klf;if tpjpfs;.

 log MN log M log Na a a 

M
log log M log N

N
a a a

 
  

 

log N log Np
a ap ;  Qp  , ,  M, Na   MFk;.

3. mbkhw;wk; nra;f.

log
log

log
c

a

c

b
b

a


1
log ,  ,  ,  0

log
a

b

b a b c
a

 

10lg log   vdf; $Wf.



28

Nju;r;rp : 7. nka;naz;fSldhd rkdpypfisf; nfhz;l
gpurpdq;fisj; jPu;g;ghu;.

Nju;r;rp kl;lk; : 7.1 rkdpypfs; njhlu;ghd mbg;gil KbGfisg; ngWthu;.

ghlNtisfs; : 04

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

2. Kj;Jkp tpjpiaf; $Wthu;.

3. nka;naz; Nfhl;by; rkdpypfisf; Fwpg;ghu;.

4. Mapilf; FwpaPl;by; rkdpypfisf; Fwpg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

a  Neu; Mapd; 0a a R    vd typAWj;Jf.

/ a  Neu; Mapd; a > 0 MFk;.

1. a, b vd;gd nka; vz;fshftpUf;f>

(i)  a b   Neu; vz; Mapd; kl;LNk a b   vdTk;>

(ii)  a b  kiw vz; Mapd; kl;LNk a b  vdTk; tiuaWf;Ff.

2. x, y vd;gd ahNjDk; ,U vz;fs; vdpd; gpd;tUtdtw;Ws;

xd;W cz;ikahFk;.
x y , x y  , x y

3. nka;naz; Nfhl;by; rkdpypfisf; Fwpj;jy;.

4.   ,y; cs;s Mapilfshfg; gpd;tUk; tpNrl njhilg; gpupTfis
mwpKfk; nra;f.

,   a b a b  ck;  Ak; vdpd;>

Mapil Fwpg;gPL

             ,  x a x b a b  

           [ ,  )x a x b a b  

           ( ,  ]x a x b a b  

             ,  x a x b a b  

gpd;tUk; Mapilfis tpsf;Ff.

           [ ,  )x x a a  

           ( ,  )x x a a  

           ( ,  }x x a a  

           ( ,  )x x a a  
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Nju;r;rp kl;lk; : 7.2 rkdpypfis Muha;thu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. rkdpypfs; njhlu;ghd mbg;gilg; NgWfisf; $wp epWTthu;.

2. ml;ru fzpjf; Nfhitfisf; nfhz;l rkdpypfis jPu;g;ghu;.

3. tpfpjKW rhu;Gfs; nfhz;l rkdpypfis ml;rufzpj KiwahfTk;

tiuG %yKk; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  ,  ,  a b c   Mapd;>

(i)  ,  a b b c a c   

(ii) a b a c b c    

(iii)  ,  0a b c ac bc   

(iv) 0  ,  0a b c ac bc    

(v)  , 0 0a b c ac bc    

(vi)   ,  a b c d a c b d     

(vii) 0  ,  0a b c d ac bd     

(viii)
1 1

0 a b
a b

   

(ix)
1 1

0 a b
a b

   

(x) 0a b   MfTk; n vd;gJ Neu; tpfpjKW vz;zhfTk;

,Ug;gpd; 
n na b , n na b  MFk;.
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2.   f x ,  g x  vd;gd x ,d; NtW Ntwhd ,U rhu;Gfs; vdpd;>

        ,  f x g x f x g x 

        ,  f x g x f x g x 

 tpfpjKW rhu;Gfs; rk;ge;jkhd rkdpypfisj; jpUg;jp nra;Ak;

x ,d; ngWkhdq;fspd;  Mapilfisf;  fhZk;  nra;if

xOq;if khztu;fSf;F  tpsf;Ff.  jPu;Tfisr; rkdpypf;

FwpaPLfs; %yk;> njhilf; Fwpg;gPLfs;  %yk; tif Fwpf;Fk;

Kiwfisf; fhl;Lf.  tpfpjKW  rhu;Gfspy; gFjpapd; gb

2  MapUj;jy; Ntz;Lk;.

3.
 
 

P x

Q x  tbtpyhd tpfpjKW rhu;Gfspd; jPu;Tfisf; fhz (ml;ru

fzpj Kiw kl;Lk; vjpu;ghu;f;fg;gLfpd;wJ) khztu;fis top

elj;Jf.

,q;F gFjp> njhFjpapy; gbfs; 2 my;yJ mjdpYk; Fiwthf

,Uf;f Ntz;Lk; vd;gij typAWj;Jf.
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Nju;r;rp kl;lk; : 7.3 kl ;Lr ;rhu ;Gfisf ; nfhz;l rkdpy pfSldhd

gpurpdq;fisj; jPu;g;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. nka;naz; xd;wpd; kl;L gw;wpf; $Wthu;.

2. kl;LfSldhd rhu;Gfspd; tiugpid tiuthu;.

3. kl;LfSldhd rkdpypfisj; jPu;g;ghu;.(Vfgupkhz rhu;GfSf;F kl;Lk;)

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. Let x 

Define x
; 0

; 0

x x

x x



 

2.  Let :f    xU rhu;ghFk;.

f  MdJ.

:f  MFkhW tiuaWf;fg;gl;Ls;sJ.

     f x f x

 
( ) ; ( ) 0

( ) ; ( ) 0

f x f x
f x

f x f x




 

,tw;iw cjhuzq;fSld; tpsf;Ff.

 kl;Lr; rhu;Gfspd; tiuGfis tiuf.

 fPOs;s rhu;Gfisj; jPu;f;f khztu;fisj; jahu;g;gLj;Jf.

,    ,   y ax y ax b y ax b= = + = +

  y ax b c= + +

  y c ax b= - +

     y ax b cx d

2  y ax bx c= + +

    ,q;F  , , ,a b c d   MFk;.

3.  fPOs;s rkdpypfspd; jPu;Tfis

  ax b cx d  

  ax b lx m  

    ax b cx d k   

(i) ml;rufzpj Kiwahf

(ii) tiuG Kiwahfg; ngw topfhl;Lf.

,q;F  , , , , a b c d k  MFk;.
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Nju;r;rp : 9. tl;lr; rhu;Gfis tpgupg;ghu;.

Nju;r;rp kl;lk; : 9.5 nghJj; jPu;Tfisf; fhz;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. jpupNfhzfzpj rkd;ghLfisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. nghJj; jPu;Tfs;

 sin θ sin  Mapd;>

( 1)n n      ,q;F n

 cosθ cos  Mapd;>

2n      ,q;F n

 tan θ tan  Mapd;>

n    ,q;F n
tbtpyhd rkd;ghLfspy; jPu;Tfs;.

fhuzpg;gLj;jy; %yk; jPu;f;ff;$ba rkd;ghLfs;

  igjfurpd; Kk;ikfis cgNahfpj;Jj; jPu;f;ff;$bait.

 ,ul;ilf;Nfhz> Kk;ikf;Nfhz> miuf;Nfhz

tha;g;ghLfis cgNahfpj;J jPu;f;ff;$ba rkd;ghLfs;.

 cosθ + sin  = ca b   vd;w tbtpyhd rkd;ghLfs;

jPu;Tfisf; fhzy; kl;LNk vjpu;ghu;f;fg;gLfpd;wJ.

,q;F 2 2c a b 
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,ize;j fzpjk; II

Nju;r;rp : 1. fhtp ml;rufzpjj;ijf; ifahs;thu;.

Nju;r;rp kl;lk; : 1.1 fhtpfis Muha;thu;.

ghlNtisfs; : 03

fw;ww; NgW : 1. vz;zp> vz;zpf;fzpak; vd;gtw;wpd; NtWghl;il tpsf;Fthu;.

2 fhtpf; fzpak;> fhtp vd;gtw;iw mwpKfk; nra;thu;;.

3 fhtp xd;iwf; Nfj;jpufzpj Kiwapy; tif Fwpg;ghu;.

4 fhtp xd;iw ml;rufzpjf; FwpaPl;by; ntspg;gLj;Jthu;.

5 fhtp xd;wpd; kl;il tiuaWg;ghu;.

6. #dpaf; fhtpia tiuaWg;ghu;.

7. Gwkhw;Wf; fhtpia tiuaWg;ghu;.

8. ,U fhtpfs; xd;Wf;nfhd;W rkkhtjw;F Ntz;ba epge;jid

fisf; $Wthu;.

9 ,U fhtpfspd; $l;ly; gw;wpa Kf;Nfhz tpjpiaf; $Wthu;.

10. ,U fhtpfspd; $l;ly; njhlu;ghd ,izfu tpjpia caj;jwpthu;.

11. %d;W my;yJ mjw;F Nkw;gl;l fhtpfisf; $l;Lthu;.

12. fhtpnahd;iw vz;zpnahd;why; ngUf;Fthu;.

13. xU fhtpapypUe;J kw;WnkhU fhtpiaf; fopg;ghu;.

14. ,U fhtpfSf;fpilg;gl;l Nfhzj;ij mwpe;J nfhs;thu;.

15. rkhe;juf; fhtpfs; gw;wp mwpe;J nfhs;thu;.

16. ,U fhtpfs; rkhe;jukhtjw;F Ntz;ba epge;jidfisf; $Wthu;.

17. myFf; fhtpia tiuaWg;ghu;.

18. jug;gl;l ahNjDk; ,U jpirfspd; topNa fhtpnahd;wpidf;

$Wfshf;Fthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. gUkid kl;Lk; nfhz;l  Fwpj;j  xU mstpLk; myFld;

ntspg;gLj;jf;$ba  fzpak;  vz;zpf; fzpak;  vdg;gLk;. ,f;

fzpaj;Jld; njhlu;GWk; myF mw;w vz; ngWkhdk; vz;zp

MFk; vd tpsf;Ff.

2.  xU  Fwpg;gpl;l   myFld;  gUkd;>   jpir  vd;gtw;iwf;

nfhz;lJld; Kf;Nfhzf; $l;ly; tpjpf;F mikgitAkhd

fzpaq;fs;  fhtpf;  fzpaq;fs;  vdg;gLk;.  (Kf;Nfhzf;

$l;ly; gpd;du; jug;gLk;) myfw;wNghJ ,it fhtp MFk;.
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 ve;jnthU  fhtpiaAk;  mjd;  jpirf;Fr;  rkhe;jukhff;

Fwpg;gpl;l mstpilf;F Vw;g tiuag;gl;l Nfhl;Lj; Jz;lk;

xd;wpdhy; tiff; Fwpf;fyhk;.

 fhtpf;Fg; gupkhzq;fs; ,y;iy.

fhtpf; fzpaj;jpw;Fg; gupkhzq;fs; cz;L.

4.  Nfhl;Lj; Jz;lk; AB ahy; A  ,ypUe;J B I  Nehf;fpAs;s

fhtp AB


 vdf; Fwpf;fg;gLk;.

 i. “fhtp a ” vd;gJ a vd;gjdhy; Fwpf;fg;gLk;.

ii. mr;R  gjpf;Fk;NghJ  jbj;j  vOj;J  a  ,dhy;  fhtp
Fwpf;fg;gLk;.

iii.,t;thNw ntt;NtW fhtpfSf;F ntt;NtW vOj;Jf;fs;

gad;gLj;jg;gLk;.

5.  i. fhtp xd;wpd; gUkd; kl;L ,dhy; Fwpj;Jf;fhl;Lf.

ii. a vd;w fhtpapd; kl;L a

 ,dhy; Fwpf;fg;gLk;.

iii.fhtp  xd;wpd;  gUkd;  mjid  tiff;Fwpf;Fk;  Nfhl;Lj;

Jz;lj;jpd; ePsk; vdTk;  a

  vd;gJ  vg;NghJk;  kiw

my;yhj xU vz;zpahFk; vdTk; $Wf.

6.  i. gUkd;  g+r;rpakhfTk;  vNjr;irahd  jpirAk;  nfhz;l

fhtp G+r;rpaf;fhtp my;yJ #dpaf;fhtp vd tiuaWf;fg;

gLk;.

ii. G+r;rpaf;fhtp 0 ,dhy; Fwpf;fg;gLk;.

iii. ( ) 0a a  

7.  i. jdpg;gl;l xU fhtpapd; gUkDf;Fr; rkkhtJk;  jpirapy;

mjw;F vjpuhdJkhd xU fhtp mf;fhtpapd; Gwkhw;Wf;fhtp

vdg;gLk;.

ii. a  apd; Gwkhw;Wf;fhtp a  MFk; vdf; $Wf.

8.  i. fhtpfs;  gUkdpy;  rkkhfTk;  xNu  jpirAk; nfhz;l

fhtpfs; rkfhtpfs; vdf; $Wf.

ii.

>

>

A

B

C

D

>
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a

> b

 vd;gd AB,  CD vd;gtw;why; Fwpf;fg;gLk;NghJ>

AB = CD, AB//CDa b 
 
AB,  CD vd;gd xNu Nghf;fpy; mike;jpUj;jy; Ntz;Lk;.

9. i. a

> b

 vd;w  fhtpfs;  KiwNa  AB,  BC  My;  tif

Fwpf;fg;gLk;NghJ mtw;wpd; $l;Lj;njhif   AC My; tif

Fwpf;fg;gLk;.

ii. AB + BC = AC

,q;F AC a b 
 

iii. ,U fhtpfspd; $l;Lj;njhifAk; xU fhtpahFk;. (milj;j

,ay;G)

10. i. Kf;Nfhzpf; $l;ly; tpjpia cgNahfpj;J ,U fhtpfspd;

$l;ly; njhlu;ghd ,izfu tpjpia caj;jwpf.

 Let OA a OB b
 

  vd;f.

OC OA AC
  

  Kf;Nfhzp tpjp

 OC OA OB AC OB
    

   rkfhtpfs;

OC a b


  

11. i. ,uz;L  fhtpfspd;  $l;lYf;fhd  Kf;Nfhzp  tpjpiag;

gad;gLj;jp %d;W my;yJ %d;Wf;F Nkw;gl;l fhtpfisf;

$l;Lthu;.

( )

OB OA AB

a b

OC OB BC

a b c

 

 

 

  

  

  

my;yJ 

    ( )

AB BC AC

OA AC OC

OC a b c

 

 

  

  

  
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12. i. a vd;gJ xU fhtp K vd;gJ xU vz;zp vdpd;>

K a  vd;gJ aapd; K klq;F MFk;.

ii. K a  vd;gJ xU fhtp.

iii. 0, 0, 0K K K     vd;Dk;  tiffSf;F  Ka   vd;Dk;

fhtpiaf; fye;JiuahLf.

13. i. xU fhtpapypUe;J  gpwpnjhU  fhtpiaf;  fopg;gJ vd;gJ>

,uz;lhk; fhtpapd; Gwkhw;Wf; fhtpia Kjyhk; fhtpAld;

$l;LtjhFk;.

ii. ( )a b a b   

Fwpg;G :  $l;ly;> fopj;jy; vd;gJ xNu tifahd fhtpfSf;F

  nghUe;Jk;.

14. ,U fhtpfspd; jpirfSf;fpilg;gl;l NfhzNk mf;fhtpfSf;

fpilg;gl;l NfhzkhFk;.

,a b  vd;gd ,U fhtpfs; vd;f. 0   

,it gpd;tUk; glq;fshy; fhl;lg;gLk;.

15. i. jpirfs; rkhe;jukhfTs;s fhtpfs; rkhe;juf; fhtpfshFk;.

 ,a b  vd;gd ,U fhtpfs;  ,c d  vd;gd ,U fhtpfs;

,a b  vd;gd rkhe;ju fhtpfs;.  ,c d  vd;gd rkhe;ju fhtpfs;.

>

θ

>

ba

>

θ

>

θ

c d

θ

>

>
θ

a

>

θ

>

>

θ
a

>

>
θ

b

a

b

a

b b
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16. i. 0k   MFkhWs;s vz;zpahf k cs;sNghJ

b k a  vdpd; //a b  MFk; vdf; fhl;Lf.

17.  xU myF gUkidf; nfhz;l fhtp myFf;fhtpahFk;.

 a xU myFf;fhtp vdpd; 1a   MFk;.

 a vd;gJ xU fhtp MfTk; a apd; jpirapy; myFf;fhtp

u  vdpd;> a a u  MFk;. mj;Jld; 
a

u
a



18.   jug;gl;l fhtpia tpl;lkhfTk;> mf;fhtp  $Wfshf;fg;gl Ntz;ba

jpirfspy; mLj;Js;s gf;fq;fs; mikaf;$bathW ,izfuk;

G+uzg;gLj;j KbAnkdf; $Wf.

 jug;gl;l fhtpia %iytpl;lkhfTk;>  xd;Wf;nfhd;W nrq;Fj;jhd

jpirapy; mLj;Js;s gf;fq;fs; mikaf;$bathWk; nrt;tfk;

xd;whdJ g+u;j;jp nra;a KbAnkdf; $Wf.

Nju;r;rp kl;lk; : 1.2 tpjpfspd; %yk; fhtp ml;rufzpj mikg;nghd;iw

cUthf;Fthu;.

ghlNtisfs; : 01

fw;ww; NgWfs; : 1. fhtpfspd; $l;ly; njhlu;ghd gpd;tUk; tpjpfisf; $wp epWTthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. i. ,a b  vd;gd ,U fhtpfs; vdpd;>

a b b a    guptu;j;jd tpjp

ii. , ,a b c  vd;gd %d;W fhtpfs; vdpd;>

( ) ( )a b c a b c      Nru;j;jp tpjp.

( )

( )

k a b k a k b

h k a h a k a

   


   
 guk;gy; tpjp.

,q;F ,h k  vd;gd vz;zpfs;.
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Nju;r;rp kl;lk; : 1.3 gpurpdq;fisj; jPu;f;Fk; xU cj;jpahfj; jhdf;fhtpfis

cgNahfpg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. Gs;sp xd;wpd; jhdf; fhtpia tpsf;Fthu;.

2. Gs;sp xd;wpd; jhdf;fhtpia Ms;$w;W mr;Rj;jsj;jpy;

ntspg;gLj;Jthu;.

3. x i yj  tbtpYs;s fhtpfisf; $l;Lthu;> fopg;ghu;.

4. ,a b  vd;gd rkhe;jukw;w> G+r;rpakw;w fhtpfshf ,Uf;f

0  a b  Mtjw;F 0, 0    MFk; vd epWTthu;.

5. Nkw;$wpa Kbtpidg; gpuNahfpg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. c w;gj ;j p O Fwpj;j xU Gs;sp P apd; jhdf;fhtpia OP  vd

tiuaWf;f.

2. myFf;fhtpfs; ,i j I mwpKfg;gLj;Jthu;.

 fhtpnahd;wpd; OX  mr;R topNaahd $W  x   MfTk;>

OY  mr;R topNaahd $W  y MfTkpUg;gpd; ,f;fhtp  xi y j

vdf; Fwpg;gplg;gLk; vdf;fhl;Lf.

 cw;gj;jp O Fwpj;J Gs;sp P ,d; jhdf;fhtp OP r


 Mapd;

r xi y j   vdf; fhl;Lf. ,q;F  P ,  x y  MFk;.

 NkYk;  2 2r x y   vdf; fhl;Lf.

3.  1 1 1a x i y j  > 2 2 2a x i y j   vd;gd ,U fhtpfshf

,Uf;ifapy; mtw;wpd; $l;ly;> fopj;jy; gpd;tUkhW mikAk;.

   1 2 1 2 1 2a a x x i y y j    

   1 2 1 2 1 2a a x x i y y j    

 ,t;thNw ,uz;bw;F Nkw;gl;l fhtpfspd; $l;ly;> fopj;jy;

nka;izfis Nkw;nfhs;thu;.

4. a , b  vd;gd ,uz;L g+r;rpakw;w> rkhe;jukw;w  fhtpfshf

,Uf;ifapy;  0a b      0   , 0   vd epWTf.

5. Nkw;$wpa KbTfis gpuNahfpj;J gpurpdq;fisj; jPu;f;f

topfhl;Lf.

>

>



39

Nju;r;rp kl;lk; : 1.4 fhtpapd; kPJ tiuaWf;fg;gl;l xU fzpjr; nra;ifahf

vz;zpg; ngUf;fk;> fhtpg;ngUf;fk; vd;gtw;iw tpgupg;ghu;.

ghlNtisfs; : 4

fw;ww; NgWfs; : 1. ,U fhtpfspd; vz;zpg; ngUf;fj;ij tiuaWg;ghu;.

2. ,uz;L fhtpfspd; vz;zpg; ngUf;fk; xU vz;zpahFk;.

3. vz;zpg; ngUf;fj;jpd; gz;Gfisf; $Wf.

4. ,uz;L G+r;rpakw;w fhtpfspw;fpilNaahd Nfhzj;ijf; fhz;ghu;.

5. ,uz;L G+r;rpakw;w fhtpfspd; nrq;Fj;jhf miktjw;fhd

epge;jidfis tpgupg;ghu;.

6. ,uz;L fhtpfspd; fhtpg;; ngUf;fj;ij tiuaWg;ghu;.

7. fhtpg; ngUf;fj;jpd; gz;Gfisf; tiuaWg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  vz;zpg; ngUf;fk; (Fw;W ngUf;fk;)

,a b  vd;gd ,U g+r;rpakw;w fhtpfshfTk;>

  vd;gJ ,a b  ,w;fpilg;gl;l Nfhzk; (0 )    MfTk;

,Uf;ifapy;>

,tw;wpd; vz;zpg; ngUf;fkhdJ gpd;tUkhW tiuaWf;fg;

gLk;.

. cosa b a b 

,J Fw;Wg; ngUf;fk; vdTk; miof;fg;gLk;.

 0a  my;yJ 0b   vdpd; 0a b 

2.  cosa b   vd;gJ xU vz;zp vdf; $Wf.

 a b  vdpd; 0a b   vdTk;  
2 2a a a a    vdTk; fhl;Lf.

,q;F a a

3.  a b b a     guptu;jd tpjp

  a b c a b a c      guk;gy; tpjp
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4. ,a b  vd;gd ,U g+r;rpakw;w fhtpfshf ,Uf;ifapy; ,a b

,w;fpilg;gl;l Nfhzk;    MdJ>

cos
a b

a b



  ,dhy; jug;gLk; vdf; fhl;Lf.

5. a  b  vdpy;>

0
2

a b


    

6. fhtpg;ngUf;fk;:

 ,a b   vd;gd ,U g+r;rpakw;w fhtpfshfTk;>

  vd;gJ 0    ,f;fhtpfSf;F ,ilg;gl;l NfhzkhfTk;

,Uf;ifapy;>

,f;fhtpfspd; fhtpg; ngUf;fk; a b  MdJ>

sina b a b n  .

,q;F ,n a b  ,d; jsj;jpw;F nrq;Fj;jhd jpirapy; cs;s

myF fhtpahFk;. NkYk; ( , ,a b n ) MdJ tyif njhFjp

xd;iw cUthf;Fk;.

 0a   my;yJ 0b   my;yJ //a b  vdpd;>

a b  Xu; g+r;rpa fhtp MFk;.

FwpaPL a b  gpd;tUkhW tiuaWf;fg;gLk;.

7. fhtpg; ngUf;fj;jpd; ,ay;Gfs;

 a b b a   

 a b  gug;ig jUk; vd vLj;Jiuf;f.

        Fwpg;G: fhtpg;ngUf;fk; mlq;fpa gpurpdq;fs; vjpu;ghu;f;ftpy;iy.
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Nju;r;rp : 2. xUjs tpirj; njhFjpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; : 2.1 Jzpf;ifnahd;wpy; jhf;Fk; tpirfs; gw;wp tpsf;Fthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Jzpf;if gw;wpa vz;zf;fUit tpgupg;ghu;.

2. tpir gw;wpa vz;zf;fUit tpgupg;ghu;.

3. tpir vd;gJ Xuplg;gLj;jpa fhtpahFk; vdf; $Wthu;.

4. tpiriaf; Nfj;jpufzpj Kiwapy; tif Fwpg;ghu;.

5. nghwpapaypy; gy;NtW tifahd tpirfis mwpKfQ; nra;thu;.

6. Gs;spnahd;wpy; jhf;Fk; xUjs tpirj; njhFjp xd;wpd;

tpisAis tpgupg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. ahNjDnkhU nghUspd; ,af;fj;Jld; njhlu;ghd Vida

J}uq;fSld; xg;gpLk; NghJ kpfr;rpwpa msTfisf; nfhz;l

jpz;kk; Jzpf;if vdf; nfhs;sg;gLk; vdf; $Wf. Jzpf;if

xd;iw> jpzpitf; nfhz;lJk; Miu G+r;rpakhfTk; cs;s xU

Nfhskhff; fUj KbAk; vd;gjhy;> mjidf; Nfj;jpu fzpj

Kiwapy; xU Gs;spahy;  tiff;  Fwpf;fyhk; vdf; $Wf.

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

,af;fj;ij Vw;gLj;j KidAk; my;yJ ,aq;Fk; nghUspd;

,af;fj;jpd; jd;ikapy; khw;wj;ij Vw;gLj;Jk; xU nra;if

tpir MFk; vdf; $Wf.

3. xU tpirf;Fj; jhf;Fg;Gs;spAk;> jhf;ff; NfhLk; ,Ug;gjhy;>

mJ Xuplg;gLj;jpa fhtpahFk; vdf; $Wf.

4. tpirapd; gUkd; epAw;wd; vd;w myfpy; msf;fg;gLk; vdf;

$Wf.  tpirapd;  gUkDf;F  tpfpj  rkkhd ePsj;ijf;

nfhz;lJk;> tpirapd; jpirapy; miktJkhd  Nfhl;Lj; Jz;l

nkhd;wpdhy; tpiria tifFwpf;fyhk; vdf; fhl;Lf.
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5.  gy;NtW tbtpyhd tpirfs;.

i. <u;it tpir> nghUs; xd;wpd; epiw

ii. njhLifAWk; Nkw;gug;Gf;fSf;F ,ilapy; njhopw;gLk;

nrt;td; kWjhf;fk;.

iii. fulhd Nkw;gug;Gf;fSf;fpilapy; njhopw;gLk; cuha;T

tpirfs; (nrt;td; kWjhf;fkhdJ  njhLGs;spapy;

cs;s nghJr; njhlypapd; topNaAk; jhf;Fk;)

iv. ,ionahd;wpd; ,Oit.

v. ,Nyrhd Nfhypy; njhopw;gLk; cijg;Gk; ,OitAk;.

 cijg;G> ,Oit vd;gd jifg;G vdTk; Fwpg;gplg;glyhk;.

6. ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l  tpirfspdhy; Vw;gLj;jg;gLk;

tpisitNa  cz;lhf;Fk; xU jdp tpir jug;gl;l tpirfspd;

tpisAs; vdg;gLk; vdf; $Wf.
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Nju;r;rp kl;lk; : 2.2 Jzpf;if xd;wpy; jhf;Fk; ,uz;L tpirfspd; jhf;fj;ij

tpsf;Fthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. ,U tpirfspd; tpisAisf; $Wthu;.

2. tpir ,izfu tpjpapidf; $Wthu;.

3. ,uz;L tpirfspd; tpisASf;Fupa #j;jpuq;fisg; ngWtjw;F

tpir ,izfu tpjpia cgNahfpg;ghu;.

4. tpir ,izfu tpjpia cgNahfpj;Jg; gpurpdq;fs; jPu;g;ghu;.

5. ,U tpirfspd; fPo; Jzpf;if xd;W rkepiyapy; ,Ug;gjw;Fj;

Njitahd epge;jidfis vOJthu;.

6. jug;gl;l tpir xd;iwj; jug;gl;l ,uz;L jpirfspy; gpupg;ghu;.

7. jug;gl;l tpiria xd;Wf;nfhd;W nrq;Fj;jhd ,uz;L jpirfspy;

gpupg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  Jzpf;if xd;wpy;  jhf;Fk;  ,U tpirfs;  xNu jpirapy;

cs;sNghJ

 Jzpf;if xd;wpy;  jhf;Fk;  ,U tpirfs; xd;Wf;nfhd;W

vjpu;j; jpirapy; cs;sNghJ

2. Jzpf;if xd;wpd; kPJ jhf;Fk;  ,uz;L   tpirfspd; tpisAisf;

fhz;gJ  gw;wpa  tpir  ,izfu tpjpia mwpKfQ; nra;f.

tpir ,izfu tpjp

xU Gs;spapy; jhf;Fk; ,uz;L tpirfs;> mg;Gs;spia xU

cr;rpahff; nfhs;SkhW  tiuag;gLk; ,izfunkhd;wpd;

mLj;Js;s  gf;fq;fspdhy;   gUkd;   jpir  gw;wp  tiff;

Fwpf;fg;gLkhapd; mt;tpU tpirfspdJk;  tpisAshdJ>

mg;Gs;spapD}lhf tiuag;gl;l %iy tpl;lj;jpd; %yk; gUkd;>

jpir gw;wp tiff;Fwpf;fg;gLk;.

3.

2 2 2 2 cosR P Q PQ   

sin
tan

cos

Q

P Q







  vdf; fhl;Lf.

>>

>

>

θ

α

Q

P

R
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tpNrlkhf

i. P Q ii.       P Q   iii. 0     iv.    

vd;w tiffisf; fye;JiuahLf.

4. Jzpf;if xd;wpd; kPJ jhf;Fk; ,uz;L tpirfspd; tpisAs;

njhlu;ghd gpurpdq;fis khztu;fisf; nfhz;L nra;tpf;f.

5. nghUnshd;wpy; jhf;fk;> ,Utpirfs;> gUkdpy; rkdhAk;>

jpirapy; xd;Wf;nfhd;W vjpuhfTk; ,Ug;gpd; mg;nghUs;

mt;tpirfspd; fPo; rkdpiyapy; cs;sJ vdg;gLk;.

6. tpiria tiff;Fwpf;Fk; Nfhl;Lj; Jz;lj;ij tpl;lkhfTk;>

jug;gl;l ,uz;L jpirfspd; topNa mLj;Js;s gf;fq;fs;

,Uf;FkhWk; mikf;fg;gLk; ,zfuj;jpd; Nkw;Fwpg;gpl;l ,uz;L

gf;fq;fspdhy; mt;tpirfspd; jug;gl;l tpirfspd; topNa Md

$Wfs; tiff;Fwpf;fg;gLk; vdf; fhl;Lf. jug;gl;l tpirapdhy;

Vw;gLj;jg;gLk; mNj tpisNt ,f; $WfspdhYk; Vw;gLj;jg;gLk;

vdf; $Wf.

7. gpurpdq;fisj; jPu ;g ;gjw;F ,tFthf xU tpirahdJ

xd;Wf;nfhd;W nrq;Fj;jhd ,uz;L jpirfspy; gpupf;fg;gLk; vdf;

$wp> mf;$Wfisf; ngWf.
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Nju;r;rp kl;lk; : 2.3 Jzpf;if xd;wpy; jhf;Fk; xUjs tpirfspd; jhf;fj;ij

tpsf;Fthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. Jzpf;ifnahd;wpy; jhf;Fk; %d;W my;yJ %d;wpw;F Nkw;gl;l

tpirfspd; tpisAis tpirg; gpupg;gpd; %yk;; fhz;ghu;.

2. Jzpf;if xd;wpy; jhf;Fk; %d;W my;yJ %d;Wf;F Nkw;gl;l

xU js tpirfspd; tpisAis tiuG Kiwahy; fhz;ghu;.

3. Jzpf;if xd;wpd; kPJ xUjs tpirj;njhFjp xd;wpd; rkepiyf;F

(ehg;gj;Jf;F) Ntz;ba epge;jidfisf; $Wthu;.

4. rkdpiyf;fhd epge;jidfis vOJthu;.

5. tpirg; gy;Nfhzpiag; g+u;j;jp nra;thu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  Jzpf;if xd;wpd; kPJ jhf;Fk;  %d;W  my;yJ  %d;Wf;F

Nkw;gl;l  tpirfspd;  tpisAisf;  fhz;gjw;F  tiuG

Kiwia mwpKfQ; nra;f.

 (Jzpf;if xd;wpd; kPJ jhf;Fk; xUjs tpirj;njhFjp xd;iw>

jug;gl;l ,uz;L nrq;Fj;Jj; jpirfspy; gpupj;J> mf;$Wfspd;

ml;rufzpjf;   $l;Lj;  njhifiaf;  fUJtjd;   %yk;

tpisAisf; fhZk; Kiwiaf; fhl;Lf.)  xd;Wf;nfhd;W

nrq;Fj;jhd ,uz;L jpirfspYs;s $Wfspd; ml;rufzpj

$l;Lj;njhif KiwNa X, Y ck; tpisAs; R  ck; vdpd;

2 2R X Y 

(X, Y  ,d; Fwpkhw;wj;Jld;    ,d;  ngWkhdk;  vt;thW

khWfpd;wJ vd;gijf; fhl;Lf.)

R MdJ X ,d; Neu; jpirAld; Mf;Fk; Nfhzk;   vdpd;>

tan
Y

X
   MFk;. ,g; Ngwpid> cgNahfpj;J khztu;fisf;

nfhz;L gpurpdq;fisj; jPu;f;f.

2. Gs;spnahd;wpy; jhf;Fk; ,uz;L my;yJ ,uz;bw;F Nkw;gl;l

tpirfspd; tpisAisf;  fhz;gjw;F  tiuG  Kiwapid

cgNahfpf;f.
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3. Jzpf;if xd;wpd; kPJ jhf;Fk; xUjs tpirj;njhFjp xd;wpd;

rkepiyf;F Ntz;ba epge;jidfshtd:

tpisAs; G+r;rpak; Mjy;.

mjhtJ 0, 0X Y 

khztu;fisf; nfhz;L gpurpdq;fisj; jPu;f;f.

4. rkepiyf;fhd epge;jidfisf; fye;JiuahLf.

0

0

0, 0

R

R Xi Yj

X Y



  

 

5. rkepiyf;Fupa tpirg; gy;Nfhzpapid g+u;j;jp nra;jy; njhlu;ghff;

fye;JiuahLf.
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,uz;lhk; jtiz
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,ize;j fzpjk; I

Nju;r;rp : 3. ,Ugbr; rhu;Gfisg; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; : 3.1 ,Ugbr; rhu;nghd;wpd; ,ay;Gfis Muha;thu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : 1. ,Ugbr; rhu;Gfis mwpKfk; nra;thu;.

2. ,Ugbr; rhu;Gfis tpsf;Fthu;.

3. ,Ugbr; rhu;nghd;wpd; ,ay;Gfis tpsf;Fthu;.

4. ,Ugbr; rhu;nghd;wpd; tiuig tiuthu;.

5. ,Ugbr; rhu;Gfspd; tiuGfspd; gy; NtW tiffis tpgupg;ghu;.

6. ,Ugbr; rhu;Gfspd; g+r;rpaq;fs; gw;wp tpgupg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. 0a   ck; ,   ,  a b c  ck; MftpUf;f   2f x ax bx c  

vd;gJ ,Ugbr;; rhu;G vd mwpKfk; nra;f.

2. 0a   ck; ,   ,  a b c  ck; MftpUf;f   2f x ax bx c    vd;w

tbtpyhd rhu;Gfs;  ,Ugbr;  rhu;Gfs; vd kPz;Lk; $Wf.

3.  ,Ugbr;rhu;nghd;iw  
2

( ) ,    ,   ,   , 0f x a x p q a p q a    

vd;w tbtpy; vOjyhk;.



24
,

2 4


 

b ac b
p q

a a

 mjpypUe;J x ,d; ntt;NtW ngWkhdq;fSf;Fr; rhu;G ngWk;

Fwp gw;wpf; fye;JiuahLf.

x p   vd;gJ rhu;gpdJ tiugpd; rkr;rPu; mr;R vdf; fhl;Lf.

 i.    0   MftpUf;f 0a   my;yJ 0a  MfTs;s tiffs;

ii.   0   MftpUf;f 0a   my;yJ 0a   MfTs;s tiffs;

iii.  0   MftpUf;f 0a   my;yJ 0a   MfTs;s tiffs;.

  NkNy Fwpg;gpl;l tiffspd; NghJ ,Ugbr;rhu;nghd;wpd;

  elj;ijiaf; fye;JiuahLf.

  ,q;F 2 4b ac    vd;gJ   2f x ax bx c     vd;gjd;

  gpupj;Jf; fhl;b MFk;.
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  
2

a x p q   vd;w ,Ugbr; rhu;gpd; cau;T my;yJ ,opTg;

ngWkhdk; q MFk; vd;gijf; fhl;Lf. ( a Neu; my;yJ

kiw MapUf;Fk;) nka;g; g+r;rpak; cz;L my;yJ ,y;iy

vd;gij cjhuzq;fs; %yk; tpsf;Ff.

4. 2 4 0,b ac    2 4 0b ac  ,  2 4 0b ac   ck; 0,    0a a   MfTs;s

rhu;Gfspd; tiuGfis khztu;fisf; nfhz;L tiuf.

5.  2 4 0b ac 

0a 

 2 4 0b ac 

0a 

 2 4 0b ac 

0a 

 

x

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

 
.........................

x

y

 
y

x

 

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

.
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 2 4 0b ac 

0a 

 2 4 0b ac 

0 a 

 2 4 0b ac 

0a 

6. ,Ugbr;  rhu;Gfspd;  g+r;rpaq;fs;  gw;wp  khztu;fSld;

fye;JiuahLf. mj;Jld; nghUj;jkhd gpurpdq;fisj; jPu;f;f

topfhl;Lf.

 
.........................

y

x

 
.........................

y

x

 
.........................

y

x
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Nju;r;rp kl;lk; : 3.2 ,Ugbr; rkd;ghnlhd;wpd; %yq;fis tpgupg;ghu;.

ghlNtisfs; : 15

fw;ww; NgWfs; : 1. ,Ugbr; rkd;ghl;bid mwpKfk; nra;J> ,Ugbr; rkd;ghnlhd;wpd;

%yq;fis tpsf;Fthu;.

2. ,Ugbr; rkd;ghnlhd;wpd; %yq;fisf; fhz;ghu;.

3. ,Ugbr; rkd;ghnlhd;wpd; %yq;fspd; $l;Lj; njhif> ngUf;fk;

vd;gtw;iw mjd; Fzfq;fspy; vLj;Jiug;ghu;.

4. ,Ugbr; rkd;ghnlhd;wpd; %yq;fspd; ,ay;Gfis tpgupg;ghu;.

5.  ,    Md rkr;rPu; Nfhitfis %yq;fshfTila ,Ugbr;

rkd;ghLfisf; fhz;ghu;.

6. ,Ugbr; rkd;ghLfs;> ,Ugbr; rhu;Gfs; nfhz;l gpurpdq;fisj;

jPu;g;ghu;.

7. %yq;fis NtW tbtq;fSf;F cUkhw;wk; nra;thu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. 0 a  MfTk; , ,a b c  MfTk; ,Uf;f 
2ax bx c   vd;w

,Ugbr; rhu;gpd; g+r;rpag; Gs;spiaj;  jUk;   2 0ax bx c    vd;w

rkd;ghL ,Ugbr; rkd;ghL vd $Wf.

2. ,Ugbr; rkd;ghnlhd;Wf;F xd;Wf;nfhd;W Ntwhd ,uz;L

%yq;fSf;F Nky; ,Uf;f KbahJ vdf; fhl;Lf.

xU khwpiaf; nfhz;l ,Ugbr; rkd;ghnlhd;Wf;F ,uz;L

%yq;fs; kl;LNk cz;L vd epWTf.

mk; %yq;fs; ,uz;Lk;  ,    vdpd;>

2 4

2

b b ac

a

  
  ,  

2 4

2

b b ac

a

  
  vdf; fhl;Lf.

3.
2 0ax bx c    vd;w ,Ugbr; rkd;ghl;bd; %yq;fs;  ,   vdpd;>

b

a
 


   , 

c

a
   vdf; fhl;Lf.
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4.  2 4 0b ac    my;yJ  2 4 0b ac    my;yJ    2 4 0b ac  ,

Mtjw;F Vw;g ,Ugbr; rkd;ghl;bd; %yq;fs; nka;ahdJk;

NtwhdJk;>  my;yJ  nka;ahdJk;  nghUe;JtdthdJk;

my;yJ fw;gid ahdJk; MftpUf;Fk;. ,jd; kWjiyAk;

cz;ik vdf; fhl;Lf.

 %yq;fs;  nka;ahf   ,Ug;gjw;F   Ntz;ba  NjitahdJk;

NghJkhdJkhd epge;jid 2 4 0b ac   MftpUf;f Ntz;Lk;

vd;gij tpsf;Ff.

 2 4b ac    vd;gJ 2 0ax bx c    vd;w ,Ugbr; rkd;ghl;bd;

gpupj;Jf; fhl;b vdf; $Wf.

 ,U %yq;fSk; Neuhf> ,U %yq;fSk; kiwahf> xd;W

NeuhfTk; kw;iwaJ kiwahfTk;> xU %yk; g+r;rpakhfTk;

,Ug;gjw;fhd    epge;jidia    ,Ugbr;    rkd;ghl;bd;

Fzfq;fspd; rhu;gpy; ngWf.

5.  2 0ax bx c    vd;w ,Ugbr; rkd;ghl;il %yq;fs;  , 

vd;gtw;wpd; rkr;rPu; rhu;Gfis %yq;fshff; nfhz;l ,Ugbr;

rkd;ghLfisg; ngWf.

cjhuzk;:-

(i) 2 2  , 

(ii)    3 31, 1  

(iii)    ,
 

 
  etc..

  ,U ,Ugbr; rkd;ghLfSf;F nghJ %yk; xd;W ,Uj;jy;

njhlu;ghd epge;jidfis Muha;f.

6. khztu;fisf; nfhz;L nghUj;jkhd gpurpdq;fisj; jPu;f;f.

7. rkr;rPu; rhu;Gfisf; fhz;gjw;F nghUj;jkhd gpujpaPl;il

khztu;fs; gad;gLj;Jtjw;F topfhl;Lf.
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Nju;r;rp : 12. Neu;khW jpupNfhz fzpjr;  rhu;Gfis  cgNahfpj;J

gpurpdq;fisj; jPu;g;ghu;.

Nju;r;rp kl;lk; : 12.1 Neu;khW jpupNfhz fzpjr; rhu;Gfis tpgupg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Neu;khW jpupNfhzfzpj rhu;Gfis tiuaWg;ghu;.

2. Neu;khW jpupNfhzfzpjr; rhu;Gfspd; Ml;rp> tPr;R vd;gtw;iwf;

Fwpg;gpLthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. siny x  vdpd;> 1sinx y  vd vLf;fg;gLk;.

1sinx y  vd;gJ rhu;G my;y vd;gij tpsf;Ff.

siny x  ,d; Ml;rpia vy;iyg;gLj;Jtjd; %yk; rhu;ghf

mikj;Jf; nfhs;syhk; vd;gij tpsf;Ff.

Neu;khW jpupNfhz fzpj rhu;Gfis tiuaWf;f.

2.  siny x  vd;f.

,q;F 1 1y    MFk;. (vy;yh x ,w;Fk;)

,q;F Neu;khW rhu;G 
1sinx y  vd tiuaWf;fg;gLk;.

,q;F 
π π

2 2
x  

nghJthf> 1siny x  vdpd;

1 1x    ck; 
π π

2 2
y    ck; MFk;.

 cosy x  vd;f.

,q;F x > 1 1y    MFk;. ,jd; Neu;khW rhu;G>

1cosy x   vd tiuaWf;f.

,q;F 1 1x   > 0 y  

Neu;khW rhu;gpd; Ml;rp  1,  1

tPr;R [0, ]  MFk;.
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 1tany x  I tiuaWf;f.

,jd; Neu;khW rhu;G> 1tany x  ,q;F x ahJnkhU

nka;naz; tPr;R 
π π

2 2
x    MFk;.

 1siny x ; Ml;rp  1,  1 tPr;R
π π

,  
2 2

 
  

.

1cosy x ; Ml;rp   1,  1 . tPr;R  0,  π .

1tany x ; Ml;rp  ,    tPr;R
π π

,  
2 2

 
 
 

.

Nju;r;rp kl;lk; :12.2 Neu;khW jpupNfhz fzpj rhu;Gfis tiuG %yk; tiff;

Fwpg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Neu;khW jpupNfhz fzpjr; rhu;Gfspd; tiugpid tiuthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  1siny x ,     1cos ,y x     1tany x  vd;gtw;iw tiuaWj;J>

mr;rhu;Gfspd; tiuGfis tiue;J fhl;Lf.

mtw;wpd; Ml;rp> tPr;R vd;gtw;iw $Wf.

Nju;r;rp kl;lk; :12.3 Neu;khW jpupNfhz fzpj rhu;GfSldhd gpurpdq;fisj;

jPu;g;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. Neu;khW jpupNfhz fzpjr; rhu;GfSf;fpilapyhd vspa

njhlu;Gfis epWTthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. Neu;khW jpupNfhz fzpjr; rkd;ghLfisj; jPu;f;f topfhl;Lf.
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Nju;r;rp :11. jpupNfhz fzpj gpur;rpidfisj; jPu;g;gjw;F ird;>

Nfhird; #j;jpuq;fis cgNahfpg;ghu;.

Nju;r;rp kl;lk; :11.2 ird; #j;jpuk;> Nfhird; #j;jpuk; Mfpatw;iw epWtp

gpuNahfpg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. ahNjDnkhU Kf;Nfhzpf;Fupa ird; tpjpia epWTthu;.

2. ahNjDnkhU Kf;Nfhzpf;Fupa Nfhird; tpjpia epWTthu;

3. ird; tpjp> Nfhird; tpjp vd;gtw;iwg; gad;gLj;jp Kf;Nfhzpfs;

njhlu;ghd gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. Kf;Nfhzp xd;wpw;fhd ird; tpjpia $u;q;Nfhz> tpupNfhz>

nrq;Nfhz Kf;Nfhzp vd;w %d;W tiffSf;Fk; epWTf.

cjhuzk;:-

ahjhapDk; xU Kf;Nfhzp ABC  ,y; toikahd FwpaPl;Lld;>

sinA sinB sinC

a b c
   MFk;.

2. Kf;Nfhzp xd;wpw;fhd Nfhird; tpjpia $u;q;Nfhz> tpupNfhz>

nrq;Nfhz Kf;Nfhzp vd;w %d;W tiffSf;Fk; epWTf.]

cjhuzk;:-

ahjhapDk; xU Kf;Nfhzp ABC  ,y; toikahd FwpaPl;Lld;>

2 2 2 2  cosAa b c bc  

2 2 2 2  cosBb a c ac  

2 2 2 2  cosCc a b ab  

3. NghjpasT juTfs; jug;gLk;NghJ Kf;Nfhzp xd;wpd; gf;fq;fspd;

ePsq;fs; my;yJ Nfhzq;fspd; ngWkhdq;fisf; fhz;gJ gw;wpf;

fye;JiuahLf.
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Nju;r;rp :13. rhu;nghd;wpd;  vy;iyiaj;  jPu;khdpg;ghu;.

Nju;r;rp kl;lk; :13.1 rhu;nghd;wpd; vy;iyia tpgupg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. vy;iy gw;wpa fUj;ij tpsf;Fthu;.

2. rhu;nghd;wpd; vy;iy fhzg;glhj tiffis NtWgLj;jpf;

fhl;Lthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. x  MapUf;ifapy; x, My; vt;thW  Xu; tpfpjKW vz; “a” I

mZfyhk;.

2.  lim
x a

f x


 ,y;yhky; ,Uj;jYf;fhd tiffis Gs;spnahd;wpd;

vy;iy>  mg;Gs;spapy;  rhu;gpd;  ngWkhdk;  vd;gdtw;iw

cjhuzq;fs;> glq;fs; %yk; tpsf;Ff.

Nju;r;rp kl;lk; :13.2 vy;iyj; Njw;wq;fisg; gad;gLj;jp gpurpdq;fisj;

jPu;g;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. vy;iyj; Njw;wq;fis vOJthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. f, g vd;gd x a  MFk;NghJ vy;iyfs; cila ,U rhu;Gfs;

vd;f.

,q;F a

(i)  ( )f x K vd;f. ,q;F K  khwpyp.

 lim ( )
x a

f x K




(ii)  lim ( ) lim ( )
x a x a

Kf x K f x
 



 ,q;F K  khwpyp.

(iii)   lim ( ) ( ) lim ( ) lim ( )
x a x a x a

f x g x f x g x
  

  

(iv)   lim ( ) ( ) lim ( ) lim ( )
x a x a x a

f x g x f x g x
  

  
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(v)  

lim ( )( )
lim

( ) lim ( )
x a

x a

x a

f xf x

g x g x






 
 

 

 ,q;F lim ( ) 0
x a

g x




(vi)   lim ( ) lim ( ) ,  
n

n

x a x a
f x f x n

 

  
 



(vii) nlim ( )   =   lim ( )  ,   n

x a x a
f x f x n

 


(viii) lim ( ) ( )
x a

f x f a




 ,q;F ( )f x  xU gy;YWg;gpahFk;. mj;Jld; x

(ix) ( ) ( )f x g x  x mj;Jld; x a  MfTs;s x  ,d; vy;yh

nka; ngWkhdq;fSf;Fk;  lim ( ) lim ( )
x a x a

f x g x
 



Nju;r;rp kl;lk; :13.3 gpurpdq;fs; j Pu ;g ;gjw;F 
1lim  = 

x a

n nx a nna
x a

  
 
 

 vd;w

Njw;wj;ij cgNahfpg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. n  vd;gJ ahNjDnkhU tpfpjKW vz;zhf ,Uf;f

1lim
n n

n

x a

x a
na

x a








 vd epWTthu;.

2. Nkw;$wg;gl;l vy;iy njhlu;ghd Ngwpid cgNahfpj;Jg;

gpurpdq;fis jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. n ,d; tpfpjKW ngWkhdq;fSf;F Njw;wj;jpid epWTf.

2. nghUj;jkhd gpurpdq;fis jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk; :13.4 gpurpdq;fs; jPu;g;gjw;F 
sin

lim  = 1
x o

x

x

 
 
 

 vd;w  Njw;wj;ij

cgNahfpg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. rd;l;tpr; Njw;wj;ijf; $Wthu;. (Squeez Lemma)

2.
0

sin
lim 1
x

x

x
   vDk; Njw;wj;ij epWTthu;.

3. Nkw;$wg;gl;l Ngwpid cgNahfpj;J gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. a I nfhz;l my;yJ nfhz;buhj jpwe;j Mapil xd;wpy;

     f x h x g x   ck;      lim lim
x a x a

f x l g x
 

   ck; Mapd;

 lim
x a

h x l


  MFk;.

,j;Njw;wj;jpd; epWty; mtrpak; ,y;iy.

2. 
0

sin
lim 1
x

x

x
  vdf; $Wf. (x MdJ Miuadpy; msf;fg;gLk;.)

 x  MdJ Miuadpy; msf;fg;gLifapy;

0

sin
lim 1
x

x

x
  vd Nfj;jpu fzpj Kiwfisg; ghtpj;J epWTf.

0

sin
lim 1
x

x

x
   vd ca;j;jwpf.

3. nghUj;jkhd gpurpdq;fisj;  jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk; :13.5 xU gf;f vy;iy gw;wp tpgupg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. xU gf;f vy;iyfs; gw;wp tpgupg;ghu;.

2. jug;gl;l nka;naz; xd;wpw;F jug;gl;l rhu;nghd;wpd; xU gf;f

vy;iyapidf; fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  lim ( ), lim ( )
x a x a

f x f x
  

 vd;gtw;iw fye;JiuahLf.

 tiuGfisg; gad;gLj;jp 
0

1
lim
x x

 vdTk; 
0

1
lim
x x

   vdTk;

njspTgLj;Jf. ,q;F    0       MFk;.

2. , ( )x a f x    ck; , ( )x a f x    ck;

Kbtpyp vy;iyfs; vdj; njspTgLj;Jf.

,J rhu;nghd;wpd; xU gf;f vy;iyfs; vd;gij tpsf;Ff.

Nju;r;rp kl;lk; :13.6 Kbtpypapy; tpfpjKW rhu;Gfspd; vy;iyfisf;

fhz;gjw;Fupa Njw;wj;ijg; gpuNahfpg;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Kbtpypapy; vy;iyfs; gw;wp tpgupg;ghu;.

2. fpil mZFf;NfhLfs; gw;wp tpsf;Fthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.
 
 

P
lim

Qx

x

x   ck;   
 
 

P
lim

Qx

x

x ;   Q 0x     ck;>  ,q;F   P x ,   Q x

vd;gd gy;YWg;gpfshFk;.

          P x  ,d;gb  n ck;    Q x   ,d;gb  m ck;  Mf  ,Uf;ifapy;

 fPOs;s xt;nthU tiffisAk; fye;JiuahLf.

(i) n m (ii) n m (iii) n m
,it Kbtpypapy; vy;iyfshFk; vdj; njspTgLj;Jf.

2.  lim
x

f x l


 (l MdJ KbTs;s ngWkhdk;) MFifapy; fpil

mZFNfhLfs; ngwg;gLk;.
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Nju;r;rp kl;lk; :13.7 Kbtpyp vy;iyfis tptupg;ghu;.

ghlNtisfs; : 1

fw;ww; NgWfs; : 1. epiyf;Fj;J mZF NfhLfs; gw;wp tpsf;Fthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. ( )
( )

( )

p x
f x

q x
  Mf>

a MdJ q(x) ,d; g+r;rpakhapd;

 lim
x a

f x


   ck;    lim
x a

f x


  ck; vdg; guPl;rpf;f.

Fwpg;G: q(x)  MdJ  xd;Wf;F  Nkw;gl;l  g+r;rpag;   Gs;spfisf;

nfhz;bUg;gpd; mj;jid mZFNfhLfisf; nfhz;bUf;Fk;.

q(x) MdJ g+r;rpag; Gs;spfisf; nfhz;bUf;fhtpbd; mZF

NfhLfisAk; nfhz;bUf;fhJ.

Nju;r;rp kl;lk; :13.8  Gs;spnahd;wpy; njhlu;r;rp gw;wp tpgupg;ghu;.

ghlNtisfs; : 2

fw;ww; NgWfs; : 1. cjhuzq;fisg; gad;gLj;jp xU Gs;spapd; njhlu;r;rp gw;wp

tpsf;Fthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.      lim lim lim ( )
x a x a x a

f x f x f x f a
   

     Mapd; kl;Lk;  x =a  ,y;

rhu;G njhlu;r;rpahdJ vd;gij tpsf;Ff.
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,ize;j fzpjk; II

Nju;r;rp : 2. xUjs tpirj;njhFjpa pd ; cgNahfq;fis

tpsf;Fthu;.

Nju;r;rp kl;lk; : 2.4 %d;W xUjs tpirfs; Jzpf;if xd;wpd; kPJ jhf;fp

Vw;gLfpd;w rkepiyia tpsf;Fthu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. xU Jzpf;if kPJ %d;W xUjs tpirfs; jhf;fp cz;lhFk;

rkepiyia tpsf;Fthu;.

2. xU Jzpf;if kPJ %d;W tpirfs; jhf;fp mj;Jzpf;if

rkepiyapy; ,Ug;gjw;F Njitahd epge;jidfisf; $Wthu;.

3. xU Jzpf;if kPJ %d;W tpirfs; jhf;fp rkepiyf;fhd tpir

Kf;Nfhzpj; Njw;wj;ijf; $Wthu;.

4. tpir Kf;Nfhzpj; Njw;wj;jpd; kWjiyiaf; $Wthu;.

5. Gs;sp xd;wpd; kPJ jhf;Fk; %d;W xUjs tpirfSf;fhd

,yhkpapd; Njw;wj;ijf; $Wthu;.

6. ,yhkpapd; Njw;wj;ij epWTthu;.

7. %d;W xUjs tpirfs;> xU Gs;sp kPJ jhf;fp mtw;wpd; rkepiy

njhlu;ghd gpur;rpidfisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. xU Jzpf;if kPJ xUjs tpirj;njhFjp jhf;fp mj;Jzpf;if

rkepiyapy; ,Ug;gpd;> mj;njhFjp tpirfspd; tpisAs; g+r;rpak;

vdf; $Wthu;.

2. jug;gl;l %d;W tpirfspy;  ,U  tpirfspd;  tpisAshdJ

%d;whtJ tpirf;F gUkdpy; rkkhfTk;>  vjpu; jpirahfTk;

,Uf;Fk; vd;gjidf; fhl;Lthu;.

3. Njw;wk;: tpir Kf;Nfhzpj; Njw;wk;

Jzpf;if xd;wpd; kPJ jhf;Fk; %d;W xUjs tpirfs;> gUkd;>

jpir gw;wp Kf;Nfhzp  xd;wpy;  xOq;fhf vLf;fg;gl;l gf;fq;fsp

dhy;  tif  Fwpf;fg;glyhk;  vdpd;>  mk;%d;W  tpirfSk;

rkepiyapy; fhzg;gLk;.

 tpir Kf;Nfhzpj; Njw;wj;ij epWTthu;.
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4. tpir Kf;Nfhzp Njw;wj;jpd; kWjiy

xU Neu;Nfhl;by; mikahj %d;W xUjs tpirfs;> Jzpf;if

kPJ jhf;fp rkepiyapy; ,Ug;gpd; mk;%d;W tpirfSk; Kf;Nfhzp

xd;wpy; xOq;fhf vLf;fg;gl;l  gf;fq;fspdhy;  gUkd;>  jpir

gw;wp tiff; Fwpf;fg;glyhk;.

 ,jid epWtpf; fhl;Lf.

 tpir Kf;Nfhzpj; Njw;wk; kw;Wk; mjd; kWjiy Njw;wk;

vd;gtw;wpidg; gad;gLj;jp khztu;fspd; %yk; gpurpdq;fisj;

jPu;f;f.

5. ,yhkpapd; Njw;wk;

Jzpf;if  xd;wpd;  kPJ  jhf;Fk;  %d;W  xUjs  tpirfs;

rkepiyapy; ,Ug;gpd;>  xt;nthU  tpirAk;  mLj;j  ,uz;L

tpirfSf;fpilg;gl;l Nfhzj;jpd; ird; ,w;F Neu;tpfpj rkkhFk;.

P, Q, R  vDk; %d;W tpirfs; jhf;fp Jzpf;if rkepiyapy;

,Ug;gpd;>

P Q R

sin sin sin  
 

6. ,yhkpapd; Njw;wj;ij epWtpf; fhl;Lf.

7. gpd;tUk; Njw;wq;fis cgNahfpj;J gpurpdq;fisj; jPu;g;gjw;F

topfhl;Lf.

(i) tpirfs; Kf;Nfhz Njw;wKk; mjd; kWjiyAk;

(ii) ,yhkpapd; Njw;wk;

R

Q
P

r


R

Q
P

r
 



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Nju;r;rp kl;lk; : 2.5 tpiwg;ghd clnyhd;wpd; kPJ jhf;Fk; tpirfspd;

tpisAis tpgupg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. tpiwg;ghd nghUis tpgupg;ghu;.

2. tpir CLflj;jg;gLk; jd;ik gw;wpa jj;Jtq;fisf; $Wthu;.

3. tpirnahd;wpdhy; Vw;gLk; ngau;T> Row;rp Nghd;w tpisTfs;

gw;wp tpsf;Fthu;.

4. Gs;spnahd;W gw;wp tpirapd; jpUg;gj;ij tiuaWg;ghu;.

5. jpUg;gj;jpd; gupkhzk;> myF vd;gtw;iwf; $Wthu;.

6. jpUg;gj;jpd; ngsjpff; fUj;ij tpsf;Fthu;.

7. Gs;spnahd;W gw;wp tpirnahd;wpd; jpUg;gj;jpd; gUkDk;

Nghf;ifAk; fhz;ghu;.

8. Gs;spnahd;W gw;wp tpirj; njhFjp xd;wpd; jpUg;gj;ijf; Nfj;jpu

fzpj Kiwapy; tif Fwpg;ghu;.

9. tpirj;njhFjpapd; jsj;jpYs;s Gs;spnahd;W gw;wp> tpirj;

njhFjp xd;wpd; jpUg;gq;fspd; ml;ru fzpj$l;Lj; njhifiaf;

fhz;ghu;.

10. tpirfspd; jpUg;gk; njhlu;ghd nghJj; jj;Jtj;ijf; $Wthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. nghUnshd;wpd; kPJ ve;jnthU gUkid cila tpir

nahd;iwg; gpuNahfpf;Fk; NghJ mg;nghUspy; cs;s ,uz;L

Jzpf;iffSf;F ,ilapYs;s  J}uk;  khwhJ  vdpd;> mg;nghUs;

tpiwg;ghd nghUs; vdg;gLk; vd;gij tpsf;Ff.

2. tpiwg;ghd nghUnshd;wpd; kPJ jhf;Fk; xU tpiria mjd;

jhf;ff; Nfhl;bd; kPJs;s ve;jnthU Gs;spapYk; jhf;Fk; tpir

ahff; fUjyhk; vd;gJ gw;wp tpsf;Ff.

NkYk; Nkw;gb jj;JtkhdJ tpirfspd; CLflj;jy; vdg;gLk;

vdTk; tpsf;Ff.

3. tpirnahd;wpdhy; Neu;Nfhl;baf;fk; kw;Wk; Row;rp ,af;fk; vd;gd

cz;lhfyhk; vdf;fhl;Lf.

4. Gs;spnahd;W gw;wp tpirapd; jpUg;gk; vdg;gLtJ tpirapd;

gUkdpYk;> Gs;spapypUe;J tpirapd; jhf;ff; Nfhl;Lf;fhd

nrq;Fj;Jj; J}uj;jpdJk; ngUf;fkhFk;.

5. jpUg;gj;jpd; gupkhzk; 2 -2ML T  myF Nm vdf; $Wtu;.

6. tpiwg;ghd nghUnshd;wpd; kPJ Gw tpirnahd;W jhf;Ftjd;

fhuzkhf ahNjDnkhU Gs;sp gw;wp RoYtjw;F cupa jpwid

msf;Fk; xU mstPL jpUg;gk; vd;w vz;zf;fUit Vw;gLj;Jf.

(,U gupkhz tiffs; kl;LNk) jpUg;gj;jpdhy; msf;fg;gLtJ

mg; Gs;spapdhYk; tpirapd; jhf;ff; Nfhl;bdhYk; Mf;fg;gLk;
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O



O

F 1 d 1


>

>

O

F 2

d 2



>

>

O



O



jsj;jpw;Fr; nrq;Fj;jhfTs;s Nfhnlhd;W gw;wpj; jpUg;gf;$ba

tpisT vd tpsf;fkspf;f. (jpUg;gj;jpd; fhtp ,ay;G vjpu;ghu;f;fg;

gltpy;iy)

7. jpUg;gj;jpd; Nghf;F tyQ;Ropahf my;yJ ,lQ;Ropahf vLf;fg;

gLtJ gw;wp tpsf;fkspf;f.

,lQ;Ropj; jpUg;gk; ‘Neu;’ vdTk;> tyQ;Ropj; jpUg;gk; ‘kiw’
vdTk; vLf;fg;gLtJ gw;wpf; $Wf.

O gw;wp  1F  vd;w tpirapd; jpUg;gk;         =   1 1F d

O gw;wp  2F  vd;w tpirapd; jpUg;gk;  =   2 2F d 

 =   2 2F d

8. gUkd;> jpir> mikT gw;wp AB


 vd;gjdhy; tpir Fwpf;fg;gLk;

F vd;Dk; tpirapd;> O vd;Dk; Gs;sp gw;wpa jpUg;gj;jpd; gUkd;

Kf;Nfhzp OAB ,d; gug;gstpd; ,uz;L klq;fhFk; vd;gij

tpsf;Ff.

9. jug;gl;l xUjs tpirj;njhFjp xd;wpd; jsj;jpy; cs;s xU

Gs;sp gw;wp mt;tpirj; njhFjpapy; cs;s xt;nthU tpirapdJk;

jpUg;gq;fspd; ml;rufzpjf; $l;liyf; fhZk; gpurpdq;fis

khztu;fSf;F toq;fp jPu;TfSf;F topg;gLj;Jf.

10. tpirj;njhFjp xd;W jhf;Fk; mNj jsj;jpd; kPJs;s xU Gs;sp

gw;wp mt;tpirj; njhFjpapd;  jpUg;gq;fspd; ml;ru fzpjf;

$l;Lj; njhif> mt;tpirj; njhFjpapd; tpisAspd;> mg;Gs;sp

gw;wpa jpUg;gj;Jf;Fr; rkdhdJ vd;gij tpsf;Ff. (epWty;

Njitapy;iy) cjhuzq;fs; %yk; tpsf;Ff.

  gpurpdq;fisj; jPu;g;gjw;F khztu;fSf;F topfhl;Lf.


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Nju;r;rp kl;lk; : 2.6 tpiwg;ghd clnyhd;wpd; kPJ jhf;Fk; ,uz;L tpirfspd;

tpisAis tpgupg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. tpiwg;ghd nghUs; xd;wpd; kPJ jhf;Fk; ,uz;L rkhe;jukw;w

tpirfspd; tpisAisf; fhz;ghu;.

2. tpiwg;ghd nghUs; xd;wpd; kPJ jhf;Fk; ,uz;L tpirfspd;

rkhe;ju tpisAisf; fhz;ghu;.

3. tpiwg;ghd nghUnshd;wpd; kPJ jhf;Fk; ,uz;L tpirfspd;

rkepiyf;F Ntz;ba epge;jidfisf; $Wthu;.

4. tpir ,izia tpgupg;ghu;.

5. ,iz xd;wpd; Nghf;if tpgupg;ghu;.

6. ,izapd; jpUg;gj;ijf; fzpg;ghu;.

7. ,iz xd;wpd; jpUg;gk;> jpUg;gk; vLf;fg;gLk; Gs;spapy; rhuhJ

vdf; $Wthu;.

8. xUjs ,izfs; ,uz;L rktYthditahf ,Ug;gjw;F

Ntz;ba epge;jidfisf; $Wthu;.

9. xUjs ,izfs; ,uz;L rkepiy Mtjw;F Ntz;ba

epge;jidfisf; $Wthu;.

10. xUjs ,izfs; ,uz;ilr; Nru;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  ,uz;L tpirfs; rkhe;juk; my;yhj NghJ

,q;F ,uz;L tpirfSk; xU Gs;spapy; re;jpg;gjhy; mtw;wpd;

tpisAisf;   fhz;gjw;F   tpir  ,izfu  tpjpia

cgNahfpf;fyhk; vd;gJ gw;wpf; fhl;Lf.

2.  ,uz;L tpirfs; rkhe;jukhf cs;s NghJ

xd;Wf;nfhd;W  rkhe;jukhd  NfhLfs;  topNa  jhf;Fk;

tpirfs; rkhe;ju tpirfs; vdf; $Wf.

 ,uz;L rkhe;ju tpirfs;  xNu  jpirapy;  jhf;Fk; NghJ

mit xj;j tpirfs; vdTk;>  vjpu;j;  jpirfspy; jhf;Fk;

NghJ mit  xt;thj  tpirfs;  vdTk;  miof;fg;gLk;

vd;gijf; $Wf.

 tpir ,izfu tpjp  %yk;  ,tw;wpd; tpisAisf; fhz

KbahJ vdf; $Wf.
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 P, Q vd;gd xj;j tpirfs;

tpisAs; R = P + Q,  P.AC = Q.BC

(i)   P > Q        (ii)  P < Q

 P, Q vd;gd xt;thj tpirfs;

(i)   P > Q     (ii)  P < Q

tpisAs; R = P - Q,  P.AC = Q.BC

NkNy Fwpg;gpl;l ,uz;L tiffspYk; P.AC = Q.BC MFk;

,q;F A, B, C  vd;gd>  ahNjDnkhU Nfhl;il KiwNa

P, Q, R ,d; jhf;ff; NfhLfs; ntl;Lk; Gs;spfs; MFk;.

3. tpiwg;ghd nghUnshd;wpd; kPJ jhf;Fk; ,uz;L tpirfs; rkepiy

Mtjw;F mt;tpU tpirfs; xNu Neu;Nfhl;bYk;> gUkdpy;

rkdhfTk;> jpirapy; vjpuhfTk; ,Uj;jy; Ntz;Lk; vdf; fhl;Lf.

4. gUkdpy;   rkdhd>  vjpu;j;jpirfspy;  jhf;Ffpd;w  xNu Neu;

Nfhl;by; my;yhj  ,uz;L  rkhe;ju tpirfs; ,iz vdg;gLk;

vdf; $Wf.

P Q

> >> >R = P + Q

A C B

P Q

> >>>

R = P + Q

A C B

P Q>

>

>>

AC B

R P Q>

>

>A CB

R

>
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 ,t; tifapy; tpirfspd; fhtpf; $l;ly; g+r;rpakhtNjhL>

tpirfspd; jsj;jpYs;s ve;jnthU Gs;sp gw;wpAk; mt;tpU

tpirfspdJk; jpUg;gq;fspd; ml;ru fzpjf; $l;Lj;njhif

g+r;rpaky;yhj xU khwhg; ngWkhdj;ijf;  nfhz;bUf;Fk;

vdTk; $Wf. vdNt ngau;T ,af;fk; xd;W eilngwhJ

vdTk;> jpUk;gy; tpisnthd;W kl;LNk eilngWk; vdTk;

vLj;Jf; fhl;Lf.

5. ,izapd; jsj;jpYs;s ahNjDnkhU Gs;sp gw;wp ,iznahd;wpd;

jpUg;gk; = xU tpirapd; gUkd;  ,uz;L  tpirfspd; jhf;ff;

NfhLfSf;F ,ilapYs;s nrq;Fj;Jj; J}uk; vdf; $Wf.

Fwptof;Fg;gb ,lQ;Ropj; jpUg;gk; ~Neu;| vdTk; tyQ;Ropj; jpUg;gk;

~kiw| vdTk; vLf;fg;gLk;.

6.

,izapd; jpUg;gk; =   F d

=   F d 

,izapd; jpUg;gk;             =    F d

=   F d 







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d

F F

d 1

O
d 2

d

F F

d 2O

d 1



7.

 ,uz;L tpirfspdJk; O gw;wpa  jpUg;gk;

=  1 2 1 2F d F d F d d    

= F d

 ,izapd; jsj;jpYs;s NtW ahNjDk; Gs;sp gw;wp jpUg;gk;

vLj;jhYk; NkNy ngw;w mNj jpUg;gk; ngwg;gLk; vd;gijf;

fhl;Lf.

8. rk jpUg;gq;fisf; nfhz;l (xNu gUkd;> xNu Nghf;F nfhz;l)

xUjs ,izfs; xt;nthd;wpdhYk; xNu jpUg;gtpisT Vw;gLj;jg;

gLtjhy; mit rktYthdit vdg;gLk;. (mjhtJ xU ,izf;Fg;

gjpyhf kw;iwa ,iziag; gad;gLj;jyhk;)

9. xNu gUkDk; vjpu;Nghf;Fk; nfhz;l xUjs ,izfs; ,uz;L

tpiwj;j nghUnshd;wpd; kPJ xNu Neuj;jpy; gpuNahfpf;fg;gLk; NghJ

mtw;wpd; jpUg;g tpisT g+r;rpakhtjhy; mt; ,izfs; ,uz;Lk;

rkepiy Mfpd;wd vd;gijf; $Wf.

10.,izfs; ,uz;ilr; Nru;f;Fk; NghJ Fwp tof;Fg;gb mtw;wpd; Fwp

fisf; fUj;jpw; nfhz;L mtw;wpd; ml;rufzpjf; $l;Lj; njhifiag;

ngw Ntz;Lk; vdf; fhl;Lf.



O



O  1 2 1 2F d - F d F d - d  =

= F d
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Nju;r;rp kl;lk; : 2.7 xUjs tpirj;njhFjp xd;iwg; gFg;gha;T nra;thu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. ,iz xd;wpdJk; jdp tpir xd;wpdJk; Nru;f;ifapdhy; jdp

tpir xd;iwg; ngWthu;.

2. xU Gs;spapy; jhf;Fk; xU jdp tpiria> NtnwhU Gs;spapy;

jhf;Fk; jdp tpir xd;whfTk; ,iz xd;whfTk; xLf;fyhk;

vdf; $Wthu;.

3. ahNjDk; xU js tpirj; njhFjp xd;iw> nghJthf> mj;jsj;jpy;

njupT nra;ag;gLk; cw;gj;jpg; Gs;sp O ,y; jhf;Fk; jdp tpir

xd;Wf;Fk;> xU jpUg;gk; G ,w;Fk; xLf;Fthu;.

4. xUjs tpirj; njhFjp xd;iw> mNjjsj;jpd; kPJs;s ahNjDk;

Gs;sp xd;wpy; jhf;Fk; jdptpir xd;Wf;Fk; tpir ,iz xd;Wf;Fk;

xLf;Fthu;.

5. xUjs tpirj; njhFjp xd;wpd; tpisAspd; gUkd;> jpir>

jhf;ff; NfhL vd;gtw;iwf; fhz;ghu;.

6. xUjs tpirj; njhFjp xd;W

i. jdp tpirf;F kl;Lk; xLq;Ftjw;F

ii. tpir ,iznahd;Wf;F kl;Lk; xLq;Ftjw;F

iii. rkepiy Mtjw;F Ntz;ba epge;jidfisf; $Wthu;.

7. xU js tpirj;njhFjp rk;ge;jkhd gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. G vd;w jpUg;gj;ijf; nfhz;l ,iz xd;Wk;> R vd;w jdp
tpirAk; xU jsj;jpy; jhf;Fk; NghJ> mj;jdp tpirapd; jhf;ff;

Nfhl;bypUe;J 
G

R
  J}uj;jpy; jhf;Fk;  R ,w;Fr; rkdhdJk;

rkhe;jukhdJkhd jdp tpirf;F xLf;fyhk; vdf; fhl;Lf.

G
G R d

R
d   







A

R

G





A

R

G

B

R

R



B

R

d
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2. P  vd;w Gs;spapy; jhf;Fk; xU jdp tpir F I> Q vd;Dk;

Gs;spapy; jhf;Fk; F vd;Dk; tpirf;Fk; G vd;w jpUg;gj;ijf;

nfhz;l ,iz xd;Wf;Fk; xLf;fyhk; vdf; fhl;Lf.  ,q;F d
vd;gJ  P ,y; jhf;Fk; F ,dJk;> Q ,y; jhf;Fk; F ,dJk;
jhf;ff; Nfhl;bw;fpilapYs;s J}ukhFk;.

G = F × d

3. xUjs tpirj; njhFjp xd;iw cw;gj;jp O ,y; jhf;Fk; jdp
tpir R ,w;Fk;> jpUg;gk; G MfTs;s ,izf;Fk; xLf;Fk;

Kiwiaf; fhl;Lf.

r = 1, 2, ......, n MFkhWs;s Gs;spfs;

P
r 
(x

r
,
 
y

r
) ,y; jhf;Fk;  rF  vd;Dk; tpirfspd; njhFjpiaf;

fUJf.

,q;F  r r r)F  = (X ,Y







 x

y

0

y
r

x
rP

r
(x

r 
, y

r
)







p

F

F

Q

F

d




Q

F

G




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

1

R F
n

r
r

  =  r r
1

X Y
n

r

i j




= r r
1 1

X Y
n n

r r

i j
 

   
   

   
 

= X Yi j

,q;F X =
1

X
n

r
r
 ,  YY =

1

Y
n

r
r


R ,d; gUkd; 2 2R X Y 

R ,d; jpir> x mr;Rld; Mf;Fk; Nfhzk; θ vdpd;>

θ    = 
1 Y

tan
X



G   =    
1

Y X
n

r r r r
r

x y


 ,lQ;Ropahf.

4.  xUjs tpirj;njhFjp xd;iw mj;jsj;jpd; kPJs;s P(x, y) vd;Dk;

Gs;spapy; jhf;Fk; /R  vd;w jdp tpirf;Fk; 
/G  vd;w tpir

,izf;Fk; xLf;Fk; Kiwiaf; fhl;Lf.

,q;F /R  =  R vdTk;>
/G =   G Y X 0x y    vdTk; ngWf.

 ,uz;L  xUjs tpirj; njhFjpfs;  rktYthf ,Ug;gjw;Fk;

Nghjpa gpd;tUk; epge;jidfisf; $Wf.

i. xNu nrq;Fj;jr;Rf;fspd; topNa> tpirj; njhFjpfs;

xt;nthd;wpdJk; $Wfspd; ml;rufzpjf; $l;Lj;njhiffs;

rkdhjy; / /X X,   Y Y  , ,q;F X, YY vd;gd xU tpirj;

njhFjpapd; Ox, Oy mr;Rf;fspd; topNa cs;s $Wfspd;

ml;ru fzpjf; $l;Lj; njhifAk;> / /X , Y  vd;gd mLj;j

tpirj; njhFjpapd; mNj jpirfspd; topNa cs;s $Wfspd;

ml;ru fzpjf; $l;Lj; njhifAk; MFk;.

ii. jsj;jpy; cs;s ve;jnthU Gs;sp (h, K) gw;wp> xt;nthU
njhFjpapdJk; jpUg;gq;fspd; ml;rufzpjf; $l;Lj; njhiffs;

KiwNa /
1G  , /

2G  vdpd;>  /
1G  =  /

2G  MFk;.
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5. tpisAspd; gUkd; 2 2R X Y     R MdJ xmr;Rld; Mf;Fk;

Nfhzk;   vdpd;> 
1 Y

θ tan
X

  
  

 
 jhf;ff; Nfhl;bd; rkd;ghL

G - Y X 0x y    ,dhYk; fhl;Lf.

6. xUjs tpirj;njhFjp xd;W cw;gj;jp O ,y; jhf;Fk;.

 R X Yi j    vd;w  jdp tpirf;Fk;  jpUg;gk; G  MfTs;s

,iz xd;Wf;Fk; xLq;Fk; NghJ>

(i) R 0  (mjhtJ X,Y vd;gtw;Ws; xd;NwDk; g+r;rpaky;yhJ

,Uj;jy;). MfTk;> G = 0 MfTk; ,Ug;gpd; cw;gj;jpapD}lhfr;

nry;Yk; jdp tpirf;Fk;>   G 0   MftpUg;gpd; NtnwhU

Gs;spapy; jhf;Fk; xU jdp tpirf;Fk; xLf;fg;glyhk; vdf;

fhl;Lf.

(ii) R 0  mjhtJ X = 0 , Y = 0 MfTk; G 0  MfTkpUg;gpd;

tpir ,izf;F xLf;fg;gLfpwJ vdf;fhl;Lf.

(iii) R 0  mjhtJ X = 0 , Y = 0  MfTk; G = 0 MfTkpUg;gpd;

rkepiy fhzg;gLk; vdTk; fhl;Lf.

gpd;tUk; xt;nthU epge;jidf;Fk; cjhuzq;fis toq;Ff.

7. xU js tpirj;njhFjp njhlu;ghd gpurpdq;fis jPu;f;f

topfhl;Lf.
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Nju;r;rp : 3. ,af;fk; njhlu;ghd epAw;wd; khjpupia cgNahfpj;J>

jsnkhd;wpy; epfOk; ,ay;ghd ,af;f tiffis
tpsf;Fthu;.

Nju;r;rp kl;lk; : 3.1 Neu;Nfhnlhd;wpd; kPJ epfOk; ,af;fk; njhlu;ghd

gpurpdq;fisj; jPu;g;gjw;F tiuGfis cgNahfpg;ghu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. J}uk;> fjpia tiuaWg;ghu;.

2. J}uj;jpd; gupkhzj;ijAk; myifAk; $Wthu;.

3. ruhrupf; fjpia tiuaWg;ghu;.

4. “fzepiyf;” fjpia tiuaWg;ghu;.

5. rPuhd fjpia tiuaWg;ghu;.

6. fjpapd; gupkhzk;> myF vd;gtw;iwf; $Wthu;.

7. J}uk;> fjp vd;gd vz;zpf; fzpaq;fs; vdf; $Wthu;.

8. Neu;Nfhnlhd;wpd; kPJ ,aq;Fk; Jzpf;if xd;wpd; js

(miktplj;jpd;) Ms;$wpid tiuaWg;ghu;.

9. “,lg;ngau;r;rp”ia tiuaWg;ghu;.

10. “,lg;ngau;r;rp” apd; gupkhzj;ijAk; myifAk; $Wthu;.

11. “ruhrup Ntfj;ij” tiuaWg;ghu;.

12. “fzepiy Ntfj;ij”  tiuaWg;ghu;.

13. “rPuhd Ntfj;ij” tiuaWg;ghu;.

14. “Ntfj;jpd;” gupkhzk; myF vd;gtw;iw tiuaWg;ghu;.

15.  ,lg;ngau;r;rp - Neu tiuig tiuthu;.

16. Ntf - Neu tiuig tiuthu;.

17. ,lg;ngau;r;rp - Neu tiuigg; gad;gLj;jp ,U jhdq;fSf;F

kpilapy; Jzpf;ifapd; ruhrup Ntfj;ijf; fhz;ghu;.

18. ,lg;ngau;r;rp - Neu tiuig cgNahfpj;J fzepiy Ntfj;ijf;

fhz;ghu;.

19. Mu;KLfiy tiuaWg;ghu;.

20. Mu;KLfypd; gupkhzj;ijAk; myifAk; $Wthu;.

21. ruhrup Mu;KLfiy tiuaWg;ghu;.

22. fzepiy Mu;KLfiy tiuaWg;ghu;.

23. rPuhd Mu;KLfiy tiuaWg;ghu;.

24. mku;KLfiy tiuaWg;ghu;.

25. Ntf - Neu tisapia tiuthu;.

26. Ntf-Neutisapiag; gad;gLj;jp ruhrup Mu;KLfiyf; fhz;ghu;.
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27. Ntf-Neutisapiag; gad;gLj;jp Fwpj;j xUfzj;jpy;

Mu;KLfiyf; fhz;ghu;.

28. Ntf-Neu tisapia cgNahfpj;J ,lg;ngau;r;rpiaf; fhz;ghu;.

29. ,af;fj;jpd; gy;NtW tiffSf;F Ntf - Neu tisapia

tiuthu;.

30. ,lg;ngau;r;rp - Neu> Ntf - Neu tiuGfis cgNahfpj;J

gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. J}uk;:

,aq;Fk; Jzpf;if xd;W t vd;w Neu Mapilapy; xU

miktplj;jpypUe;J ,d;DnkhU miktplj;jpw;Fg; gazk; nra;Ak;

NghJ> mg;Gs;spfs; ,uz;ilAk; ,izf;Fk; gazg; ghijapd;

ePsk; t vd;w NeuMapilapy; Jzpf;if ,aq;fpa J}uk; vdg;gLk;.

fjp : Neuk; Fwpj;J J}uk; khWk; tPjk; fjp vdg;gLk;.

2. J}uj;jpd;  “gupkhzk;” “L”   vdTk;>  J}uj;ij  msf;Fk; epak

myF (ru;tNjr myF) m (kPw;wu;) vdTk; mwpKfQ; nra;f.

mm, cm, km NkYk; vd;w myFfSk; gad;gLj;jg;gLfpd;wd

vd;gij cjhuzq;fs; %yk; tpsf;Ff.

3. ruhrupf; fjp : ,aq;Fk;  Jzpf;if xd;W miktplk;  A  ,ypUe;J
B ,w;Fs;s J}uj;ij (s), t Neuj;jpy; nry;Ykhapd;> mf;Fwpg;gpl;l

t Neuj;jpy;  Jzpf;ifapd; ruhrupf; fjp

s

t
 
nrd; w J}uk;

vLj; j Neuk;

4. fzepiyf; fjp = ,aq;Fk; Jzpf;if xd;wpd; xU Fwpg;gpl;l

fzj;jpy; cs;s fjp mf; fzj;jpy; Jzpf;ifapd; fzepiyf;

fjp vdg;gLk;.

5. Jzpf;if  xd;wpd;  ,af;fj;jpd;NghJ  Fwpg;gpl;l  Neu Mapil

apDs; vy;yhf; fzj;jpYk; cs;s fzepiy Ntfq;fs; xUikahf

,Ug;gpd; mJ rPuhd fjp vdg;gLk;.

6. fjpapd; gupkhzk; 1LT ;

fjpapd; myF: fjpapd; epak myF (ru;tNjr myF - SI myF)

kPw;wu; nrf;fDf;F ( 1ms )  vdTk;> Vida myF -1kmh  vdTk;

mwpKk; nra;f.
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7. J}uk; vd;gJ xU Fwpg;gpl;l myfhy; msf;fg;gLk; gUkidf;

nfhz;l fzpak;. NeuKk;  mt;thNw.  mtw;Wf;Fj;  jpir

,y;iy vd;gjhy; J}uKk;>  fjpAk;  vz;zpf;  fzpaq;fs; vdf;

$Wf.

8. Neu;Nfhnlhd;wpd; kPJ ,aq;Fk;  P vd;Dk;  Jzpf;ifapd; jhd

Ms;$W njhlf;fg; Gs;sp O tpypUe;J J}uk; x ,dhy; Fwpf;fg;gLt
NjhL  O  tpypUe;J  tyg;gf;fkhf my;yJ ,lg;gf;fkhf P

miktpw;F Vw;g x OP   tiuaWf;fg;gLk;.

,q;F x MdJ t ,d; rhu;G vdf; $Wf.

9.. jug;gl;l Neu Mapilapy; Jzpf;if xd;wpd; jhd Ms;$wpy;

Vw;gLk; khw;wk; “,lg;ngau;r;rp” vd tiuaWf;f.

Neuk; 1t  ,y; jhd Ms;$W 1x  ck;> mjd; gpd;du; tUk; Neuk;

2t  ,y; jhd Ms;$W 2x  ck; vdpd; 1 2( , t )t  vd;w Neu Mapilapy;

Jzpf;ifapd;  ,lg;ngau;r;rp 2 1S x x   vdf;fhl;b> ,lg;ngau;r;rp>

xU fhtpf; fzpak; vdf;$Wf. S    0  ,w;F Vw;g  ,d; jpir

   vd vLf;fg;gLk;.

10. gupkhzk; L:
myF : epak myF (S.I. myF)

kPw;wu; (m) MFk;.

NkYk; cm,   km vd;gdTk; myfhf vLf;fg;gLk;.

11.  1 2,  t t  vd;w Neu Mapilapy; ,lg;ngau;r;rp   2 1s x x   vdpd;>

,e;Neu MapilapDs; ruhrup  Ntfk; 
2 1

2 1

x x

t t



  vd tiuaWf;f.

ruhrup Ntfk;> xU fhtpf; fzpak; vd;gijf; $Wf.

2 1t t  vd;gjhy;> S > 0 my;yJ S < 0 vd;gjw;F Vw;g> ruhrup

Ntfk; “Neu;” MfNth my;yJ “kiw” MfNth ,Uf;Fk;.  ,t t h

vd;W rpW Neu MapilapDs; ruhrup  Ntfk; 
   t h t

x x

h






MFk;.

><
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12. ,lg;ngau;r;rp khWk; tPjk; Ntfk; vd tiuaWf;f.

0h   Mf>  Nkw;Fwpg;gpl;l ruhrup Ntfj;jpd; vy;iy

( ) ( )

0
lim

t h t

x

x x
V

h






  MdJ Neuk;  t vd;w fzj;jpy; Jzpf;ifapd;

fzepiy Ntfk; vdg;gLk;.

ds
v

dt
  vd;gijAk; $Wf.

NtfkhdJ>  Neuj;jpd;  xU  rhu;G  vd;gijAk; tpsf;Ff.

,lg;ngaur;rpahdJ epiyj;j Gs;sp O tpypUe;J msf;fg;gLk;

vdpd;>

ds
v

dt
  vdTk;  vOj  KbAk;.  mjhtJ>  Ntfk;  vd;gJ

,lg;ngau;r;rp khWk; tPjkhFk;. V > 0 my;yJ  V < 0 vd;gjw;F
Vw;g mjd; jpir  my;yJ  Mf tpUf;Fk;.

13. Fwpj;j xU Neu Mapilapd;> ve;j xU fzj;jpYk; fzepiy

Ntfk; khwhJ vdpd;> me;Neu ,ilapy; Jzpf;ifapd; Ntfk;

rPuhdJ vdg;gLk;.

14. gupkhzk; : 1LT

myF : epak myF (S.I. myF) 1ms   MFk;.

 NkYk; 1 1,cms kmh    vdTk; msf;fg;gLk;.

15. cjhuzq;fs; %yk; ,lg;ngau;r;rp - Neu tiuGfis tiue;J

fhl;b njspTgLj;Jf.

16. cjhuzq;fs; %yk; Ntf - Neu tiuGfis tiue;J fhl;b

njspTgLj;Jf.

17. xU Jzpf;ifapd;> Neuk; 1t > Neuk; 2t  ,w;F  xj;j ,lg;ngau;r;rpfs;

KiwNa 1s , 2s  vdpd;> 2 1t t  vd;w Neu MapilapDs;

Jzpf;ifapd; ruhrup Ntfk;  
2 1

2 1

s s

t t



  MdJ  1 2P P  vd;w Nfhl;bd;

gbj;jpwdhy; ngwg;gLk; vdf;fhl;Lf. ,q;F 1P , 2P   vd;gd

KiwNa ,lg;ngau;r;rp - Neu tiugpy; Neuk; 1t , 2t   ,w;F xj;j

,uz;L Gs;spfs; MFk;.

fzp epiy Ntfj;jpw;fhd njhlu; 
ds

dt
 (gradient)  vdf;fhl;Lf.
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18. ,lg;ngau;r;rp - Neu tiugpy; Neuk; 1t  ,y; cs;s fzepiy

NtfkhdJ Neuk; 1t  ,w;F xj;j tiugpy; cs;s Gs;spapy;

tiugpw;F tiuag;gLk; njhlypapd; gbj;jpwdhy; ngwg;gLk; vdf;

$Wf.

19. Mu;KLfy;>  Neuj;ijf;  Fwpj;j  Ntf  khw;w  tPjk;  vd

tiuaWj;jy;.

20. Mu;KLfypd; gupkhzk; 2LT  vdTk;  mjd;  epak myF 2ms

vdTk; tpsf;Ff. Mu;KLfypd; kw;iwa myFfisAk; epidT

gLj;Jf. cjhuzk;: 2 2 ,   cm s km h 

21. Neuk; 1t , 2t  vd;gtw;wpy; Jzpf;ifnahd;wpd;  Ntfq;fs; KiwNa

1v , 2v   vdpd;  Neu Mapil  1 2,  t t   ,y; ruhrup Mu;KLfy;

2 1

2 1

v v

t t



  vd tiuaWf;Ff.

1 2v v  MFk; NghJ ruhrup Mu;KLfy; 0 G+r;rpak; vdf;fhl;Lf.

(rPuhd Ntfk;)

22. h > 0 MapUf;f> xU rpwpa Neu Mapil  1 2,  t t   ,y; ruhrup

Mu;KLfy; 
   t h t

v v

h




 MFk;.

   

0
lim

t h t

h

v v
a

h






  vd;gJ Neuk; t ,yhd  fz epiy Mu;KLfy;

vd  tiuaWj;jy;. 
dv

a
dt

  vdf;fhl;Lf.

,J Neuk; t ,y; Jzpf;ifapd; Mu;KLfy; vdg;gLk;. Mu;KLfy;

vd;gJ Neuj;ijf;  Fwpj;J>  Ntf khw;w tPjk; vd;gijf; $Wf.

23. Fwpj;j xU Neu  Mapilapy;  Mu;KLfy;  xUik vdpd;>

mt;tpaf;fk;> me;Neu Mapilapy; rPuhd Mu;KLfYldhd ,af;fk;

vd tiuaWf;f.

24. Mu;KLfy; kiwahf ,Uf;Fk;NghJ> mJ mku;KLfy; vdf;

$Wf.

25. nghUj;jkhd cjhuzq;fisg; gad;gLj;jp Ntf - Neu

tisapia tiuAk; Kiwia tpsq;fpf; nfhs;s cjTf.
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26. ,af;fk; xd;wpd; NghJ Neuk; 1t , 2t  vd;gtw;wpy; Ntfq;fs;

KiwNa 1v , 2v vdpd; Neu Mapil  1 2,  t t   ,y; Mu;KLfy;

2 1

2 1

v v

t t



   vdf; fhl;Lf.

Neuk; 1t , 2t   ,w;F Ntf> Neu tisapapy; xj;j Gs;spfs; 1P , 2P

vdpd;> Neu;NfhL  1P 2P  ,d; gbj;jpwd;> NkNy cs;s ruhrup

Mu;KLfiyj; jUk; vdf; $Wf.

27. Ntf - Neu tisapapd;> Fwpj;j xU Gs;spapy; mt;tisapf;F

tiuag;gl;l njhlypapd;  gbj;jpwd;>  mg;Gs;spf;F  xj;j Neuj;jpy;>

fzepiy Mu;KLfiyj; jUk; vdf; fhl;Lf.

fzepiy Mu;KLfy; 
dv

a
dt

  (gbj;jpwd;) vd ca;j;jwpf.

dv
a v

ds
  vdTk; fhl;Lf.

28. ,af;fnkhd;wpy;> Fwpj;j xU Neu Mapilapy;  cs;s ,lg;ngau;r;rp

ahdJ> Neu mr;Rf;Fk; tisapf;Fk; ,ilNaahd gug;gstpdhy;

jug;gLk; vd tpsf;Ff. (Neu mr;Rf;F fPNo cs;s gug;gstpy;

kiwf;Fwp fhzg;gLk;.)

29. gpd;tUk; tiffSf;F Ntf - Neu tisap tiua khztiu

topg;gLj;Jf.

1. Xa;T epiy - g+r;rpa Ntfk;

2. rPuhd Ntfk;

3. rPuhd Mu;KLfy;

4. rPuhd mku;KLfy;

5. NkNy jug;gl;l tiffspd; Nru;f;iffs;

30. ,lg;ngau;r;rp - Neu tisap> Ntf - Neu tisapia cgNahfpj;J

gpurpdq;fisj; jPu;f;f khztiu topg;gLj;Jf.
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Nju;r;rp kl;lk; : 3.2 Neu;Nfhl;baf;fk; njhlu;ghd gpurpdq;fisj; jPu;g;gjw;F

,af;fr; rkd;ghLfis cgNahfpg;ghu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. rPuhd Mu;KLfYld; ,aq;Fk; Jzpf;if xd;wpd; ,af;fr;

rkd;ghLfisg; ngWthu;.

2. Ntf-Neu tisapia cgNahfpj;J ,af;fr; rkd;ghLfisg;

ngWthu;.

3. GtpaPu;g;gpd; fPo; epiyf;Fj;J ,af;fj;jpw;F ,af;fr; rkd;ghLfis

cgNahfpg;ghu;.

4. ,af;f rkd;ghLfis cgNahfpj;J gpurpdq;fisj; jPu;g;ghu;.

5. ,af;fk; rk;ge;jkhd gpurpdq;fisj; jPu;g;gjw;F Ntf - Neu

tiuG> ,lg;ngau;r;rp - Neu tiuGfisg; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. gpd;tUk; toikahd FwpaPLfis mwpKfg;gLj;Jf.

njhlf;f Ntfk; - u ,Wjp Ntfk; - v  Mu;KLfy; - a
Neuk; - t ,lg;ngau;r;rp - s
,af;fr; rkd;ghLfisg; ngWf.

v u at 

 
1

2
s u v t 

21

2
S ut at 

2 2 2  v u a s 

2. Ntf - Neu tisapia cgNahfpj;J ,af;fr; rkd;ghLfisg; ngw

khztiu topg;gLj;Jf.

3. ,q;F Mu;KLfYf;Fg; gjpyhf GtpaPu;g;gpid Mu;KLfy; g gpujpaPL
nra;ag;gLfpwJ. (g  xU khwpyp)

mz;zsthf 110g ms  vdf; nfhs;sg;gLfpwJ vd;gijAk;

vLNfhs;fisAk; Qhgfg;gLj;Jf.

4. nghUj;jkhd cjhuzq;fisg; gad;gLj;jp ,af;f rkd;ghLfis

cgNahfpj;J gpurpdq;fisj; jPu;f;f topfhl;Lf.

5. ,lg;ngau;r;rp - Neu tisap> Ntf - Neu tisap vd;gtw;iw

cgNahfpj;J gpurpdq;fisj; jPu;f;f khztu;fSf;F topfhl;Lf.
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Nju;r;rp kl;lk; : 3.3 Neu ;Nfhnlhd;wpd; kPJ ,aq;Fk; Jzpf;iffSf;

fpilapyhd njhlu;gpaf;fj;ij Muha;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. ,U gupkhz ,af;fj;jpw;F khl;Nlw;Wr; rl;lj;ij tpgupg;ghu;.

2. xNu Neu;Nfhl;by; ,aq;Fk; ,U Jzpf;iffspd; xd;W njhlu;ghd

kw;iwajd; ,af;fj;ij tpgupg;ghu;.

3. Neu;Nfhl;bd; topNa ,aq;Fk; ,U Jzpf;iffspd; rhu;G

,lg;ngau;r;rpf; Nfhl;ghl;ilf; $Wthu;.

4. Neu;Nfhnlhd;wpd; topNa ,aq;Fk; ,U Jzpf;iffspd; rhu;G

Ntff; Nfhl;ghl;ilf; $Wthu;.

5. Neu;Nfhnlhd;wpd; topNa ,aq;Fk; ,U Jzpf;iffspd; rhu;G

Mu;KLfy; Nfhl;ghl;ilf; $Wthu;.

6. ,U rkhe;ju Neu; NfhLfs; topNa ,aq;Fk; ,U Jzpf;iffspd;

rhu;G ,lg;ngau;r;rp> rhu;G Ntfk;> rhu;G Mu;KLfy; vd;gtw;iwf;

fhz;ghu;.

7. rhu;G Mu;KLfy; xUikahff; nfhz;l xNu Neu;Nfhnlhd;wpd;

topNa ,aq;Fk; ,U Jzpf;iffspd; ,af;fj;jpw;F ,af;fr;

rkd;ghLfisAk; tiuGfisAk; cgNahfpg;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. Neu;Nfhnlhd;wpy ; ,aq;Fk; Jzpf;ifapidf; fUJf.

Jzpf;ifapy;> mJ ,aq;Fk; Neu; tiu topNa epiyg;gLj;jg;gl;l

mr;ir> khl;Nlw;Wr; rl;lkhff; fUjyhk; vd mwpKfg;gLj;Jf.

2. cjhuzq;fSld; tpsf;Ff.

3. Neu;Nfhnlhd;wpd; topNa ,aq;Fk; ,U Jzpf;iffs;  P, Q
vd;gtw;wpd; ,lg;ngau;r;rpfs;>  khl;Nlw;Wr; rl;lk; O itf; Fwpj;J

KiwNa P,Os , Q,Os  vdf; Fwpf;fg;gLk; vdTk;>  P If; Fwpj;J Q

,d; ,lg;ngau;r;rp  Q,P Q,O O,Ps s s   My; jug;gLk; vdTk; tpsf;Ff.

O,P P,Os s  . vdf; fhl;Lf.

4. ,lg;ngau;r;rpf;fhd rkd;ghl;il Neuk; Fwpj;J tifapLtjd;

%yk; Q,P Q,O O,Pv v v   vd;w rkd;ghl;ilg; ngWf.
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5. rhu;G Ntfr; rkd;ghl;bid  Neuk;  Fwpj;J  tifapLtjd;

%yk; Q,P Q,O O,Pa a a   vdg; ngWf.

6. ,U rkhe;ju Neu;NfhLfspy; ,aq;Fk; Jzpf;iffspd; rhu;G

,lg;ngau;r;rp> rhu;G Ntfj;ijf; fhz;ghu;.

rkhe;ju NfhLfSf;fpilNaahd J}uk; Gwf;fzpf;fj;jf;f

tiffisf; fUJf.

7. gpurpdq;fisj; jPu;f;f khztiu topg;gLj;Jf.



83

%d;whk; jtiz
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,ize;j fzpjk; I

Nju;r;rp : 14. nghUj;jkhd Kiwfis cgNahfpj;Jg; gy;NtW

rhu;Gfis tifapLthu;.

Nju;r;rp kl;lk; : 14.1 rhu;nghd;wpd; ngWjp gw;wpa fUj;ij tpsf;Fthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. Gs;spnahd;wpy; njhlypapd; rha;tpid tpsf;Fthu;.

2. vy;iynahd;whf ngWjpia tpsf;Fthu;.

3. khw;w tPjj;jpid tpsf;Fthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.

 y  vd;gJ x  ,yhd rhu;G vdTk; y = f (x) vdTk; jug;gLfpd;wJ

vd nfhs;Nthk;.

tisap y = f (x)   ,y; cs;s xU Gs;sp P  apd; x Ms;$W

x
0 
vd nfhs;Nthkhapd; 0 0P  [ ,  ( )]x f x  MFk;.

tisap y = f (x)  ,y; P apw;F mUfpYs;s Gs;sp Q  vdTk;>

,jd; x Ms;$W 0( )x h  ck; vdpd;>

 0 0,  ( )Q x h f x h    MFk;.

>

>

 

0( )f x h

0( )f x

0x
0x h X

Y

P

Q

y = f (x)
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NfhL PQ  ,d; gbj;jpwdhdJ m
PQ

 vd Fwpg;gplg;gLfpd;wJ
vd nfhs;Nthk;.

vdNt 
0 0

0 0

( ) ( )

( )
PQ

f x h f x
m

x h x

 


  >  ,q;F 0h 

0 0( ) ( )
PQ

f x h f x
m

h

 
 >   0h   MfTs;sNghJ

0
lim
h

 m
PQ

  MdJ  cs;sjhAk;>  Xu;  nka;naz;zhfTk;

,Uf;ifapy;>  ,J tisap ( )y f x  ,w;F Gs;sp  P  apy;

tisapapw;F cs;s njhlypapd;  gbj;jpwd;  vdg;gLk;.

,J m  ,dhy; jug;gLk;.

mjhtJ 
0

0

( ) ( )
 lim   

h

f x h f x
m

h

 


2. 
0 0

0

( ) ( )
lim   
h

f x h f x

h

 
 vDk;  vy;iyahdJ> Gs;sp P ,y;

njhlypapd; gbj;jpwd; vd tiuaWf;fg; gad;gLk;. ,jw;F

Xu;  FwpaPLk;> ngaUk; toq;fg;gl;Ls;sJld;  ,J  ntt;NtW

re;ju;g;gq;fspYk; epfo KbAk;.

,J x = x
0
 ,y; ( )f x  ,w;F nka;naz; vy;iy cz;L  vdj;

jug;gbd;>  ,J ( )f x  ,d;  ngWjp  vdg;gLtJld;> '( )of x

vd Fwpf;fg;gLk;.  mj;Jld; 0x x   ,y;  rhu;G  ( )y f x

tifaplj;jf;fJ vdg;gLk;.

>

>

 

0( )f x

X

Y

x
0

(x, y)





P
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 nghUj;jkhd cjhuzq;fis cgNahfpj;J 0x x  ,y;  rhu;G

( )y f x  ngWjp ,Uf;fkhl;lhj  fPOs;s  re;ju;g;gq;fis

tpsf;Ff.

(i) 0x x  I nfhz;Ls;s rpwe;j Mapilapy;>

f tiuaWf;fg;glhJ cs;sNghJ

(ii)
0

0

( ) ( )
lim   
h

f x h f x

h

 
 KbTs;sjhf ,y;yhjNghJ

(iii)
0

0

( ) ( )
lim   
h

f x h f x

h

 
 cs;sjhf ,y;yhjNghJ

 rhu;G f ,d; Ml;rpahdJ ngWjp cs;sjhf ,Uf;Fk; x ,d;

vy;yhg; ngWkhdq;fisAk; nfhz;bUf;Fk;. ,J ( )f x  ,d;

ngWjpr; rhu;G vdg;gLk;.

mjhtJ ( ) ( ) ( )f x f x   MapUg;gJld;>

0

( ) ( )
( ) lim   

h

f x h f x
f x

h

 
   MFk;.

3. y  MdJ x  ,yhd rhu;ghfTk;> ( )y f x  vdTk; jug;gLifapy;

VjhtnjhU x  ,id fUJf.   ,t; x  ,y;  Xu; mjpfupg;G  x I

fUJf.

mjhtJ 
 

 

y

x




 I KbTg;Gs;spfshff;  nfhz;l  %ba Mapilapy;

cs;s  x  ,y; Vw;gLk; khw;wk;  x  MFk;.

 x  vd;gJ x  ngWkhdq;fspy;  Vw;gl;l  mjpfupg;G MFk;.

,jw;nfhj;j y  ngWkhdq;fspy; Vw;gl;l mjpfupg;G  y  MFk;.

,J (  ) ( )f x x f x    ,dhy; Fwpf;fg;gLk;.

>

>

 

( )f x

X

Y

(  )f x x >

>

 y

x  x x><
ox
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MfNt ,   x x x   I  KbTg;Gs;spfshf  nfhz;l  %ba

Mapilapy; cs;s x  ,d; ngWkhdq;fisf; nfhz;l tPr;rpy;

y  ,y; Vw;gLk; ruhrup khw;w tPjk; MdJ>

 

 

y

x




 vd Fwpg;gplg;gLk;.

NkYk;> 
 (  ) ( )

  

y f x x f x

x x

   


 
 MFk;.

 x  vd;gJ Xu; milahsk; vd;gijAk;>

,J  > x ,d; ngUf;fky;y vd;gijAk; typAWj;Jf.

x rhu;ghf y  ,y; Vw;gLk; (fzepiy) khw;wkhdJ>

 0  0

 (  ) ( )
lim   lim  

  x x

y f x x f x

x x   

   


 
 vd>  vy;iyahdJ Xu;

nka;naz;zhf cs;sNghJ tiuaWf;fg;gLk;.

 0 

 
lim  ( )

 x

y
f x

x 





 vd;gij ftdj;jpnyLf;fTk;.

NkYk; 
 0 

 
lim  

 x

y

x 

 
 
 

 MdJ 
dy

dx
 vd Fwpf;fg;gLk; vd;gijAk;

tpsf;Ff.

vdNt ( )f x  ck; 
dy

dx
 ck; xd;whFk;.
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Nju;r;rp kl;lk; : 14.2 rhu;Gfspd; ngWjpfis Kjw; Nfhl;ghLfs; %yk; Jzpthu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. rhu;nghd;wpd; ngWjpia Kjw; jj;Jtq;fis cgNahfpj;J

fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  n vd;gJ tpfpjKW vz;zhf  ,Uf;f  nx   vd;w  rhu;gpd;

tifaPL> mbg;gilj; jpupNfhz fzpjr; rhu;Gfspd; tifaPL

vd;gtw;iw  Kjw; jj;Jtq;fspypUe;J  fhZk;  Kiwia

tpsf;Ff.

 fPOs;s ngWjpfis Kjw; jj;Jtw;fis cgNahfpj;J epWTf.

  1 n nd
x n x

dx
   2cot cos ec  

d
x x

dx
 

 sin cos
d

x x
dx

  sec sec tan
d

x x x
dx



 cos sin
d

x x
dx

   cosec cos ec cot
d

x x x
dx

 

  2tan sec
d

x x
dx


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Nju;r;rp kl;lk; : 14.3 tifaPL gw;wpa Njw;wq;fs;> tpjpfisf; $wp> mtw;wpid

cgNahfpg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. ngWjp njhlu;ghd mbg;gil tpjpfisf; $Wthu;.

2. ngWjpfs; njhlu;ghd mbg;gil tpjpfis cgNahfpj;Jg;

gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  k  xUikahftpUf;f

(i)       f x k   vdpd;>   0f x    MFk;.

(ii)     f x kg x  vdpd;    f x kg x   MFk;.

(iii)      f x g x h x   vdpd;      f x g x h x     MFk;

   vDk; Njw;wq;fis epWtpf; fhl;Lf.


1

n
ndx

nx
dx

  vd;w NgiwAk;> NkNy Fwpg;gpl;l  Njw;wq;fisAk;

cgNahfpj;Jj; jPu;f;Fk; gpurpdq;fis khztu; %yk; nra;tpf;f.

2. (i) ngUf;fy; tpjp

   
d

f x g x
dx

    =        
d d

f x g x g x f x
dx dx

      

(ii) tFj;jy; tpjp

 
 

f xd

dx g x

 
 
 

  =
       

  
2

d d
g x f x f x g x

dx dx

g x

      
,

,q;F   0g x 

(iii) rq;fpyp tpjp
y vd;gJ  u  ,d; rhu;Gk;>  u   vd;gJ x   ,d;  rhu;Gk; vdpd;>

dy dy du

dx du dx
   (rq;fpyp tpjp) MFk;. mjd; tpupTk; ,j;Njw;wq;

fspd; epWtYk; Njitapy;iy.

NkNy jug;gl;l NgWfisg; gad;gLj;jpg; gpurpdq;fisr;

nra;tpf;Ff.
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Nju;r;rp kl;lk; :14.4 Neu;khW jpupNfhzfzpj rhu;GfisAk; tifapLthu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. Neu;khW jpupNfhz fzpjr; rhu;Gfspd; ngWjpfisf; fhz;ghu;.

2. Neu;khW jpupNfhz fzpjr; rhu;Gfspd; ngWjpfis cgNahfpj;Jg;

gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. fPNo Fwpg;gpl;l NgWfis cgNahfpj;Jg; gy;NtW tbtpyhd

gpurpdq;fis khztu;;fisf; nfhz;L jPu;f;f.

(i)  1

2

1
sin ,  1 1

1

d
x x

dx x

    


(ii)  1

2

1
cos ,  1 1

1

d
x x

dx x

 
   



(iii)  1

2

1
tan ,  

1

d
x x

dx x
     


 ;vd;gtw;iwg; ngWf.

2. Nkw;Fwpg;gpl;l NgWfis cgNahfpj;Jg; gy;NtW rhu;Gfis

tifapLf.

Nju;r;rp kl;lk; : 14.5mLf;Ff; Fwpr; rhu;Gfis tiutpyf;fzg;gLj;jp mtw;wpd;

ngWjpfisf; fhz;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. mLf;Ff; Fwpr; rhu;G ex I tiuaWg;ghu;.

2. mLf;Ff; Fwpr; rhu;nghd;wpd; Ml;rp tPr;rpid tiuaWg;ghu;.

3. “e” Xu; tpfpjKwh vz; vd $Wthu;.

4. ex  ,d; ,ay;Gfis tpgupg;ghu;.

5. e  ,w;fhd mDkhdpg;Gg; ngWkhdnkhd;iw vOJthu;.

6. mLf;Ff; Fwpr; rhu;nghd;wpd; ngWjpapid vOjp gpurpdq;fis

jPu;f;f ,jid cgNahfpg;ghu;.

7. y = ex ,d; tiugpid tiuthu;.
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fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. 
1 2

1 1 1
1 ... ...

1 2

nx x x

n
      vDk;  Kbtpypj;  njhlupd;  $l;Lj;

njhifahd ex My; tiuaWf;fg;gLk; vdf; $Wf.

 ex  vd;gJ ,aw;if mLf;Ff;Fwpr; rhu;G vd tpsf;Ff.

2.  ,aw;if mLf;Ff;Fwpr; rhu;gpd;  Ml;rp    vdTk;>  ,jd;

tPr;R (0,  )  vdTk; njspTgLj;Jf.

3. x = 1 vd vLg;gjd; %yk;>

1 1 1

1 1 1 1
1 ... ...

1 2
e e

n
        vdg; ngwyhk;. NkYk; 2.718e 

vdTk; $Wf.

4. gpd;tUtdtw;iwf; $Wf.

(i) e0 = 1

(ii) 1 2 1 2x x x x
e e e


 

(iii)
1

1 2

2

x
x x

x

e
e

e




(iv) r ,d; tpfpjKW ngWkhdq;fSf;F  
rx rxe e  MFk;.

(v)  lim  x

x
e







(vi) lim  0x

x
e








5.  
1 1 1 1

1 1 ... ... 2.718
1 2 3

f e
n

           NkYk;  e  Xu; Neu;

tpfpjKwhntz; vd;gijf; $Wf.

6. 
x

xde
e

dx
  vd $Wf.

  ,aw;if  mLf;Ff;  Fwpr; rhu;GfSldhd  gpurpdq;fis

jPu;f;Ff.

7. khztu;fis xy e  ,d; tiuig tiua topfhl;Lf. ,e;jr;

re;ju;g;gq;fspy;  tiugpd;  tbtk;  kl;LNk Njitg;gLfpd;wJ.
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Nju;r;rp kl;lk; : 14.6 klf;ifr; rhu;gpid tpgupg;ghu;.

ghlNtisfs; : 03

fw;ww; NgWfs; : 1. klf;if rhu;ig tiuaWg;ghu;.

2. Ml;rp> tPr;R gw;wp vLj;Jf; $Wthu;.

3.  y ln x  ,d; ,ay;G gw;wpf; $Wthu;.

4.  y ln x  ,d; tiuig tiuthu;.

5. xy a I tiuaWg;ghu;. ( 0)a 

6. xa  ,d; Ml;rpf;F> tPr;R gw;wp vLj;Jf; $Wthu;.

7. klf;if rhu;GfSldhd gpurpdq;fisj; jPu;g;ghu;.

8.  ln x  ,d; ngWjpia ca;j;jwpthu;.

9. xa  ,d; ngWjpia ca;j;jwpthu;.

10.  ln x ,dJk; xa  ,dJk; ngWjpfis cgNahfpj;J gpurpdq;fisj;

jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  yy ln x x e    vd  ln x tiuaWf;fg;gLfpd;wJ  vd tpsf;Ff.

 ln x  MdJ ,aw;if klf;ifr; rhu;G vdg;gLk;.

2. ( )  ( )g x ln x  Mapd; rhu;G  g  ,d; Ml;rp  (0, )  MFk;.  ,jd;

tPr;R   MFk;.

3.  (i)  ln x   MdJ 0x   ,w;F kl;LNk tiuaWf;fg;gl;

Ls;sJ.

(ii) x ,w;F ( )xln e x  MFk;.

(iii) 0x   Mf ,Uf;ifapy;  ln xe x  MFk;.

(iv) 0,  0x y  Mf ,Uf;ifapy;    ln xy ln x ln y   MFk;.

(v) 0,  0x y   Mf  ,Uf;ifapy;    
x

ln ln x ln y
y

 
  

 

MFk;.

(vi) 0x   Mf ,Uf;ifapy;     pln x p ln x  MFk;.

4.  Neu;khW ,ay;ig gad;gLj;jp lny x  ,d; tiuig tiua

topfhl;Lf.

 lny x  vDk; rhu;gpy; tiughdJ y x  vDk; Nfhl;bd;

kPJ xy e  ,d; Mb tpk;gk; MFk;.
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5. xa  vDk; rhu;ghdJ  x xa e ln a  vd tiuaWf;fg;gLk;.

6. x xh a  Mapd; xh  ,d;  Ml;rp MdJ    vdTk;> ,jd; tPr;R

(0, )  vdTk; njspTgLj;Jf.

7. ,aw;if klf;ifr; rhu;Gfslq;fpa gpurpdq;fis jPu;f;f topfhl;Lf.

8. 
1

(  ) ,    0
d

ln x x
dx x

    vd;gij ca;j;jwpf.

9.   (  )
d x xa ln a a
dx

  vd;gij ca;j;jwpf.

10. n l x ,dJk; xa   ,dJk;  ngWjpfis cgNahfpj;J gpurpdq;fis

jPu;f;f topfhl;Lf.
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Nju;r;rp kl;lk; :14.7 cs;shu ; rhu ;GfisAk;> gukhdr; rhu ;GfisAk;

tifapLthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. cs;shu; rhu;Gfis tiuaWg;ghu;.

2. cs;shu; rhu;Gfspd; ngWjpfis fhz;ghu;.

3. gukhdr; rhu;Gfis tifapLthu;.

4. jug;gl;l tisap xd;wpd; njhlyp> nrt;td; ,w;fhd rkd;ghLfis

vOJthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. ( , ) 0F x y   vd;gij jpUg;jpahf;Fk; ( )y f x  vd tiuaWf;fg;

gLk; rhu;Gfs; cs;shu; rhu;Gfs; vdg;gLk;.

2 2 1 0x y     vDk;  rkd;ghl;bid  cgNahfpj;J NkYs;s

tw;iw tpsf;fTk;.

2. ( , ) 0F x y  I  jpUg;jp  nra;Ak; ( )y f x  vDk;  rhu;gpd; ngWjpia

ngWtjw;F ( , ) 0F x y    vDk;  rkd;ghl;bid (vg;NghJk;)

jPu;j;J  (rpyNtisfspy; jPu;f;f KbahJ) gpd; tifapl y ,id

x  Fwpj;J  tifapl Ntz;Lk; vd;gjpy;iy.

( , ) 0F x y   MdJ Fwpj;J rq;fpyp tpjpapidAk; cgNahfpj;J

tifaplg;gl;L gpd; Njitahd ngWjp mjid vOtha;

Mf;Ftjd; %yk; ngwg;gLk;.

cjhuzq;fis cgNahfpj;J tpsf;Ff.

3.  tisap  C   MdJ  ( ),  ( )x f t y g t    vDk;  gukhdr;

rkd;ghLfshy; tiuaWf;fg;gLfpd;wJ. ,q;F t Xu; gukhdk;.

,t;tifapy; 
dy

dx
 MdJ  vd;gij 

dy

dy dt

dxdx

dt

 
 
 
 
 
 

  gad;gLj;jp

0
dx

dt
  MfTs;s Gs;spfSf;F tiuaWf;fg;gLk;.

NkYk;> 

(
2

2

)

d dy

d y dt dx

dxdx
dt

 
 
 
 
 
 

> 0
dx

dt
   MfTs;s  Gs;spfSf;F

tiuaWf;Ff.

cjhuzq;fis cgNahfpj;J tpsf;Ff.
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 cs;shu; rhu;Gfis cs;slf;fpa tifaPLfisAk;> 2 4y ax

vDk; gutisap>

2 2

2 2
1

x y

a b
   vDk; ePs;tisak;> 

2 2

2 2
1

x y

a b
  >

2xy c   vDk;  mjpgu  tisap  vd;gtw;wpw;fhd  gukhd

tbtq;fis cgNahfpj;J tifapLf.

2 4y ax : 2 ,  2x at y at 

2 2

2 2
1

x y

a b
  : cos ,  sinx a y b  

2 2

2 2
1

x y

a b
  : sec ,  tanx a y b  

2xy c : ,  
c

x ct y
t

 

4.  NkNy jug;gLk; tisapfs;  cl;gl  gukhdr; rhu;Gfshy;

jug;gLk; tisapfspd; njhlyp> nrt;tdpd; rkd;ghLfisg;

ngWf.

 Nkw;gb  rhu;Gfis  vg;gb  tiutnjd;gijAk;  mtw;wpd;

mbg;gil ,ay;GfisAk; tpsf;Ff.

Nju;r;rp kl;lk; : 14.8cau; tupir rhu;Gfspd; ngWjpfisg; ngWthu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. cau; tupirapYs;s ngWjpfisg; ngWthu;.

2. gy;NtW tbtpy; mike;j rhu;Gfis tifapLthu;.

3. cau; tupirapYs;s ngWjpfl;fpilapyhd njhlu;Gfisf;

fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. y  MdJ x ,y; Xu; rhu;ghf ,Uf;ifapy;> y  ,d; nk;  gbngWjp

ahdJ> y  ,id n jlit x Fwpj;J njhlu;r;rpahf tifaplg;

gLtjd; %yk; ngwg;gLk; vd mwpKfg;gLj;Jf. ,J 
n

n
d y

dx

my;yJ ( )nf x  my;yJ ( )ny  vd Fwpf;fg;gLk; vd tpsf;Ff.

2. gy;NtW tbtpy; mike;j rhu;Gfis  tifapl  topfhl;b

cjhuzq;fis cgNahfpj;J tpsf;Ff.

3. cau; gb tifaPLfs; cs;slq;fpa  gpurpdq;fis  jPu;f;f

khztu;fSf;F topfhl;Lf.
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Nju;r;rp : 15. ngWj pfis cgNahf pj ;Jr ;  rhu ;nghd ;w pd ;

elj;ijiag; gFg;gha;T nra;thu;.

Nju;r;rp kl;lk; :15.1 ngWjpfspd; %yk; jpUk;gw;Gs;spia Ma;e;jwpthu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : 1. jug;gl;l rhu;gpw;F epiyahd Gs;spfis tiuaWg;ghu;.

2. mjpfupf;Fk; rhu;G> FiwAk; rhu;G vd;gij tpgupg;ghu;.

3. Xupl cau;T> Xupl ,opT vd;why; ahnjd tpgupg;ghu;.

4.  jug;gl;l rhu;gpw;F cau;T my;yJ ,opTg; Gs;spfs; cz;lh

vd;gijf; fhz;gjw;F ~~Kjw; ngWjpr; Nrhjid|| nra;thu;.

5. ngwg;gl;l epiyahd Gs;spfspy; cau;T ,opT Gs;spfs; ,y;yhj

tiffs; $Wthu;.

6. tpgj;jpg; Gs;spfis mwpKfk; nra;thu;.

7. jug;gl;l tisap xd;wpd; jpUk;gw; Gs;spahdJ tpgj;jpg; Gs;spah

vdr; Nrhjpg;gjw;F ,uz;lhk; ngWjpiag; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. rhu;nghd;wpd; ngWjp g+r;rpakhfTs;s  Gs;sp  epiyahd Gs;sp

vd tiuaWf;fg;gLk;.  MfNt ( )f x MdJ x c  ,y;> ( ) 0f c 

MFk;  vdj;  jug;gLkhapd;  epiyahd Gs;spnahd;iwf;

nfhz;bUf;Fk; nghUj;jkhd  cjhuzq;fspd; %yk; ,jid

tpsf;Ff.

2.  I  vDk; Mapilapy; ( )f x  vDk; rhu;ghdJ 1 2( ) ( )f x f x

MfTk;> ,q;F 1 2, Ix x   vd;gJld; 1 2x x  MfTk; fhzg;gL

khapd;> ,r;rhu;G  ,t;  Mapil I apy;  mjpfupf;Fk;  rhu;G

vdg;gLk;.

 Ix  Mf ,Uf;ifapy;> ( ) 0f x   Mapd;> ,t; Mapil

I  apy; ( )f x  cWjpahf mjpfupf;fpd;wJ vdg;gLk;.

 I  vDk; Mapilapy; ( )f x  vDk; rhu;ghdJ 1 2( ) ( )f x f x

MfTk;> ,q;F 1 2, Ix x   vd;gJld; 1 2x x  MfTk; fhzg;gL

khapd; ,r;rhu;G ,t; Mapil I  apy; FiwAk; rhu;G vdg;gLk;.

 Ix   Mf ,Uf;ifapy;> ( ) 0f x   Mapd;> ,t; Mapil

I  apy; ( )f x  cWjpahff; Fiwfpd;wJ vdg;gLk;.
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  3.  ( , )x c c      MfTs;s  vy;yh x  ,w;Fk; ( ) ( )f x f c

MFkhW  ahJnkhU 0    ,Uf;Fkhapd;> ( )f x  MdJ

x c  ,y; Xu; cau;itf; nfhz;Ls;sJ vdg;gLk;.

 ( , )x c c      MfTs;s  vy;yh x  ,w;Fk; ( ) ( )f x f c

MFkhW  ahJnkhU 0    ,Uf;Fkhapd;> ( )f x  MdJ

x c  ,y; Xu; ,opitf; nfhz;Ls;sJ vdg;gLk;.

4.  Xupl cau;T> Xupl ,optpw;fhd Kjyhk; tifaPl;Lr; Nrhjid

apid tpgupg;ghu;.

5.  Xupl cau;T> Xupl ,opT mw;w epiyj;j Gs;spfs; cz;L

vdf; $Wf.

 ( ) 0f c   MfTk; x c  ,y;> rhu;G cau;Nth my;yJ rhu;G

,opNth mw;w cjhuzq;fis fye;JiuahLf.

6. tpgj;jpg; Gs;spfis mwpKfQ; nra;f.

7.  ( ) 0f a   MfTk; ( ) 0f a   MfTk; ,Ug;gpd;> x a  ,y;

Xupl ,opT cz;L.

 ( ) 0f a   MfTk; ( ) 0f a   MfTk; ,Ug;gpd;> x a  ,y;

Xupl cau;T cz;L.

 cau;T> ,opTfslq;fpa gpurpdq;fisj; jPu;f;f khztu;fSf;F

topfhl;Lf.
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Nju;r;rp kl;lk; : 15.2 Fopit ,dq;fhz;ghu;.

ghlNtisfs; : 02

fw;ww; NgWfs; : 1. Fopitg; gupNrhjpf;f ,uz;lhk; ngWjpiag; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  ( , )x a b  Mf ,Uf;ifapy; ( ) 0f x   Mf ,Ug;gpd; rhu;G

f  ,d; tiughdJ ,t;thapilapy; Nkd;Kf  FopthdJ

vdTk;> ( , )x a b  Mf ,Uf;ifapy; ( ) 0f x   Mf ,Ug;gpd;

rha;T f  MdJ ,t;thapilapy; fPo;Kf FopthdJ vdTk;

$Wf.

 tpgj;jpg; Gs;sp vd;gJ FopT khWk; Gs;sp vd tpsf;Ff.

 nghUj;jkhd cjhuzq;fSld; tpgj;jpg;Gs;spfspy; ngWjp

g+r;rpakhf ,Uf;f Ntz;bajpy;iy vd tpsf;Ff.

Nju;r;rp kl;lk; : 15.3 tisapfspd; gUkl;lhd RtLfis tiuthu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. rhu;G xd;wpd; gUkl;lhd tiuig tiuthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. NkNy Fwpg;gpl;l  Nfhl;ghLfisg;  gad;gLj;jp  cau;T> ,opTfs;

mlq;fpa  rhu;Gfspd; tisapfis tiua topfhl;Lf.

,q;F  fpil>  epiyf;Fj;J  mZFNfhLfisAk; nfhz;l

cjhuzq;fSk; vjpu;ghu;f;fg;gLfpd;wd.

Nju;r;rp kl;lk; : 15.4 nray;Kiwr; re;ju;g;gq;fspy; ngWjpfis cgNahfpg;ghu;.

ghlNtisfs; : 04

fw;ww; NgWfs; : 1. eilKiw tho;f;ifAld; njhlu;Gila gpurpdq;fisj; jPu;g;gjw;Fg;

ngWjpfisg; gad;gLj;Jthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. md;whl tho;f;ifapy; cau;T> ,opT njhlu;ghd fUj;Jf;fs;

gad;gLj;jg;gLk; gpurpdq;fis khztu;fisf; nfhz;L jPu;f;f.
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,ize;j fzpjk; II

Nju;r;rp : 3. ,af;fk; njhlu;ghd epAw;wd; khjpupia cgNahfpj;J>

jsnkhd;wpy; epfOk; fs epiy ,af;fq;fis
tpsf;Fthu;.

Nju;r;rp kl;lk; : 3.7 epiyf;Fj;Jj; jsnkhd;wpy; ,aq;Fk; vwpgil xd;wpd;

,af;fj;ij tptuzk; nra;thu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : 1. vwpaj;ij mwpKfk; nra;thu;.

2. “vwpay; Ntfk;”> “vwpaw; Nfhzk;” vd;w gjq;fis tpgupg;ghu;.

3. xU vwpnghUspy; ,U NtWgl;l ,af;fkhdJ fpil> epiyf;Fj;Jj;

jpirfspy; ,af;fq;fshff; fUjg;glyhk; vdf; Fwpg;gpLthu;.

4. xU vwpnghUspd; ,af;fj;ij tpgupg;gjw;F ,af;fr; rkd;ghLfisg;

ghtpg;ghu;.

5. xU vwpnghUs; vwpag;gl;L xU Fwpg;gpl;l Neuj;jpd; gpd; mjd;

Ntfj;jpd; $Wfisf; fhz;ghu;.

6. jug;gl;l Neuj;jpy; vwpnghUspd; ,lg;ngau;r;rpf; $Wfisf;

fhz;ghu;.

7. vwpnghUs; xd;wpd; mjp$ba cauj;ijf; fzpg;ghu;.

8. vwpnghUs; xd;wpd; mjp$ba cauj;ij miltjw;F vLf;Fk;

Neuj;ijf; fzpg;ghu;.

9. vwpnghUs; xd;wpd; fpil tPr;irf; fzpg;ghu;.

10. jug;gl;l vwpay; fjpf;Fg; nghJthf mNj fpiltPr;irg;

ngWtjw;fhf ,U vwpaw; Nfhzq;fs; ,uz;L cz;L vd

epWTthu;.

11. jug;gl;l vwpaw; fjpf;Fupa cau; fpil tPr;irf; fhz;ghu;.

12. jug;gl;l vwpaw;fjpf;Fupa cau; fpil tPr;irj; juf;$ba vwpaw;

Nfhzj;ijf;; fhz;ghu;.

13. vwpaw; ghijapd; njf;fhl;bd; rkd;ghl;ilg; ngWthu;.

14. gwg;G Neuj;ijf; fhz;ghu;.

15. jug;gl;l Gs;spnahd;wpD}L nry;tjw;F Njitahd vwpaf;

Nfhzj;jpidf; fhz;ghu;.
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fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. GtpaPu;g;gpd; fPo; RahjPdkhf ,aq;Fk; Jzpf;if xd;W vwpak;

MFk; vd;gij mwpKfQ; nra;f.

2. fpilAld;   Nfhzr; rha;Tld; u Ntfj;Jld; xU Jzpf;if

vwpag;gLk; NghJ> vwpay; fjp u vdTk;> vwpaw; Nfhzk; 
vdTk; mwpKfQ; nra;f.

3. fpil ,af;fj;jpy; Ntfk; xUik vdTk;>  epiyf;Fj;J ,af;fj;jpy;

Mu;KLfy; xUik vdTk; mJ GtpaPu;g;ghu;KLfy; vdTk;

tpsf;Ff. mj;Jld; fPo;Nehf;fpa jpirapy;  mJ g  vd Fwpf;fg;gLk;
vdTk; $Wf.

4. fpilj; jpirapy; s ut               ( cos )x u t 

epiyf;Fj;Jj; jpirapy;  v u at             ( sin )v u gt  

21

2
s ut at       

21
( sin )

2
y u t gt  

2 2 2  v u a s      2 2 2sin 2v u gy  

vd;w rkd;ghLfisg;  gad;gLj;j  KbAk; vd;gJ gw;wpf; $Wf.

, . , ,s u v a t  vd;gd toikahd Fwpg;gPLfs; MFk;.

5. Neuk; t,y; vwpgilapd; fpilNtfk; V cosux    epiyf;Fj;J

Ntfk; V sinu gty    vdg; ngWf.

V
tan

V

y

x
 

6. Neuk; t ,y; fpil ,lg;ngau;r;rp  cosx u t   epiyf;Fj;J

,lg;ngau;r;rp   21
sin

2
y u t gt    vdg; ngWf. ,it vwpgilapd;

ghijapd; gukhdr; rkd;ghLfs; vdf; $Wf. ,q;F “t” vd;gNj
gukhdkhFk;.

>

>

>

>

 t = t t = 0





u

y

x

V sinu gty  

V cosux 

>

P(x,y)
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>

>

>

>

>
u


A

O
B

x

y

O

H

Vy

 

 

>

>



u

u

><

2




 
 

 

 

y

x

7. mjpAau; cauk; H vdpd;> 

2 2sin
H

2

u

g


  vdf; fhl;Lf.

8. mjp$ba cauj;ij mila vLf;Fk; Neuk;

T vdpd;>  0 BT T 

sin
T

u

g


  vdf; fhl;Lf.

9. fpil tPr;R R vdpd; 

22
R cos sin

u

g
   vdg; ngWthu;.

2 sin
R cos

u
u

g



 

  
 

10.

22
R cos sin

u

g
    vd;w  Nfhitapy;>    , 

2


  

vd;gtw;iwg; gpujpapLk; NghJ xNu R fpilf;fg; ngWtjhy;

vwpaw; Nfhzk; ,uz;L cz;nldf; fhl;Lf.

22
R sin cos

u

g
 

  

2

sin 2
u

g

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u  jug;gbd;

2
sin 2

Rg

u
 

Mdhy; sin 2 sin 2 

2 2  my;yJ 2 180 2  

    my;yJ 90  
   my;yJ

sin 2 sin 2   2sin  cos 2sin  cos    

    my;yJ 
2


    

sin sin

      

  sin cos

 

 

 
 
 
  



11.

2 2sin 2
R

u u

g g


   vd;gjhy; 

2

maxR
u

g
  vd ca;j;jwpf.

(jug;gl;l u f;F)

12. cau; fpil tPr;irj; jUk; vwpaw; Nfhzk; 
4


 vdg; ngWf.

13.
2


   MFk; NghJ x, y vd;gtw;wpw;fhf Vw;fdNt ngw;w gukhdr;

rkd;ghLfspy; t I ePf;Ftjd; %yk;>

2 2

2

sec
tan

2

gx
y x

u


    vd;w rkd;ghl;ilg; ngWf.

,jid 2y ax bx   vd;w tof;fkhd ,Ugbr; rhu;Gld; xg;gpLf.

vwpay; ghij gutisap vdf; $Wf.

2


   Mapd;> GtpaPu;g;gpd; fPo; epiyf;Fj;J ,af;fk; ngwg;gLk;

vd;gij epidt+l;Lf.

14. vwpaw;  Gs;spapd;  kl;lj;ij kPz;Lk;  miltjw;F  vLf;Fk;

gwg;G Neuk; 
2 sin

T 2T
u

g


    vdf; fhl;Lf.

15. jug;gl;l Ntfj;jpw;F Fwpj;j xU Gs;spa+L Jzpf;if nry;tjw;F

Njitahd vwpaw; Nfhzj;ijf; fhz topfhl;Lf.

my;yJ
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Nju;r;rp : 2. xU js tpirj; njhFjpia gad;gLj;Jthu;.

Nju;r;rp kl;lk; : 2.8 tpiwg;ghd clnyhd;wpd; kPJ jhf;Fk; %d;W xUjs

tpirfspd; rkepiyia tpsf;Fthu;.

ghlNtisfs; : 08

fw;ww; NgWfs; : 1. %d;W xUjs tpirfspd; jhf;fj;jpd; fPo; tpiwg;ghd clnyhd;wpy;

rkdpiyf;fhd epge;jidfis $Wthu;.

2. tpiwg;ghd cly; rkepiyapy; cs;sNghJ njupahj tpirfis>

 tpir Kf;Nfhzp tpjp> mjd; kWjiyiaf; $Wthu;.

 ,yhkpapd; Njw;wj;ijf; $Wthu;.

 Nfj;jpu fzpjg; gz;Gfisf; $Wthu;.

 xd;Wf;nfhd;W nrq;Fj;jhd ,U jpirfspy; tpirfisg;

gpupg;ghu;.

 Nfhjhd;rd; tpjpiaf; $Wthu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. i. tpiwg;ghd nghUnshd;wpd; kPJ jhf;Fk; xU js %d;W

tpirfs; rkepiyapy; fhzg;gLk; vdpd;> mtw;wpd;

jhf;ff;NfhLfs; xU Gs;spapy; re;jpf;Fk;> my;yJ %d;Wk;

rkhe;jukhf ,Uf;Fk;. (,J ,d;wpaikahj epge;jid kl;LNk

vd;gij tpsf;Ff.)

ii. tpir Kf;Nfhzp tpjpiaAk; mjd; kWjiyiaAk;  kPz;Lk;

$Wf. (,J Jzpf;if xd;wpd; rkepiyapd; fPo; mwpKfQ;

nra;ag;gl;Ls;sJ>)

O ,y; jhf;fpr; rkepiyapy; fhzg;gLk; P, Q, R vd;Dk;

%d;W tpirfSk;> mtw;Wf;F xj;j tpir Kf;Nfhzp ABC
ck; NkNy fhl;lg;gl;Ls;sd.

tpir Kf;Nfhzpapd; %yk; 
P Q R

AB BC CA
   vdf; $Wf.

,g; Ngwpidg; gpurpdq;fs; jPu;f;Fk; NghJ cgNahfpf;f.

Q

R

PO

A >

>>R

P
B

Q

C


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iii. ,yhkpapd; Njw;wk; (Jzpf;if xd;wpd; rkepiyapd; fPo;;

mwpKfk; nra;ag;gl;lJ) xUjs %d;W tpirfspd;

rkepiyapd; NghJ (jhf;ff; NfhLfs; %d;Wk; xU Gs;spapy;

re;jpf;Fk; NghJ) ,j; Njw;wj;ijg; gad;gLj;jyhk; vdf;

$Wf.

iv. xd;Wf;nfhd;W nrq;Fj;jhd ,uz;L jpirfspd; topNa

gpupf;fg;gl;l $Wfspd; ml;ru fzpjf; $l;Lj;njhif

g+r;rpaj;Jf;Fr; rkd; vdf; $Wf.

v. Nfhjhd;rd; tpjpiaf; $Wf.

AD : DB  =  m : n vdpd;>

tbtk; 1: cot A cot Bn m  =   cot θm n

tbtk; 2: cot cotm n   =   cot θm n

vd;w ,U tpjpfisAk; gpurpdq;fs; jPu;f;Fk;NghJ gad;gLj;jyh

nkd cjhuzq;fs; %yk; tpsf;Ff.

vi. gpurpdq;fspd; jd;ikf;F Vw;g Nfj;jpu fzpjg; NgWfisg;

gad;gLj;j KbAk; vd cjhuzq;fspd; %yk; fhl;Lf.

A B

C

m n
θ

α β

A B
D
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Nju;r;rp kl;lk; : 2.9 cuha;tpd; jhf;fj;ij Muha;thu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : 1. cuha;T> cuha;T tpirfis tpgupg;ghu;.

2. xg;gkhd> mOj;jkhd jsq;fs; gw;wp tpgupg;ghu;.

3. cuha;tpd; mD$yq;fs;> gpujp$yq;fs; gw;wp tpgupg;ghu;.

4. vy;iy cuha;tpd; tiutpyf;fzj;ij vOJthu;.

5. cuha;T tpjpfisf; $Wthu;.

6. cuha;Tf; Fzfk;> cuha;Tf; Nfhzk; vd;gtw;iw tiuaWg;ghu;.

7. rkepiyf;fhd epge;jidfis tpgupg;ghu;.

8. mlu;fs;> Jzpf;iffspd; rkepiy njhlu;ghd cuha;T tpirfs;

mlq;fpa gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  xd;iwnahd;W njhLifAWk; ,uz;L nghUl;fspy; xd;W>

kw;iwaJ njhlu;ghf ,aq;f vj;jdpf;Fk; NghJ  my;yJ

,aq;Fk; NghJ mt;tpaf;fj;ijj;  jLg;gjw;fhf  njhLif

Aw;wpUf;Fk;  Nkw;gug;Gf;fspd;  topNa  cz;lhFk;  tpir

cuha;T tpir vdg;gLk;. njhLifAWk; ,uz;L Nkw;gug;Gf;

fSf;F ,ilapy; fhzg;gLk; ,t; ,ay;G cuha;T vdg;gLk;.

 nghUs;  rkepiyapy;   ,Uf;Fk;NghJ>   nghUspd;  kPJ

gpuNahfpf;Fk; tpiriag; gbg;gbahf mjpfupj;jy; rkepiy

FiyAk; tiu cuha;T tpirAk; gbg;gbahf mjpfupf;Fk;.

2. njhLifAw;wpUf;Fk; ,uz;L Nkw;gug;Gf;fSf;F ,ilapy; cuha;T

tpir ,y;iy vdpd; mit xg;gkhd Nkw;gug;Gf;fs; vdTk;>

cuha;T tpir fhzg;gbd; mit  fulhd Nkw;gug;Gf;fs; vdTk;

$wg;gLk;.

3. cjhuzq;fspd; %yk; cuha;tpdhy; Vw;gLk; rhjfq;fisAk;>

ghjfq;fisAk; tpsf;Ff.

4. cuha;T tpirAk;> cuha;Tk; vd;w gFjpapd; fPo; Fwpg;gpl;lthW

njhLifAWk;  Nkw;gug;GfSf;fpilapy;  njhlu;gpaf;fk; eilngWk;

NghJ fhzg;gLk; cuha;T tpir “vy;iy cuha;T tpir” vd
tpsf;Ff.

5.  ,uz;L  nghUl;fspd;   Nkw;gug;Gf;fs;   njhLifAw;wpUf;Fk;

NghJ mjd;  xU gug;gpd;  kPJ   kw;iwa  Nkw;gug;gpdhy;

njhLGs;spapy;  cz;lhf;fg;gLk; cuha;T tpirapd; jpir

ahdJ ,aq;f  vj;jdpf;Fk; jpirf;F vjpuhdJ.

 rkepiyapy; fhzg;gLk; NghJ  cuha;T  tpirapd; gUkd;

nghUspd;  ,af;fj;ijj;  jLg;gjw;Fg; NghJkhdJ.
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 vy;iy cuha;T tpirf;Fk;>  njhLifg;  Gs;spapy; nrt;td;

kWjhf;fj;Jf;Fk;  ,ilapy;  cs;s tpfpjk;> cuha;Tf;

Fzfk; vdg;gLk; ,J khwpyp MtNjhL> mt;tpjk;  njhLif

AWk;  Nkw;gug;Gf;fs;  Mf;fg;gl;ljputpaj;jpy; jq;fpAs;sJ.

 nrt;td; kWjhf;fk; khwhj tiuapy; vy;iy cuha;T

tpirahdJ  njhLifAWk;  Nkw;gug;Gf;fspd; gug;gstpNyh

my;yJ tbtj;jpNyh jq;fpapy;iy.

 ,aq;f Muk;gpf;Fk; NghJ  vy;iy  cuha;T tpir rpwpJ

Fiwtilfpd;wJ.

 njhlu;gpaf;fk; eilngWk; NghJ cuha;T tpirapd; jpir>

,af;fj; jpirf;F vjpuhf miktNjhL cuha;T tpirapd;

gUkd; ,aq;Fk; Ntfj;jpy; jq;fpapy;iy.njhlu;G  ,af;fk;

eilngWk; NghJ  cuha;T tpirf;Fk;> nrt;td; kWjhf;fj;

Jf;Fk; ,ilapy; cs;s tpfpjk;>  vy;iyr;  rkepiyapd;

NghJs;s me;j tpfpjj;jpYk; rw;Wf; FiwthdJ.

6.  vy;iy cuha;T tpirf;Fk;>  nrt;td;  kWjhf;fj;Jf;Fk;

,ilapy;  cs;s  tpfpjk;  “cuha;Tf; Fzfk;” vdg;gLk;.
vy;iy cuha;T tpir F ck;> nrt;td; kWjhf;fk;  R ck;

vdpd;> = F/R  MFk;.   cuha;Tf; Fzfk;. ,J tpirapd;

cuha;Tf; Fzfk; vdg;gLk;.

tan
F

R
 

         

 vy;iyr; rkepiyapd; NghJ tpisAs;  kWjhf;fj;Jf;Fk;>

nrt;td;  kWjhf;fj;Jf;Fk;  ,ilapy;  cs;s   Nfhzk;>

cuha;Tf; Nfhzk; vd mwpKfk;  nra;f.

 ,J    vdf; Fwpf;fg;gLk;. tan   MFk;.

7.  njhLifAWk; nghUl;fspd;  Nkw;gug;Gf;fSf;F  ,ilapy;

jhf;Fk; cuha;T tpir F  ck;> nrt;td; kWjhf;fk; R ck;

vdpd;> rkepiyf;F 
F

R
  Mf ,Uf;f Ntz;Lk;. ,q;F

rkd; Fwp typjhtJ vy;iyr; rkepiyapNy MFk;.

8. cupa gpurpdq;fis khztu;fisf; nfhz;L jPu;f;f.

O

R

>


>>

>

 R = F

R1
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Nju;r;rp kl;lk; : 3.4 jsnkhd;wpd; kPJ ,aq;Fk; xU Jzpf;ifapd; ,af;fj;ij

tpgupg;;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. jsnkhd;wpy ; ,aq;Fk; nghUnshd;wpd ; njf;fhl ;bd;

Ms;$w;wpw;Fk;> KidT Ms;$w;wpw;Fk; ,ilg;gl;l njhlu;gpid

fhz;ghu;.

2. jhdf;fhtpahdJ Neuj;jpd; rhu;ghf jug;gLk; nghOJ Ntfk;>

Mu;KLfy; vd;gtw;iw fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.

 O vd;gJ epiyj;j xU Gs;spAk;> OA vd;gJ epiyj;j xU

NfhLk;> P vd;gJ  khWk;  xU Gs;spAk;  Mapd;>  OP r >

ˆAOP θ  vdpd; Gs;sp P ,d;  KidT  Ms;$Wfs;  , θr

vd Fwpf;fg;gLk;. ,q;F 0r   MtNjhL> OA cld; ,lQ;

Ropahf  msf;fg;gLk;  Nfhzk; θ  MdJ  Neu; MfTk;

vLf;fg;gLk;. Gs;spnahd;W Kidths;  $wpdhy;  jdpahd

Kiwapy; Fwpf;fg;gLk;.

 OXY vd;w mr;Rj; njhFjpiaf; Fwpj;J  P ,  x y  vdpd;>

cosθx r , sin θy r  vdg; ngWf.

 cosθ sin θr r i j    vd;gijAk; fhl;Lf.

P

O Aθ

r

 ,  θr

O
A

θ x

r

y
P
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2.  P vd;Dk; Jzpf;if ,aq;Fk; jsj;jpy; cs;s OXY vd;Dk;

mr;Rj; njhFjpiaf; fUJf. Ox, Oy vd;w mr;Rf;fspd; topNa

cs;s myFf; fhtpfs; KiwNa i  , j  vd;f.  mg;NghJ P

,d; Ms;$Wfs;  ,  x y  vdpd;> P ,d; jhdf; fhtp r xi y j 

vd vOJf. ,q;F x, y vd;gd Neuj;jpd; rhu;Gfs; vd;gijf;

fhl;Lf. mg;NghJ    r x t i y t j  . vd vOjg;gLk;.

 Neuk; t ,y; Jzpf;if xd;wpd;  miktplk; P ck;>  Neuk;

t t  ,y; mjd; miktplk; Q ck; vd;f.

,q;F OP r


> vd vLg;gpd;>  t   Neuj;jpy; Jzpf;ifapd;

ruhrup Ntfk;  =
PQ r

t t



 




 MFk;.

 Neuk; t ,y; Jzpf;ifapd; fzepiy Ntfj;ijg; gpd;tUkhW

tiuaWg;ghu;.

 
0 0

lim lim
t t

r r r r dr
v

t t dt 

 

  

 
  

O

Q
 t t

x

y

P
(t)

 r




r rr

O x

y

P
v

(t)>

>

Q

 t t
v 
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 t Neuj;jpy; Jzpf;ifapd;  miktplk; P MtNjhL  Ntfk;

 tv  ck;> t + t  Neuj;jpy; miktplk;  Q ck;>

Ntfk;  t tv   ck; vd;f.

 t  Neuj;jpy; Jzpf;ifapd; ruhrup Mu;KLfy; 
   t t tv v

t





 

vd tiuaWf;fg;gLk;.

 t Neuj;jpy; Jzpf;if xd;wpd; fzepiy Mu;KLfy;

a   = 
   

0
lim

t t t

t

v v

t



 






 = 

0
lim

t

v dv

t dt




 vd tiuaWf;fg;gLk;.

 LM


 ,dhy; Neuk; t ,y; cs;s  Ntfk;  tv  ck;>  LN


,dhy;  Neuk; t t   ,y; cs;s  Ntfk;  t tv    ck;

gUkd; jpir gw;wp tif Fwpf;fg;gLk; NghJ MN


  ,dhy;

 t tv    tv  vd;gJ ngwg;gLfpd;wJ. 
   

0
lim

t t t

t

v v

t



 






 ,dhy;

Mu;KLfy;  fpilf;fg; ngWtjhy;>  0t   MFk;.

vy;iyapy; MN


 vd;w fhtpapdhy; Mu;KLfypd; jpir tif

Fwpf;fg;gLfpd;wJ vd;gijf; ftdj;jpy; nfhs;f.  mjhtJ

Jzpf;ifapd; Mu;KLfy; gazg; ghijapd; ,opTg; gFjpia

Nehf;fpathW mikfpd;wJ.

> >

>

>
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Nju;r;rp kl;lk; : 3.5 jsnkhd;w pd; k PJ ,aq;Fk ; ,U Jzpf;ifapy ;

rhu;gpaf;fj;ijj; jPu;khdpg;ghu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : 1. khl;Nlw;Wr; rl;lfj;ij tiuaWg;ghu;.

2. khl;Nlw;Wr; rl;lk; njhlu;ghf ,lg;ngau;r;rp Ntfk;> Mu;KLfy;

vd;gtw;iwg; ngWthu;.

3. njhlu;G ,lg;ngau;r;rpf; Nfhl;ghL> njhlu;G Ntff; Nfhl;ghL>

njhlu;G Mu;KLfy; Nfhl;ghL vd;gtw;iw tpsf;Fthu;.

4. xU Jzpf;if njhlu;ghf ,d;ndhU Jzpf;ifapd; Ntfk;> ghij

vd;gtw;iwf; fhz;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. jsnkhd;wpd; kPJ  ,aq;Fk; A  vd;Dk;  Jzp;f;ifiaf; fUJf.

A cld; tpiwg;ghfg; nghUj;jg;gl;l (,af;fj;jpd; jsj;jpNyNa

cs;s) xd;Wf;nfhd;W  nrq;Fj;jhd  ,uz;L mr;Rf;fisf;

fUJf.  ,e;j  mr;Rj; njhFjp  Fwpj;J  epiyahf ,aq;Fk;

xU Gs;spj;njhil (tpUk;gpathW  tprhyg;gLj;jpf; nfhs;syhk;)

A ,d; khl;Nlw;Wr; rl;lk; vdg;gLk;.

2. ,lg;ngau;r;rp> Ntfk;> Mu;KLfy; njhlu;ghf Vw;fdNt fw;w

tiutpyf;fzq;fis epidt+l;Lf.  khl;Nlw;Wr; rl;lj;jpd; cw;gj;jp

Fwpj;J>  Jzpf;ifapd;  ,lg;ngau;r;rp r   vdpd;> Ntfk; 
d r

v
dt

 >

Mu;KLfy; 
dv

a
dt

  vdTk;  cjhuzq;fs; %yk; tpsf;Ff.

3.  cw;gj;jp O Fwpj;J A, B  vd;gtw;wpd; jhdf; fhtpfs; KiwNa>

A,Or  , B,Or  vdpd;>

A njhlu;ghf B ,d; jhdf;fhtp B,Ar  MdJ

B,A B,O A,Or r r 

B,A B,O O,Ar r r   vd;gjhy; ngwg;gLk;.

>

>

0 x

y
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

 B,A B,O A,Or r r   vd;w njhlu;G ,lg;ngau;r;rpf; Nfhl;ghl;Lr;

rkd;ghl;il Neuk; Fwpj;J tifapLtjhy; A njhlu;ghd B

,d; Ntfk; B,Ar  MdJ B,A B,O O,Av v v   vd;gjhy; ngwg;gLk;.

 B,A B,O O,Av v v   vd;w Ntfr; rkd;ghl;il  Neuk;  Fwpj;J

tifapLtjhy; njhlu;G Mu;KLfy; B,A B,O O,Aa a a  . vdg;

ngwg;gLk;.

4.  njhlu;G Mu;KLfy; rPuhdjhf ,Uf;Fk; NghJ> xU Jzpf;if

njhlu;ghf kw;WnkhU Jzpf;ifapd;  ghijiaf;  fhZk;

gpurpdq;fisj; jPu;f;f.

 njhlu;G Ntfk; rPuhdjhf ,Uf;Fk; NghJ> xU  Jzpf;if

njhlu;ghf kw;WnkhU Jzpf;ifapd;  Ntfj;ijf;  fhZk;

gpurpdq;fisj; jPu;f;f.

Nju;r;rp kl;lk; : 3.6 eilKiwg; gpurpdq;fisj; jPu;g;gjw;fhfj; njhlu;gpaf;fk;

gw;wpa Nfhl;ghLfisg; gpuNahfpg;ghu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : 1. gpurpdq;fisj; jPu;g;gjw;F njhlu;G Ntff; Nfhl;ghLfisg;

gad;gLj;Jthu;.

2. ,U Jzpf;iffSf;fpilg;gl;l kpff; fpl;ba J}uk; fhz;ghu;.

3. ,U nghUl;fs; NkhJtjw;fhd epge;jidfisf; fhz;ghu;.

4. fhtpfis gad;gLj;jp njhlu;G Ntfk; mlq;fpa gpurpdq;fisj;

jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1.  njhlu;G Ntfk; rPuhdjhf ,Uf;Fk; NghJ gpd;tUtdtw;iwf;

fhz;gjw;fhd gapw;rpfis toq;Ff.

xU Jzpf;if rhu;ghf kw;WnkhU Jzpf;ifapd; Ntfk;

2.  ,uz;L Jzpf;iffSf;Fk; ,ilapyhd fpl;ba J}uKk;

mjw;F vLf;Fk; NeuKk;.

3.  ,uz;L Jzpf;iffs; re;jpf;Fk; vdpd; mjw;F vLf;Fk;

Neuj;ijAk;> re;jpf;Fk; NghJs;s miktplq;fSk;.

 jug;gl;l ghij xd;iw g+uzg;gLj;J tjw;F vLf;Fk; Neuk;

4. fhw;W> ePu;  njhlu;ghd  gpurpdq;fisj;  jPu;g;gjw;F khztiu

topg;gLj;Jf.

fhtpfis gad;gLj;jp njhlu;G Ntfk; mlq;fpa gpurpdq;fis

jPu;f;f topg;gLj;Jf.

>

>

A

O

B

B,A B,O A,Or r r 
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Nju;r;rp kl;lk; : 3.8 rlj;Jtr; rl;lnkhd;W njhlu;ghf epfOk; ,af;fnkhd;iw

tpgupg;gjw;fhf epAw;wdpd; tpjpfisg; gpuNahfpg;ghu;.

ghlNtisfs; : 15

fw;ww; NgWfs; : 1. ,af;fk; njhlu;ghd epAw;wdpd; KjyhtJ tpjpiaf; $Wthu;.

2. “tpir”ia tiuaWg;ghu;.

3. jpzpit tiuaWg;ghu;.

4. Jzp;f;if xd;wpd; Vfgupkhz ce;jj;ij tiuaWg;ghu;.

5. Vfgupkhz ce;jk; xU fhtpf;fzpak; vdf; $Wthu;.

6. Vfgupkhz ce;jj;jpd; gupkhzk;> myF vd;gtw;iwf; $Wthu;.

7. rlj;Jt khl;Nlw;Wr; rl;lj;ij tpgupg;ghu;.

8. ,af;fk; njhlu;ghd epAw;wdpd; ,uz;lhtJ tpjpiaf; $Wthu;.

9. tpiria msf;Fk; jdp myF epAw;wd; vd;gij tiuaWg;ghu;.

10. epAw;wdpd; ,uz;lhtJ tpjpapd; gb F ma  vd;w rkd;ghl;il

ngWthu;.

11. rkd;ghL F ma  ,y; fhtp gz;Gfs; gw;wpf; Fwpg;gpLthu;.

12. tpiria msf;Fk; GtpaPu;g;G myF gw;wpf; $Wthu;.

13. jpzpT> epiw vd;gtw;Wf;F ,ilapyhd NtWghl;il tpsf;Fthu;.

14. “jhf;fKk; kWjhf;fKk;” gw;wp tpgupg;ghu;.

15. epAw;wdpd; %d;whtJ tpjpiaf; $Wthu;.

16. F ma  vd;w rkd;ghl;il cgNahfpj;Jg; gpurpdq;fisj; jPu;g;ghu;.

17. epa+l;ld; ,af;f tpjpfisg; gad;gLj;jp ,izf;fg;gl;l Jzpf;if

fSldhd gpurpdq;fis jPu;g;ghu;.

18. fg;gpj; njhFjpfSldhd gpurpdq;fis jPu;g;ghu;. (4 fg;gpfSf;F

Nkw;glhky;)

19. Mg;GfSldhd gpurpdq;fisj; jPu;g;ghu;.

fw;wy; - fw;gpj;jy; njhlnuhOq;fpw;fhd topfhl;ly;fs; :

1. nghUnshd;wpd; kPJ Gw tpisAs; tpirnahd;W jhf;fhj tplj;J

mj;Jzpf;if Xa;tpy; ,Uf;Fk;> my;yJ Neu;Nfhl;by; rPuhd

Ntfj;Jld; ,aq;Fk; Gw tpir  xd;wpdhy; kl;LNk ,jid

khw;w KbAk;.

2. epAw;wdpd;  KjyhtJ  tpjpf;F  Vw;g  nghUnshd;wpd; ,af;fj;ij

khw;Wk; Gwr; nrayp  “tpir” MFk; vd tiuaWf;f.

3. xU Jzpf;if xd;wpd; kPJ gpuNahfpf;fg;gLk; tpirapd; ghy;

mj;Jzpf;if fhl;Lk;  Jyq;fspd;  msT  vdj; jpzpit

tiuaWf;f.
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4. m jpzpTs;s Jzpf;if xd;W v vd;Dk; Ntfj;Jld; ,aq;Fk;

NghJ mjd; Vfgupkhz ce;jk; mv vd tiuaWf;f.

5. mv vd;w Nfhitapy; Ntfk; v MdJ xU fhtpf; fzpak;

vd;gjhy; Vfgupkhz ce;jk;> Ntfj;jp;d; jpirapy; mikAk; xU

fhtpf; fzpak; vdf; fhl;Lf.

6. Vfgupkhz ce;jj;jpd; gupkhzk; 
1MLT    ck; myF 1kgms

ck; vdf; $Wf.

7. Gtpapd; khl;Nlw;Wr; rl;lk;  njhlu;ghf  Xa;tpy;  ,Uf;Fk;

my;yJ rPuhd Ntfj;Jld; ,aq;Fk; rl;lk; xd;W “rlj;Jtr;
rl;lk;” vdg;gLk; Gtpapd; Nkw;gug;gpy; nghJthf eilngWk;

,af;fq;fs; gw;wpa fw;iffspy; GtpahdJ rlj;Jtr; rl;lk;

vdg;gLk;.

8. nghUnshd;wpd; Vfgupkhz ce;jk; khWk; tPjk;> mg;nghUspd;

kPJ jhf;Fk;  tpirf;F  Neu;tpfpj  rkdhFk;.  epAw;wdpd;

,uz;lhtJ tpjpia F  k ma  vdg; ngWf.

9. 1kg jpzptpy; 
21 ms  vd;w Mu;KLfiy Vw;gLj;Jtjw;fhd tpir

1 epAw;wd; (N)  vd tiuaWg;ghu;.

10. F  k ma   vd;w rkd;ghl;by;  epAw;wd;  vd;w  myfpd; tiutpyf;

fzj;Jf;F Vw;g 1k   vdf; fhl;b> F ma  vd;w rkd;ghl;ilg;

ngWf. F ma   vd;w  rkd;ghl;by;  F MdJ epAw;wdpYk; (N)

m MdJ fpNyhfpuhkpYk; (kg)  a MdJ nrf;fDf;Fr; nrf;fDf;F

kPw;wupYk;  2ms  gpujpapl Ntz;Lk; vd;gijf; ftdj;jpw; nfhs;f.

11. F ma  vd;w rkd;ghl;Lf;F Vw;g> tpir jhf;Fk; jpirapy;

Mu;KLfy; cz;lhfpd;wJ vd;gijf; fhl;Lf.  tpir F I

ahNjDk; xU jpirapy; gpupj;J mj;jpirapy; F ma  vd;w

rkd;ghl;ilg; gpuNahfpf;fyhk; vdf;fhl;Lf.

12. tpiria msf;Fk; GtpaPu;g;G myF “g epiw”  vd;gij mwpKfQ;

nra;f. mjhtJ 1kg jpzpit Gtpapd; ikaj;ij Nehf;fp ,af;Fk;

tpir 1g epiw MFk;.

13. nghUnshd;wpd; jpzpT vd;gJ  mjpy;  fhzg;gLk; rlg;nghUspd;

msthtNjhL mJ xU vz;zpf; fzpaKk; MFk;. xU nghUspd;

jpzpitg; Gtpia  Nehf;fp  ,Of;Fk;  tpir mg;nghUspd;

epiw vdg;gLk;. jpzpT kg ,Yk;> Mu;KLfy; ms-2  ,Yk;

msf;fg;gLk; NghJ  epiwapd; myF N ,y; ngwg;gLk;.
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14. tpirfspd; gy;NtW tiffisf; $wp> xt;nthU tifapYk;

jhf;fKk; kWjhf;fKk; njhopw;gLKiw gw;wp cjhuzq;fs; %yk;

tpsf;Ff.

15. nghUl;fSf;F ,ilapy; cz;lhFk; xt;nthU jhf;fj;Jf;Fg;

gUkdpy; rkdhdJk; vjpuhdJkhd kWjhf;fk; cz;L.

16. gpd;tUk; tifahd gpurpdq;fs; jPu;g;gJ vjpu;ghu;f;fg;gLfpd;wd.

(i) nghUnshd;wpd; kPJ Gw tpir xd;W jhf;Fk; NghJ mjpy;

Vw;gLk;  Mu;KLfiyf;  fhzy; my;yJ Mu;KLfy;  jhf;Fk;

NghJ tpisAs; tpiriaf; fhzy;.

(ii) Fwpj;j Mu;KLfYld; cau;j;jp xd;W ,aq;Fk; NghJ

cau;j;jpf;Fk;>  cau;j;jpapy;  cs;s  nghUSf;Fk; ,ilNa

ahd kWjhf;fj;ijf; fhzy;.

(iii)nghUl;fspd; njhFjp  xd;wpd;  kPJ  Gwtpir xd;W jhf;Fk;

NghJ> njhFjpapd;  Mu;KLfiyf; fhzy;> nghUl;fSf;F

,ilapy; cs;s jhf;fq;fs; kWjhf;fq;fisf; fhzy;.

17. (i) ,io xd;wpdhy; ,izf;fg;gl;l  ,uz;L  Jzpf;iffspd;

kPJ jhf;Fk; Gw tpir xd;wpdhy; mj;Jzpf;iffspy;  Vw;gLk;

Mu;KLfy;> ,ioapd;  ,Oit njhlu;ghd gpurpdq;fs;.

(ii) fulhd jsnkhd;wpd; kPJ ,aq;Fk; Jzpf;if xd;wpd; ,af;fk;

njhlu;ghd gpurpdq;fs;.

18. (i) ntt;NtW Mu;KLfYld; ,aq;Fk;> ,iofspdhy; ,izf;fg;

gl;l> xg;gkhd Jzpf;iffs; my;yJ tpiwg;ghd  nghUl;

fisf; nfhz;l  njhFjpapd; ,af;fk; njhlu;ghd gpurpdq;fs;.

(ii) fg;gpj; njhFjpfSldhd gpurpdq;fis  jPu;g;gjw;F topfhl;Lf.

(4 fg;gpfSf;F Nkw;glhky;)

19. ,aq;Ftjw;Fj; RahjPdKila Mg;gpd;  kPJ  my;yJ Mg;Gf;fspd;

kPJ cs;s  Jzpf;iffspd;  ,af;fk; njhlu;ghd gpurpdq;fs;.

(xg;gkhd Mg;gpy; fhl;lg;gl;l)


