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    nfsut fy;tp mikr;rupd; nra;jp

,yq;if khztu;fSf;Fj; jukhdnjhU fy;tpiag; ngw;Wf;nfhLj;jy; vDk; ,yf;iff;

nfhz;l fy;tp mikr;rpd; nghWg;ig epiwNtw;Wtjw;F Mrpupau;fsplkpUe;J fpilf;fpd;w

gq;fspg;G kfj;jhdjhFk;.  Jupjkhf khw;wKWk; xU r%fj;jpy; etPd khw;wq;fSf;Fk;

rthy;fSf;Fk; Kfk; nfhLf;ff;$ba gpui[fis cUthf;Ftjpy; Mrpupaupd; nghWg;G

kfj;jhdjhFk;.

fhyj;jpd; NjitfUjp ,w;iwg;gLj;jg;gl;l ghlj;jpl;lj;ij tFg;giwf; fw;wy; - fw;gpj;jy;

nraw;ghl;by; mKy;gLj;Jtjpy; MrpupaUf;Ff; ifnfhLf;Fk; Mrpupau; topfhl;bahdJ

fy;tpapy; kpf Kf;fpakhdnjhU rhjdkhFk;. cyff; fy;tp Nehf;fq;fis epiwTnra;Ak;

Nehf;Fld; muR nfhz;Lnry;Yk; nranyhOq;Ffs; ntw;wpaspg;gJ tFg;giwf;Fs;

Vw;gLfpd;w tpopg;Gzu;r;rp %yNkkhFk;. ,jw;fhf Mrpupaiug; gyg;gLj;Jtjw;Ff; fy;tp

mikr;rhdJ njhlu;e;J eltbf;if Nkw;nfhs;fpd;wJ.

mwpT NkNyhq;fpAs;s xU r%fj;jpy;> Gjpa fy;tp Ma;TfSf;Fj; J}z;Ljy; toq;fp>

ghuk;gupa mwpT Qhdj;ij mbg;gilahff; nfhz;l rupahd rkepiy MSikAld;$ba

vjpu;fhy re;jjpnahd;iwf; fl;bnaOg;Gk; ,yf;if Nehf;fpg; gazpf;Fk; Mrpupau;fSf;F

rpuk; gzpfpNwd;. cyfpd; Vida gpugy;akpf;f ehLfSld; Nghl;baplf;$ba khztu;fSf;F>

vkJ jha;ehl;ilr; rpwe;jnjhU fskhf;Ftjpy; Mrpupau;fspd; xj;Jiog;igj; njhlu;e;Jk;

vjpu;ghu;f;fpd;Nwd;.

,t;thrpupa topfhl;bia cUthf;Ftjpy; mu;g;gzpg;Gld; nraw;gl;l tsthsu;fSf;Fk;

Njrpa fy;tp epWtfj;jpw;Fk; vdJ tho;j;Jf;fisj; njuptpg;gJld;> mr;rpl;L tpepNahfpf;Fk;

eltbf;iffspy; xj;Jiog;G toq;fpa fy;tp ntspaPl;Lj; jpizf;fsj;jpw;Fk; vdJ

ghuhl;Lf;fisj; njuptpj;Jf;nfhs;fpd;Nwd;.

mfpy tpuh[; fhupatrk;mfpy tpuh[; fhupatrk;mfpy tpuh[; fhupatrk;mfpy tpuh[; fhupatrk;mfpy tpuh[; fhupatrk;

fy;tp mikr;ru;fy;tp mikr;ru;fy;tp mikr;ru;fy;tp mikr;ru;fy;tp mikr;ru;
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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;l
Jld; 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;yhnjhopf;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 FzNrfufyhepjp. jpUkjp. [ae;jp FzNrfufyhepjp. jpUkjp. [ae;jp FzNrfufyhepjp. jpUkjp. [ae;jp FzNrfufyhepjp. jpUkjp. [ae;jp FzNrfu
gzpg;ghsu; ehafk;
Njrpa fy;tp epWtfk;
kfufk.
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Kd;Diu

rKjha Kd;Ndw;wj;Jf;fhfg; ngUk; Nritahw;WNthupy; Mrpupau;fNs Kd;dpiy

tfpf;fpd;wdu;. Rakhd tho;f;ifia mikj;Jf;nfhs;tjw;F khztu;fSf;F

topfhl;LNthu; Mrpupau;fNs.

2017 Mk; Mz;L Kjy; eilKiwg;gLj;jg;gLk; Gjpa ghlj;jpl;lj;jpw;fpzq;f

cau;juj;jpyhd fw;gpj;jy; nraw;ghl;il ntw;wpfukhf Nkw;nfhs;s Mrpupau;fSf;F

trjpfisg; ngw;Wf;nfhLf;Fk; Nehf;Fld;> ,t;thrpupau; topfhl;bia mr;rpl;L

tpepNahfpg;gjw;F fy;tp ntspaPl;Lj; jpizf;fsk; eltbf;if Nkw;nfhs;fpd;wJ.

Njrpa fy;tp epWtfk; %yk; Mf;fg;gl;Ls;s ,t;thrpupau; topfhl;bahdJ>

khztu;fSf;Fr; rpwe;jnjhU fw;wy; #oiy mikj;Jf; nfhLg;gjw;Fj; Njitahd

topfhl;ly;fis Mrpupau;fshfpa cq;fSf;Fg; ngw;Wj; jUk; vd;gJ vdJ

ek;gpf;ifahFk;.

,k;Kaw;rp> xU rpwe;j ngWNgw;iwj; jUtJ ,t;thrpupau; topfhl;biag; gad;gLj;jpg;

ngWk; mDgtq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy; gad;gLj;Jtjw;F vLf;Fk;

Kaw;rpapd; %yNkahFk;. ,e;ew;nraYf;fhf mu;g;gzpf;ff; $ba cq;fSf;F vdJ

ed;wpfs; cupj;jhfl;Lk;.

lgps;A+. B. gj;kpdp ehspfhlgps;A+. B. gj;kpdp ehspfhlgps;A+. B. gj;kpdp ehspfhlgps;A+. B. gj;kpdp ehspfhlgps;A+. B. gj;kpdp ehspfh

fy;tp ntspaPl;L Mizahsu; ehafk;>

fy;tp ntspaPl;Lj; jpizf;fsk;>

,RUgha>

gj;juKy;y.

28.03.2018
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fiyj;jpl;lf; FO

MNyhridAk; mDkjpAk;MNyhridAk; mDkjpAk;MNyhridAk; mDkjpAk;MNyhridAk; mDkjpAk;MNyhridAk; mDkjpAk; ::::: fy;tprhu; mYty;fs; rigfy;tprhu; mYty;fs; rigfy;tprhu; mYty;fs; rigfy;tprhu; mYty;fs; rigfy;tprhu; mYty;fs; rig

Njrpa fy;tp epWtfk;.

ghl ,izg;ghf;fk;ghl ,izg;ghf;fk;ghl ,izg;ghf;fk;ghl ,izg;ghf;fk;ghl ,izg;ghf;fk; ::::: jpUkjp. v];.V. ,e;jpuh gj;kpdp ngNuuhjpUkjp. v];.V. ,e;jpuh gj;kpdp ngNuuhjpUkjp. v];.V. ,e;jpuh gj;kpdp ngNuuhjpUkjp. v];.V. ,e;jpuh gj;kpdp ngNuuhjpUkjp. v];.V. ,e;jpuh gj;kpdp ngNuuh

rpNu\;l tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

ghlj; jpl;l MNyhridf; FO:ghlj; jpl;l MNyhridf; FO:ghlj; jpl;l MNyhridf; FO:ghlj; jpl;l MNyhridf; FO:ghlj; jpl;l MNyhridf; FO:

jpUkjp. gp.vr;. FRkhtjp - gzpg;ghsu; (gjpy; flik)

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpUkjp. vk;.V. ,e;jpuh gj;kpdp ngNuuh - rpNu\;l tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

fyhepjp jpU. vr;.vk;.vy;.Nf. N`uj; - rpNu\;l tpupTiuahsu;

tak;g gy;fiyf;fofk;.

jpU. Nf.V. ju;kNrd - rpNu\;l tpupTiuahsu;

r%f Gs;sptpgutpay; fy;tpj;Jiw

= n[atu;jdGu gy;fiyf;fofk;.

jpU. v];.V.rp. ];lhd;yp rpy;th - rpNu\;l tpupTiuahsu;

r%f Gs;sptpgutpay; fy;tpj;Jiw

= n[atu;jdGu gy;fiyf;fofk;.

jpUkjp. vk;. fkdp ngNuuh - fy;tpg; gzpg;ghsu;

tzpfg; gpupT

fy;tp mikr;R.

jpU. lg;spA.vk;.gp.[p. vjpuprpq;f - Mrpupau; Nrit - 1

nfh/ tprhfh fy;Y}up

nfhOk;G - 5.

jpUkjp. vr;.vy;.v];.vy;. ngNuuh - Mrpupau; Nrit - 11

nfh/ Mde;jh fy;Y}up

nfhOk;G - 10.

jpUkjp. vk;. epuQ;rd; - Mrpupau; Nrit - 11

nfh/ ,uhkehjd; ,e;J kfspu; fy;Y}up

nfhOk;G - 4.

jpUkjp. fahdp mUzpfh ngNuuh - Mrpupau; Nrit - 11

ghze;Jiw kfspu; fy;Y}up

ghze;Jiw.
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jpU. v];. Nf. gpughfud; - rpNu\;l tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpU. Mde;j kj;JkNf - tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpU. vy;. rP. Mu;. m[pj;Fkhu - tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

jpU. v];. Mu;. uj;d[Pt - cjtp tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

ntspaf uPjpahd tsthsu; gq;fspg;G:ntspaf uPjpahd tsthsu; gq;fspg;G:ntspaf uPjpahd tsthsu; gq;fspg;G:ntspaf uPjpahd tsthsu; gq;fspg;G:ntspaf uPjpahd tsthsu; gq;fspg;G:

jpU. lg;spA.vk;.gp.[p. vjpuprpq;f - Mrpupau; Nrit - 1

nfh/ tprhfh fy;Y}up

nfhOk;G - 5.

jpUkjp. vr;.vy;.v];.vy;. ngNuuh - Mrpupau; Nrit - 11

nfh/ Mde;jh fy;Y}up

nfhOk;G - 10.

jpU. lg;spA.vk;.gp. [arpq;f - Mrpupau; Nrit (Xa;T)

nfh/ ehhe;j fy;Y}up

nfhOk;G - 10.

nry;tp. Nf.gP. Mg;U - Mrpupau; Nrit (Xa;T)

rhe;j ghKd kfspu; fy;Y}up

gk;gyg;gpl;ba.

jpUkjp. vg;.<.vk;. ngu;zhe;J - Mrpupau; Nrit (Xa;T)

rhe;j N[hrg; fy;Y}up>

ntd;dg;Gt.

jpU. rp.vy;.vk;. eth]; - Mrpupau; MNyhrfu;

tyaf; fy;tpg; gzpkid

,g;ghfKt.

jpU. vk;.vr;.vk;. G`hup - Mrpupa MNyhrfu; (Xa;T)

tyaf; fy;tpg; gzpkid

Nffhiy.
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newpahs;iff; FO:newpahs;iff; FO:newpahs;iff; FO:newpahs;iff; FO:newpahs;iff; FO:

jpUkjp. vk;.V. ,e;jpuh gj;kpdp ngNuuh - rpNu\;l tpupTiuahsu;

tzpfj; Jiw

Njrpa fy;tp epWtfk;.

fyhepjp jpU. vr;.vk;.vy;.Nf. N`uj; - rpNu\;l tpupTiuahsu;

tak;g gy;fiyf;fofk;

Fspahg;gpl;ba.

fyhepjp v];. rptuh[rpq;fk; - rpNu\;l tpupTiuahsu;

Nguhjidg; gy;fiyf;fofk;.

jpU. Nf.V. ju;kNrd - rpNu\;l tpupTiuahsu;

r%fg; Gs;sptpgutpay; fy;tpj;Jiw

= [atu;jdGu gy;fiyf;fofk;.

jpU. v];.V.rp. ];lhd;yp rpy;th - rpNu\;l tpupTiuahsu;

r%fg; Gs;sptpgutpay; fy;tpj;Jiw

= [atu;jdGu gy;fiyf;fofk;.
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Mrpupau; topfhl;biag; guprPyid nra;tjw;fhd MNyhridfs;

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) tzpfg; Gs;sptpgutpay; ghlj;jpl;lk;

vl;L tUlq;fSf;nfhU Kiw eilKiwg;gLj;jg;gl;L tUfpd;w ghlj;jpl;l

kWrPuikg;Gf; nfhs;iff;fika etPdkag;gLj;jg;gl;L 2017 Mk; Mz;bypUe;J

eilKiwg;gLj;jg;gLfpd;wJ. KjyhtJ jlitahf 2009 Mk; Mz;bd;NghJ

Nju;r;rpfis mbg;gilahff; nfhz;L mwpKfg;gLj;jg;gl;l tzpff; fy;tpj; jpl;lk;

,w;iwg;gLj;jg;gl;L juk; 12> 13 ,w;fhf 11 Nju;r;rpfspd; mbg;gilapy;

xOq;fikf;fg;gl;Ls;sJ. juk; 12 ,w;F Vw;wthW ghlj;jpl;lj;jpd; KjyhtJ

Nju;r;rpapypUe;J MwhtJ Nju;r;rp tiuapy; fhzg;gLfpd;w Nju;r;rp kl;lq;fs; 42

,w;fhf tFg;giwapy; nraw;gLj;jf; $ba nray;Kiw uPjpahd fw;wy; - fw;gpj;jy;

nray;Kiwnahd;W ,q;F Kd;nkhopag;gl;Ls;sJ.

fy;tpg; nghJj; juhjug; gj;jpu (cau;ju) tzpfg; Gs;sptpgutpay; ghlj;jpl;lj;jpd;

juk; 12 ,w;fhd rfy Nju;r;rp kl;lq;fSk; cs;slq;Fk; tifapy; ,t;thrpupau;

topfhl;b jahupf;fg;gl;Ls;sJ. ,q;F Fwpg;gpl;l Nju;r;rpfs;> Nju;r;rp kl;lq;fs;>

mj; Nju;r;rp  kl;lq;fSf;fhf xJf;fg;gl;bUf;Fk; ghlNtisfspd; vz;zpf;if

kw;Wk; Nju;r;rp kl;l ,Wjpapd; NghJ mwpe;J nfhs;s Ntz;ba fw;wy; NgWfs;

vd;gd Kjyhtjhfr; Rl;bf; fhl;lg;gl;Ls;sNjhL Nkyjpfkhfg; ghlj;ijj; jpl;l

kpLtjw;fhf Kd;nkhopag;gLfpd;w MNyhridfisAk; ghltplaq;fisAk;

njspTgLj;jpf; nfhs;tjw;fhf  topfhl;lnyhd;Wk; ,Wjpapy; fzpg;gPL - kjpg;gPL

nra;jYf;fhf Kd;nkhopTfSk; Kd;nkhopag;gl;Ls;sJ.

,q;F cj;Njr ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfSf;fika tzpfg;

Gs;sptpgutpay; ghlj;jpw;Fupa ghltplaq;fs; njhlu;ghd mwpT kl;Lkd;wp mJ

njhlu;ghf khztu;fsJ kdg;ghq;F> jpwd;> gyq;fSk; tpUj;jpailAk; tiuapy;

tFg;giwf; fw;wy; - fw;gpj;jy; nray;Kiw jpl;lkplg;gl;Lf; nfhs;sg;gLk; vd

vjpu;ghu;f;fg;gLfpd;wJ. ,jw;fhfj; Njitahd topfhl;ly;fis ,t; Mrpupau;

topfhl;bapd; %yk; fpilf;Fk; vd vjpu;ghu;f;fg;gLfpd;wJ.

,t;thW ghlj;ijj; jpl;lkpLtjw;fhf MNyhridapd; kPJk; ghltplaq;fisj;

njspTgLj;jpf; nfhs;tjw;fhd topfhl;bapy; Fwpg;gplg;gLfpd;w tplaq;fisg;

guprPyid nra;J tFg;giwf; fw;wy; - fw;gpj;jy; fUkq;fSf;Fj; Njitahd

ghlj; jpl;lq;fs; jahupf;fg;gl;Lr; nraw;ghl;L uPjpahd fw;wYf;fhf khztu;fis

<LgLj;Jjy; rfy Mrpupau;fspdJk; flg;ghlhf ,Uf;fpd;wJ. juTg; gFg;gha;T

Njitg;gLk; re;ju;g;gq;fspYk; $l fzpdpj; njhopDl;g cgfuzj;ijg; gad;gLj;jg;

gLk; vd vjpu;ghu;f;fg;gLfpd;wJ.

tzpfg; Gs;sptpgutpayhdJ nraw;ghl;L uPjpahd ghlnkhd;whf ,Ug;gjdhy;

md;whlk; tzpfj; Jiwapy; ,lk;ngWk; khw;wq;fs; njhlu;ghf mtjhdj;Jld;

,Ug;gJ kl;Lkd;wp ghlj;jpl;lj;jpw;Fupa ghl tplaq;fspy; Vw;gLk; khw;wq;fs;

njhlu;ghfTk; ftdk; nrYj;jp Mrpupau;fspdhy; ghlj;jpl;lq;fs; jahupf;fg;gLk;

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

nraw;wpl;lj; jiytu;nraw;wpl;lj; jiytu;nraw;wpl;lj; jiytu;nraw;wpl;lj; jiytu;nraw;wpl;lj; jiytu;
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nfsut fy;tp mikr;rupd; nra;jp iii

gzpg;ghsu; ehafk; mtu;fspd; nra;jp iv

Kd;Diu v

fiyj;jpl;lf; FO vi - viii

Mrpupau; topfhl;biag; guprPyid nra;tjw;fhd MNyhridfs; ix

cs;slf;fk; x

fw;ww; NgWfSk; khjpupr; nraw;ghLfSk; 1 - 317



fw;ww; NgWfSk;

khjpupr; nraw;ghLfSk;



1

Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhf Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.1: Gs;sptpgutpay; mDkhdj;jpw;fhf khjpupnaLj;jy;

guk;giyf; fl;bnaOg;Gthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 Gs;sptpguq;fspd; epfo;jfTg; guk;giyf; fl;bnaOg;Gthu;.

 Gs;sptpgu epfo;jfTg; guk;gy; khjpupnaLj;jy; guk;gnyhd;whFk; vd mwpKfg;

gLj;Jthu;.

 Fbnahd;wpd; guk;gy;> khjpupnahd;wpd; guk;gy;> khjpupnaLj;jy; guk;gy; vd;g

tw;Wf;fpilapyhd NtWghLfisj; njspTgLj;Jthu;.

 khjpupnaLj;jy; guk;gnyhd;wpd; ,ilapidAk; khww;wpwidAk; fzpg;gpLthu;.

 Fbapd; epak tpyfYf;Fk; khjpupnaLj;jy; guk;gnyhd;wpd; epak tpyfYf;Fk;

(epak tO) ,ilapyhd NtWghLfisf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 40 khztu;fisf; nfhz;l tFg;giwnahd;wpy; khztu;fspd; cauk; njhlu;gpy;

gy;NtW ngWkjpfs; fpilf;fg; ngWk; vd;gij tpsf;fTk;. mjd;gb cauk;

vOkhw;W khwp vdTk;> 40 khztu;fspd; caukhdJ mk;khwpfspd; guk;gy;

vdTk; khztu;fSf;F tpsf;fTk;. mJ Fbg;guk;gyhFk; vdr; Rl;bf; fhl;lTk;.

 mt;tFg;gpy; 8 khztu;fs; vOkhwhfj; khjpupnahd;wpidj; njupT nra;ag;

gl;lhy; me;j vl;L khztu;fspd; cauk; njhlu;gpy; gy;NtW ngWkhdq;fs;

fpilf;fg; ngWk; vd;gijj; njspTgLj;jTk;. mJ khjpupnahd;wpd; guk;gy;

vd;gij tpsf;fTk;.

 ,t;thW 8 khztu;fs; tPjk; tFg;gpYs;s 40 khztu;fspypUe;Jk; vLf;ff;

$ba rfy khjpupfisAk; ngw;W> mk;khjpupfspd; cauj;jpd; ,ilapidf;

fzpg;gpl;lhy; mit 1 2 3,  ,   ......x x x  vdf; fhzg;gLk; vd;gij tpsf;fTk;.

 khjpupfspd; ,il> cauk; khjpupnadTk; xt;nthU khjpupapdJk; ,il

cauj;jpidf; fhl;Lk; epfo;jfTg; guk;gy; khjpupnaLg;G vdTk; tpsf;fTk;.

gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

(1) 1> 3> 5 vd;gijf; Fbg;guk;gyhff; fUjTk;. mjd; ,il   apidAk;

khww;wpwidAk; 2( )  fzpg;gpLf.

1 3 5

3

9
    =  3

3


 







2

2 2 2
2 (1 3) (3 3) (5 3)

3

4 0 4
     = 

3

8
     =   = 2.66

3


    



 

(2) ,f;Fbg;guk;gypy; ,Ue;J nfhz;L gUkd; 2 Mf ngw;Wf; nfhs;sf;$ba

rfy khjpupfisAk;>

 kPs;itg;gpd;wp

 kPs;itg;Gld;

ntt;Ntwhfg; ngw;Wf; nfhs;sTk;.

kPs;itg;gpd;wpa khjpup

 N  vDk; gUkd; nfhz;l Fbnahd;wpypUe;J n  vDk; gUkd; nfhz;l

khjpup kPs;itg;gpd;wpf; fpilf;fg; ngWkhapd;> fpilf;fg; ngWk;

khjpupfspd; vz;zpf;if 
nCN  MFk;.

cjhuzk;: 
3

2

3!

1! 2!
C 



 3

kPs;itg;Gld; $ba khjpupapidg; ngw;Wf; nfhs;sy;.

3, 5
1, 3

1, 3, 5

1, 5

 

  

1,3,5

1,1
5,3

5,1

3,13,5
1,5

1,3

5,5
3,3
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N  gUkd; nfhz;l Fbnahd;wpd; n gUkd; nfhz;l khjpupahdJ

kPs;itg;Gld; ngw;Wf; nfhs;sg;gLkhapd; ngw;Wf; nfhs;sf;$ba

khjpupfspd; vz;zpf;if Nn MFk;.

cjhuzk;:  N2 = 32 = 9

(3) kPs;itg;gpd;wp> kPs;itg;Gld; ngw;Wf; nfhs;Sk; rfy khjpupfspdJk;

,ilapid ntt;Ntwhff; fz;lwpe;J khjpup ,ilapd; epfo;jfTg; guk;giyf;

fl;bnaOg;gTk;.

khjpup i     i     P

3, 5 4 2 3
1

1, 3 2 3 3
1

1, 5 3 4 3
1

khjpup i i  P

3, 5 4 1 9
1

1, 3 2 2 9
2

1, 5 3 3 9
3

5, 3 4 4 9
2

3, 1 2 5 9
1

5, 1 3

1, 1 1

3, 3 3

5, 5 5

(4) ePq;fs; fl;bnaOg;gpa xt;nthU epfo;jfTg; guk;gYf;Fk; ntt;Ntwhf

cj;Njr ngWkjpapidAk; khww;wpwidAk; ngw;Wf; nfhs;sTk;.

kPs;itg;gpd;wpa khjpupfSf;F

  P  .P   2.P 

2 3
1

3
2

3
4

3 3
1

3
3

3
9

4 3
1

3
4

3
16

kPs;itg;gpd;wpa

khjpupnaLg;Gg; guk;gy;

 

kPs;itg;Gldhd

khjpupnaLg;Gg; guk;gy;
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22

2

.

9
3

3

.

29
3

3

29
9

3

29 27

3 3

2

3

E P

Var P E

   





       

 

 

 



  kPs;itg;Gldhd khjpupfSf;F

      P   ..P   ..2 P

1 9
1

9
1

9
1

2 9
2

9
4

9
8

3 9
3

9
9

9
27

4 9
2

9
8

9
32

5 9
1

9
5

9
25

   

3
9

27

.



 PE
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3

4

9

12

9

81

9

93

9
9

93

3
9

93

.

2

22









 EPVar

(5) ePq;fs; fl;bnaOg;gpa khjpupnaLj;jy; guk;gy;fspd; ,ilfs;> khww;wpwd;

Fbapil> khww;wpwd; vd;gtw;Wf;fpilapyhd njhlu;gpidAk; tpsf;fTk;.

 3   3E

/ khjpupg; guk;gypd; ,ilahdJ Fbapilf;F xj;jjhff; fhzg;gLk;.


3

82 Fbkhww;wpwd;

2 2

3
x  (kPs;itg;gpd;wp khjpup fpilf;fg; ngWk;NghJ)

2 4

3
x  (kPs;itg;Gldhd khjpup ngWk;NghJ)

 ,jw;Nfw;gf; Fbg;guk;gypd; khww;wpwid tpl khjpupnaLj;jy; guk;gypd;

khww;wpwd; rpwpajhFk;.

 kPs;itg;gpd;wpa khjpup fpilf;fg; ngw;Ws;sNghJ  V    kPs;itg;Gld;

khjpupapid fpilf;fg; ngw;Ws;sNghJ  V  Fbapd; khww;wpwd;   2

 kPs;itg;gpd;wpa khjpupnaLj;jypd;  khww;wpwdhdJ kPs;itg;Gldhd

khjpupnaLj;jypd; khww;wpwid tpl kpff; FiwthdjhFk;.

2 4

3 3


 mjdhy; kPs;itg;Gldhd khjpupnaLj;jiy tpl kPs;itg;gpd;wpa khjpup

naLj;jypd; jpl;gj; jd;ikahdJ mjpfkhf ,Ug;gjdhy; mJ kpfg;

nghUj;jkhdJ vd;gij khztu;fSf;Fj; njspTgLj;jTk;.

kPs;itg;gpd;wp < kPs;itg;Gld; < rdj;njhif

 V  <  V  <  V 
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 Fbkhww; jpwDf;Fk; kPs;itg;Gldhd khjpupapidg; ngw;Wf; nfhs;Sk;

NghJ khjpupnaLj;jy; guk;gypd; khww; jpwd;fSf;fpilapy; gpd;tUk;

tifapyhd njhlu;G fhzg;gLfpd;wJ vd;gijj; njspTgLj;jTk;.

 Fb khww; jpwid khjpupg; gUkdhy; gpupf;Fk;NghJ kPs;itg;Gldhd

khjpupfspd; khjpupnaLj;jy; guk;gypd; khww; jpwd; fpilf;fg; ngWk;.

3

4

2

1

3

8

2
3

8
2


n



 kPs;itg;Gldhdjhf ,Uf;Fk;NghJ>

 
2

var
n


 

 ,jw;Nfw;g kPs;itg;Gldhd khjpupapid vLf;Fk;NghJ khjpupnaLj;jy;

guk;gypd; khww;wpwidg; ngw;Wf; nfhs;tjw;fhff; Fbkhww;wpwid khjpupg;

gUkdhy; gpupg;gjd; %yk; ngw;Wf; nfhs;s KbAk; vd;gijr; Rl;bf;

fhl;lTk;.

 VjhtJ Fbnahd;wpy; kPs;itg;gpd;wpa khjpup njupT nra;Js;s NghJ>

Fbkhww;wpwDf;Fk;> khjpupg; guk;gypd; khww;wpwDf;F kpilapy; gpd;tUk;

Kiwapyhd njhlu;nghd;W fhzg;gLk; vd;gij tpsf;fTk;.

2
2

.
1

8 2 3 2

3 1 3 1

2

3

X

N n

n N

  
 

 

 
   

 





kPs;itg;gpd;wpf; fhzg;gLk;NghJ>














1
.

2

N

nN

n


  Xvar

 ,q;F 












1N

nN
 vDk; Kbthd Fb jpUj;jw; fhuzp vdf; $wg;gLk;

vd;gij khztu;fSf;Ff; $wTk;.

 FbahdJ Kbtpypahf cs;sNghJ khjpupnaLg;Gg; gpd;dj;jpid gpd;tUk;

re;ju;g;gq;fspy; gad;gLj;jj; Njitapy;iy.

(i) 0.05
n

N

 
 

 

(ii) khjpupnaLg;gpid kPs;itg;Gld; Nkw;nfhs;Sk;NghJ
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 ,jw;Nfw;g kPs;itg;gpd;wp khjpup fpilf;fg; ngw;wpUf;Fk;NghJ> khjpup

naLj;jy; guk;gypd; khww;wpwidg; ngw;Wf; nfhs;tjw;fhff; Fbapid

khww;wpwid khjpupg; gUkdhy; (n)tFj;J Kbthd Fbapd; jpUj;jw;

fhuzpapdhy; 
1

N n

N

 
 

 
 ngUf;fpg; ngw;Wf; nfhs;s KbAk; vd;gijr;

Rl;bf; fhl;lTk;.

 khjpupg; gUkd; 1 Mf ,Uf;Fk;NghJ khjpupg; guk;gypd; khww;wpwdhdJ>

Fbkhww;wpwDf;Fr; rkkhdjhf ,Uf;Fk; vd;gijr; Rl;bf; fhl;lTk;.

 

 

2

2

var
1

1
var

1 1

N n

n N

N

N





 
  

 

 
   

 

/ mg;NghJ   var2  MFk;.

(6) Fbapd; epak tpyfiyAk;> khjpupnaLg;Gg; guk;gypd; epak tpyfiyAk;

kPs;itg;GlDk; kPs;itg;gpd;wpAk; vd ntt;Ntwhff; fzpg;gpLf.

Fbapd; epak tpyfy;  

  2

8

3

1.63

 





kPs;itg;Gld; fhzg;gLk;NghJ kPs;itg;gpd;wpf; fhzg;gLk;NghJ

khjpupg;guk;gypd; epak tpyfy; =  khjpupg;guk;gypd; epak tpyfy;= 

2

8

3
2

1.15

n n

 
  





2

1 1

8
3 23

2 3 1

0.82

N n N n

n N nn

 


  
   

  

 
  

 



 khjpupnaLg;Gg; guk;gypd; epak tpyfyhdJ epak tOntdf; Fwpg;gplg;

gLnkd tpsf;fTk;.
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 eilKiwapy; FbahdJ kpf tprhykhfpd;w re;ju;g;gq;fs; fhzg;gLfpd;w

n j d T k ;> m f ;F ba py pU e ;J  n j upT  n r a ;f pd ;w gU k d ; n  vdg;gLfpd;w
khjpupapidg; ngw;Wf; nfhs;Sk;NghJ mk;khjpupg; guk;gypd; ,il>

khww;wwd; epak tpyfy; vd;gtw;iw ,k;KiwapNy fzpg;gpl KbAk;

vd;gij cWjpg;gLj;jTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 khjpup ,ilahdJ    khjpupf;F khjpup tpj;jpahrg;gLk;. mjw;Nfw;g   I

vOkhw;W khwpnahd;W vdf; ftdj;jpy; nfhs;s KbAk;. vOkhw;W khwpnahd;W

vg;NghJk; epfo;jfTg; guk;gnyhd;Wld; fhzg;gLfpd;wJ vd;gjdhy;   ,w;Fk;

epfo;jfTg; guk;gnyhd;W fhzg;gLk;. ,J   ,d; khjpupnaLj;jy; guk;gy;

vdg;gLk;.

NtW Kiwapy; Fwpg;gpLtjhapd; khjpupg; Gs;sp tpguq;fspd; epfo;jfTg;

guk;gyhdJ khjpupnaLg;Gg; guk;gy; vdf; $wg;gLk;.

 ,t;thW khjpup ,il    khjpup epak tpyfy; (S),  khjpup khww;wpwd; (S2),

khjpup tpfpjk; (P) Nghd;w Gs;sp tpguq;fspd; epfo;jfTg; guk;gy; khjpup
naLg;Gg; guk;gy; vdf; fUjg;gLk;.

 Fwpj;j Ma;tpd;NghJ Fbapy; njhlu;Gs;s VjhtJ xU gz;nghd;wpw;F

vLf;ff;$ba rfy ngWkjpfspdJk; epfo;jfTg; guk;gy; Fbg;guk;gy; vdf;

fUjg;gLk;.

 Fwpj;j Ma;tpd; njhlu;Gs;s Fbapd; khjpupnahd;wpidj; njupT nra;Ak;NghJ

mk;khjpupapy; Ma;T nra;ag;gLfpd;w gz;gpd; ngWkjpf;Ff; fpilf;fpd;w gy;NtW

ngWkjpfspd; epfo;jfTg; guk;gyhdJ khjpupg; guk;gy; vdf; fUjg;gLk;.

 xU FbapypUe;J rkkhd gUkd; nfhz;l vy;yhr; rhj;jpakhd khjpupfSk;

vOkhwhf vLf;fg;gLfpd;wd. fUjg;gl;l xU Gs;sp tpguj;jpy; vLf;Fk;

ngWkhdq;fspd; guk;gy; khjpupg; Gs;sp tpguj;jpd; khjpupnaLg;Gg; guk;gy;

vdg;gLk;.

 VjhtJ Gs;sptpgunkhd;wpw;fhd khjpupg; guk;gypd; vjpu;ghu;f;fg;gl;l ngWkhd

khdJ mg;Gs;sp tptuj;jpw;Fupa Fbg;gukhdq;fSf;Fr; rkkhdjhf ,Uf;Fk;.

cjhuzk;:-

gukhdq;fs; Gs;spfs; cj;Njrg; ngWkjp (,il)

 
     E

 P     PPE

 
  ˆE
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 xU Fwpg;gpl;l khjpupg; Gs;sp tpguj;jpd; khjpupnaLg;Gg; guk;gypd; ,il

(vjpu;ghu;f;fg;gl;l ngWkhdk;) mg;Gs;sp tpguj;Jld; njhlu;ghd Fbg;gukhdj;jpw;F

rkkhf ,Uf;Fk;.

 xU Fwpj;j Gs;sp tpguj;jpdJ khjpupnaLg;Gg; guk;gypd; khww;wpwd; mg;Gs;sp

tpguj;Jld; njhlu;Gila Fbkhww;wpwid tpl vg;NghJk; Fiwthf ,Uf;Fk;

   Fbg;guk;gy;           khjpupnaLg;Gg; guk;gy;

    


E

 


var  Fbkhww;wpwd;

cjhuzk;:-

khjpupnaLg;Gg; guk;gypd; khww;wpwd;  
2

var
n


     my;yJ

 
2

var
1

N n

n N

  
   

 
 Mf ,Ug;gjdhy; mJ Fbkhww;wpwid tplr; rpwpajhFk;.

 epak tpyfy;

Fbnahd;W my;yJ khjpupnahd;Wld; njhlu;ghd Fwpj;j gz;gpw;Fupa

ngWkjpfspd; khwiyf; fzpg;gjw;fhf epak tpyfy; gad;gLj;jg;gLk; ,il

apypUe;J khwpapd; tpyfy;fisf; fzpg;gpl;L> mtw;iw tu;f;fpj;J> mtw;wpd;

guk;gypd; nkhj;jj;jpd; ruhrupia vLg;gjd; %yk; khwy;jpwd; fpilf;fg;

ngWtJld; mjd; Neu; tu;f;f%yk; epak tpyfyhFk;.

1 2, , ............... n    vDk; juTf; $l;lj;jpd; ,il  vdpd;>

     

 

2 2 2

1 2

2

1

........... n

n

i
i

n

n


        

 

vd;gjpD}lhf epaktpyfy; fpilf;fg;ngWk;.

Fbapd; epaktpyfy;   vdTk; khjpupnahd;wpd; epaktpyfy; S vdTk;
Fwpg;gplg;gLk;.

 epak tO (Gs;sptpguj;jpd; epaktpyfy;)

xU Gs;sptpguj;jpd; xU khwiy mstpLtjw;fhf epak tO gad;gLj;jg;gLk;.

Fbg;gukhdq;fSf;Fk; mjw;Fupa kjpg;ghdpd; ngWkjp fSf;Fk; ,ilapyhd

tpyfy;fs; epak tOitg; gad;gLj;jp mstplg;gLfpwJ.

 

ˆ

 

X
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 vd;gJ gukhdk; vDk; ngaupYk; ̂  vd;gJ mJ njhlu;ghd Gs;sptpgukhfTk;

,Ug;gpd;>  
K ˆ..........ˆ,ˆ

21
 vd;gd ̂   ,dJ rhj;jpakhd ngWkjpfs; vdTk;

fUjg;gbd;>

   
       

2 2 2

1 2
ˆ ˆ ˆ ˆvar ............. K

K

           

 
 

2

1

ˆ

ˆ

K

i
iVar

K

 

 






> epak tO 
 

2

1

ˆ
K

i
i

K

 




 xU khjpupg; Gs;sp tpguj;jpd; khjpupnaLg;Gg; guk;gypd; epak tO njhlu;ghd

Fbapd; epak tpyfiy tplf; FiwthdjhFk;.

cjhuzk;:- FbapdJ epaktpyfy; =  

 ,d; epak tpyfy; 
n


 

/ epak tpyfy; = 
 

2

1

ˆ
K

i
i

K

 




   my;yJ

  =   
1




N

nN

n


  MFk;.

n  - khjpupnahd;wpd; gUkd;

N - Fbapd; gUkd;
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Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.2: Gs;sptpgu mDkhdj;jpw;fhd khjpup ,ilapd; khjpup

naLg;Gg; guk;giyf; fl;bnaOg;Gthu;.

ghlNtisfs;: 18

fw;ww; NgWfs;:

 khjpup ,ilapd;  X  khjpupnaLg;Gg; guk;giy tpsf;Fthu;.

 Fb nrt;tdhfg; guk;gp cs;sNghJ tprhykhd khjpup xd;wpw;Fupa Fb

khww;wpwd; mwpe;Js;sNghJ khjpup ,ilapd; khjpupnaLg;Gg; guk;giyf; fl;b

naOg;Gthu;.

 Fb nrt;tdhfg; guk;gp cs;sNghJ tprhykhd khjpup xd;wpw;fhd Fbkhww;

jpwd; mwpahj nghOJ khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf; fl;b

naOg;Gthu;.

 Fb nrt;tdhfg; guk;gp cs;sNghJ rpwpa khjpup xd;wpw;fhd khww;wpwd;

mwpag;gl;lNghJ khjpup ,ilapd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gthu;.

 Fb nrt;tdhfg; guk;gp cs;sNghJ rpwpa khjpup xd;wpw;fhd khww;wpwd;

mwpag;glhjNghJ khjpup ,ilapd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gthu;.

 ika vy;iyj; Njw;wj;ijf; $wp mjd; gad;ghl;il tpsf;Fthu;.

 nrt;tdw;wjhfg; guk;gpAs;s Fbnahd;wpd; khjpupg; gUkd; tprhykhf ,Uf;Fk;

nghOJk; Fbkhww;wpwd; mwpe;Js;sNghJk; khjpup ,ilapd; khjpupnaLg;Gg;

guk;giyf; fl;bnaOg;Gthu;.

 nrt;tdw;wjhfg; guk;gpAs;s Fbnahd;wpd; Fbkhww;wpwd; mwpag;glhj NghJk;

khjpupg; gUkd; tprhykhf ,Uf;Fk;NghJk; khjpup ,ilapd; khjpupnaLg;Gg;

guk;giyf; fl;bnaOg;Gthu;.

 khjpup ,ilapd;  X  khjpupnaLg;Gg; guk;gy; njhlu;ghd gpur;rpidfisj;

jPu;g;ghu;.

 nrt;tdw;w Fbnahd;wpypUe;J khjpupg; gUkd; rpwpajhd khjpupiaj; njupT

nra;Js;sNghJ khjpupnaLg;Gg; guk;giy ntspg;gLj;jpf; fhl;l KbahJ

vd;gjid tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; cUtg;glj;ij khztu;fSf;F Kd;itj;Jf; Nfl;fg;gl;l tpdhf;fSf;

fhd tpilfs; njhlu;ghff; fye;JiuahlTk;.

35                40

50                75

35, 75

35, 50

35,  40

40, 50

40, 75

50, 75
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 xU guPl;irapy; ehd;F khztu;fs; ngw;w guPl;irg; Gs;spfs; NkNy fhl;lg;gl;

Ls;sJ. Gs;spfspd; ,il vt;tsT?

35 40 50 75
50

4

  


 Nkw;fhl;ba FbapypUe;J gUkd; ,uz;ilf; nfhz;l (n = 2) vj;jid

khjpupfisg; ngw;Wf; nfhs;s KbAk;.  = 6

 vspa vOkhw;W khjpupapypUe;J Kiwg;gb khjpup %yq;fs; njupT nra;ag;gbd;>

xt;nthU khjpupfspYk; cs;slf;f Ntz;ba ngWkhdq;fs; (%yq;fs;) vit?

(35, 40) (40, 50)
(35, 50) (40, 75)
(35, 75) (50, 75)

 xt;nthU khjpupfspYkpUe;Jk; ngw;Wf; nfhs;sf;$ba khjpup ,ilfs; vit?

X = 37.5 42.5 55 45 57.5 62.5

 xt;nthU khjpupfspYkpUe;Jk; ngwg;gl;l khjpup ,ilapd; ngWkjpfs;

xd;wpw;nfhd;W  NtWgl;l ngWkhdq;fs; Mff; fhzg;gLfpd;wd vdTk;>

 X  epfo;jfTg; guk;gy; khjpup ,ilfspd; khjpupnaLg;Gg; guk;gy; vd;wiof;fg;

gLk; vdTk; cWjpg;gLj;jTk;.

 X  ,d; epfo;jfTg; guk;gypd; vjpu;ghu;g;Gg; ngWkhdq;fisAk; khww;wpwidAk;

fzpg;gplTk;.

  iP   . iP   2. iP 

37.5 6
1

6
5.37

6
25.1406

42.5 6
1

6
5.42

6
25.1806

45 6
1

6
45

6
2025

55 6
1

6
55

6
3025

57.5 6
1

6
5.57

6
25.3306

62.5 6
1

6
5.62

6
25.3906
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50

6

0.300



E
     

22var .

2579.17 2500

79.17

P E       

 



 Fbapd; khww;wpwidf; fzpg;gplTk;.

       

5.237

4

5075505050405035

2

2222
2










 khjpup ,ilfspd; khjpupnaLg;Gg; guk;gypd; khww;wpwidf; Fbkhww;wpwdp

D}lhfTk; fzpg;gpl KbAk; vd;gjidr; Rl;bf; fhl;lTk;.

17.79

14

24

2

5.237

1

2
2































N

nN

n




 khjpup ,ilapd; khjpupnaLg;Gg; guk;giyf; fl;bnOg;Gk;NghJ Fbkhww;wpwd;

njupe;jjh? mwpag;glhjjh? vd;gjidAk; Fb nrt;tdhdjh> nrt;tdy;yhjjh

vd;gjidAk;> khjpupg; gUkd; tprhykhdjh rpwpajh vd;git mbg;gilahff;

nfhs;sg;gLk; vd;gjid khztu;fSf;Fj; njspTgLj;jTk;.

 khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gtjw;fhf gpd;tUk;

cjhuzj;jpy; ftdk; nrYj;jTk;.

 epWtdnkhd;wpy; Copau;fspd; rk;gsq;fspd; ,il &gh 25 000j;jpw;Fk;

khww;wpwd; &gh 1 000 vdr; nrt;tdhfg; guk;gp cs;sJ. 100 Copau;fisf;

nfhz;l vOkhw;W khjpupnahd;W ftdj;jpw; nfhs;sg;gLk;.

 Nkw;Fwpg;gplg;gl;l re;ju;g;gj;ij khztu;fNshL fye;Jiuahbg; gpd;tUk;

jfty;fisg; ngw;Wf; nfhs;sTk;.

 Fbkhww;wpwd; mwpag;gl;ljh? Mk;

 Fb nrt;tdhfg; guk;gp cs;sjh? Mk;

 khjpupg; gUkd; 30I tpl tprhykhdjh? Mk;
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 Fbkhww;wpwd; mwpe;j nrt;td; Fbnahd;wpd; khjpupg; gUkd; tprhykhf

Ts;s re;ju;g;gj;jpd;NghJ khjpup ,ilfspd; khjpupg; guk;gyhdJ gpd;tUkhW

mikAk; vdr; Rl;bf; fhl;lTk;.

    N   








n

2

,




    N  
1000

25000,
100

 
 
 

 Nkw;fhl;ba re;ju;g;gj;jpy; rpwpa khw;wnkhd;iwr; nra;J gpd;tUk; re;ju;g;gj;ij

khztu;fSf;Fg; ngw;Wf; nfhLj;J khztu;fSld; fye;Jiuahlypy;

<LgLq;fs;.

 epWtdnkhd;wpd; Copau; rk;gsk; ,il &gh 25 000Kk; khww;wpwd; &gh

1 000Kkhf nrt;tdhfg; guk;gp cs;sJ. Copau;fs; 25 Ngu;fisf; nfhz;l

vOkhw;W khjpupnahd;whff; fUj;jpw; nfhs;sg;gLk;.

 Nkw;fhl;ba re;ju;g;gj;jpw;F mikag; gpd;tUk; jfty;fis khztu;fNshL

fye;Jiuahbg; ngw;Wf; nfhs;sTk;.

 Fbkhww;wpwd; njupe;jjh? Mk;

 Fb nrt;tdhfg; guk;gp cs;sjh? Mk;

 khjpupg; gUkd; 30I tpl tprhykhdjh? ,y;iy

 Fbkhww;wpwd; mwpag;gl;l nrt;td; Fbnahd;wpd; khjpupg; gUkd; rpwpajhf

mikAk; re;ju;g;gnkhd;wpd; NghJ khjpup ,ilfspd; khjpupnaLg;Gg; guk;gy;

gpd;tUkhW fhzg;gLk; vd;gij khztu;fSf;Fr; Rl;bf; fhl;lTk;.

    N   








n

2

,




    N 
1000

25000,
25

 
 
 

 ,jw;fika Fbkhww;wpwd; njupe;j nrt;td; Fbnahd;wpd; khjpupg; gUkd;

tprhykhdjhff; fhzg;gl;lhYk; my;yJ rpwpajhff; fhzg;gl;lhYk; $l

khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gk; Kiw xj;jjhFk;

vd;gjid khztu;fSf;Fj; njspTgLj;jTk;.

 gpd;tUk; re;ju;g;gq;fis khztu;fSf;Fg; ngw;Wf; nfhLj;J mtu;fNshL

fye;Jiuahlypy; <LgLq;fs;.

epWtdnkhd;wpy; Copau; rk;gsk; ,il &gh 25 000 Mfr; nrt;tdhfg;

guk;gp cs;sJ. Copau;fspy; 100 Ngu;fis vOkhw;W khjpupnahd;whff;

ftdj;jpy; vLj;jNghJ epak tpyfy; &gh 30 Mff; fpilf;fg; ngw;wJ.

 Nkw;Fwpg;gplg;gl;l re;ju;g;gj;ij khztu;fNshL fye;Jiuahbg; gpd;tUk;

jfty;fisr; Nrfupf;fTk;.

 Fbkhww;wpwd; mwpag;gl;ljh? ,y;iy

 Fb nrt;tdhfg; guk;gp cs;sjh? Mk;

 khjpupg; gUkd; tprhykhdjh? Mk;
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 Fbkhww;wpwd; mwpag;glhikapdhy; ,jw;Fg; gjpyhf khjpup khww;wpwidg;

gad;gLj;j KbAk; vdTk; ,jw;fika Fbkhww;wpwd; mwpag;glhj nrt;td;

Fbnahd;wpd; khjpupg; gUkd; tprhykhd re;ju;g;gnkhd;wpd; NghJ khjpup

,ilfspd; khjpupg; guk;gy; gpd;tUkhW mike;J fhzg;gLk; vd khztu;

fSf;Fr; Rl;bf; fhl;lTk;.

    N   

2

,
S

n

 
 
 

    N  
30 30

25000,
100

 
 
 

  my;yJ         N  

230
25000,

100

 
 
 

 t guk;gy; vd;why; vd;d vd;gijj; njspTgLj;jpf; nfhLg;gjw;fhf khztu;

fNshL fye;Jiuahlnyhd;wpy; <LgLq;fs;.

 tFg;gpy; ,Uf;fpd;w 50 khztu;fspy; 40 vd;wthW khjpup ngw;Wf; nfhs;sg;gL

khapd; mk;khjpupfspd; ,ilapidf; fzpg;gpl;lhy; mNdfkhf KO tFg;G

(Fb) khztu;fspd; ,ilg; Gs;spf;F neUq;fpajhff; rpjwpf; fhzg;gLk;

vdf; fUJNfhshff; nfhs;s KbAk; vd;gjid khztu;fSf;Fj; njspT

gLj;jTk;.

 50 khztu;fspypUe;J 5 gUkd; nfhz;l khjpupfs; vLf;fg;gl;L khjpupfspd;

,ilahdJ fzpf;fg;gl;lJ. $ba kw;Wk; mjpFiwe;j Gs;spfisf; nfhz;l

khjpupfs; ,k;khjpupfspy; cs;slf;ff;$ba re;ju;g;gk; ,Ug;gjdhy; Fbapil

fspypUe;J khjpup ,ilfspd; ngWkjpfs; ngUk;ghyhd re;ju;g;gq;fspy;

tpyfpapUf;f KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 nrt;td; guk;gYld; njhlu;ghf rkr;rPuhff; fhzg;gl;lhYk; mjpfsT khwiyf;

nfhz;l guk;gnyhd;W t  guk;gy; vd miof;fg;gLk; vd khztu;fSf;Fj;

njspTgLj;jTk;.

 gpd;tUk; re;ju;g;gj;ij khztu;fSf;F toq;fp khztu;fNshL fye;Jiu

ahlTk;.

 epWtdnkhd;wpd; Copau; rk;gsk; ,il &gh 25 000 If; nfhz;L nrt;tdhfg;

guk;gp cs;sJ. Copau;fs; 25 Ngu;fisf; nfhz;l vOkhw;W khjpupnahd;W

vLf;fg;gl;l nghOJ khww;wpwd; &gh 900 Mff; fpilf;fg; ngw;wJ.

 Nkw;Fwpg;gplg;gl;l re;ju;g;gj;ij khztu;fNshL fye;Jiuahbg; gpd;tUk;

jfty;fisr; Nrfupf;fTk;.

 Fbkhww;wpwd; mwpag;gl;Ls;sjh? ,y;iy

 Fbnrt;tdhfg; guk;gp cs;sjh? Mk;

 Fbg;gUkd; tprhyhkhdjh? ,y;iy
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 Fbkhww;wpwd; mwpag;glhjpUe;jJld; mjw;Fg; gjpyhf khjpup khww;wpwd;

gad;gLj;jg;gLk; vdTk;>  ,q;F khjpup 30I tplf; Fiwthf ,Ug;gjdhy;

X  ,d; khjpupnaLg;Gg; guk;gy; t  guk;gnyhd;wpw;F cUkhw;wk; nra;ag;glyhk;

vd khztu;fSf;F tpsf;fTk;.

X
t

s
n




nraw;ghL - 1

 tFg;G khztu;fisg; nghUj;jkhdthW FOf;fshf;fpg; gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

(1) epWtdnkhd;wpd; Copau; rk;gsk; ,il &gh 50 000 MfTk; khww;wpwd;

&gh 2 000 khFkhW nrt;tdhfg; guk;gp cs;sJ. Copau; 50 Ngu;fisf;

nfhz;l khjpup ftdj;jpy; nfhs;sg;gLk;.

(2) rPdp nghjpaply; ,ae;jpunkhd;wpdhy; nghjpaplg;gl;l nghjpfspd;

epiwahdJ ,il 500g MfTk; khww;wpwd; 50g MfTk;  nrt;tdhfg;

guk;gpAs;sJ. 10 nghjpfisf; nfhz;l khjpup vOkhw;whfj; njupT

nra;ag;gLk;.

(3) Nrhjidnahd;wpy; khztu;fs; ngw;w Gs;spfspd; ,il 52 If; nfhz;L

nrt;tdhfg; guk;gp cs;sJ. 50 khztu;fisf; nfhz;l vOkhw;W

khjpupnahd;whff; fUjpaNghJ mjd; epak tpyfy; 8 Mff; fpilf;fg;

ngw;wJ.

(4) kpd; cgfuzq;fspd; MAs; fhyj;jpd; ,il 1500 kzpj;jpahyq;fshfr;

nrt;tdhfg; guk;gp cs;sJ. Fkpo;fs; 10 nfhz;l vOkhw;W khjpup

nahd;wpd; khww;wpwd; 400 kzpj;jpahyq;fshff; fpilf;fg; ngw;wJ.

(i) Fbapd; guk;giyf; fl;bnaOg;gTk;.

(ii) khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;gTk;.

nraw;ghL - 1 ,w;fhd tpil gpd;tUkhW:

(1) Copau; rk;gsk; X  vdf; fUJk;nghOJ>

 Fbg;guk;gy;

 X    N   50000,  2000

 khjpup ,ilfspd; khjpupnaLg;Gg; guk;gy;

X     N  








50

2000
,50000

1nt 
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(2) rPdpg; nghjpfspd; epiwia X  vdf; fUJk;nghOJ>

 Fbg;guk;gy;

X    N (500, 50)

 khjpup ,ilfspd; khjpupnaLg;Gg; guk;gy;

X     N 








10

50
,500

(3) gps;isfs; ngw;w Gs;spia Y  vdf; fUJk;nghOJ>

 Fbg;guk;gy;

Y    N  252,

 Fbkhww;wpwd; njupahJ.

 khjpup ,ilfspd; khjpupnaLg;Gg; guk;gy;

Y     N 
64

52,
50

 
 
 

 Fbkhww;wpwDf;Fg; 2  gjpyhf khjpup khww;wpwd; (S2) gad;gLj;jg;gLk;.

(4) kpd; cgfuzq;fspd; MAs; fhyj;ij Y  vdf; fUJNthkhapd;>
 Fbg;guk;gy;

Y    N  21500,

 Fbkhww;wpwd; njupahikapdhy; mjw;Fg; gjpyhf khjpup khww;wpwd;

gad;gLj;jg;gLk;. ,q;F gad;gLj;jg;gLk; khjpup 30I tplf; Fiwthf

,Ug;gjdhy; Y  ,d; khjpupnaLg;Gg; guk;gy; nrt;tdhfg; guk;gpapUf;Fk;.

 mg;nghOJ khjpup ,ilapd; khjpupnaLg;Gg; guk;gy;.

Y     N 








10

400
,1500

/

Y

S n


    t (0......)

nraw;ghL - 2

gpd;tUk; gpur;rpidfis khztu;fSf;F toq;fp mjw;fhd tpilfisg; ngw;W

mt;tpilfs; njhlu;ghff; fye;JiuahlTk;.

(1) ePq;fs; mwpe;j nrt;tdy;yhj Fbg;guk;giyg; ngaupl;Lf; fhl;lTk;.

(2) mg;guk;gy;fspd; gukhdq;fisf; Fwpg;gpl;Lf; fhl;lTk;.

(3) mg;guk;gy;fspd; ,iliaAk; khww;wpwidAk; Fwpg;gplTk;.

(4) nrt;tdy;yhj  FbfspypUe;J  khjpupnahd;W  ngw;Wf;  nfhs;sg;gl;lhy;

khjpup ,ilfspd; khjpupnaLg;Gg;  guk;gypd;  jd;ik  vt;thW  mikaf;

$Lk; vd;gjidj; njspTgLj;jTk;.
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nraw;ghL - 2 ,w;fhd tpil gpd;tUkhW:

(1)  <UWg;Gg; guk;gy;

 ngha;Nrhd; guk;gy;

(2)  <UWg;Gg; guk;gnyhd;wpd; gukhdkhf ,Ug;gJ n  ck; p  AkhFk;.

X    B
i
 (n, p)

 ngha;Nrhd; guk;gnyhd;wpd; gukhdkhf ,Ug;gJ T  MFk;.

X     Po  

 <UWg;Gg; guk;gnyhd;wpy;

   ,il E (X) = np

   Variance     npqXVar 

 ngha;Nrhd; guk;gnyhd;wpy;

   E (x) =  

  Var (x) = 

(4) Fbg; guk;gypd; jd;ik vt;thwhff; fhzg;gl;lhYk; $l khjpupg; gUkd;

tprhykhdjhf (ngupjhf)  ,Ug;gpd; khjpup ,ilapd; khjpupnaLg;Gg; guk;gy;

rkr;rPuhd tbtj;ijf; nfhz;bUf;Fk;.

 Fbg; guk;gypd; jd;ik vt;thwhff; fhzg;gl;lhYk; $l khjpupapd;

gUkd; ngupjhf ,Ug;gpd; ( 30)x   khjpup ,ilfspd; khjpupg; guk;gy;

mz;kpj;j tifapy; nrt;td; guk;gnyhd;wpy; cUthf;fg;gLk; vd ika

vy;iyj; Njw;wj;jpd; %yk; ntspg;gLj;jg;gLfpd;wJ vd;gjid cWjpg;

gLj;jTk;.

 





X
Fbg; guk;gy;

 

X



 

X



 





)(Xp )(Xp )(Xp

n = 15 n = 25

n = 30

khjpup ,ilfspd; khjpupg; guk;gy;

X

( )f x
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khjpup ,ilfspd; khjpupnaLg;Gg; guk;gyhdJ ika vy;iyj; Njw;wj;jpw;

fikag; gpd;tUkhW fpl;ba tifapy; nrt;tdhfg; guk;gyilAk;.

X - Fbg;guk;gy;

X Fbapd; guk;gy; njupahJ (X     ?)

30n  Mf ,Ug;gpd; X  ,d; khjpupnaLg;Gg; guk;gy;

X     N 








n

2

,


 vd;wthW mikAk; vd;gjid khztu;fSf;Fj; njspT

gLj;jpf;  nfhLf;fTk;.

 nrt;tdy;yhj Fbnahd;wpd; Fbkhww;wpwd; mwpag;glhj NghJk; khjpupg;

gUkd; XusT tprhykhff; fhzg;gLk; nghOJk; X      N 

2

,
s

n


 
 
 

 vdthFk;

vd;gij khztu;fSf;F tpsf;fTk;.

 ,jw;fika ika vy;iyj; Njw;wj;ij gpd;tUkhW Fwpg;gpl;Lf; fhl;l KbAk;.

 Fbg; guk;gypd; tbtk; njhlu;ghf vJTk; njupahjpUe;jhYk; $l X  ,d;

khjpupnaLg;Gg; guk;gy; mz;zsthfr; nrt;tdhff; fUjpg; gpur;rpidiaj;

jPu;f;f KbAk;.

 Fb nrt;tdhf ,y;yhj NghJ Fbkhww;wpwd; njupe;j re;ju;g;gnkhd;whapDk;

njupahj re;ju;g;gnkhd;whapDk; rup khjpupg; gUkd; rpwpajhf ,Ug;gpd; khjpup

,ilfspd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;g KbahJ vd khztu;fSf;F

cWjpg;gLj;jTk;.

 tFg;G khztu;fisg; nghUj;jkhdthW FOf;fshf;fp gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

(1) fle;j jtizg; guPl;irapd;NghJ tFg;nghd;wpd; khztu;fs; tzpfg;

Gs;sptpgutpay; ghlj;jpy; ngw;w Gs;spfspd; ,ilg;Gs;sp 60 ,w;Fk;

khww;wpwd; 10 ck; MFkhW guk;gp cs;sJ.

 vOkhw;whf khztu;fs; 35 Ngu;fisf; nfhz;l khjpupnahd;W

ftdj;jpy; nfhs;sg;gLk;.

 vOkhw;whf khztu;fs; 15 Ngu;fisf; nfhz;l khjpupnahd;W

ftdj;jpy; nfhs;sg;gLk;.

(2) gpuNjrnkhd;wpd; xU FLk;gj;jpy; 4 mq;fj;jtu;fs; ,Uf;fpd;w FLk;gq;

fspd; khjhe;jr; nryT ,il &gh 50 000 vDk; tifapy; guk;gp

cs;sJ.

 vOkhw;whf 50 FLk;gq;fisf; nfhz;l  khjpupnahd;whff;  fUJk;

nghOJ mjd; khww;wpwd; &gh 10 000 Mff; fpilf;fg; ngw;wJ.

 vOkhw;whf 20 FLk;gq;fis khjpupnahd;whff; fUJk;nghOJ mjd;

khww;wpwd; &gh 15 000 vdf; fpilf;fg; ngw;wJ.

(a) Fbg;guk;giyf; fl;bnaOg;gTk;.

(b) khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;gTk;.
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nraw;ghl;bw;Fupa tpil gpd;tUkhW ,Ue;jJ.

(1) Gs;spia X  vdf; fUJk; nghOJ

(a) Fbg;guk;gyhdJ

x ,d; guk;gy; njupahJ.

(b) (i) 30n   Mf ,Ug;gjdhy; X  ,d; khjpupg; guk;gy; ika

vy;iyj; Njw;wj;jpw;fikag; gpd;tUkhW fhzg;gLk;.

X    N  








n

2

,




X    N  
10

60,
35

 
 
 

(ii) 30n   Mf ,Ug;gjdhYk; Fbg; guk;gypd; jd;ik  njupah

jpUg;gjdhYk; khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf;

fl;bnaOg;g KbahJ.

(2) khjhe;jr; nryit Y   vdf; nfhz;lhy;>

(a) Fbg;guk;gy;

Y  ,d; guk;gy; njupahJ.

(b) (i) Fbkhww;wpwd; njupahjpUg;gpDk; mjw;Fg; gjpyhf khjpup

khww;wpwidg;  gad;gLj;j  KbAk;. 30n   vd;gjdhy;

Fbapd; guk;gy; njupahjpUg;gpDk; $l  khjpup ,ilapd;

khjpupnaLg;Gg; guk;gyhdJ ika  vy;iyj; Njw;wj;jpw;

fikag; gpd;tUkhW fhzg;gLk;.

y   

2

,
s

n

 
 
 

y
10 000

50 000,  
50

 
 
 

(ii) n < 30 Mf ,Ug;gjdhYk; Fbg;guk;gypd; jd;ik njupah

jpUg;gjdhYk; khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf;

fl;bnaOg;g KbahJ.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 VNjDk; Fbnahd;wpypUe;J vOkhw;whfr; rk gUkdpy; vLf;ff;$ba vy;yh

khjpupfisAk; njupT nra;J mtw;wpd; ,ilfisf; fzpg;gpLk; nghOJ

ngwg;gLk; ngWkhdq;fspd; epfo;jfTg; guk;gyhdJ khjpup ,ilfspd; khjpup

naLg;Gg; guk;gy; vd;wiof;fg;gLk;.

 khjpup ,ilia X  vdf; fUJk; nghOJ  X  ,d; khjpupnaLg;Gg;

guk;gypd; ,il 
X

  my;yJ E  X  vd;wiof;fg;gLk;.
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 X  ,d; khjpupg; guk;gypd; khww;wpwd; 
2

X
  my;yJ  var X  vd miof;fg;

gLk;.

 khjpup ,ilapd; khjpupnaLg;Gg; guk;gypd; ,ilahdJ Fb ,ilf;Fr;

rkkhdJ.  
X

 khjpup ,ilfspd; khjpupnaLg;Gg; guk;gypdJ khww;wpwd;>

     
2

2 2.Var X X P X E X
       %yk; fzpg;gpl KbAk;.

 khjpup ,ilfspd; khjpupnaLg;Gg; guk;gypd; khww;wpwid Fbapd; khww;

wpwdpD}lhfg; gpd;tUkhW ngw;Wf; nfhs;s KbAk;.

2
2

n


   my;yJ  

2
2

1

N n

n N




 
  

 

1



N

nN
 vd;gJ Kbthd Fbf;fhd jpUj;jw; fhuzp MFk;.

 Fbf;fhd jpUj;jw; fhuzp gad;gLj;jg;gLk; re;ju;g;gq;fs;:

 FbahdJ (vy;iyf;Fl;gl;bUf;Fk; nghOJk;)  Kbthf  cs;sNghJ

my;yJ khjpup vLj;jyhdJ kPs;itg;gpd;wp Nkw;nfhs;Sk; re;ju;g;gj;jpy;.

gad;gLj;jg;glhj re;ju;g;gq;fs;:

 khjpupg; gpd;dk;  








N

n
< 0.05  Mf  ,Ug;gpd;  Kbthd Fbnahd;wpd;

jpUj;jf; fhuzp ftdj;jpw; nfhs;sg;glhJ tplg;gLk;.

 nrt;tdhd Fbnahd;wpd; Fbkhww;wpwd;  2  njupe;Js;s NghJ khjpupg;

gUkd; tprhykhff; fhzg;gl;lhYk; my;yJ rpwpajhff; fhzg;gl;lhYk; X
,d; khjpupnaLg;Gg; guk;gy; gpd;tUkhW nrt;tdhfg; guk;gp ,Uf;Fk;.

 2    ,X N   - khjpupg; gUkd;  30n  Mf ,Uf;Fk; nghOJ

2

    ,X N
n



 
 
 

- khjpupg; gUkd;  30n  Mf ,Uf;Fk; nghOJ

 nrt;td; Fbnahd;wpd; Fbkhww;wpwd; njupahjpUf;Fk; NghJ khjpupg; gUkd;

Fwpg;gplj;jf;f msTfspy; ngupjhf ,Ug;gpd; khjpup ,ilfspd; khjpupnaLg;Gg;

guk;gy; gpd;tUkhW nrt;tdhfg; guk;gp ,Uf;Fk;.

 2     ,X N  

2

    ,
S

X t
n


 
 
 

>  

X

S
n


t
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 khjpupg; gUkd; Fwpg;gplj;jf;fsT tprhykhf ,Uf;Fk; nghOJ khjpup khww;wpwd;

Fbkhww;wpwDf;fhfg; gad;gLj;jg;gLtJld; khjpupnaLg;Gg; guk;gy; nrt;tdhfg;

guk;gp ,Uf;Fk;.

 nrt;td; Fbnahd;wpd; Fbkhww;wpwd; njupahj nghOJ khjpupnaLg;Gg; guk;gypd;

nrt;tdhf gUkd; rpwpajhf ,Uf;Fk; re;ju;g;gq;fspy; (n < 30) khjpup ,ilfspd;

khjpup RahjPdg; gb vz; n-1  Md t  guk;gnyhd;wpy; mike;jpUf;Fk;.

1    n

X
t

S
n







 khjpupg; gUkd; $LjyhdsT tprhykw;Wf; fhzg;gLkhapd; (n < 30) khjpup

naLg;Gg; guk;gypd; epak tpyfiy  X
  khjpup epak tpyfy; (S) %yk;

cUthf;fpf; nfhs;s Ntz;b ,Ug;gJld; mg;NghJ X  ,d; khjpupnaLg;Gg;

guk;gy; njhlu;e;Jk; nrt;td; guk;gnyhd;wpy; mike;jpUf;fhJ. X  ,dJ

khjpupnaLg;Gg; guk;gy; X  ,dJ cUkhw;wg;gl;l 

X

S
n



 MdJ t   guk;gypy;

fhzg;gLk;.

 t guk;gy; gpd;tUk; gz;Gfisf; nfhz;bUf;Fk;.

 nrt;td; guk;gnyhd;iwg; Nghd;W rkr;rPuhd guk;gnyhd;whfTk; fhzg;gLk;.

 Fb  epak tpyfy;fSf;Fg; gjpyhf ( ) khjpup epak tpyfy; (S)  gad;gLj;jg;
gLtjd; fhuzkhfTk; khjpupg; gUkd; rpwpajhfTk; ,Ug;gjdhy; t guk;g
yhdJ nrt;td;guk;giy tplf; $ba guk;giyAk; nfhz;bUf;fpd;wJ.

 khjpupg; gUkd; (n) mjpfupf;Fk;NghJ khwyhdJ t   guk;gypd;  nrt;td;
guk;gYf;F mz;kpj;jjhfTk; fhzg;gLfpd;wJ.

 gpd;tUk; tiuglj;jpd; %yk; mjid  NkYk;  njspTgLj;jpf;  nfhs;s

KbAk;.

 t  guk;gyhdJ khjpupg; gUkdpd; (n)  jq;fp ,Ug;gjdhy; RahjPd gb  1n

ngWkhdj;jpdbg;gilapNyNa guk;gYld; njhlu;ghd gug;Gf;fs; ml;ltizg;

gLj;jg;gl;Ls;sJ.

 

 

 

n = 10

n = 20

n = 30
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 gpd;tUk; re;ju;g;gq;fspNy t  guk;gy; gad;gLj;jg;gLk;.
 Fb nrt;tdhf ,Uj;jy; Ntz;Lk;.

 Fbkhww;wpwd; mwpag;glhj re;ju;g;gnkhd;whf ,Uj;jy; Ntz;Lk;.

 Fbkhww;wpwDf;Fg; gjpyhf khjpup khww;wpwd; gad;gLj;jg;gLtJld; khjpupg;

gUkd; tprhyky;yhj epiyapy; (n < 30) ,Uj;jy; Ntz;Lk;.

 nrt;tdy;yhj Fbnahd;wpd; khjpup ,ilfspd; khjpupnaLg;Gg; guk;gyhdJ

khjpupg; gUkd; 30 my;yJ mjpYk; $bajhf ,Ug;gpd; ika vy;iyj;

Njw;wj;jpw;fika nrt;td; guk;gnyhd;wpw;F mz;zsthf;fk; nra;ag;gLk;.

 ika vy;iyj; Njw;wk; vd;gJ>

,il  Ak; khww;wpwDk; 2  iaAk;  nfhz;l ve;jnthU FbapypUe;Jk;

vLf;fg;gLk; khjpupnahd;wpd; gUkd; Fwpg;gplj;jf;fsT tprhykhdjhf ,Ug;gpd;

( 30)n    khjpup ,ilfspd;  khjpupnaLg;Gg; guk;gy;   I ,ilahfTk;>

2

n


 it  khww;wpwdhfTk; nfhz;L nrt;tdhd guk;gpapUf;Fk; vd;gjhFk;.

 ,jw;fika nrt;tdy;yhj Fbnahd;wpy; Fbkhww;wpwd; mwpag;gl;Ls;s NghJk;

khjpupg; gUkd; NjitahdsT gUkd; tprhykhf cs;sNghJk; khjpup

,ilfspd; khjpupnaLg;Gg; guk;gy; gpd;tUk; Kiwapy; ntspg;gLj;jpf; fhl;l

KbAk;.

2

    ,X N
n



 
 
 

 nrt;tdy;yhj Fbnahd;wpd; Fbkhww;wpwd; mwpag;glhj NghJk; khjpupg;

gUkd; NjitahdsT tprhykhFk; nghOJk; ( 30)n   khjpup ,ilfspd;

khjpupnaLg;Gg; guk;giyg; gpd;tUkhW ntspg;gLj;jpf; fhl;l KbAk;.

2

    ,
S

X N
n


 
 
 

 nrt;tdhfg; guk;gp ,Uf;Fk; Fbnahd;wpd; khjpupg; gUkd; Njitahd mstpy;

tprhyky;yhJ ,Uf;Fk; nghOJ ( 30)n   ika vy;iyj; Njw;wj;ijg; gad;

gLj;j KbahJ. gukhdq;fspd; Gs;sp tpgu El;g KiwfspD}lhf mt;thwhd

gpur;rpidfisj; jPu;f;f KbahJ.
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fzpg;gPLk; kjpg;gPLk;

nraw;ghL - 1

 epWtdnkhd;wpy; Copau;fsJ rk;gsk; &gh 25 000 I  ruhrupahfTk; &gh

6 000 I epak tpyfyhfTk; nfhz;l nrt;td; guk;gnyhd;wpy; fhzg;gLfpd;wJ.

Copau;fs; 9 Ngu;fisf; nfhz;l vOkhw;whf khjpupnahd;iwj; njupT

nra;tjhf ,Ug;gpd;>

(i) khjpup ,ilapd; khjpupnalg;Gg; guk;gypd; ,iliaAk; khww;wpwidAk;

Fwpg;gplTk;.

(ii) khjpup ,ilapd; khjpupnaLg;Gg; guk;giy vOjpf; fhl;lTk;.

(iii) khjpupapy; CopanuhUtu; &gh 30 000 my;yJ mijtplf; $ba

rk;gsnkhd;iwg; ngWtjw;fhd epfo;jfT ahJ?

(iv) CopanuhUtu; &gh 20 000 my;yJ Fiwe;j rk;gsnkhd;iwg;

ngWtjw;fhd epfo;jfT 10%  kl;lj;jpy; Ngzg;gl Ntz;Lkhapd; khjpupg;

gUkd; ve;jstpidf; nfhz;bUj;jy; Ntz;Lk;?

nraw;ghL - 2

 rPdpg; nghjp nra;Ak; nray;Kiwfspd;NghJ xU nghjp rPdpapd; ruhrup epiw

(,il epiw) 500 g khf ,Ue;jJ. nghjpfs; 49If; nfhz;l khjpupnahd;iw

Nrhjpj;j nghOJ epiwapd; epak tpyfy; 10 g khf ,Ue;jJ. nghjpfspd;
epiw nrt;tdhfg; guk;gpAs;sJ.

(i) khjpup ,ilfspd; khjpupnaLg;Gg; guk;gypd; ,iliaAk; khww;wpwidAk;

vOjpf; fhl;lTk;.

(ii) khjpup ,ilfspd; khjpupnaLg;Gg; guk;giy vOjpf; fhl;lTk;.

(iii) khjpup ,ilapd; nghjpnahd;wpd; epiw 499 g kpw;Ff; Fiwthf ,Ug;gjw;

fhd epfo;jftpidf; fzpf;fTk;.

(iv) ,il xd;wpd;  epiw 495 g kpw;Fk; 510 g  kpw;Fk; ,ilapy; fhzg;gLtjw;

fhd epfo;jftpidf; fzpf;fTk;.

(v) khjpupg; gUkd; 100tiuapy; mjpfupf;fg;gl;Ls;sJ vdf; fUjTk;.

(m) khjpup ,il 499 g ik tplf; Fiwthf ,Ug;gjw;fhd epfo;jftpidf;

fzpf;f.

(M) khjpup ,il 495 g kpw;Fk; 510 g  kpw;Fk; ,ilapy; ,Ug;gjw;fhd

epfo;jftpidf; fzpf;fTk;.

(vi) Nkw;Fwpg;gplg;gl;l (iii), (iv) epfo;jfTfisAk; (v) Mk; gFjpapy; fpilf;fg;

ngw;w epfo;jfTld; xg;gpLf.

(vii) khjpupg; gUkd; 49 ,ypUe;J 100 tiuapy; mjpfupf;Fk; nghOJ epfo;jftpy;

Vw;gl;l NtWghl;il tpgupf;fTk;.
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nraw;ghL - 3

 goq;fis Vw;Wkjp nra;Ak; fk;gdpnahd;W jahupf;fg;gl;l gog; ngl;bnahd;wpd;

ruhrup epiw 5 kg Kld; $ba nrt;td; guk;gnyhd;whFk;. 10 ngl;bfis

vOkhw;whfj; njupT nra;J guPl;rpj;j NghJ epaktpyfy; 0.75 kg khff; fhzg;

gl;lJ.

(i) khjpup ,ilfspd; khjpupnaLg;Gg; guk;gypd; ,iliaAk; khww;wpwidAk;

fzpf;f?

(ii) khjpup ,ilfspd; khjpupnaLg;Gg; guk;giy vOjpf; fhl;lTk;.

nraw;ghL - 4

 Ntiy ehnshd;wpy; 30 epkpl Neu ,ilntspapd;NghJ tq;fpf;F tUif

jUk; ruhrup thbf;ifahsu;fspd; vz;zpf;if 4 MFk;. 30 epkpl Neu

,ilntsp 36 vdf; fUJk;nghOJ>

(i) Fbapd; epfo;jfTg; guk;giy tpsf;fTk;.

(ii) khjpup ,ilfspd; khjpupnaLg;Gg; guk;gypd; ,iliaAk;> khww;wpwidAk;

ngw;Wf;  nfhs;sTk;.

(iii) khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;gTk;.

(iv) 30 epkpl Neuj;jpidf; nfhz;l  Neu  ,ilntsp  xt;nthd;wpYk;  36

thbf;ifahsu;fs; ,Utu; my;yJ mjpYk; Fiwe;j njhifapdu;  tUif

jUtjw;fhd  epfo;jftpidg; ngw;Wf;  nfhs;sTk;.

(v) xU kzpj;jpahy  Neu  ,ilntsp nfhz;l 100 Neu ,ilntspfspd;

NghJ thbf;ifahsu;fs; 10 my;yJ 10ia tplf; $ba vz;zpf;if

apy; tUif jUtjw;fhd epfo;jftpidf; fzpf;f.

(vi) gpur;rpidiaj; jPu;f;Fk; nghOJ  gad;gLj;jpa  vLNfhs;fisf; Fwpg;

gplTk;.

(vii) 30 epkpl fhy  ,ilntspiaf;  nfhz;l 10  fhy  ,ilntspfspy;

mtjhdk;  nrYj;Jk; nghOJ khjpup ,ilfspd; khjpupnaLg;Gg; guk;g

iyf; fl;bnaOg;g KbAkh?

Nkw;fhl;ba gpur;rpidfisj; jPu;g;gjw;Fg; gpd;tUk; #j;jpuq;fisg; nghUj;jkhd

thW gad;gLj;jTk;.

n

Z





n

s
Z




n

s
t
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nraw;ghLfSf;Fupa tpilfs;:

(1) (i) 25 000



2

2

6 000 6 000

9

2 000









(ii)   N(25 000, 2 0002)

(iii)  Pr 35 000 

35 000 25 000
Pr

2 000
Z

 
 

 

 Pr 2.5Z 

0.5000 0.4938

0 .0 0 6 2

(iv)  Pr 20 000 

 Pr 20 000 0.10  

 Pr 1.28 0.1Z   

Z

n




 


   

20 000 25 000
1.28

6 000

n


 

   
5 000

1.28
6 000

n
 

   1.28 6 5 n   

    

2
1.28 6

5
n

 
 

 

3n     Mf ,Uf;f Ntz;Lk;.

 

25 000      30 000
X

20 000          25  000

 

Z0.4
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nraw;ghL - 2 ,w;Fupa tpil:

(i) 500 

2 10 10

49





    2.04

(ii)      N (500,  2.04)

(iii)  499P  

499 500

2.04
P Z

 
 

 

 0.69 0.5000 0.2549P Z    

                0.2451

(iv)  495 510P   

495 500 510 500

2.04 2.04
P Z

  
  

 

 Pr 3.49 6.99 0.4998 0.5000Z    

                                   0.9998

(v) khjpupapd; gUkd; 49 ,ypUe;J 100 Mf mjpfupf;fg;gl;ljd; gpd;du;>

(a)  Pr 499 

499 500
Pr

10

10

Z

 
 

 
  
 

 Pr 1 0.5000 0.3413Z    

0.1587

(b)   495 500 510 500
Pr 495 510 Pr

1 1
X

  
      

 


 P r 5 10 0.5000 0.5000

1.0000

Z    



 

499        500

 

X

     495      500    510

 

499 500
X

     495      500    510

 

X
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 khjpupg; gUkd; 49 ,ypUe;J 100 tiuapy; mjpfupf;Fk; nghOJ khjpup ,il

499 gf;Fr; Fiwthf ,Ug;gjw;fhd epfo;jfT 0.2451 ,ypUe;J 0.1587 tiuapy;

Fiwtile;Js;sJ.

 khjpupg; gUkid 49 ,ypUe;J 100 tiu mjpfupf;Fk; nghOJ khjpup ,il

495 g f;Fk; 510 g f;Fk; ,ilapy; fhzg;gLtjw;fhd epfo;jfT 0.998 ,ypUe;J

1.000 tiuapy; mjpfupj;Js;sJ.

 khww;wpwd; jug;gl;Ls;s epiyapy; khjpupg;gUkd; mjpfupf;Fkhapd; (49 - 100

tiu mjpfupj;J) Fwpg;gpl;l Mapilf;fpilapy; fhzg;gLfpd;w epfo;jfthdJ

Fiwtilfpd;wJ.

cjhuzk;:-  499 0.24P X   (G = 49)

 499 0.1587P X   (G = 100)

nraw;ghL - 3 ,w;Fupa tpilfs;:

(i) epiwapd; ,il X  Mf ,Ug;gpd;>

5
2

2

n


  

2  njupahjpUg;gJld; khjpup khww;wpwd; (S2) gad;gLj;jg;gLk;.

  2
   } 

10

75.0 2

khjpupg;gUkd; 30I tplf; Fiwthf ,Ug;gjdhy; khjpupnaLg;Gg; guk;gy; t
guk;gYf;F khw;wg;glyhk;.

(ii)
5

0.75
10

X
t

 
 

 
 
 



nraw;ghL - 4 ,w;Fupa tpil:

30 epkplq;fSs;  tUif  jUk;  ruhrup  thbf;ifahsu;fspd;  vz;zpf;if

X Mapd;>

(i)  X   ( 4)P  

fhy ,ilntspfs; 36 Mf  ,Ug;gjdhy; (n>30)  ,d;  fhuzkhf  ika

vy;iyj; Njhw;wj;jpw;fika khjpupg; guk;gy; nrt;td; guk;gYf;F mz;zs

thf;fk; nra;ag;gLk;.

(ii) 4
2 4

36
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(iii)       








36

4
,4N

(iv)  2Pr 

2 4
Pr

2

6

Z

 
 

 
  
 

 Pr 6Z  

0.5000 0.5000 

0

(v) kzpj;jpahyj;jpw;Nfw;g 8 >  100n   Mf ,Ug;gjdhy;>

     








10

8
,8N

 

 

0122.0

4878.05000.0

25.2Pr

10

8

810
Pr

10Pr






























Z

Z

(vi) Fbg;guk;gy; njupahjpUg;gJld; khjpupg; gUkd; 30I tpl mjpfkhf ,Ug;g

jdhy; khjpupnaLg;Gg; guk;gyhdJ mz;kpj;j tifapy; nrt;tdhff;

fUjg;gLk;. ,J ika vy;iyj; Njw;wk; vdg; nghUs;gLk;.

(vii) Fbg;guk;gy; njupahjpUf;Fk;nghOJ my;yJ Fbg; guk;gy; nrt;tdy;yhj

NghJ khjpupg; gUkd; 30I tplf; Fiwthapd; ika vy;iyj; Njw;wj;ijg;

gad;gLj;j KbahJ. vdNt 30 epkpl fhy ,ilntsp 10 Mff; fUJk;

nghOJ khjpupnaLg;Gg; guk;giyf; fl;bnaOg;g KbahJ.

2                 4
X

0.025

X
   8                  10

0.025
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Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.3: Gs;sptpgu mDkhdj;jpw;fhd khjpup ,ilfs; ,uz;bd;

NtWghl;bw;fhd khjpupnaLg;Gg; guk;giyf; fl;b

naOg;Gthu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gy; vd;why; vd;d

vd;gjid tpsf;Fthu;.

 khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;giyf; fl;b

naOg;Gthu;.

 khjpup ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gypd; ,ilapidAk; khww;

wpwidAk; mwpKfg;gLj;Jthu;.

 Fb nrt;tdhf ,Ue;J khww;wpwd; njupe;Js;s NghJ> tprhykhd khjpupg;

gUkidg; gad;gLj;jp khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg;

guk;giyj; njspTgLj;Jthu;.

 Fb nrt;tdhfTk; Fbkhww;wpwd; mwpag;gl;Ls;sNghJk; tprhykhd rpwpa

khjpupg; gUkidg; gad;gLj;jp khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpup

naLg;Gg; guk;giy tpsf;Fthu;.

 Fb nrt;tdhfTk; Fbkhww;wpwd; mwpag;glhjNghJ tprhykhd gUkidf;

nfhz;l khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;giy

tpgupg;ghu;.

 Fb nrt;tdhfTk; Fbkhww;wpwd; njupahjNghJ rpwpa gUkDila khjpup

fSf;fhd khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;giy

tpgupg;ghu;.

 Fb nrt;tdw;w Fbkhww;wpwd; njupe;j NghJ tprhykhd khjpupg; gUkDila

khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;giy tpgupg;ghu;.

 Fb nrt;tdw;wjhfTk; Fbkhww;wpwd; njupahjNghJ tprhykhd gUkidf;

nfhz;l khjpupf;fhd khjpup ,ilfs; ,uz;bd; NtWghl;bw;fhd khjpupnaLg;Gg;

guk;giy tpgupg;ghu;.

 khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;giyg; gad;gLj;jp

gpur;rpidfisj; jPu;g;ghu;.

 khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gypD}lhfj; jPu;khd

nkLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; Fbfs; ,uz;bidAk; fUk;gyifapy; fhl;lTk;.

Fb - A   Fb - B

    4,  8,  12  2,  4, 6

 gpd;tUk; tplaq;fis khztu;fsplk; Nfl;fTk;.

 Fb A  apypUe;J ,uz;L gUkd;fSld; $bajhf kPsitg;gpd;wp vLf;ff;

$ba rfy khjpupfspdJk; vz;zpf;if vj;jid?

 Fb B  apypUe;J ,uz;L gUkd;fSld; $bajhf kPs;itg;Gld; vLf;ff;

$ba rfy khjpupfspdJk; vz;zpf;if vj;jid?
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nraw;ghL - 1

 gpd;tUk; g+uzg;gLj;jg;glhj ml;ltiziar; rfy khztu;fSk; gpujp nra;j

gpd;du; toq;fg;gLfpd;w MNyhridfSf;Nfw;gg; gbg;gbahf ml;ltiziag;

g+uzg;gLj;JkhW MNyhrid toq;fTk;.

khjpupapd;  khjpup A X  A khjpup B  X  B

,yf;fk;

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

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

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

 ml;ltiziag; g+uzg;gLj;Jtjw;Fg; gpd;tUk; MNyhridfis toq;fTk;.

 Fb A apd; ,U gUkd;fisf; nfhz;l KjyhtJ khjpupapid vLj;J

mjd; ,ilapidf; fzpg;gpl;L ml;ltizapy; cl;gLj;jTk;.

 Fb B apd; ,U gUkd;fisf; nfhz;l KjyhtJ khjpupapid vLj;J

mjd; ,ilapidf; fzpg;gpl;L ml;ltizapy; cl;gLj;jTk;.

 ,NjNghd;W ,uz;lhtJ> %d;whtJ khjpupfspd; ,ilapidf; fzpg;gpl;L

ml;ltizapy; cl;gLj;jTk;.

nraw;ghL - 1 (tpilfs;)

khjpupr;  khjpup A X  A khjpup B  X  B

re;ju;g;gk;

1 (4, 8) 6  (2, 4) 3

2 (4, 12) 8  (2, 6) 4

3 (8, 12) 10  (4, 6) 5

nraw;ghL - 2

 nraw;ghL - 1 ,d; juTfis mbg;gilahff; nfhz;L gpd;tUk; ml;ltiz

iag; g+uzg;gLj;JkhW khztu;fSf;F MNyhrid toq;fTk;.

,yf;fk; A B(x -x )

1

2

3

.

.

.

9



32

 ml;ltiziag; g+uzg;gLj;Jtjw;Fg; gpd;tUk; MNyhridfis toq;fTk;.

 Fb A  apypUe;J vLj;j KjyhtJ khjpupapd; ,ilapypUe;J Fb B
apypUe;J vLj;j KjyhtJ khjpupapd; ,ilapidf; fopj;J ,yf;fk; 1

,w;Fupa ( )A Bx x  epuypy; Fwpf;fTk;.

 Fb A  apypUe;J vLj;j KjyhtJ khjpupapd; ,ilapypUe;J Fb B
apypUe;J vLj;j ,uz;lhtJ khjpupapd; ,ilapidf; fopj;J ,yf;fk;

2w;Fupa ( )A Bx x  epuypy; Fwpf;fTk;.

 Fb A  apypUe;J vLj;j KjyhtJ khjpupapd; ,ilapypUe;J Fb B
apypUe;J vLj;j %d;whtJ khjpupapd; ,ilapidf; fopj;J ,yf;fk;

3w;Fupa ( )A Bx x  epuypy; Fwpf;fTk;.

 Nkw;Fwpg;gpl;l Kiwapy; Fb A  apypUe;J vLj;j ,uz;lhtJ khjpupapd;

,ilapypUe;J Fb B apypUe;J vLj;j khjpup %d;wpd; ,ilapidf; fopj;J

,yf;fk; 4> 5> 6w;Fupa ( )A Bx x  epuypy; Fwpf;fTk;.

 gpd;du; Fb A  apypUe;J vLj;j %d;whtJ epajpapd; ,ilapypUe;J Fb B
apypUe;J vLj;j  khjpup  %d;wpd;  ,ilapidf;  fopj;J ,yf;fk; 7> 8>

9 w;Fupa ( )A Bx x  epuypy; Fwpf;fTk;.

jPu;T: (nraw;ghL - 2)

,yf;fk; A B(x -x )

1 3

2 2

3 1

4 5

5 4

6 3

7 7

8 6

9 5

nraw;ghL - 3

 NkNy nraw;ghL 2 ,d; jfty;fis mbg;gilahff; nfhz;L ,ilapd;

NtWghl;bw;Ff; fpilf;fg; ngw;Ws;s gy;NtW ngWkjpfisAk;> mg;ngWkjpfSf;

Fupa epfo;jfTfisAk; gl;bay;gLj;JkhW khztu;fSf;F MNyhrid

toq;fTk;.
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jPu;T: (nraw;ghL - 3)

A Bx x 1 2 3 4 5 6 7

( )A Bp x x
1

9

1

9

2

9

1

9

2

9

1

9

1

9

 ,t;thW khjpup ,ilfs; ,uz;bd; NtWghl;bd; ngWkjpfisAk; mtw;wpw;Fupa

epfo;jfTfisAk; Fwpf;Fk;NghJ khjpup ,ilfs; ,uz;bd; NtWghl;bw;fhd

khjpupnaLg;Gg; guk;gy; fpilf;fg; ngWk; vd;gij khztu;fSf;Fj; njspT

gLj;jTk;.

nraw;ghL - 4

 khztu;fspdhy; fl;bnaOg;gg;gl;l guk;gyhdJ khjpup ,ilfs; ,uz;bdJ

NtWghl;bw;fhd khjpupnaLg;Gg; guk;gy; vd;gij cWjpg;gLj;jpa gpd;du;

khztu;fSf;Fg; gpd;tUk; MNyhridfisg; gbg;gbahf toq;fpr; nraw;ghl;by;

<LgLj;jTk;.

 Fb A   apd; ,il A If; fzpf;f.

 Fb B  apd; ,il B If; fzpf;f.

 ,U Fbfspd; ,ilfspd; NtWghL A B   If; fzpf;f.

 epfo;jfTg; guk;gnyhd;wpd; cj;Njr ngWkjpapidf; fzpj;j KiwapNyNa

mjhtJ  ( ) ( )E x x p x   vDk; #j;jpuj;ijg; gad;gLj;jp cq;fshy; fl;b

naOg;gg;gl;l khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gypd;

cj;Njrg; ngWkjp vdg;gLfpd;w ,ilapid ( )A Bx x   If; fzpf;f.

 khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gypd; ,ilf;Fk;

( )A Bx x  > Fb ,ilfs; ,uz;bd; NtWghLfSf;F A( )B   ,ilapyhd

njhlu;gpidAk; $wTk;.

 Fb A  apd; khww;wpwd; 2
A  apidf; fzpf;f.

 Fb B  apd; khww;wpwd; 2
B  apidf; fzpf;f.

 epfo;jfTg; guk;gypd; khwy; jpwidf; fzpg;gpl;l Kiwapy; cq;fshy;

fl;bnaOg;gg;gl;l khjpup ,ilfs; ,uz;bd; NtWghl;bw;fhd khjpupnaLg;Gg;

guk;gypd; khww;wpwd; 2 ( )A Bx x   If; fzpf;f.

 khjpup ,ilfs; ,uz;bw;fhd NtWghl;bd; guk;gypd; khjpupnaLg;Gg; guk;gypd;

khww;wpwdhd 2 ( )A Bx x  >  Fbfs; ,uz;bd; khww;wpwd;fisAk; xg;gpl;L>

cq;fsJ fUj;ij Kd;itf;fTk;.

jPu;T (nraw;ghL - 4)


4 8 12

3
A

 
  8 4A B    

2 4 6

3
B

 


 8     4    4
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 A B  1 2 3 4 5 6 7

P  A B 
9

1

9

1 2

9 9

1 2

9 9

1

9

1

 A B  . P  A B 
9

1 2

9

6

9

4

9

10

9

6

9

7

9

  A B   
36

9
  A B     A B 

 4

8 4A B   

 4


     

2 2 2

2 4 8 8 8 12 8

3
A

    
 

     
2 2 2

2 2 4 4 4 6 4

3
B

    


32

3

10.67





8

3

2.67





  
2

A B   1 4  9 16 25 36 49

P  A B 
9

1

9

1 2

9 9

1 2

9 9

1

9

1

     BABA xxpxx  .
2        

9

1 4

9

18

9

16

9

50

9

36

9
   

44

9

 

        

 

33.3

4
9

174

.

2

22







BA

BABABABA

Var

EPVar
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Fbfs; ,uz;bd; khww;wpwD}lhf  BA xx   apd; khwypfs; gpd;tUkhW:

   


























11

22

N

nN

nN

nN

n
Var

B

B

A

A

BA



 

2 2

1 1
A B

B A A B

N n N n
Var

x x n N n N

     
         


32 1 1 8 1 1

3 2 2 3 2 2

   
       

   


8 2 10

3 3 3
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 khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupg; guk;gypd; ,ilapidAk;>

khww;wpwidAk khztu;fSf;Fj; njspTgLj;jpa gpd;du; gpd;tUk; xt;nthU

re;ju;g;gj;jpYk; khjpup ,ilfs; ,uz;bdJ NtWghl;bd; khjpupg;guk;gypd;

jd;ikapid tpsq;fg;gLj;jTk;.

 Fb nrt;tdhFk; NghJk; Fbkhww;wpwd; njupe;Js;sNghJk; tprhykhd

khjpupf;fhd khjpup ,ilfs; ,uz;bd; NtWghl;bd; khjpupg; guk;gyhdJ

gpd;tUk; Kiwapid vLf;Fk; vd;gijr; Rl;bf; fhl;lTk;.

BA      
2 2
1 2,A B

A B

N
n n

 
 

 
  

 

 Fb nrt;tdhFk; NghJk;> Fb khww;wpwd; njupe;jpUf;Fk; epiyapy; rpwpa

khjpupf;fhd khjpup ,ilfs; ,uz;bd; NtWghl;bw;fhd khjpupnaLg;Gg;

guk;gyhdJ NkNy fhl;ba Kiwapid vLf;Fk; vd;gijj; njspTgLj;jTk;.

 FbahdJ nrt;tdhFk; NghJk; Fbkhwy; jpwd; njupahjNghJk; tprhykhd

gUkd; nfhz;l khjpupfSf;fhd khjpup ,ilfs; ,uz;bd; NtWghLfspd;

khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gk; NghJ Fb nrt;tdhf ,Ug;gjdhy;

khjpupg; guk;gyhdJ nrt;tdhtJld;> Fbkhww;wpwd; njupahikapdhy;

mjw;fhd khjpup khww;wpwd; rpwe;j mDkhdnkhd;whFk;. mjdhy; khjpup

,ilfs; ,uz;bd; NtWghLfspd; khjpupg; guk;gyhdJ gpd;tUk; Kiwapidg;

ngWk; vd;gijj; njspTgLj;jTk;.

 A B      
1 2

, A B
A B

A B

S S
N

n n
  

 ,q;F 2
A  f;Fg; gjpyhf 2

AS  IAk; 2
B  ,w;Fg; gjpyhf 2

BS  IAk; gad;gLj;j

KbAk;.
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 Fb nrt;tdhFk;NghJ Fb khwy; jpwd; njupahjNghJ rpwpa gUkd; nfhz;l

khjpupf;fhd khjpup ,ilfs; ,uz;bd; NtWghLfspd; khjpupg; guk;giyf;

fl;bnaOg;Gk;NghJ mwpe;jpuhj Fbkhww;wpwDf;Fupa rpwe;j mDkhdnkhd;whf

khjpup khww;wpwd; gad;gLj;jg;gLtJld;> khjpupapd; gUkd; rpwpaJ vd;gjdhy;

khjpupnaLg;Gg; guk;gy; t   guk;gypy; mikf;fg;gLtjdhy; mJ gpd;tUk;

Kiwapidg; ngWk; vd;gijj; njspTgLj;jpf; nfhLf;fTk;.

BA      N  
2 2

,B
A B

A

A B

S S

n n
  

 ,q;F t g; guk;gypd; ,yf;fk;  2-nn 21   mbg;gilapy; jq;fpAs;sJ vd;gijr;

Rl;bf; fhl;lTk;.

 Fb nrt;tdhf ,y;yhjNghJk;> Fbapd; khww;wpwd; mwpe;Js;s NghJk;

tprhykhd gUkDila khjpupf;fhd khjpup ,ilfs; ,uz;bd; NtWghLfspd;

khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gk;NghJ ika vy;iyj; Njw;wj;ijg;

gad;gLj;jp khjpupnaLg;Gg; guk;gYf;Ff; fpl;bajhf nrt;td; guk;gyhdJ

mikAk; vdTk; tpsf;fTk;.

BA     N  2

2 2
1 2

1

1 2

,
n n

 
 

 
  

 

 Fb nrt;tdhf ,y;yhjNghJk; Fbapd; khww;wpwd; njupahjNghJk;> tprhykhd

gUkDila khjpupf;fhd khjpup ,ilfs; ,uz;bd; NtWghLfspd; khjpup

naLg;Gg; guk;giyf; fl;bnaOg;Gk;NghJ Fbkhww;wpwDf;Fg; gjpyhfr; rpwe;j

mDkhd nkhd;whf khjpup khww;wpwd; gad;gLj;jg;gLtJld; khjpupapd; gUkd;

tprhykhdjhf ,Ue;Jk;> Fb nrt;tdhf ,y;yhjpUe;jhYk; khjpupnaLg;Gg;

guk;gyhdJ ika vy;iyj; Njw;wj;jpw;fika fpl;bajhf nrt;tdhfg; guk;gpr;

nry;fpd;wJ vd;gij khztu;fSf;F njspTgLj;jpf; nfhLf;fTk;.

21 XX      N  
2

2
2

1

2
1

1 ,2

n

S

n

S
 

 ,q;F 2
1  ,w;Fg; gjpyhf 2

1S  Ak; 2
2  ,w;Fg; gjpyhf 2

2S  Ak; gad;gLj;j

KbAk;.

 nrt;td; Fbnahd;wpd; cjtpAld; khjpup ,ilfs; ,uz;bd; NtWghLfspd;

khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gtjw;F khztu;fSf;Fg; gpd;tUk;

nraw;ghLfis toq;fTk;.

nraw;ghL - 5

gpd;tUk; xt;nthU re;ju;g;gq;fSf;FKupa khjpup ,ilfs; ,uz;bd; NtWghLfSf;

fhd khjpupg; guk;giyf; fl;bnaOg;gTk;.

(1) A   tifahd cyu; kpd;fyj;jpd; (Battery) MAl;fhyKk; B  tifahd

cyu; kpd;fyj;jpd; MAl;fhyKk; KiwNa 1000 kzpj;jpahyKk; 800

kzpj;jpahyKk; nrt;tdhfg; guk;gpAs;sJld; epaktpyfy; KiwNa 125

.

.

.

.
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kzpj;jpahyKk; 100 kzpj;jpahyKk; MFk;. cyu; kpd;fyj;jpYk; 13

cyu; A  kpd;fy tifapy; 25 ck;> B  kpd;fy tifapy; 16 ck; khjpupfshf

vLf;fg;gl;ld.

(2) ghlrhiynahd;wpd; khztu;fspdJk; khztpfspdJk; epiwahdJ KiwNa

48 kg, 45 kg vd;w ,ilfshf nrt;tdhfg; guk;gpAs;sJ. vdpDk; epak

tpyfy; njupahJ. 50 khztu;fspdJk; 75 khztu;fspdJk; khjpupapidf;

ftdj;jpy; vLj;Jg; ghu;j;jNghJ mtw;wpd; epak tpyfy; KiwNa 5kg>
4kg vd;w tifapy; fpilf;fg; ngw;wJ.

(3) ,uz;L ,ae;jpuq;fspd; %yk; nghjp nra;ag;gLfpd;w rPdpg; nghjpfspd;

epiw ,il KiwNa  500 g, 495 g MfTk;> epak tpyfy; KiwNa 0.8 g,
0.5 g vdr; nrt;tdhfg; guk;gpf; fhzg;gLfpd;wJ. ,t;tpae;jpuq;fspypUe;J

cw;gj;jp nra;ag;gLfpd;w rPdpg;nghjpfspypUe;J KiwNa 12 nghjpfs;> 15

nghjpfs; khjpupahf vLf;fg;gl;ld.

nraw;ghL - 5 ,w;fhd tpilfs; gpd;tUkhW:

(1) cyu; kpd;fyj;jpd; MAw;fhyj;ij X
A
, X

B 
  vd vLj;jhy;>

 BA       

















B

B

A

A
BA

nn
N

22

,




  BA        

















16

100

25

125
,8001000

22

N

(2) khzt khztpaupd; epiwapid X  vdTk;> khztndhUtid B  vdTk;>
khztpia G  vdTk; ftdj;jpy; nfhz;L khjpup ,ilfs; ,uz;bd;

NtWghLfs;

 GB       

















2

2
2

1

2
1,

n

S

n

S
N BA 

  GB       

















75

4

50

5
,4548

22

N

(3) ,ae;jpuq;fspdhy; nghjp nra;ag;gLk; rPdpg;nghjpfspd; epiwapid X  vdTk;>
,ae;jpuq;fis ,ae;jpuk; 1> ,ae;jpuk; 2 vdTk; ftdj;jpy; nfhz;L

khjpup ,ilfs; ,uz;bd; NtWghLfs;

 21      

















2

2
2

1

2
1

21 ,
nn

N




  21      

















15

5.0

12

8.0
,495500

22

N
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 nrt;tdy;yhj Fbapd; cjtpAld; khjpup ,ilfs; ,uz;bd; NtWghLfspd;

khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gtjw;Fg; gpd;tUk; nraw;ghLfis

khztu;fsf;F toq;fTk;.

nraw;ghL - 6

gpd;tUk; xt;nthU re;ju;g;gj;jpw;Fk; nghUj;jkhd ,ilfs; ,uz;bw;fhd Mapil

fspd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gf.

(1) A   vDk; epug;G epiyaj;jpw;F kzpj;jpahyj;jpw;F tUfpd;w nyhwpfspd;

vz;zpf;if ,il 2   vDk; ngha;Nrhd; guk;gypYk; B  vDk; epug;G

epiyaj; jpw;F kzpj;jpahyj;jpw;F tUfpd;w nyhwpfspd; vz;zpf;if

,il 1.5   vDk; ngha;Nrhd; guk;gypYk; mike;Js;sJ. kzpj;jpahy

fhy ,ilntsp 100 vdf; ftdj;jpy; vLj;Jg; ghu;f;Fk;NghJ khjpup

,ilfs; ,uz;bd; NtWghLfspd; khjpupg;naLg;Gg; guk;gy;.

(2) A ,ae;jpuj;jpdhy; cw;gj;jp nra;ag;gLfpd;w cUg;gbfspy; 2% Kk;> B
,ae;jpuj;jpdhy; cw;gj;jp nra;ag;gLfpd;w cw;gj;jpfspy; 1.0% Kk; tOTld;

$bajhFk;. ,t;tpae;jpuq;fspypUe;J cw;gj;jp nra;ag;gLfpd;w cUg;gbfspy;

jyh 20 gb ngl;bfspy; nghjp nra;ag;gLfpd;wJ. xt;nthU tifapypUe;Jk;

10 ngl;bfs; tPjk; khjpupfs; ,uz;L vLf;fg;gl;lhy;> mk;khjpupfs; ,uz;bd;

tOTldhd cUg;gbfspd; vz;zpf;ifapd; ,ilfSf;fpilapyhd NtWghl;

bw;fhd khjpupg;guk;gy;.

nraw;ghL - 6 ,w;Fupa tpilfs; gpd;tUkhW:

(1) epug;G epiyaj;jpw;F tUk; nyhwpfspd; vz;zpf;if X  vdpd;>

AX   2Po

 
BX   5.1Po

 

100

5.1

100

2

5.1

2

2

2

















B

A

B

A









  BA       N   

















100

5.1

100

2
,5.12

(2) ngl;bnahd;wpd; tOTldhd cUg;gbfspd; vz;zpf;if X Mapd;>

AX  B (20, 0.02) n = 200

 
BX  B (20, 0.01) p = 0.02

np = 4.00

.

.
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10 ngl;bfspd; khjpup cUg;gbfs; = (10    20) = 200 vd;gjdhy;>

AX    








200

92.3
,4N

   
BX    









200

98.1
,2N

  BA       

















200

98.1

200

92.3
,24N

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbfs; ,uz;by; vOkhw;whf vLf;ff;$ba rfy rhuhj khjpupfspd; ,ilfspd;

Mapilf;fhf vLf;ff;$ba ngWkjpfspd; khjpupnaLg;Gg; guk;gyhdJ khjpup

,ilfs; ,uz;bd; NtWghLfspd; khjpupnaLg;Gg; guk;gy; vdg;gLk;.

 Fbfs; ,uz;by; KiwNa gUkd; n
1
, n

2
 vDk; tifapy; vLf;fg;gLfpd;w

rhuhj vOkhw;W khjpupfs; ,uz;bd; ,ilfs; KiwNa 1 2,  x x  Mapd; 1 2( )x x

vLf;ff;$ba ngWkjpfspd; epfo;jfTg; guk;gyhdJ khjpupg; guk;gypd; ,ilfs;

,uz;bd; NtWghLfspd; khjpupnaLg;Gg; guk;gy; MFk;.


1 2X X


  Mapd; khjpup ,ilfs; ,uz;bd; NtWghLfspd; khjpupnaLg;Gg; guk;gypd;

,ilahdJ Fb ,ilfs; ,uz;bd; NtWghL 1 2   f;F rkkhFk;.

1 2 1 2X X
  


 

 khjpup ,ilfs; ,uz;bd; NtWghLfspd; khjpupnaLg;Gg; guk;gypd; khww;wpwd;

 1 2

2

x x




 FbahdJ vy;iyf;Fl;gl;ljhf ,Uf;Fk;NghJ (KbthdJ)

 1 2

2

x x



  

2 2
1 1 1 2 2 2

1 1 2 21 1

N n N n

n N n N

      
    

     
 Mf ,Ug;gJld;

 FbahdJ vy;iyaw;wjhf ,Uf;Fk;NghJ  1 2

2

x x



  

2 2
1 2

1 2n n

  
 

 
 MFk;.

 X   2
1 1,N   >  2X      2

2 2,N   MFkhW X, Y vDk; ,U Fbfs; cs;s

n
1
, n

2  
vd;w gUkDila ,U khjpupfspd; ,ilfspd; NtWghl;bd; khjpupnaLg;Gg;

guk;gypd; khjpupahdJ  rpwpJ my;yJ ngupJ vd;wpy;yhJ nrt;tdhfg;

guk;gpapUf;Fk;.

 y   
2 2
1 2,1 2
1 2

N
n n
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 Fbapd; guk;gy; nrt;tdw;wjhfTk; tprhykhd gUkDldhd khjpupfspD}lhf

ngw;Wf; nfhs;fpd;w khjpup ,ilfs; ,uz;bd; NtWghLfspd; guk;gy; ,il

1 2( )   khww;wpwd; 
2

2
2

1

2
1

nn


  cld; mz;kpj;jjhf nrt;tdhfg; guk;gyilAk;.

 y   
2 2
1 2,1 2
1 2

N
n n

 
  

  
  

  
  

 Fbg;guk;gyhdJ nrt;tdhfTk;> Fbapd; khww;wpwd; njupahtpbd; mf;Fbfsp

ypUe;J vLf;fg;gLfpd;w rpwpa khjpupfs; ,uz;bd; 1 30n  ,  2 30n   ,ilfspd;

NtWghL t Ig; guk;gypy; fhzg;gLk;. ,q;F Fb khww;wpwdhfpa 2
1  > 2

2

vd;git rkdhdJ 2 2
1 2   nghJ khww;wpwd; vdf; fUjg;gLk;.

khjpup ,ilfs; ,uz;bd; NtWghLfspd; khjpupnaLg;Gg; guk;giyf; fl;b

naOg;Gjy;.

2  njupe;j

nrt;tdhf

,Uf;Fk;

NghJ

 2  njupahj

 2  njupe;j

nrt;tdhf

,y;yhj

NghJ

(ika vy;iyj;

Njw;wj;jpw;Nfw;g)

n < 30

 y    

















2

2
2

1

2
1

21 ,
nn

N




n > 30

n < 30

n > 30

 

 

n > 30

n < 30

n > 30

n < 30

  21        
2 2
1 2

1 2

1 2

,N
n n

 
 

  
   

  

fl;bnaOg;g KbahJ.

 X Y      
2 2

1 2
1 2

1 2

,
S S

N
n n

 
  

   
  

fl;bnaOg;g KbahJ.

.

.

.

.

  

















2

2
2

1

2
1

21 ,
n

S

n

S
N  YX 

 YX   
2 2

1 2
1 2

1 2

,
S S

t
n n

 
  

   
  

2  njupahj
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fzpg;gPLk; kjpg;gPLk;

gpd;tUk; gpur;rpidfisj; jPu;f;f.

(1) ghl r hi y n a hd ;wpd ; k hz t u;f s pd ; epi wa pd ; , i l  48 kg Kk;> epak tpyfy;

5 kg  Kk; MFk;. ,g;ghlrhiyapy; khztpfspd; epiwapd; ,il 45 kg Kk;

epak tpyfy; 8 kg Kk; MFk;.

(m) khzt khztpfspd; epiwahdJ nrt;tdhfg;  guk;gyilfpd;wJ vdf;

fUjg;gLkhapd;>

(i) 25 khztu;fspd;  ruhrup  epiwf;Fk; 16  khztpfspd;  ruhrup

epiwf;Fk; ,ilapyhd NtWghL  4.5 kgI tpl mjpfkhf ,Ug;g

jw;fhd epfo;jftpidf; fhz;f.

(ii) vOkhw;whfj; njupT nra;ag;gl;l 49 khztu;fspd; ,il epiwahdJ

vOkhw;whfj;  njupT  nra;ag;gl;l khztpfs; 64 Ngupd; khjpup

,ilapd; epiwia tpl 4.5 kg mjpfkhf ,Ug;gjw;fhd  epfo;jfT

vt;tsT?

(M) khzt khztpfspd; epiwahdJ nrt;tdhfg; guk;gpr; nry;ytpy;iy

vdf;  fUJNthkhapd;  NkNy  (m)g;gFjp tpilapd; rupahd jd;ik

njhlu;gpy; cq;fsJ fUj;jpid Kd;itf;f.

(2) rpwpa uf thndhyp cw;gj;jpahsnuhUtu; mjw;fhfg; gad;gLj;Jfpd;w cyu;

kpd;fyq;fis A, B  vDk; ,U cw;gj;jpahsu;fsplkpUe;J nfhs;tdT

nra;fpd;whu;. A    cw;gj;jpahsupd; cyu; kpd;fyj;jpd; MAl;fhyj;jpd; ,il

820 kzpj;jpahyq;fSk;> B  cw;gj;jpahsupd; cyu; kpd;fyj;jpd; MAl;fhyj;jpd;

,il 790 kzpj;jpahyq;fSk; MFk;. A  cw;gj;jpahsuplkpUe;J nfhs;tdT

nra;ag;gLfpd;w 80 cyu; kpd;fyq;fspdJk;> B cw;gj;jpahsuplkpUe;J

nfhs;tdT nra;ag;gLfpd;w 90 cyu; kpd;fyq;fspdJk; epak tpyfy; KiwNa

25> 36 kzpj;jpahyq;fshapd.

(i) A   cyu; kpd;fyj;jpd; khjpup ,ilapd; MAl;fhyk;> B  cyu; kpd;fyj;jpd;

khjpup ,ilapd; MAw;fhyj;ij tpl  35 kzpj;jahyq;fs;  Fiwthf

,Ug;gjw;fhd epfo;jfT vt;tsT?

(ii) A   cyu; kpd;fyj;jpd;  khjpup  ,ilapd;  MAl;fhyj;jpw;Fk; B   cyu;

kpd;fyj;jpd; khjpup  ,ilapd;  MAl;fhyj;jpw;Fkpilapyhd  NtWghL

Fb ,ilfs; ,uz;bdJ NtWghl;bypUe;J 10 kzpj;jpahyq;fs; tPr;rpy;

,Ug;gjw;fhd epfo;jfT vt;tsT?

(1) khztu;fs; A  vdTk; khztpfs; B  vdTk; epiwapid X  vdTk; vLf;f.

(m) (i)
A   









25

5
,48

2

N

    
B  









16

8
,45

2

N
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 A BX X
3                4.5

 21 XX 
3                4.5

 BA      

















16

8

25

5
,4548

22

N

2 2

4.5 3.0
Pr( 4.5) Pr

5 8

25 16

A B Z

 
 

      
 

 
 

 Pr 0.67

0.5 0.2468

0.2514

Z 

 



(ii)  21 XX       

















64

8

49

5
4548

22

N

 1 2Pr 4.5o X X   

   1 2 1 2

2 2
1 2

1 2

Pr
X X

o Z

n n

 

 

 
 

   
 
 
  

2 2

4.5 3.0
Pr

5 8

49 64

Z

 
 

  
 

 
 

  3888.05000.022.1Pr Zo

               1112.0

(M) Fbapd; guk;gy; nrt;tdhf ,y;yhtpbd;  NkNy  (m) (i)  ,d;  tpil

fUj;Jilajy;y. khjpup rpwpajhifahy; khjpup ,ilapd; NtWghl;bd;

guk;gy; nrt;tdhfg; guk;ghikapdhyhFk;.

NkNy (m) (ii) ,d; tpil fUj;Js;sjhFk;.

ikaehl;l mstPl;Lf;Nfw;g Fbg;guk;gy; vt;thwhapDk; khjpupapd; gUkd;

tprhykhapd;  khjpup ,ilapd; guk;gy; nrt;tdhfg; guk;gYf;F mz;kpj;j

jhf ,Ug;gjdhy; MFk;.
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(2) (i) cyu; kpd;fyj;jpd; MAl;fhyj;ij X   vdf; fUjp>

A  








80

25
,820

2

N

B   








90

36
,790

2

N

 BA      









90

36

80

25
,790820

22

N

  35Pr  BAo

   
2 2
1 2

1 2

Pr A B A Bo Z
S S

n n

 

 
 

     
 
 
  

       2 2

35 30
Pr

25 36

80 90

o Z

 
 

  
 

 
 

                           
 Pr 1.061 0.5000 0.3554

0.8554

o Z   



(ii) Pr 10 10A B A B A Bo X X           



























90

36

80

25

10

90

36

80

25

10
Pr

2222
Zo













713.4

10

713.4

10
Pr Zo

 

9660.0

4830.04830.012.212.2Pr



 Zo

0.025

2                 430              35
 BA XX 

0.025

2                 420     30                40
 BA XX 



44

Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.4: Gs;sptpgu mDkhdj;jpw;fhd khjpup tpfpjj;jpd; khjpup

naLg;Gg; guk;giyf; fl;bnaOg;Gthu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 khjpup tpfpjk;> Fb tpfpjk; vd;gtw;iw tpsf;Fthu;.

 khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;giy tpgupg;ghu;.

 khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;giyf; fl;bnaOg;Gthu;.

 khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;gypd; ,ilapidiaAk; khww;wpwidAk;

ntspg;gLj;Jthu;.

 khjpupg; gUkd; mjpfupf;Fk; nghOJ khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;giy

tpsf;Fthu;.

 khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;gypD}lhfg; gpur;rpidfisj; jPu;g;ghu;.

 khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;gypD}lhfj; jPu;khdnkLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 khztu;fNshL gpd;tUk; tplaq;fs; njhlu;ghff; fye;Jiuahlypy; <LglTk;.

 F
1
, F

2
, F

3
 vd;wthW %d;W ngz;gps;isfSk; M

1
, M

2
 vd;wthW ,U Mz;

gps;isfSk; ,Uf;fpd;w Fbnahd;W fhzg;gLfpd;wJ vd;W fUjTk;.

 ,q;F ngz;fs; vd;gJ Jizg; gz;GfshFk; vdTk; mj;Jizg; gz;G

fSf;Fupa cUg;gbfspd; vz;zpf;ifia (A)  vdTk; nkhj;j Fbj;njhif

myFfspd; vz;zpf;if (N)  apid tpfpjnkhd;whff; fhl;Lk; nghOJ

mJ Fbtpfpjnkhd;whFk; vdTk; Rl;bf; fhl;lTk;. Fb tpfpjj;ij 
vDk; milahsj;jpd; %yk; Fwpj;Jf; fhl;lg;gLk; vd ntspg;gLj;Jq;fs;.

6.0

5

3






N

A


 khjpupnahd;iw vLj;J Nehf;Fk; nghOJ mk;khjpupapy; ahNjDk; Jizg;

gz;nghd;W cupj;Jila cUg;gbfspd; vz;zpf;if (a) nkhj;j khjpup
cUg;gbfspd; vz;zpf;ifapid (n) tpfpjnkhd;whff; fhl;lg;gLk; nghOJ

mJ khjpup  tpfpjkhFk; vdTk; mJ P   vDk; FwpaPl;bd; %yk; milahsg;

gLj;jg;gLk; vdTk; mjd; ngWkhdq;fs; P  vd milahsg;gLj;jg;gLk;

vdTk; Fwpg;gpl;Lf; fhl;lTk;.

a
P

n
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nraw;ghL - 1

 Nkw;fhl;ba cjhuzq;fSf;fikag; gpd;tUk; gpur;rpidfis khztu;fSf;F

Kd;itf;fTk;.

 ,U khztu;fs; tPjk; vLj;J cUthf;ff;$ba vy;yh rhj;jpakhd khjpup

fis vOjpf; fhl;lTk;.

 xt;nthU khjpupapYKs;s ngz;gps;isfspd; tpfpjj;ijf; fzpg;gplTk;.

 xt;nthU khjpupapYKs;s ngz;gps;isfsJ tPjq;fisAk; mtw;wpd;

epfo;jfTfSld; ml;ltiznahd;iwf; fl;bnaOg;gTk;.

jPu;T (nraw;ghL - 1)

 vLf;ff;$ba rfy khjpupfSk;

 (F
1
, F

2
)  (F

1
, F

3
)   (F

1
, M

1
) (F

1
, M

2
)  (F

2
, F

3
)

(F
2
, M

1
)  (F

2
, M

2
) (F

2
, M

1
)  (F

3
, M

2
)  (M

1
, M

2
)

 xt;nthU khjpupapYKs;s ngz;gps;isfspd; tpfpjk;

 1, 1, 0.5, 0.5, 1, 0.5, 0.5, 0.5, 0.5, 0

 P apd; epfo;jfTg; guk;gy;

P ( )pP  ( )pP P

0
10

1
     0

0.5
10

6
         

10

3

1
10

3
         

10

3

 Nkw;Fwpg;gplg;gl;l guk;gyhdJ khjpup tpfpjq;fspd; khjpupnaLg;Gg; guk;gyhFk;

vd khztu;fSf;F njspTgLj;jpf; nfhLf;fTk;.

nraw;ghL - 2

 nraw;ghL 1I mbg;gilahff; nfhz;L khjpup tpfpjj;jpd; khjpupg; guk;gypd;

,iliaf; ( )P  fzpg;gplTk;.

 mg;ngWkhdj;jpw;Fk; Fbtpfpjj;jpw;Fkpilapyhd njhlu;gpid ,dq;fhzTk;.

 khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;gypd; khww;wpwid 2
P  gpd;tUk;

#j;jpuj;ijg; gad;gLj;jpf; fzpg;gplTk;.

 2 1

1
P

N n

n N
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 khjpup tpfpjj;jpd; khjpupg; guk;gypd; epak tpyfiy P  gpd;tUk; #j;jpuj;ij

mbg;gilahff; nfhz;L fzpg;gplTk;.

 1

1P

N n

n N

 


 




 
 
 

jPu;T (nraw;ghL - 2)


1 1 0.5 0.5 1 0.5 0.5 0.5 0.5 0

10


        


 0.6

 p 


 2 1

1
p

N n

n N

 


  
  

 


0.6 0.4 5 2

2 5 1

  
  

 

 0.09


 1

1

N n

n N

 


 




 
 
 


0.6 0.4 5 2

2 5 1

 




 
 
 

 0.3

nraw;ghL - 3

 gpd;tUk; nraw;ghl;bid khztu;fSf;F toq;fTk;.

xU tif ,ae;jpuj;jpd; %yk; 3%  gOjile;j myFfs; cw;gj;jp nra;ag;

gLfpd;wJ vdf; fz;Lgpbf;fg;gl;Ls;sJ. 800 myFfisf; nfhz;l cw;gj;jp

nahd;wpy;>

(i) 4% my;yJ mjpYk; $ba

(ii) 2.5% my;yJ mjpYk; $ba

gOjile;jitfs; ,Ug;gjw;fhd epfo;jftpidf; fzpf;fTk;.

(iii) khjpupg; gOjile;j tpfpjk; 2.5% I tplf; Fiwthf ,Ug;gpd; Fwpj;j

njhFjp rpwg;ghd (ey;y) njhFjpahf ,Ug;gJ gw;wpa fUj;jpidf; $wTk;.

jPu;T (nraw;ghL - 3)

(i) p 
2 0.03 0.97

800
p




0.03 0.97

800p




    0.03        0.000036   0.006
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0.025

2                 4                             Z = 1.67

0.025

2                 430              35Z = -0.83

 

 

 

0.04 0.03
Pr 0.004 Pr

0.006

0.01
Pr

0.006

Pr 1.67

p Z

Z

Z

 
   

 

 
  

 

 

 
0.5 0.4525

0.0475

 



(ii)
p

p
Z








     1

p

n



 






   

 Pr Pr 0.025

0.025 0.03
Pr

0.006

0.83

Z

 

 
  

 

 

   
0.5000 0.2967

0.7967

 



(iii)  0.025P P 
0.025 0.03

0.006
P Z

 
   

 0.83P Z  

0.5000 0.2967 

 0.2033

 gUkd; 800If; nfhz;l khjpupnahd;iw vLj;J Nehf;Fk;  nghOJ rpwe;j

,Ug;nghd;iwg; ngWtjw;Fupa ,aYik 20%  MFk; vdj; jPu;khdpf;f KbAk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 VNjDk; Fbnahd;wpd; tpNrl Jizg; gz;nghd;wpw;F cupj;Jila cUg;gb

fspd; vz;zpf;ifia (A) nkhj;j Fb myFfspd; vz;zpf;ifapd; (N)
tPjnkhd;whff; fhl;Lk; nghOJ Fb tPjk; fpilf;Fk;.

N

A
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 ahNjDk; khjpupnahd;wpd; tpNrl Jizg; gz;GfSf;Fupa cUg;gbfspd;

v z ;z pf ;i f i a  (a) khjpup myFfspd; vz;zpf;ifapd; (n) tpfpjnkhd;whff;
fhl;Lk; nghOJ khjpup tpfpjk; fpilf;fg; ngWk;.

n

a
p 

 ahNjDk; Fbnahd;wpypUe;J ngw;Wf; nfhs;sf;$ba rk gUkidAila

vy;yh khjpupfsJk; khjpup tpfpjg; ngWkhdq;fspd; guk;gy; khjpup tpfpjj;jpd;

khjpupg; guk;gyhFk;.

 khjpup tpfpj khjpupnaLg;Gg; guk;gypd; ,il P  vdTk; khww;wpwd; 2
P

vdTk; epak tpyfy; P  vdTk; milahsg;gLj;jg;gLk;.

 khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;gypd; ,il Fb tpfpjj;jpw;F rkkhFk;.

 p

 FbahdJ Kbtw;wjhf ,Ug;gpd; khjpup tpfpj khjpup guk;gypd; khww;wpwd;>

 
n

p






12

 Fb KbTs;sjhf ,Ug;gpd; (khjpupnaLg;G) ,g;guk;gypd; khww;wpwd;>

 














1

12

N

nN

n
p




 Kbtpyp Fbj;njhifapd; khjpup tpfpj khjpupnaLg;Gg; guk;gypd; epaktpyfy;>

 
n

p






1

 KbTs;s Fbj;njhifapd; tpfpj khjpupnaLg;Gg; guk;gypd; epaktpyfy;>

 














1

1

N

nN

n
p




 0.05
n

N
  Mf ,Ug;gpd; Kbthd Fbj;jpUj;jf; fhuzpiag; gad;gLj;JtJ

mtrpakpy;iy.

 khjpupg; gUkd; ngupjhFk; nghOJ  30n   khjpup tpfpjj;jpd; khjpupnaLg;Gg;

guk;gyhdJ ika vy;iyj; Njw;wj;jpw;fika NkNy Fwpg;gplg;gl;l ,ilapYk;

khww;wpwdpYk; ,Uf;fpd;w nrt;td; guk;gYf;F mz;kpj;jjhf ,Uf;Fk;.

 khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;giy gpd;tUkhW milahsg;gLj;j

KbAk;.

p    N  2,p p 

p    N
 








 

n




1
,
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Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.5: Gs;sptpgu mDkhdj;jpw;fhd khjpup tPjq;fs; ,uz;bd;

Mapilapd; khjpupg; guk;giyf; fl;bnaOg;Gthu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 Fbfs; ,uz;bd; tpfpjq;fSf;fpilapyhd NtWghLfs; Njitg;gLk; re;ju;g;gq;

fSf;fhd cjhuzq;fis Kd;itg;ghu;.

 khjpup tpfpjq;fs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;giyf; fl;b

naOg;Gthu;.

 khjpup tpfpjq;fs; ,uz;bdJ NtWghl;bd; khjpupnaLg;Gg; guk;gypd; ,il>

khww;wpwd; vd;gtw;iwg; ngw;Wf; nfhs;thu;.

 khjpup tpfpjq;fs; ,uz;bdJ NtWghLfspd; khjpupnaLg;Gg; guk;giy vOjpf;

fhl;Lthu;.

 khjpup tpfpjq;fs; ,uz;bdJ NtWghl;bd; khjpupnaLg;Gg; guk;gy; njhlu;ghd

gpur;rpidfisj; jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; re;ju;g;gq;fs; njhlu;ghf khztu;fSld; fye;JiuahlTk;.

 A  epWtdk; cw;gj;jp nra;Ak; nghUl;fspy; 2%   gOjile;jitfshf

,Ug;gjhf me;epWtdk; $Wfpd;wJ.  B  epWtdk; cw;gj;jp nra;Ak;

nghUl;fspy;  3%  gOjile;jitfshFk; vd me;epWtdk; $Wfpd;wJ.

B epWtdj;jpd; myFfs; gOjiljyhdJ. A epWtdj;jpd; myFfs;

gOjiltij tplf; $Ljyhf ,Ug;gjw;fhd ,aYik njhlu;ghf

 xU tif Nehnahd;W njhlu;ghfg; gad;gLj;jg;gLk; X  vDk; xsljj;ijg;

ngw;w Nehahsu;fspy; 85% j;jpdUf;F me;NehapypUe;J kPs;tjw;F KbAkhf

,Ue;jJ vd  xslj cw;gj;jpf; fk;gdp $Wfpd;wJ.  Y vDk; xsljj;ijg;

ngw;w Nehahsu;fspy; 78% j;jpdUf;F mt; xsljj;jpd; ngWNgW fpilf;fg;

ngw;Ws;sJ vd;gJ mwpag;gl;Ls;sJ. Y  xsljj;ijg; gad;gLj;jp Nehap

ypUe;J Fzkiltjw;fhd jpwid tpl X  xsljj;ijg; gad;gLj;jp

NehapypUe;J Fzkiltjw;fhd jpwid mwpe;J nfhs;tjw;Fj; Njitg;gLk;

re;ju;g;gj;jpd; NghJ

 x vDk; czTg; nghUl;fSf;F KjpNahu;fspy; 60%j;jpdUk; rpWtu;fspy;

70% j;jpdUk; tpUg;gk; nfhz;ltu;fshf cs;sdu; vd;gJ fz;Lgpbf;fg;gl;

Ls;sJ. mt;TzTg; nghUl;fSf;F Kjpatu;fis tplr; rpWtu;fs; $Ljyhf

tpUg;Gfpd;wdu; vd mwpag;gl;lJ. rpWtu;fSf;Fk; KjpNahu;fSf;Fk; ,ilapy;

,t;TzTg; nghUs;fSf;F ,Uf;Fk; tpUg;gpd; NtWghL njhlu;ghf
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 Nkw;fhl;ba xt;nthU re;ju;g;gq;fSf;Fk; Vw;g gpd;tUk; tplaq;fs; ntspg;

gLkhW fye;Jiuahlnyhd;iwf; fl;bnaOg;gTk;.

 xt;nthU re;ju;g;gj;jpw;Fkikaf; fhzg;gLfpd;w Fbfs; ,uz;ilAk;

mwpKfg;gLj;Jjy;.

 mf;FbfSf;Fupa tpfpjg; ngWkhdq;fisr; Rl;bf; fhl;Ljy;.

 mf;Fb tpfpjj;jpw;fpilapyhd NtWghl;il mwpe;J nfhs;tjw;F mtrpakhf

cs;sJ vd;gij tpsf;Fjy;.

nraw;ghL - 1

 gpd;tUk; nraw;ghl;il khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 A  tFg;gpd; M
1 
vd Mz; gps;isnahUtUk; F

1 
, F

2 
vd ,U ngz;

gps;isfSk; ,Uf;fpd;wdu; vdTk;> B  tFg;gpy; M
1 
, M

2 
 vd  ,U Mz;

gps;isfSk; F
1 
vd ngz;gps;is xUtUk; ,Ug;gjhff; fUjpf; nfhs;Sq;fs;.

 A  tFg;gpd; nkhj;j khztu;fs; 3 Ngu;fspy; ,U khztu;fs; tPjk; vLj;J

mikf;ff;$ba midj;J khjpupfis vOjTk;.

 A  tFg;gpypUe;J vLf;fg;gl;l xt;nthU khjpupfspd; ngz; gps;isfspd;

tpfpjq;fis vOjpf; fhl;Lq;fs;.

 B  tFg;gpYs;s vy;yh 3 khztu;fspdJk; gUkd; 2 nfhz;l vy;yh

rhj;jpakhd khjpupfis vOjpf; fhl;Lq;fs;.

 B  tFg;gpypUe;J vLf;fg;gl;l xt;nthU khjpupfspy; ngz; gps;isfspd;

tpfpjq;fis vOjpf; fhl;Lq;fs;.

 A  tFg;gpd; khjpupfspypUe;J ngw;w tpfpjj;jpw;Fk; B  tFg;gpd; khjpupfspypUe;J
ngw;w tpfpjj;jpw;Fkpilapyhd NtWghLfisAk; ngw;Wf; nfhs;sf;$ba

midj;J KiwfisAk; vOjpf; fhl;b xt;nthd;wpdJk; tpfpjq;fSf;fpilap

yhd NtWghLfis vOjpf; fhl;Lq;fs;.

 tpfpjq;fSf;fpilapyhd NtWghl;bw;fhfg; ngwg;gl;l gy;NtW ngWkhdq;

fis ml;ltizg;gLj;jTk;.

 xt;nthU ngWkhdq;fSf;Fk; xj;jjhd epfo;jfTfisf; Fwpg;gpl;Lf;

fhl;lTk;.

jPu;T (nraw;ghL - 1)

A

M
1

F
1

 F
2

B

M
1

M
2

 F
1
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   A  tFg;G         B  tFg;G

 khjpup     tPjk;       khjpup       tPjk;

 11, FM      0.5  21, MM 0

 21, FM     0.5  11, FM 0.5

 21, FF 1.0  21, FM 0.5

khjpup tpfpjq;fSf;fpilapyhd khjpup tpfpjq;fSf;fpilapyhd

NtWghl;ilg; ngw;Wf; NtWghLfs;
nfhs;sf;$ba Kiw

0.5 -  0 0.5

0.5 - 0.5 0

0.5 - 0.5 0

0.5 - 0 0.5

0.5 - 0.5 0

0.5 - 0.5 0

1 - 0 1

1 - 0.5 0.5

1 - 0.5 0.5

tpfpjq;fSf;fpilapyhd epfo;jfT
NtWghLfs;

   1 2P P  1 2Pr P P

0
4

9

0.5
4

9

1
1

9

 Nkw;fhl;ba guk;gyhdJ ,U khjpup tpfpjq;fspd; NtWghl;bd; khjpupnaLg;Gg;

guk;gyhFk; vdj; njspTgLj;jTk;.
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nraw;ghL - 2

 nraw;ghL - 1I mbg;gilahff; nfhz;L gpd;tUk; gapw;rpapy; <LglTk;.

 khjpup tpfpjq;fs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gypd; ,iliaf;

 
21 pp    fzpg;gplTk;.

 khjpup tpfpjq;fspd; NtWghl;bd;  ngWkhdj;jpw;Fk; Fb tPjq;fs; ,uz;bd;

NtWghl;bw;Fkpilapyhd njhlu;gpidAk; mwpe;J nfhs;sTk;.

 khjpup tPjq;fs; ,uz;bd;  Mapilapd;  khjpupg;  guk;gyhdJ  khww;wpwid
2

1 2( )p p  itg; gpd;tUk; #j;jpuj;ijg; gad;gLj;jpf; fzpg;gplTk;.

   1 2 21 1 2 2

1 1 2 2

1 1

1 1

N n N n

n N n N

        
   

    

 khjpup tpfpjq;fs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gypd; khww;wpwid

epfo;jfTg; guk;gnyhd;wpd; khww;wpwd; fzpg;gplg;gLk; Kiwapy; fzpg;gpl;L

Nkw;Fwpg;gplg;gl;l #j;jpuj;ij mbg;gilahff; nfhz;L tpilAld; xg;gplTk;.

jPu;T (nraw;ghL - 2)

 khjpup tpfpjq;fs; ,uz;bd; khjpupnaLg;Gg; guk;gypd; ,il (vjpu;ghu;g;G)

 
4 4 1

0 0.5 1
9 9 9

E p      
     
     
     

     0.3333

 Fb tpfpjq;fs; ,uz;bd; NtWghL

 
1 2

1

2 1 2

2

3

1
( )

3
       P PE P



   



  

     0.3333

1 2( ) 1 2p p    

 khjpup tpfpjq;fs; ,uz;bd; Mapilapy; khjpupnaLg;Gg; guk;gypd; khww;wpwd;

   
1 2

21 12 1 1 2 2 2
( )

1 1 2 2

11

1 1

2 1 1 1 1 2 1 1
          

3 3 2 2 3 3 2 2

          0.0111

P P

N n N n

n N n N
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 mk;khww;wpwid epfo;jfTg; guk;gypd; khwy; jpwdhf

 

1111.0

3

1

9

1
1

9

4
5.0

9

4
0

2

222
21






































 ppVar

 
   1 1 2 21 1 2 2

1 2

1 1 2 2

1 1

1 1

N n N n
Var P P

n N n N

        
     

    

 kPs;itg;Gldhd khjpup vLj;jiyg; Nghd;W Kbtw;w Fbf;F jpUj;jw;

fhuzpiag; gad;gLj;jj; Njitapy;iynad vd khztu;fSf;Fj; njspT

gLj;jTk;.

 
   1 2 2 2

1 2

1 2

1 1
Var P P

n n

    
  

nraw;ghL - 3

 khztu;fis gpd;tUk; nraw;ghl;by; <Lglr; nra;aTk;.

 nraw;ghL - 2I mbg;gilahff; nfhz;L khjpup tpfpjq;fs; ,uz;bd;

NtWghl;bd; khjpupnaLg;Gg; guk;giy vOjpf; fhl;lTk;.

jPu;T (nraw;ghL - 3)

21 PP     
1 2 1 2

2
( ) ( ),P P P PN   

21 PP    
   1 1 2 2

1 2

2

1 1
,N

n n

   
 

  
  

 

nraw;ghL - 4

 khztu;fisg; gpd;tUk; nraw;ghl;by; <Lglr; nra;aTk;.

 xU  tif Nehnahd;iwr;  Fzg;gLj;Jtjw;fhfg;  gad;gLj;jg;gLfpd;w

A  vDk; xsljj;jpd; %yk; Neha; Fiwtiltjw;fhd tpfpjk; 0.85 MfTk;

B  vDk; xsljj;jpd; %yk; Neha; Fiwtiltjw;fhd tpfpjk; 0.78 MfTk;

,Uf;Fk; vdf; fz;lwpag;gl;Ls;sJ. A  xsljj;ijg; gad;gLj;Jk;

Nehahsu;fs; 100 Ngu;fSk; B  xsljj;ijg; gad;gLj;Jk; Nehahsu;fs;

200 Ngu;fSk; nfhz;l vOkhw;W khjpup ,uz;il vLj;Jg; guprPyid

nra;j NghJ  A  xsljj;jpd;  %yk;  Neha;  Fzkiltjw;fhd   tpfpjk;

B  xsljj;jpd; %yk; Neha; Fzkiltjw;fhd tpfpjj;ij tpl 0.1 ,dhy;

mjpfupg;gjw;fhd epfo;jfT vt;tsT?
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jPu;T (nraw;ghL - 4)

1 10.85 100n  

2 20.78 200n  

 
1 2

1 2

0.85 0.78 0.07

Pr 0.1

 

 

   

 

 1 2Pr 0.1

(0.1 0.07)

(0.85)(0.15) 0.18 0.22

100 200

P P

P Z

 

 
 
 

 
  

 0.65P Z 

0.5000 0.2422 

0.2578

 xsljq;fspd; Neha; Fzkiltjw;fhd tpfpjq;fsJ NtWghl;bd; 10%j;ij

tpl mjpfkhf ,Ug;gjw;fhd epfo;jfT 0.2578 MFk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbfs; ,uz;bypUe;J n
1 
, n

2 
gUkd; nfhz;l ,U  rhuhj khjpupfspd; Fwpj;j

gz;Gfs; njhlu;ghf tpfpj xOq;F Kiwahf p
1 
, p

2 
 %yk; milahsg;

gLj;jg;gl;lhy; p
1 
- p

2 
f;Fupa epfo;jfTg; guk;gyhdJ khjpup tpfpjk; ,uz;bd;

NtWghl;bd; khjpupnaLg;Gg; guk;gy; vd miof;fg;gLk;.

 khjpup tpfpjq;fs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gypd; ,il

1 2P P   MfTk; khww;wpwd; 
1 2

2
P P  vdTk; epak tpyfy;  

1 2P P   vdTk; milahsg;

gLj;jg;gLk;.

 ,il

 
1 21 2 ( ) 1 2P PE P P      

 khww;wpwd; (Kbtw;w Fbfspd;NghJ)

   
1 2

1 1 2 22
( )

1 2

1 1
P P

n n

   
 

 
 

 khww;wpwd; (Kbthd Fbnahd;wpd;NghJ)

   
1 2

1 1 2 22 1 1 2 2
( )

1 1 2 2

1 1

1 1
P P

N n N n

n N n N

   
 

     
    

    

0.025

 0                0.65
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 epak tpyfy; (Kbtw;w Fbapd; NghJ)

 
1 2

1 1 2
( ) 2

1 2

1 1
P P

n n

  
 

  
   

 

 epak tpyfy; (Kbthd Fbapd; NghJ)

   
1 2

1 1 2 21 1 2 2
( )

1 1 2 2

1 1

1 1
P P

N n N n

n n n n

   
 

     
    

    

 khjpupg; gUkd; tprhykhFk; nghOJ 1( 100n   kw;Wk; 2 100)n   khjpup

tpfpjq;fs; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;gyhdJ ika vy;iyj;

Njw;wj;jpw;fika NkNy Fwpg;gplg;gl;l ,il> khww;wpwd; vd;gd fhzg;gLfpd;w

nrt;td; guk;gnyhd;wpw;F mz;kpj;jjhff; fhzg;gLk;.

 khjpup tpfpjk; ,uz;bd; NtWghl;bd; khjpupnaLg;Gg; guk;giyg; gpd;tUk;

tifapy; Fwpj;Jf; fhl;l KbAk;.

21 PP     N  
1 2 1 2

2,P P P P  

21 PP   
   








 





2

22

1

11
21

11
,

nn
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Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.6: Fbg; gukhd kjpg;gPl;bw;fhf Gs;sptpgu mDkhdq;fisg;

gad;gLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 Gs;sp tpgu kjpg;gPl;bid tpsf;Fthu;.

 kjpg;gPnld;why; vd;d vd;gjid tpsf;Fthu;.

 rpwe;j Gs;sp kjpg;ghdpy; ,Uf;f Ntz;ba Nfhlyw;w> tpidj;jpwdhd> ,irthd

jhf> NghJkhdjhf ,Uj;jy; Nghd;w cilikfis tpsf;Fthu;.

 kjpg;gplYf;Fk; kjpg;ghDf;Fk; ,ilapYk; kjpg;gPl;bw;Fk; kjpg;ghDf;fpilapYkhd

NtWghLfisAk; njhlu;GfisAk; tpsf;Fthu;.

 Fb ,il> Fb tpfpjk;> Fb khww;wpwd; vd;gtw;wpw;Ff; Nfhlyw;w kjpg;ghd;fisr;

Rl;bf; fhl;Lthu;.

 kjpg;gPl;by; Fiwthd khww;wpwDld; $ba Nfhlyw;w kjpg;ghdpd; Njitg;

ghl;bidr; Rl;bf; fhl;Lthu;.

 kjpg;ghdpd; xg;gPl;L uPjpahd tpidj;jpwidf; fzpg;gpLthu;.

 toq;fg;gl;l rpy kjpg;ghd;fspypUe;J Nfhlyw;w kjpg;ghd;> tpidjpwd; kjpg;ghd;>

,irthd kjpg;ghd; vd;gtw;iw NtWgLj;jpf; fhl;Lthu;.

 khjpupg; gUkd; mjpfupf;Fk; nghOJ kjpg;ghdpd; khww;wpwd; g+r;rpaj;ij (0)

Nehf;fpr; nry;Yk; Njitg;ghl;bidr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

nraw;ghL - 1

 Gs;sp kjpg;gPl;Lr; nray;Kiw njhlu;ghf gpd;tUk; gha;r;ry; Nfhl;L

ml;ltiziaf; fUk;gyifapy; fhl;rpg;gLj;jTk;.

 ,g;gha;r;ry; Nfhl;L ml;ltizapd; nrt;tfq;fs; (  ) %yk; ngwg;gLk;

ngWNgWk; mk;Gf;Fwp ( ) %yk; nray;KiwfSk; fhl;lg;gl;Ls;sJ vd

khztu;fSf;F mwpar; nra;aTk;.

 Nkw;Fwpg;gplg;gl;l gha;r;ry; Nfhl;L ml;ltiz njhlu;ghff; fye;Jiuahl

nyhd;wpy; <LgLtjd; %yk; Gs;sp kjpg;gPl;bidAk; mq;F gad;gLj;jg;gLk;

gjq;fs; njhlu;ghfTk; tpsf;fTk;.

Fb

khjpup
vLj;jy;
njupT >

vOkhw;W
khwp

khjpupj;
juTg; gFg;gha;T

>
Gs;sp
tpguk;

gukhd
kjpg;gPL

> kjpg;ghd;
ngWkhdj;ij
 kjpg;gply;

kjpg;gPL>
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nraw;ghL - 2

 gzpahsu;fs; 5 Ngu;fisf; nfhz;l rpwpa tzpf epWtdnkhd;wpy; mtu;fsJ

ruhrup rk;gsk; njhlu;ghd KbTfSf;F tUtjw;fhf khjpupj; juTfs; Nrfupf;fg;

gl;Lr; ruhrupr; rk;gsj;ij kjpg;gpLtjw;F vz;zpAs;sJ.

 gpd;tUk; tpdhf;fis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

5 Copau;fspd; ngaUk; mtu;fspd; khjhe;j rk;gsKk; fPNo jug;gl;Ls;sd.

ngau; fkhy; epkhy; ep`hy; rdh rhd;

khjhe;jr; rk;gsk; 20 000 30 000 10 000 10 00   30 000

(1) jlitf;F 3 Ngu;fs; tPjkhfg; ngw;Wf; nfhs;sf;$bathW rfy kPs;itg;

gpd;wpa vy;yh rhj;jpa khjpupfisAk; vOjpf; fhl;Lf.

(2) mt; xt;nthU khjpupfSf;Fk; Vw;g mtu;fsJ  rk;gs  khjpupfisj;

juTfshf vOjpf; fhl;lTk;.

(xt;nthU khjpupfspdJk; vz;zpf;if gj;jhapuq;fspy; ntspg;gLj;jg;gL

khapd;> vQ;rpa fzpg;gPLfs; ,yFthdjhf ,Uf;Fk;.

(3) xt;nthU khjpupfspdJk; ,ilapidf; fzpg;gplTk;.

mt;tpilfspd; khjpup ,il X Gs;sptpguk; (khjpup tFg;Gf;fspd; njhopw;

ghL) vdg; ngauplTk;.

(4) ,g;gpur;rpidf;Nfw;g mwpag;glhj gukhdq;fisg; ngauplTk;.

(5) kjpg;ghidg; ngauplTk;.

(6) khjpupj; juTfis mbg;gilahff;  nfhz;L  cq;fshy; ngauplg;gl;l

kjpg;ghdpd; ngWkhdj;ijf; fzpg;gplTk;. ,jid kjpg;gPL vdg; ngauplTk;.

nraw;ghL - 2 ,w;fhd khjpup tpil

gUkd; 3 MFkhW ngw;Wf; nfhs;sf;$ba vy;yh khjpupfSk;

(1) (2) (3)

khjpup myFfs;  khjhe;jr; rk;gsk;  khjpup ,il X
 (khjpupj; juTfs;)  Gs;sptpguk;

(1) fkhy;> epkhy;> ep`hy; 2, 3, 1 2.00

(2) fkhy;> epkhy;> rdh 2, 3, 1 2.00

(3) fkhy;> epkhy;> rhd; 2, 3, 3 2.67

(4) epkhy;> ep`hy;> rdh 3, 1, 1 1.67

(5) epkhy;> ep`hy;> rhd; 3, 1, 3 2.33

(6) ep`hy;> rdh> rhd; 1, 1, 3 1.67

(7) fkhy;> ep`hy;> rdh 2, 1, 1 1.33

(8) fkhy;> ep`hy;> rhd; 2, 1, 3 2.00

(9) epkhy;> ep`hy;> rhd; 3, 1, 3 2.33

(10) fkhy;> rdh> rhd; 2, 1, 3 2.00

   20.00

(&gh)
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(4) epWtdj;jpd; Copau;fspy; 5 Ngu;fspd;  ,il  khjhe;jr; rk;gsNk ( )
mwpag;glhj gukhdkhf ,Uf;fpd;wJ.

(5) kjpg;ghdhf ,Ug;gJ khjpup ,il (X ) MFk;.

(6) kjpg;ghdhfpa X  ,d; ,il

= 2 + 2 + 2.67 + 1.67 + 2.33 + 1.67 + 1.33 + 2.00 + 2.33 + 2.00

20
( ) 2.0

10
E X    (gj;jhapuj;Js;)

epWtdj;jpd; CopanuhUtu;  ngw;Wf;  nfhs;Sk;  khjhe;jr;  rk;gsj;jpy;

Gs;sp uPjpahd kjpg;gPL &gh 20 000 MFk;.

 gpd;tUk; gpur;rpidapid khztu;fSf;F Kd;itf;fTk;.

Nkw;fhl;ba epWtdj;jpd; Nrit GupAk; Copau;fspd; 3 khjpupfisj; njupT

nra;J Nritf;F tUif jUk; nghOJ jhkjkhFk; ,ilf;fhyk; epkplq;fspy;

fzpg;gplg;gl;Ls;sJ. mitahtd:

12 epkplq;fs;> 08 epkplq;fs;> 10 epkplq;fs;

(1) Nritf;F tUif jUk;nghOJ jhkjkhd ,ilf;fhyj;jpw;fhd Gs;sp

tpgu uPjpahd kjpg;ghidf; fzpg;gplTk;.

(2) Fb njhlu;ghd KbTfSf;F tUk; nghOJ Gs;sp kjpg;gPl;bd; ntw;wp

my;yJ Njhy;tp njhlu;ghf tpsf;fTk;.

khjpup tpilfs;

(1) gzpf;F tUif jUk; nghOJ ehnshd;wpw;Fj; jhkjkhFk; ,ilf; fhyj;

jpw;fhd Gs;sp kjpg;gPL  
12 8 10

( )
3

E X
 



   =  
30

3

       = 10 epkplq;fs;

(2) Fb njhlu;ghd KbTfSf;F tUk; nghOJ tprhykhd cUg;gbfSf;fhf

jdpj;j ngWkhdnkhd;iwg; ngw;Wf; nfhLf;Fk; nghOJ jpl;lk;>  rupahd

jd;ik vd;gd njhlu;ghd gpur;rpidfs; Vw;gLk;.

 kjpg;ghdpd; khww;wpwd; njhlu;ghd ve;j tpjf; fUj;Jk; Kd;itf;fg;gl

tpy;iy.

 Fbapd; khwy; my;yJ guk;gy; njhlu;ghf VJk; $w KbahJs;sJ.
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nraw;ghL - 3

 Nkw;fhl;lg;gl;l ,uz;by; toq;fg;gl;Ls;s Fbia mbg;gilahff; nfhz;L

khztu;fisg; gpd;tUk; nraw;ghl;by; <Lglr; nra;aTk;.

(1) gUkd; 5If; nfhz;l gzpahsu; FbapypUe;J khjpupg; gUkd; 2 vDk;

tifapy; ngw;Wf; nfhs;sf;$ba vy;yh rhj;jpakhd khjpupfisAk;

njupT nra;J vOJf.

(2) mt; xt;nthU khjpup myFfSf;Fk; Vw;g khjhe;jr; rk;gsj;ij khjpupj;

juTfshf ml;ltizg;gLj;jTk;.

(3) xt;nthU khjpupfspdJk; ,il 1 2,  ,  ......x x  ,idf; fz;Lgpbf;fTk;.

(4) mk; khjpupfspd; ,ilfsJ khjpupnaLg;Gg; guk;gypd; vjpu;ghu;g;Gg; ngW

khdj;ijf;  E x  fzpg;gplTk;.

(5) gzpahsu;fs; 5 Ngu;fspd; Fbf;fhd ,il khjhe;jr; rk;gsj;ijf; ( )
fzpg;gplTk;.

(6) NkNy ngwg;gl;l ngWNgWfisg;  guprPyid  nra;J   E x    vd

cWjpg;gLj;jTk;.

 x kjpg;ghd;   ,w;F Nfhlyw;w kjpg;ghd; vd;gjid khztu;fSf;Fj;

njspTgLj;jTk;.

nraw;ghL - 3 ,w;fhd tpil

(1) (2) (3)

khjpup myFfs; khjhe;jr; rk;gsk; khjpup ,il X
khjpupj; juTfs;

(1) fkhy;> epkhy; 2, 3 2.5

(2) fkhy;> ep`hy; 2, 1 1.5

(3) fkhy;> rdh 2, 1 1.5

(4) fkhy;> rhd; 2, 3 2.5

(5) epkhy;> ep`hy; 3, 1 2.0

(6) epkhy;> rdh 3, 1 2.0

(7) epkhy;> rhd; 3, 3 3.0

(8) ep`hy;> rdh 1, 1 1.0

(9) ep`hy;> rhd; 1, 3 2.0

(10) rdh> rhd; 1, 3 2.0

   20.0

(4)
20

( ) 2.0
10

E X  
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(5)
2+3+1+1+3

 = 
5



  
10

     =  2.0
5



(6)   E x   MFk;.

/ khjpup ,il X > Fb,il   ,w;fhd Nfhlyw;w kjpg;gPnlhd;whFk;.

nraw;ghL - 4

 ,r; nraw;ghL njhlu;ghf khjpup khww;wpwd; S2 ,d; Nfhlhik vd;gJ njhlu;ghf

guprPyid nra;tjw;F khztu;fSf;Fr; re;ju;g;gk; toq;fTk;.

(1) Copau;fs; 5 Ngu;fisf;  nfhz;l  FbapypUe;J  khjhe;jr; rk;gsj;jpd;

khww;wpwd; 
2

2 ( )x

N




 
  vDk; #j;jpuj;ijg;  gad;gLj;jpf; fzpg;gpL

tjw;F khztu;fSf;Fr; re;ju;g;gkspf;fTk;.

(2) khjpupg; gUkd; 2 tPjk; ngw;Wf; nfhz;l xt;nthU khjpupfspd; khjhe;jr;

rk;gsj;jpd; khww;wpwidf; fzpf;fr; nra;aTk;. ,jw;fhf 
2

2 ( )x x
S

n

 


vDk; tha;g;ghl;ilg; gad;gLj;Jtjw;Fr; re;ju;g;gkspf;fTk;.

(3) khjpup khww;wpwd; S2 ,d;  khjpupg;  guk;gypd;  vjpu;ghu;g;Gg;  ngWkhdk;
E(S2) iaf; fzpg;gpLtjw;Fr; re;ju;g;gkspf;fTk;.

(4) ngw;Wf; nfhz;l tpilfisg; guprPyid nra;J gpd;tUk; tpdhf;fSf;F

tpilaspg;gjw;fhd re;ju;g;gk; toq;fTk;.

(i) 2 2( )E S   Mf ,Uf;Fkh?

(ii) 2 2( )E S     ,d; ngWkhdk; ahJ?  mg;ngWkhdk; njhlu;ghd

fUj;Jf;fisj; njuptpf;fTk;?

(iii) khjpup khww;wpwd; S2  ,d; Nfhlhik  njhlu;ghd  fUj;Jf;fisf;

Fwpg;gplTk;.

(5) Copau;fs; Itupd;  Fbapd;  khjhe;jr;  rk;gs  khwpapd;  khww;wpwd;

2
2 ( )x

N




 
   #j;jpuj;ijg;  gad;gLj;jpf;  fzpg;gpLtjw;Fr; re;ju;g;g

kspf;f.
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(6) khjpupg; gUkd; 2 tPjk; ngw;Wf; nfhz;l xt;nthU khjpupfspd; khjhe;jr;

rk;gsq;fspd; khww;wpwidf;  fzpg;gpLtjw;fhf 
2

2 ( )

1

x x
S

n

 



  vDk;

#j;jpuj;ijg; gad;gLj;Jtjw;fhd  re;ju;g;gj;ijg; ngw;Wf; nfhLf;fTk;.

(7) NkNy (6) ,y; fzpg;gpl;lg;gl;l khjpup  khww;wpwd;  S2   ,d;  khjpupg;

guk;gypd; vjpu;ghu;g;Gg; ngWkhdk; E(S2) iaf;  fzpg;gjw;Fr;  re;ju;g;g

kspf;fTk;.

(8) tpdh ,yf;fk; (5) ,ypUe;J (7) tiu  fpilf;fg;  ngw;w tpilfisg;

guprPyid  nra;J  khjpup  khww;wpwd; S2 > Fbkhww;wpwd; 2  ,w;fhd

Nfhlhik nfhz;l kjpg;gPnlhd;whFk;  vd;gij  cWjpg;gLj;Jtjw;Fr;

re;ju;g;gkspf;fTk;.

nraw;ghL - 4 ,w;fhd tpil

(1) Fbapd; myFfs; - 2> 3> 1> 1> 3

Fb ,il 2.0 

Fbkhww;wpwd;
2

2 ( )x

N




 


2 2 2 2 2
2 (2 2) (3 2) (1 2) (1 2) (3 2)

5


        


  
0 1 1 1 1 1

5

    
  

4

5


=  0.8
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(2) khjpup (khjpupj; juT) khjpup khjpup khww;wpwd;

njhlu; khjhe;jr; ,il X
vz; rk;gsk;

(1) 2,3 2.5
   

2 2
2 2 .5 3 2 .5

2
 

  

(2) 2, 1 1.5
   

22
2 1 .5 1 1 .5

2

  

(3) 2,1 1.5
   

22
2 1 .5 1 1 .5

2

  

(4) 2, 3 2.5
   

22
2 2 .5 3 2 .5

2

  

(5) 3, 1 2.0
   

22
3 2

2

1 2  

(6) 3, 1 2.0
   

22
3 2

2

1 2  

(7) 3, 3 3.0
   

22
3 3

2

3 3  

(8) 1, 1 1.0
   

22
1 1

2

1 1  

(9) 1, 3 2.0
   

22
1 2

2

3 2  

(10) 1, 3 2.0
   

22
1 2

2

3 2  

(3)   5.0
10

52 SE

2
2 ( )x x

S
n

 


= 0.25

=0.25

=0.25

=0.25

= 1.00

= 1.00

= 1.00

= 1.00

= 0.00

= 0.00

= 5.00
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(4) (i)      22 SE

(ii)   2 2 0.5 0.8E S   

                0.3 

khjpup khww;wpwd; S2 kjpg;ghdpd; Nfhlhik (-0.3)MFk;.

(iii) ,q;F  khjpup khww;wpwd;  S2   Fbkhww;wpwd; 2  w;fhd  Nfhlhik

kjpg;ghd; my;y.

(5) Fbapd; myFfs;  } 2" 3" 1" 1" 3

Fbapd; ,il  0.2

Fbkhww;wpwd;   
 

2

2

1N




 




   
         

2 2 2 2

2 2 2 3 2 1 2 1 2 3 2

4


        


    
1

4

11110






(6) NkNy Fwpg;gplg;gl;l FbapypUe;J ngwg;gl;bUf;Fk; gUkd; 2 tPjk; nfhz;l

khjpup 10 ,d; khjpupfspd; khww;wpwd;>

 














1

2
2

n
S  xOq;FKiwg;gb>

(1)
   

5.0
1

5.235.22
22

2 


S (6)
   

2 2
3 2

2.0
1

1 2 
 



(2)     
   

5.0
1

5.115.12
22




 (7)
   

0.0
1

33
22

33







(3)
   

5.0
1

5.115.12
22




 (8)
   

0.0
1

11
22

11







(4)
   

5.0
1

5.235.22
22




 (9)
   

0.2
1

211
22 23







(5)
   

2 2
3 2

2.0
1

1 2 
 


(10)

   
2 2

1 2
2.0

1

3 2 
 



                                         =10.0
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(7)   1
10

102 SE

(8) 12   ck;   12 SE  Mf ,Ug;gjdhy; ,r;re;ju;g;gj;jpd;NghJ khjpup khww;wpwd;

2 f;fhd Nfhlhik kjpg;gPlhFk;.

nraw;ghL - 5

 ,q;F khjpup tpfpjj;jpd; Nfhlhikapidg; guprPyid nra;tjw;F khztu;

fSf;Fr; re;ju;g;gj;ijg; ngw;Wf; nfhLf;fTk;.

(1) NkNy nraw;ghL 2 ,y; Fwpg;gplg;gl;l 5 Copau;fisf; nfhz;l Fbapy;

ngz;fspd; tpfpjj;jpidf; ^ & ,idf; fzpf;fr; nra;aTk;.

(2) mt;ite;J Ngu;fspd; gUkd; ,uz;L tPjkhFkhW ngw;Wf; nfhs;sf;

$ba rfy khjpupfisAk; vOjpf; fhl;Ltjw;Fr; re;ju;g;gj;ijg; ngw;Wf;

nfhLf;fTk;.

(3) mt;ntht;nthU khjpupapYk; ngz;fspd; tpfpjq;fspy; (P) apd; khjpup
naLg;Gg; guk;giyg; ngw;Wf; nfhs;tjpy; khztu;fis <LgLj;jTk;.

(4) mk;khjpupnaLg;Gg; guk;gypd; vjpu;ghu;g;Gg; ngWkhdk; E(P) ,idg; ngw;W

khjpup tpfpjkhdJ (P) Fbtpfpjk; ̂  & ,w;F Nfhlyhd kjpg;ghndhd;wh
vd;gjidr; Nrhjid nra;tjpy; khztu;fis <LgLj;jTk;.

nraw;ghL - 5  ,w;fhd tpil

(1) epWtdj;jpd; Copau; Fb

epkhy;> fkhy;> ep`hy;> rdh> rhd;.   ,q;F> Mz;fspd; vz;zpf;if = 3
   ngz;fspd; vz;zpf;if = 2

/ ngz;fspd; tpfpjk; 4.0
5

2


(2) (3)

khjpup    ngz;fspd; tpfpjk; (P)
(1)  fkhy;> epkhy;             0  =   0.0

(2) fkhy;> epkhy;  
1

2
 =  0.5

(3) fkhy;> rdh                
1

2
 =  0.5

(4) fkhy;> rhd;   0  =   0.0

(5) epkhy;> ep`hy;                
1

2
 =  0.5

(6) epkhy;> rdh                
1

2
 =  0.5

(7) epkhy;> rhd;                 0  =   0.0

(8) ep`hy;> rdh                 
2

2
 = 1.0

(9) ep`hy;> rhd;                
1

2
 =  0.5

(10) rdh> rhd;  
1

2
 =  0.5

 4.0
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(4)   4.0
10

4
PE  ck; 4.0

   PE

 khjpuptpfpjk;  P  FbtPjj;jpw;fhd ^ & Nfhlyhd kjpg;ghdhFk;.

nraw;ghL - 6:

nrt;tdhfg; guk;gpAs;s Kbthd Fbnahd;wpypUe;J rkkhd gUkdpyhd khjpupfs;

ngwg;gl;Ls;sJ vdf; fUJNthk;.

(1) khjpup ,il X  ,d; khjpupnaLg;Gg; guk;gypd; khww;wpwd;  var X  ,id

ntspg;gLj;J tjw;F khztu;fSf;Fr; re;ju;g;gj;ijg; ngw;Wf; nfhLf;fTk;.

(2) khjpup ,ilak; mX ,d; khjpupnaLg;Gg; guk;gypd; khww;wpwd;  
2

2
Var

m n
X




vd mwpar; nra;aTk;.

(3) khww;wpwd; Fiwe;j kjpg;ghndhd;iwr; Nrhjid nra;tjw;F khztu;

fSf;Fr; re;ju;g;gj;ijg; ngw;Wf; nfhLf;fTk;.

(4) khjpup ,il X  kw;Wk; khjpup ,ilak; mX  vd;gtw;wpy; $ba tpidjpwd;

nfhz;l kjpg;ghndhd;iwj; jPu;khdpg;gjw;F khztu;fSf;Fr; re;ju;g;gj;ijg;

ngw;Wf; nfhLf;fTk;.

(5) khjpup ,ilaj;jpw;F mX  cld; xg;gpLk;NghJ khjpup ,ilapd; tpidj;

jpwidf; fhz;gjw;F khztu;fSf;Fr; re;ju;g;gj;ijg; ngw;Wf; nfhLf;fTk;.

(6) khjpup ,ilaj;Jld; X
m (f;F) xg;gpLk;NghJ ^ X & khjpup ,ilapd;

tpidjpwidf; fzpf;Fk;gb $wTk;.

(7) khjpup ,ilaj;Jld; xg;gpLk;NghJ khjpup ,ilapd; tpidjpwid tpsf;F

tjw;fhd fye;Jiuahlnyhd;iw newpg;gLj;jTk;.

nraw;ghL - 6  ,w;fhd tpilfs;:

(1)  
2

var X
n


            (2)   

2

var
2

X
m n




(3)  var X  ,d;NghJ 2  ,d; ngWkhdk; 
n

1
 ,dhy; ngUf;fg;gl;Ls;sJ.  var X

m

,d;NghJ 2  ,d; ngWkhdk; 
22

7 2n
 ,dhy; ngUf;fg;gl;ls;sJ.

mt;thwhapd;  var X
m  ,idf; fzpf;Fk;nghOJ 2  ,d; Fzfk; 

n

57.1
 MFk;.

   

2

2

var var m

n n

X X
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(4) khjpup ,il X > khjpup ,ilak;  mX  I tpl tpidj;jpwd; nfhz;l

kjpg;ghndhd;whFk;.

(5) khjpup ,ilaj;Jld;  mX  xg;gpLk;NghJ khjpup ,ilapd;>

tpidjpwd; 
n

n

/

2/
2

2




 MFk;.

          
2

22

n

n




 

               
57.1

2

1

7

22





(6)
 
 

%157100 
Var

XmVar

(7) khjpup ,ilaj;Jld; xg;gpLk; nghOJ khjpup ,il 57% j;jpdhy; tpidj;

jpwd; nfhz;ljhf ,Uf;fpd;wJ.

nraw;ghL - 7:

(1) khjpup ,il kw;Wk; khjpup ,ilak; Mfpa ,U kjpg;ghd;fspd; khww;wpwid

ntt;Ntwhf vOjpf; fhl;Ltjw;F khztu;fSf;F MNyhrid toq;fTk;.

(2) khjpupg; gUkd; n mjpfupf;Fk; nghOJ ( )n   mk;kjpg;ghd;fspd; khww;

wpwdpd; ngWkhdk; njhlu;ghff; fUj;Jf;fisf; Nfl;lwpaTk;.

(3) mg;nghOJ kjpg;ghdpd; elj;ij njhlu;ghf khztu;fNshL fye;Jiuahb

kjpg;ghdpd; nghUj;jg;ghl;bidj; njspTgLj;jpf; nfhLf;fTk;.

nraw;ghL - 7 ,w;fhd tpilfs;:

(1) khjpup ,ilapd; khww;wpwd;  
2

var X
n




khjpup ,ilaj;jpd; khww;wpwd;  
2

var
2

mX
n
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(2) khjpupg; gUkd; n     mjpfupf;Fk;nghOJ 
n

2
 ,y; n  kpf tprhykhd

ngWkhdnkhd;iw vLg;gjdhy; 
2

n


 ,d; ngWkhdk; 0 j;ij Nehf;fpg;

gbg;gbahfr; nry;Yk;.

khjpupg; gUkd; n    mjpfupf;Fk;nghOJ 
n2

2
 ,y; 2n kpf tprhykhd

ngWkhdnkhd;whf khWtjdhy; 
n2

2
 ,d; ngWkhdk; 0 (g+r;rpaj;ij)

Nehf;fpr; nry;Yk;.

kjpg;ghdpd; khww;wpwd; g+r;rpaj;ij Nehf;fpr; nry;Yk; nghOJ mk;kjpg;

ghdhdJ gukhdj;ij Nehf;fp neUf;fkilAk;. kjpg;ghdhdJ gukhdj;jpw;F

mz;kpj;jjhf ikaepiyia milAk;nghOJ mJ ,irthdnjhd;whff;

fhzg;gLk;. ,jw;fika khjpup ,ilAk; khjpup ,ilaKkhfpa ,uz;Lk;

,irthd kjpg;ghd;fs; MFk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbnahd;wpypUe;J njupT nra;ag;gLk; vOkhw;W khjpupnahd;iw mbg;gil

ahff; nfhz;L ngw;Wf; nfhs;sg;gLfpd;w (khjpup Gs;sp tpguq;fs;) khjpup

%yq;fspd; rhu;ghf Fbapy; mwpag;glhj gukhdq;fis ntspg;gLj;Jk; nray;

Kiw Gs;sp tpgu kjpg;gPlhFk;.

 kjpg;ghd; gpujhdkhf ,U gpupTfisf; nfhz;lJ.

1. Gs;sp kjpg;ghd;

2. Mapil kjpg;ghd;

 khjpupapd; Gs;sptpguj;ij kjpg;ghdhff; fUjp Fbapd; mwpag;glhj gukhdj;ij

jdpg; ngWkjpapy; mDkhdk; nra;jy; Gs;sp kjpg;ghd; vd;wiof;fg;gLk;.

 mwpag;glhj gukhdj;ij mDkhdpg;gjw;fhfg; gad;gLj;jg;gLfpd;w khjpup

cWg;Gf;fspd; njhopw;ghL kjpg;ghd; vd;wiof;fg;gLk;.

 mwpag;glhj gukhdj;ij kjpg;gpLtjw;fhfg; gad;gLj;jg;gLfpd;w mDkhdq;

fspy; rpy gpd;tUkhW:

 khjpup ,il X

 khjpup khww;wpwd; 2S

 khjpup tpfpjk; p

 khjpup ,ilfs; ,uz;bd; ,il  1 2X X

 khjpupj; juTfis mbg;gilahff; nfhz;L kjpg;ghndhd;iwf; fzpg;gpLk;

nghOJ fpilf;fg; ngWk; ngWkhdk; kjpg;G vd;wiof;fg;gLk;.
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 rpwe;j Gs;sp kjpg;ghndhd;wpy; ,Uf;f Ntz;ba gz;Gfs; ehd;F fhzg;gL

fpd;wd.

 Nfhlhik

 tpidjpwdhdJ

 ,irthdJ

 NghJkhdJ

 kjpg;ghdd;; vjpu;ghu;g;Gg; ngWkhdk; mwpag;glhj gukhdj;jpw;Fr; rkkhdjhf

,Ug;gpd; mk;kjpg;ghd; Nfhlyw;w kjpg;ghndhd;whFk;.

 mwpag;glhj gukhdk;   vdf; fUjg;gl;lhy; mjw;fhd kjpg;ghd; ̂  vdf;

Fwpf;fg;gLk;. mg;NghJ    ˆE  Mapd; ̂  kjpg;ghd;    ,w;fhd Nfhlyw;w

kjpg;ghdhff; fUjg;gLk;.

 Nfhlyw;w kjpg;ghndhd;wpy; ˆ( ) 0E       MFk;.

 Nfhlyw;w kjpg;ghndhd;dpw;fhd cjhuzk;:

  E X   Mf ,Ug;gjdhy;

 khjpup ,il X > Fb ,il   ,w;fhd Nfhlyw;w kjpg;ghndhd;whFk;.

 nrt;td; Fbnahd;wpd; ,il  X > ,ilak;  dM > Mfhuk;  oM  vd;gd

rkkhdjhf ,Ug;gjdhy; ,ilak;> Mfhuk; vd;gdTk; Nfhlyw;w kjpg;gh

ndhd;whFk;.

 khjpup tpfpjk; p vdf; fUJk;NghJ   PE  vd;gjdhy; khjpup tpfpjk; (p)

Fbtpfpjj;    ,w;fhd Nfhlyw;w kjpg;ghdhFk;.


 

2

2

1

X X
S

n

 



 vDk; Kiwapy; khjpup khww;wpwidf; fzpg;gplg;gl;lhy; kl;LNk

khjpup khww;wpwd; S2 ,d;   22 SE  Mf ,Uf;Fk;. ,jw;fika khjpup

khww;wpwd; 
 

2

2

1

X X
S

n

 



 vdf; fzpg;gplg;gLk; nghOJ   22 SE  Mf

,Ug;gjdhy; khjpup khww;wpwd; S2  Fbkhww;wpwd; 2  ,w;fhd Nfhlyw;w

kjpg;ghndhd;whFk;.

 rkkhd gUkDld; $ba khjpupapidg; ngw;Ws;s nghOJ Nfhlyw;w ,U

kjpg;ghd;fs; my;yJ rpytw;wpypUe;J khww;wpwd; Fiwe;j kjpg;ghd; tpidjpwd;

nfhz;l kjpg;ghd; vd;wiof;fg;gLk;.


1T >  

2T  vDk;   gukhdj;jpw;fhfg; nghUs; $wg;gl;Ls;s Nfhlyw;w kjpg;ghd;fs;

,uz;lhf ,Ug;gpd;> 
1T  kjpg;ghDld; xg;gpLk;NghJ 

2T  ,d; tpidjpwdpd;

xg;gPl;L uPjpahd tpidjpwd; vd;wiof;fg;gLk;. ,jw;fika 
1T  ,w;F xg;gPl;L

uPjpahd 
2T  ,d; tpidjpwd; 

 
 2

1

TVar

TVar
 MFk;.
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 khjpupg; gUkid mjpfupf;Fk; nghOJ kjpg;ghndhd;wpd; mwpag;glhj

gukhdj;ijr; Rw;wp ikag;gLj;jg;gl;ljhf ,Ug;gpd; mJ ,irthd kjpg;

ghdhFk;.

 ,il   ck; khww;wpwd; 2  vDk; ve;jnthU Fbnahd;wpypUe;J khjpup

vLj;jypd; NghJ khjpupg; gUkd; mstpy; mjpfupf;Fk; nghOJ mjhtJ

n  MFk;nghOJ X  ,d; khww;wpwd;  
2

0Var X
n

 
  

 
 g+r;rpaj;ij

Nehf;fp mz;kpg;gjdhy; khjpup ,il X  MdJ Fb gukhdj;jpd; ,irthd

kjpg;ghndhd;whFk;.

 mwpag;glhj gukhdj;jpid kjpg;gPL nra;tjw;fhfg; gad;gLj;jg;gLfpd;w

kjpg;ghidf; fzpg;gpLtjw;Fr; rfy khjpupj; juTfSk; gad;gLj;jg;gl;bUg;gpd;

mJ NghJkhd kjpg;ghd; vd;wiof;fg;gLk;.

 khjpup ,ilapidf; fzpg;gpLk; nghOJ rfy juTfSk; gad;gLj;jg;gLtj

dhYk; mjD}lhf khjpupg; gFjpfspy; cs;slq;fpAs;s rfy jfty;fSk;

nghopg;ghf;fg;gLk; vd vjpu;ghu;f;fg;gLtjdhYk; mJTk; Fb ,ilf;fhd

NghJkhd kjpg;ghndhd;whFk;.

 khjpup ,il> ,ilak;> Mfhuk; Mfpa kjpg;ghd;fspy; mtjhdk; nrYj;Jk;

nghOJ khjpup ,il NghJkhd kjpg;ghndhd;whff; fhzg;gLk;. mNjNghd;W

khjpup ,il vd;gJ Nfhlyw;wJ> tpidjpwdhdJ> NghJkhdJ Nghd;w rfy

gz;GfisAk; cs;slf;fpa kjpg;ghd; vdf; fUjg;gLk;.



70

Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.7: Fbg;gukhd kjpg;gPl;bw;fhd Mapil kjpg;gPl;ilg;

gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 Mapil kjpg;gPL vd;why; vd;d? vd;gij tpsf;Fthu;.

 Gs;sp uPjpahd kjpg;gPl;bw;Fk; Mapil kjpg;gPl;bw;Fkpilapyhd NtWghl;il

Rl;bf; fhl;Lthu;.

 toq;fg;gl;l ek;gpf;if kl;lj;jpw;Nfw;g Fbg;gukhdq;fSf;fhd ek;gpf;if

Mapiliaf; Fwpg;gpLthu;.

 ek;gpf;if Mapilia tpsf;Fthu;.

 ek;gpf;if vy;iyia tpsf;Fthu;.

 ek;gpf;iff; Fzfj;jpw;Fk; ek;gpf;if kl;lj;jpw;Fkpilapyhd NtWghl;ilf;

Fwpg;gpLthu;.

 epfoj;jf;f tOit (Probable error) tpgupg;ghu;.
 Gs;sp kjpg;gPl;il tpl Mapil kjpg;gPl;bd; nghUj;jg;ghl;bidg; gFg;gha;T

nra;thu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; vz;NfhLfs; ,uz;ilAk;> tiuglj;ijAk; khztu;fSf;F

Kd;itf;fTk;.

 me;j vz;NfhLfspy; x  ,w;fhf ngw;Wf; nfhs;sg;gLk; ngWkjpfs; njhlu;gpy;
tiuglj;jpd; cjtpAld; fye;JiuahlTk;.

(1) (3)

(2)

 KjyhtJ vz;Nfhl;bw;Nfw;g x  ,w;F epiyahd jdpg; ngWkhdnkhd;W

fhl;lg;gl;Ls;snjdTk;

 ,uz;lhtJ vz;Nfhl;bd;gb x  apd; ngWkjp ,ilntspapDs; fhzg;gL

fpd;w njd;gijAk; cWjpg;gLj;jTk;.

   gukhdj;jpid kjpg;gpLtjw;F ̂  kjpg;ghd; gad;gLj;jg;gLk;. khjpupapd;

juTfisg; gFg;gha;T nra;J 
1̂  kjpg;gPL ngwg;gl;Ls;sJ. mjd; cjtp

Ald;   kjpg;gPL nra;ag;gLfpd;wJ vd;gij cWjpg;gLj;jTk;.

X><  

X><  

X = 1 X = 3

1   1 X   X 3

1̂

1̂ 
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 mr; nraw;ghL vz;Nfhnlhd;wpy; jdpg; ngWkjpiag; gad;gLj;jpj;

jPu;tpidg; ngw;Wf; nfhs;tjw;Fr; rkkhdJ vd;gijr; Rl;bf; fhl;lTk;.

2
ˆ ˆPr 95%      

       Fb

     khjpup

   gukhdj;jpid kjpg;gPL nra;tjw;F 
1̂  (kjpg;ghdpd; khww;wpwd;) ek;gpf;if

kl;lk;> khjpupapd; khjpupg; gUkd;> Fbg;guk;gy; Nghd;w rfyJk; gad;gLj;jg;

gLk;. mg;NghJ f;F ngWkhd tPr;nrhd;W fpilf;fg; ngWk; vd;gij tpsf;fTk;.

 mr; nrad;Kiw vz;Nfhl;by; VjhtJ Gs;spfs; ,uz;bw;fpilapyhd

gpuNjrj;jpy; (tPr;R) jPu;tpidg; ngw;Wf; nfhs;tjw;Fr; rkkhdJ vd;gij

khztu;fSf;F tpsq;fg;gLj;jTk;.

 NkNyAs;s tiuglj;jpd;gb 95%  vd;gJ ek;gpf;if kl;lk; vdf; $wg;gLk;

vd;gij cWjpg;gLj;jTk;.

 ˆ
L > ˆ

U  ek;gpf;if vy;iy vdg;gLk; vd;gij cWjpg;gLj;jTk;.

 ˆ
L > ˆ

U  vd;gitAk; mtw;wpw;fpilapy; fhzg;glf;$ba rfy ngWkjpfisAk;

cs;slf;fpa tPr;rhdJ gukhdj;jpw;fhd ek;gpf;if Mapil vdg;gLk; vd;gij

tpsq;fg;gLj;jTk;.

nraw;ghL - 1

(1) gpd;tUk; xt;nthU ek;gpf;if kl;lj;jpw;Fkhd 
2

aZ  ngWkjpapidg; ngw;Wf;

nfhs;sTk;.

(i) 90%  ek;gpf;if kl;lj;jpw;F

(ii) 95%  ek;gpf;if kl;lj;jpw;F

(iii) 99%  ek;gpf;if kl;lj;jpw;F

tpil:

(1) (i)

0.90
0.4500

2




  ek;gpf;if 95%

1̂

1̂

2

0.45
0.45

-1.64                 0             1.64
 Z
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(ii)

4750.0
2

95.0


(iii)

4950.0
2

99.0


(2) gpd;tUk; xt;nthU ek;gpf;if kl;lj;jpw;Fk;> khjpupg; gUkDf;FNkw;g 
2

at

ml;ltizg; ngWkjpiag; ngw;Wf; nfhs;sTk;.

(i) 90%  ek;gpf;if kl;lKk; n = 10

(ii) 95%  ek;gpf;if kl;lKk; n = 25

(iii) 99%  ek;gpf;if kl;lKk; n = 30

tpil:

(2) (i)

0.05
2

 

(ii)

0.025
2

 

RahjPd vz; 25-1=24

1.00

0.90

0.10

    RahjPd vz;  
0

10 1 9

n 

 

0.4750
0.4750

-1.96                0             1.96
 Z

 

0.4950 0.4950

-2.57               0              2.57
Z

 

-1.83               0             1.83
 t

-2.06            0             -  2.06
 t
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(iii)

nraw;ghL - 2

njhopw;rhiynahd;wpd; md;whl ruhrup ntspaPl;bd; mstpid kjpg;gPL

nra;tjw;fhd Njit Vw;gl;Ls;sJ. mjw;fhf 25 ehl;fspDs; ngw;w juTfis

xd;W Nru;j;J ruhrup ntspaPl;bid 100 Mfg; ngw;Ws;sdu;. md;whl ntspaPL

fspd; khww;wpwd; 36 MFnkdj; njhopw;rhiy cupikahsu; mDgtj;jpd;

%yk; mwpe;J itj;Js;sdu;. 95%  ek;gpf;if kl;lj;jpd; fPo; md;whl ruhrup

ntspaPl;bid kjpg;gPL nra;jNghJ fpilj;j $w;Wg; gpd;tUkhW:

6
100 1.96

5
 

,jd; cjtpAld; gpd;tUk; tpdhf;fSf;F tpilapidg; ngw;Wf; nfhs;sTk;.

(1) NkYs;s $w;wpd; tyJgf;f gFjpapidr; RUf;fp vOJf.

2.352

(2) 100 - 2.352 ,idAk; 100 + 2.352 ,idAk; ngw;Wf; nfhs;sTk;.

97.648 ck; 102.352 ck;

(3) Fb ,ilf;fhfg; ngw;Wg; nfhs;sf;$ba  ngWkjpfis  cs;slf;fpa

$w;wpidg; ngw;Wf; nfhs;sTk;.

rP (97.648 102.352) 95%  

(4) Nkw;Fwpg;gpl;l $w;wpy; tyJgf;fj;jpw;Ff; fpilj;j 2.352 ,dhy; vd;d

fUjg;gLfpd;wJ vd;gijj; njspTgLj;jTk;.

ml;ltizg; ngWkjp  epak tO
,J epfoj;jf;f tOthFk;.

(5) Gs;sp uPjpahd kjpg;gPl;bid tpl Mapil kjpg;gPl;bd; nghUj;jg;ghl;bid

tpsf;Ff.

 Mapil kjpg;gPl;bd;NghJ kjpg;ghdpd; ngWkjp (kjpg;gPL) khj;jpukd;wp>

khjpupapd; gUkd;> Fbg;guk;gy; ek;gpf;if Mapil vd;gitfisAk;

gad;gLj;Jjy;.

 Mapilapy; gukhdq;fs; cs;slq;fpapUg;gjw;fhd ek;gpf;ifapid

Mapil kjpg;G jUfpd;wJ.

  

1.00

0.99

0.01 

0.005
2

 

RahjPd vz; 30-1=29
-2.76            0             -  2.76

 t
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbg; gukhdj;jpid cs;slf;ff;$ba Mapilnahd;W Gs;sp> kjpg;G> ek;gpf;if

kl;lk;> epak tO vd;gtw;wpd; cjtpAld; mikf;fg;gLk; NghJ mJ ek;gpf;if

Mapil MFk;.

 Gs;sp kjpg;gPl;bd;NghJ gukhdq;fis kjpg;gPL nra;tjw;fhf kjpg;ghdpd;

ngWkjp khj;jpuNk gad;gLj;jg;gLk;. mjhtJ jdpg; ngWkjpnahd;wpd; %yk;

gukhdq;fs; kjpg;gPL nra;ag;gLk;.

 Mapil kjpg;gPl;by; gukhdj;jpid cs;slf;fpa  Mapil ngw;Wf; nfhs;tJld;

kjpg;ghdpd; ngWkjpf;F Nkyjpfkhf

 epfo;jfTg; guk;gy;

 ek;gpf;if kl;lk;

 kjpg;ghdpd; epak tO

Nghd;w rfyitfSk; ftdj;jpy; nfhs;sg;gLk;.

cjhuzkhf

 nrt;td; Fbnahd;wpd; Fbkhwy; jpwd; njupe;Js;s re;ju;g;gnkhd;wpy;

khjpupapd; cjtpAld; Fb ,ilapid kjpg;gpLtJ gpd;tUkhW:

 Gs;sp kjpg;gPl;bd;NghJ

 khjpupapypUe;J ngwg;gLfpd;w khjpup ,ilg; ngWkjpapd; cjtpAlNd MdJ

kjpg;gplg;gLfpd;wJ.

 Mapil kjpg;gPl;bd;NghJ

 khjpup ,il

 X,d; epak tO 
n



 toq;fg;gLfpd;w ek;gpf;if  kl;lj;jpw;Nfw;gf;  fzpf;fg;gLfpd;w 
2

Z  ml;l

tizg;  ngWkjp

 mjw;Nfw;g epak tO Z  ml;ltizg; ngWkjpapd; %yk; fpilf;fpd;w ngWkjp

apid X ,d; ngWkjpAld; $l;Ltjd; %yKk;> fopg;gjd; %yKk; fpilf;fpd;w

Mapil   ngWkjpf;fhd MapilahFk;.

 toq;fg;gl;l epfo;jfT kl;lj;jpd; fPo; Fbg;gukhdj;jpid cs;slf;Fk; vdf;

fUjg;gLfpd;w ngWkjpfspd; tPr;rhdJ ek;gpf;if Mapil vdg;gLk;.

 gukhdk;   I cs;slf;fpa Mapilapd; fPo; vy;iyapid Y
1 
vdTk; Nky;

vy;iy Y
2
  vdTk; fUJf.  gukhdk;   I cs;slf;fpa Mapilia

(ngWkjpfspd; tPr;rpid) gpd;tUkhW fhl;lyhk;.

   1 2 1 100%P Y Y    

 ,f;$w;wpy; Y
1
> Y

2
 ngWkjpfSk; mjw;fpilapy; kj;jpapYs;s ngWkjpfisAk;

cs;slf;fpa epfo;jfTld; Nru;e;j Mapil ek;gpf;if Mapil vdg;gLk;.
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 toq;fg;gLfpd;w epfo;jfT kl;lj;jpd; fPo; Fbg;gukhdq;fSf;F cupj;Jila

jhFk; vdf; $wg;gLfpd;w ngWkjp tPr;rpd; ,U KidfspdJk; ngWkjpfs;

ek;gpf;if vy;iy vdg;gLk;.

 NkNy $wg;gl;l cjhuzj;jpy; ek;gpf;if Mapilapd; ,U KidfspdJk;

ngWkjpfshd Y
1
> Y

2 
vd;gd ek;gpf;if vy;iyahFk;.

 Fbg;gukhdq;fSf;Fupanjdf; fUjg;gLfpd;w ngWkjp tPr;Rf;Fupa ek;gpf;if

kl;lkhdJ ek;gpf;if kl;lk; vdg;gLk;. ,J 90%, 95%, 99% kl;lq;fisf;

ftdj;jpy; nfhz;L fzpg;gPLfs; Nkw;nfhs;sg;gLk;. nghJthf ek;gpf;if

kl;lkhdJ (1 ) 100% vdf; $wg;gLk;.

 Fb ,ilahfpa   ,w;fhf 95%  ,y; jug;gl;l ek;gpf;if Mapil gpd;tUk;

Kiwapy; fhzg;gLk; vdf; fUjTk;.

rP  (50    55)  95%  

FbapypUe;J gUkd; rkdhf mikfpd;w rfy khjpupfisAk; ngw;Wf; nfhz;L>

xt;nthU jlitAk; 95%  khd ek;gpf;if Mapilnahd;W mikf;fg;gLfpd;wJ.

Fbapil ( ) 95% kjpg;gplg;gl;l Mapilfspd; Fbapil   I cs;slf;fp

apUf;Fk; vd vjpu;ghu;f;fg;gLk; vd;gNj ,jd; fUj;jhFk;.

 eilKiwapy; ehq;fs; ngw;Wf; nfhs;tJ xU khjpup vd;gjdhy; ehq;fs;

fzpg;gpl;l tPr;rpDs; gukhdq;fs; mike;jpUj;jy; epr;rakw;w jd;ikapidf;

nfhz;lJ. ,e;j ,lupidj; jPu;f;f ek;gpf;if Mapil gad;gLj;jg;gLk;.

epr;rakw;w jd;ik   My; Fwpg;gplg;gLk;.

 Fbg; gukhdq;fs; cs;slf;fg;gLk; vdf; fUjg;gLfpd;w ngWkjp tPr;rpw;Fupa

ek;gpf;if kl;lj;ij 0.90> 0.95> 0.99 vd;w tifapy; fhl;Lk;NghJ mit

ek;gpf;iff; Fzfk; vdg;gLk;.

 nghJthf ek;gpf;if Fzfk; (1 )  vdf; fhl;lg;gLk;.

 ek;gpf;iff; Fzfk; 0.95 Mf ,Uf;Fk;NghJ   =  0.05 MfTk;

 ek;gpf;iff; Fzfk; 0.90 Mf ,Uf;Fk;NghJ   =  0.10 MfTk;

 ek;gpf;iff; Fzfk; 0.99 Mf ,Uf;Fk;NghJ   =  0.01 MfTk;

MfTk; fhzg;gLk;.

 Fbg; gukhdq;fis Mapil kjpg;gPl;L Kiwapy; kjpg;gPL nra;tjw;Fupa

nghJthd $w;whf>

[kjpg;gPL]   [ml;ltizg; ngWkjp]  [epak tO] If; Fwpg;gpl KbAk;.

 ml;ltizg; ngWkjp  epak tOtpd; %yk; ngwg;gLfpd;w ngWkjp epfoj;jf;f

tO vdg;gLk;.

 Gs;sp kjpg;gPl;bid tpl Mapil kjpg;gPl;bd; nghUj;jg;ghl;bidg; gpd;tUkhW

fhl;lyhk;.

 Gs;sp kjpg;gPl;bidg; Nghyd;wp gukhdq;fs; fhzg;glf;$ba ngWkjp tPr;Rj;

njhlu;gpy; ek;gpf;if kl;lk; cs;slq;fp ,Uj;jy;.

 gukhdq;fis kjpg;gPL nra;tjw;fhf kjpg;ghdpd; ngWkjpia khj;jpukd;wp

Fbg;guk;gy;> epak tOitAk; gad;gLj;Jjy;.
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Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.8: Fb ,il kjpg;gPl;bw;fhf ek;gpf;if Mapilapidg;

gad;gLj;Jthu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 Fb ,il    kjpg;gPL nra;tjw;fhd re;ju;g;gq;fis cjhuzq;fSld;

Rl;bf; fhl;Lthu;.

 Fb ,il    kjpg;gPL nra;tjw;F ek;gpf;if Mapilapidf; fl;bnaOg;Gk;

Kiwapidf; $w;nwhd;wpd; %yk; Rl;bf; fhl;Lthu;.

 mf;$w;wpidg; gad;gLj;jp  ,w;fhd ek;gpf;if vy;iyapidf; fzpg;gpLthu;.

 gukhdq;fSf;fhff; fzpg;gplg;gl;l ek;gpf;if kl;lq;fspd; fUj;jpid

tpsf;Fthu;.

 khww;wpwd; mwpag;glhj nrt;td; Fbnahd;wpypUe;J vLf;fg;gLk; rpwpastpyhd

khjpupf;fhd khjpup ,ilapd; khjpupg; guk;giy vOjpf; fhl;Lthu;.

 t  guk;gypd; gz;GfisAk; t  guk;giyg; gpuNahfpf;ff;$ba re;ju;g;gq;fisAk;

mwpKfg;gLj;Jthu;.

 tg; guk;giyg; gpuNahfpj;J   ,w;fhd ngWkhd tPr;rpidg; ngw;Wf; nfhs;thu;.

 khww;wpwd; mwpag;glhj nrt;td; Fbnahd;wpypUe;J vLf;fg;gLfpd;w mjpf

gUkd; nfhz;l khjpupia mbg;gilahff; nfhz;L   ,w;fhd Mapilia

cUthf;Fthu;.

   ,w;fhff; fl;bnaOg;gg;gLk; ek;gpf;if Mapilnahd;wpd; ek;gfj;jd;ik

apidiaAk; jpl;g epiyiaAk; kjpg;gpLthu;.

 Fbkhww;wpwd; mwpaf;$ba nrt;tdy;yhj Fbnahd;wpd; ,ilf;fhd ek;gpf;if

Mapilapidf; fl;bnaOg;Gthu;.

 Fbkhww;wpwd; mwpag;glhj nrt;tdy;yhj Fbnahd;wpd; ,ilf;fhd ek;gpf;if

Mapiliaf; fl;bnaOg;Gthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; $w;Wf;fisf; fUk;gyifapy; Fwpj;Jf; nfhs;sTk;.

(1) cNyhf Mzpfspd; ePsq;fspd; ,il 4.92cm MFk;.

(2) cNyhf cUz;ilnahd;wpd; tpl;lj;jpd; ruhrup  4.32mm MFk;.

(3) epWtdnkhd;wpd; gzpahsu;fsJ ,ilr; rk;gsk; &gh 5 000 MFk;.

(4) njhopw;rhiynahd;wpd; cw;gj;jp tupirnahd;wpypUe;J ngwg;gl;l tO

cUg;gbfspd; vz;zpf;if 10 MFk;.

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlnyhd;wpy; <LgLq;fs;.

 NkNy KjyhtJ $w;wpd; cNyhf Mzpfspd; ePsj;jpd; ,ilapidf;

fzpg;gjw;Fr; rfy cNyhf MzpfisAk; (FbiaAk;) Nrhjid nra;a

Ntz;Lk; vdr; Rl;bf; fhl;lTk;.

 ,uz;lhtJ $w;wpy; cNyhf cUz;ilfspd; tpl;lj;jpd; ruhrupapidj;

NjLtjw;Fr; rfy cNyhf cUz;ilfisAk; Nrhjid nra;a Ntz;Lk;

vdr; Rl;bf; fhl;lTk;.
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 %d;whtJ $w;wpYk; $l gzpahsu;fspd; rk;gsq;fisf; $l;bg; gzpahsu;

fspd; vz;zpf;ifapdhy; tFg;gjd; %yk; ruhrupr; rk;gsk; ngwg;gl;Ls;sJ

vd;gijj; njspTgLj;jTk;.

 tOTld; $ba cUg;gbfspd; vz;zpf;if 10 vd;gijf; fz;lwptjw;F

rfy cw;gj;jp myFfisAk; Nrhjidf;Fl;gLj;j Ntz;Lk; vd tpsf;fTk;.

 ,t;thW Fbapilapid    kjpg;gPL nra;Ak; re;ju;g;gq;fis eilKiwapy;

fhz KbAk; vd;gij tpsf;fTk;.

 ,k;Kiwf;fika KOikahd FbapidiaAk; Nrhjid nra;tJ kpfr;

rpf;fyhdJk; fbdkhdJkhFk; vd;gij khztu;fSf;Fj; njspTgLj;jp

,jw;Fg; gjpyhf khjpupj; jfty;fisg; gad;gLj;Jtjd; %yk; Fbg;

gukhdq;fis kjpg;gPL nra;tJ nraw;ghl;L uPjpahf mjpfk; nghUj;jkhdJ

vd;gjidr; Rl;bf; fhl;lTk;.

 ,t;thW Fbapil    I kjpg;gpLtjpy; khjpupnahd;wpd; %yk; ek;gpf;if

Mapilapidf; fl;bnaOg;g KbAk; vdr; Rl;bf; fhl;lTk;.

 Fbapil  ,w;fhd ek;gpf;if vy;iyia 
2

X Z   
n


 ,d; %yk; fzpg;gpl

KbAk; vd;gijf; Fwpg;gpl;Lf; fhl;lTk;.

nraw;ghL - 1

 gpd;tUk; jfty;fis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 epWtdnkhd;wpd; Copau;fs; 100 Ngu;fspd; khjpupnahd;iwr; Nrhjid nra;j

nghOJ rk;gsq;fspd; ruhrup &gh 25 000 Mf ,Ue;jJ. ,e;epWtdj;jpd;

rfy Copau;fspd; rk;gs khww;wpwd; &gh 6 400 MFk;. epWtdj;jpd;

Copau;fspd; rk;gsk; nrt;tdhfg; guk;gpapUg;gpd; epWtdj;jpd; Copau;

rk;gsq;fspd; ruhrupf;fhd 95%  ek;gpf;if kl;lj;jpy; fzpg;gpLtjw;fhd Njit

Vw;gl;Ls;sJ.

 NkNy jfty;fis mbg;gilahff; nfhz;L khztu;fSf;F gpd;tUk;

tpdhf;fspy; ftdk; nrYj;jr; nra;aTk;.

(i) rk;gsq;fspd; khjpup ,il vt;tsT?

(ii) 95% ek;gpf;if kl;lj;jpw;Fupa ml;ltizg; ngWkhdk; vt;tsT?

(iii) epak tO vt;tsT?

(iv) epfoj;jf;f tO vt;tsT?

(v) 95% ek;gpf;if Mapilapidf; fzpf;fTk;.

(vi) NkNy (v) ,y; ngwg;gl;l tpilapidj; njspTgLj;jTk;.
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jPu;T (nraw;ghL - 1)

(i) &gh 25 000

(ii)

1 95%

1 0.95





 

 

(iii) 8
100

80


n



(iv) 68.15896.1 

(v)
2

X Z
n




 

80
25000 1.96

100
 

  %9568.2501532.24984Pr  

(vi) epWtdj;jpd; nkhj;j Copau;fspy; 100 Copau;fs;  tPjk; ,Uf;FkhW

ngw;Wf; nfhs;sf;$ba rfy khjpupfspd; khjpup ,ilapD}lhf Copau;

fspd; ,il (Fbapil  ) rk;gsj;jpw;fhd ek;gpf;if Mapilf; fl;b

naOg;gg;gLkhf  ,Ug;gpd;>  mtw;wpy;  95%  khdit  Fbapil ( )
cs;slf;fg;gl;bUf;fpd;wJ vd;gJ njspthfpd;wJ.

 Fbkhww;wpwd; mwpag;glhj re;ju;g;gq;fspYk; $l ,jw;Fg; gjpyhf khjpup

khww;wpwid rpwe;j kjpg;gPnlhd;whfg; gad;gLj;j KbAk; vd khztu;fSf;F

Qhgfg;gLj;jp Fbkhww;wpwd; mwpag;glhj nrt;td; Fbnahd;wpd; ngupa

gUkdpyhd khjpupiag; gpuNahfpf;Fk; nghOJ ,ilf;fhd ek;gpf;if Mapil

apidg; gpd;tUkhW ngw;Wf; nfhs;s KbAk; vd;gij khztu;fSf;Fj;

njspTgLj;jTk;.

2

S
X Z

n
 

nraw;ghL - 2

 gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

 kpd;Fkpo;fis cw;gj;jp nra;Ak; epWtdnkhd;wpdhy; cw;gj;jp nra;ag;gl;l

kpd;Fkpo;fs; 64 khjpupnahd;wpd; ,il MAl;fhyk; 226.6 kzpj;jpahyq;fshf

Tk; epak tpyfy; 193.5 kzpj;jpahyq;fSk; vdf; fz;lwpag;gl;lJ. ,k;khjpup

apd; Jiz nfhz;L epWtdk; cw;gj;jp nra;Ak; kpd;Fkpo;fspd; ,il MAl;

fhyj;jpw;fhd 99%  ek;gpf;if Mapilapid kjpg;gPL nra;f.

       -1.96              0           +1.96

2/2/

96.1025.02/  ZZ

0.025
0.025
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jPu;T (nraw;ghL - 2)

2

S
X Z

n
 

64

5.193
57.26.226 

17.626.226 

 Pr 164.43 288.77 99%  

,jw;fika kpd;Fkpo;fspd; ,il MAl;fhyk; 164.43 kzpj;jpahyq;fSf;Fk;

288.77 kzpj;jpahyq;fSf;Fk; ,ilapyhd ngWkhdnkhd;whf ,Uf;f KbAk;

vd;gJ 99% khd ek;gfj;jd;ikAld; $w KbAk; vd;gijj; njspTgLj;jTk;.

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlnyhd;wpy; <LglTk;.

 nrt;td; Fbnahd;wpd; Fbkhww;wpwd; njupahj NghJ rpwpa khjpupnahd;iwg;

gad;gLj;jp Fb,ilf;fhd ek;gpf;if kl;lj;ijf; fzpg;gPL nra;Ak; nghOJ

t  guk;gy; gpuNahfpf;fg;gl Ntz;Lk; vdr; Rl;bf; fhl;lTk;. mg;NghJ ek;gpf;if

vy;iy gpd;tUkhW fzpf;fg;gl Ntz;Lk; vd;gijr; Rl;bf; fhl;lTk;.

( 1)
2

n

S
X t

n
  

nraw;ghL - 3

 khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 epWtdnkhd;W cw;gj;jp nra;Ak; nkd;ikahd 16 fk;gpfisf; nfhz;l

khjpupnahd;W vLj;J mtw;wpdhy; jhq;ff;$ba cr;r epiw mtjhdpf;fg;

gl;lJ. mitfspdhy; jhq;ff;$ba ,il epiw 27.3X kg  vdTk; mk;khjpup

fspd; epak tpyfy; 1.2kg vdTk; njspthfpaJ. ,e;epWtdk; cw;gj;jp

nra;Ak; nkd;ikahd fk;gpfspdhy; jhq;ff;$ba epiwahdJ nrt;tdhfg;

guk;gp ,Ug;gpd;  ,w;fhd 95% ek;gpf;if Mapil kjpg;gPl;bidf; fzpf;fTk;.

jPu;T (nraw;ghL - 3)

 Fb nrt;tdhfg; guk;gp ,Ug;gjdhYk; Fbkhww;wpwd; njupahikapdhYk;>

khjpupg; gUkd; rpwpajhf ,Ug;gjdhYk; ek;gpf;if kl;lk; gpd;tUkhW

fzpf;fg;gLk;.

2
, 1

S
X t n

n
    

1.2
27.3 2.13

16
 

27.3 0.64 

26.66 27.94kg kg     RahjPdg;gb = 16 -1 = 15

 Pr 26.66 27.94 95%  

    -2.13                0               2.13 t

0.0250.025
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,jw;fika ,e;epWtdk; cw;gj;jp nra;Ak; ,Uk;Gf; fk;gpfspdhy; jhq;ff;

$ba epiw 26.66kg  f;Fk; 27.94kg  my;yJ mjw;F ,ilapyhd ngWkhd

nkhd;W vLf;fg;gLk; vd;gjw;F 95%  khd ek;gpf;if fhzg;gLfpwJ vdf;

$w KbAk;.

 nrt;tdy;yhj Fbnahd;wpypUe;J vLf;fg;gLk; khjpupnahd;wpd; khjpup gUkd;

ngupjhf ,Uf;Fkhf ,Ug;gpd; ika vy;iyj; Njw;wj;ijg; gad;gLj;j KbAk;

vd;gjdhy; nrt;tdy;yhj Fbnahd;wpd; ,ilf;fhd ek;gpf;if Mapiliaf;

fl;bnaOg;Gk; nghOJk; Fbkhww;wpwd; njupAkhapd; gpd;tUk; #j;jpuj;ijg;

gad;gLj;j KbAk; vd khztu;fSf;Fj; njspTgLj;jTk;.

2
X Z

n



 

nraw;ghL - 4

 gpd;tUk; jfty;fis khztu;fSf;Fg; ngw;Wf; nfhLj;J Fb,ilf;fhd

ek;gpf;if kl;lq;fisf; fzpg;gpLkhW MNyhrid toq;fTk;.

 gp];fl; cw;gj;jp epWtdnkhd;wpd; gp];fl; nghjpfspd; khww;wpwd; 36g vdf;
fz;lwpag;gl;lJ. vOkhw;whf vLf;fg;gl;l gp];fl; nghjpfs; 100 If; nfhz;l

khjpupnahd;wpd; ,ilepiw 395g  Mf ,Ue;jJ. cw;gj;jp epWtdj;jpdhy;

cw;gj;jp nra;ag;gLk; gp];fl; nghjpfspd; ,il epiwf;fhd 95%  ek;gpf;if

kl;lj;jpidf; fzpf;fTk;.

jPu;T (nraw;ghL - 4)

g362  100n 395X g

 

2

6
395 1.96

100

395 1.18

Pr 393.82g 396.8g 95%

X Z
n







 

 



  

 nrt;tdy;yhj Fbnahd;wpd; khjpupg; gUkd; ngupjhf ,Ug;gpd; ika vy;iyj;

Njw;wj;ijg; gad;gLj;j KbAk; vd;gJld; ,Ug;gNjhL Fbkhww;wpwd; njupah

jpUg;gpd; mjw;Fg; gjpyhf rpwe;j kjpg;gPnlhd;whf khjpup khww;wpwidg; gad;

gLj;j KbAk; vd khztu;fSf;Fj; njspTgLj;jTk;.

 ,jw;fikar; nrt;tdy;yhj Fbnahd;wpd; ,ilf;fhd ek;gpf;if Mapiliaf;

fl;bnaOg;Gk; nghOJ Fbkhww;wpwd; njupahjpUg;gpd; ghupasTila khjpupf;

fhfg; gpd;tUk; #j;jpuj;ijg; gad;gLj;j KbAk; vs khztu;fSf;F tpsf;fTk;.

2
X Z

n
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nraw;ghL - 5

 gpd;tUk; jfty;fis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 FbePiu Nghj;jy;fspy; milf;Fk; epWtdnkhd;wpd; 64 FbePu; Nghj;jy;fisf;

nfhz;l khjpupnahd;iw vLj;Jr; Nrhjid nra;j nghOJ Nghj;jnyhd;wpy;

cs;slq;Fk; ,il ePupd; msT 998 ml MfTk; khww;wpwd; 25 ml MfTk;

,Ue;jJ vdf; fz;lwpag;gl;lJ. ,jw;fika cw;gj;jp epWtdj;jpdhy; cw;gj;jp

nra;ag;gLk; Nghj;jnyhd;wpy; cs;slf;fg;gLfpd;w ,il ePupd; msTf;fhd

99% khd ek;gpf;if Mapilapidf; fl;bnaOg;GkhW khztu;fSf;F

MNyhrid toq;fTk;.

jPu;T (nraw;ghL - 5)

998X ml mS 252  64n

 

 

2

5
   998 2.57

64

  Pr 996.39 999.61 99%

X Z
n

ml ml







  

 

  

 nrt;tdy;yhj Fbnahd;wpd; Fbkhww;wpwd; njupe;Js;s re;ju;g;gj;jpd;NghJk;>

njupahj re;ju;g;gj;jpd; NghJk; $l khjpupg;gUkd; tprhykhf ,Ue;jhy;

kl;Lk; ek;gpf;if kl;lj;ijf; fl;bnaOg;g KbAk; vdTk; khjpupg; gUkd;

rpwpajhf mikAkhf ,Ug;gpd; ek;gpf;if kl;lj;ijf; fzpf;f KbahJ vdTk;

khztu;fSf;Fj; njspTgLj;jTk;.

 ek;gpf;if kl;lj;jpw;fika ek;gpf;if Mapilapd; mfyk; vt;thW khw;w

kilfpwJ vd;gij tpsf;Ftjw;Fg; gpd;tUk; nraw;ghl;by; khztu;fis

<LgLj;jTk;.

nraw;ghL - 6

 nraw;ghL 1 ,w;Fupa jfty;fSf;fika ek;gpf;if kl;lk; 90%, 99% fspd;NghJ
ek;gpf;if Mapilapidf; fl;bnaOg;gTk;. xt;nthU ek;gpf;if Mapilapd;

mfyq;fisf; fzpg;gplTk;.

jPu;T (nraw;ghL - 6)

2
X Z

n



 

90% j;jpd;NghJ

 

80
25000 1.64

100

Pr 24986.88 25013.12 90%

 

  

Mapilapd; mfyk; = 24.26
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99% j;jpd;NghJ

 

2

80
25000 2.57

100

24979.44 25020.56

Pr 24979.44 25020.56 99%

X Z
n







 

 



  

Mapilapd; mfyk; = 41.12

 ,jw;fika ek;gpf;if kl;lk; mjpfupf;Fk; nghOJ ek;gpf;if Mapilapd;

mfyk; mjpfupf;fpd;wJ vd;gij khztu;fSf;F cWjpg;gLj;jTk;.

 ,q;F ek;gpf;if Mapilapd; mfyk; mjpfupf;Fk; nghOJ Mapil cz;ik

,ilapypUe;J mjpfk; tpyfp ,Ug;gjdhy; kjpg;ghidj; jpl;lk; FiwtilAk;

vd;gij khztu;fSf;Fj; njspTgLj;jTk;.

 khjpupg; gUkdpy; khw;wk; nra;tjd; %yk; ek;gpf;if Mapilapd; mfyk;

NtWgLk; Kiwapid khztu;fSf;Fj; njspTgLj;jpf; nfhLg;gjw;fhf

khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 7

 nraw;ghL 1 ,w;Fupa jfty;fSf;fika khjpupg; gUkid kl;Lk; gpd;tUkhW

khw;wk; nra;J ek;gpf;if Mapiliaf; fl;bnaOg;gp ek;gpf;if Mapilapd;

mfyj;ijf; fzpf;fTk;.

(i) 36n (ii) 64n

jPu;T (nraw;ghL - 7)

36n   MFk;NghJ

 

2

80
25000 1.96

36

24973.87 25026.13 95%

X Z
n







 

 

   

ek;gpf;if Mapilapd; mfyk; = 52.26

64n   MFk;NghJ

2
X Z

n



 

 

80
25000 1.96

64

24980.4 25019.6 95%

 

   

ek;gpf;if Mapilapd; mfyk; 2.39
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 ,jw;fika khjpupg; gUkd; mjpfupf;Fk;NghJ ek;gpf;if Mapilapd; mfyk;

Fiwtile;J kjpg;ghdpd; jpl;lk; mjpfupf;Fk; vd khztu;fSf;Fj; njspT

gLj;jTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 khjpupnahd;wpd; %yk; Fb,ilapid    kjpg;gPL nra;a KbAk;. ,jw;fhf

ek;gpf;if Mapiliaf; fl;bnaOg;g KbAk;.

 1 2, nX X X     vd nrt;tdhfg; guk;gpAs;s X vOkhw;W khwpnahd;Wld;

$ba Fbnahd;wpypUe;J vLf;fg;gl;l gUkd; n iaf; nfhz;l vOkhw;W

khwpnahd;wpD}lhf Fb ,ilf;fhd    VNjDk; ek;gpf;if kl;lj;jpw;Fupajhf

ek;gpf;if Mapilapid gpd;tUkhW ngw;Wf; nfhs;s KbAk;.

2
X Z

n



 

 n gUkidAila khjpupnahd;wpd; khjpup ,iliag; gad;gLj;jp VjhtJ

ek;gpf;if kl;lj;jpw;F cl;gl;ljhff; fzpf;fg;gl;l ek;gpf;if Mapilapd;

%yk; njspthtJ vd;dntdpy; mf;FbapypUe;J gUkd; n  MFkhW ngw;Wf;

nfhs;sf;$ba rfy khjpupfspd; cjtpAld; rfy ek;gpf;if MapilfisAk;

fzpj;jhy; me;ek;gpf;if Mapilf;fhd ek;gpf;if kl;;lj;jpy; fhl;lg;gLfpd;w

tPjj;jpd; Mapilapy; (95%, 99%  Nghd;w) Fbapilahfpa   cs;slf;fg;gLk;

vd;gjhFk;.

mjw;Nfw;g Fbapil fl;bnaOg;gg;gl;l ek;gpf;if MapilapDs; mikf;f

KbAk; vd me;j ek;gpf;if kl;lj;jpd; fPo; Fwpg;gpl KbAk;.

 ek;gpf;if Mapiliaf; fl;bnaOg;Gk; nghOJ xt;nthU re;ju;g;gq;fSf;Fk;

Vw;wthW gad;gLj;jf;$ba #j;jpuq;fs; gpd;tUkhW jug;gLfpwJ.

 nrt;td; Fbnahd;wpd; Fbkhww;wpwd;

njupAkhapd;>

 nrt;td; Fbnahd;wpd; Fbkhww;wpwd;

njupahjpUf;Fk;nghOJ>

 nrt;tdy;yhj Fbnahd;wpd;

Fbkhww;wpwd; njupAkhapd;

 nrt;tdy;yhj Fbnahd;wpd;

Fbkhww;wpwd; njupahjnghOJ

 2

30n

30n
2

X Z
n




 }

 2S

30n

30n



 2, 1n

S
X t

N




  

2

S
X Z

n
 

2
X Z

n



  2 30n 

2

S
X Z

n
  2 30S n  
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 Fbkhww;wpwd; njupe;j my;yJ njupahj nrt;tdy;yhj Fbapd; rpwpa khjpupapd;

cjtpAld; ek;gpf;if kl;lj;ijf; fl;bnaOg;gy; njhlu;ghf mtjhdk; nrYj;jg;

gLtjpy;iy.

 khjpupg;gUkDk; epaktpyfYk; epiyahf ,Uf;Fk; nghOJk; ek;gpf;if kl;lk;

cau; ngWkhdnkhd;iw vLf;Fk; nghOJk; Mapilapd; mfyk; mjpfupf;Fk;.

m g;n ghO J     ,w;fhff; fl;bnaOg;gg;gLk; ek;gpf;if Mapilapd; ek;gfj;

jd;ik mjpfkhf ,Ue;jhYk; $l jpl;gkhdJ FiwtilAk;.

 ek;gpf;if kl;lj;jpw;Fk; ek;gpf;if Mapilapd; mfyj;jpw;Fkpilapy; vjpu;j;

njhlu;G fhzg;gLk;.

 ek;gpf;if kl;lj;jpw;Fk; ek;gpf;if Mapilapd; mfyj;jpw;Fkpilapy; Neu;j;

njhlu;G fhzg;gLk;.

 ek;gpf;if kl;lKk; epak tpyfYk; epiyahdjhf ,Uf;Fk;nghOJ khjpupg;

gUkd; mjpfupf;fg;gLkhapd; ek;gpf;if Mapilapd; mfyk; FiwtiltJld;

khjpupg; gUkd; Fiwf;fg;gLk; nghOJ ek;gpf;if Mapilapd; mfyk;

mjpfupf;Fk;.

 khjpupg; gUkDf;Fk; ek;gpf;if Mapilapd; mfyj;jpw;Fkpilapy; vjpu; njhlu;

nghd;W fhzg;gLk;.

 khjpupg; gUkDf;Fk; kjpg;ghdpd; jpl;gj;jpw;fpilapy; Neuhd njhlu;nghd;W

fhzg;gLfpd;wJ.

 ek;gpf;if Mapiliaf; fl;bnaOg;Gk;nghOJ $ba ek;gfj;jd;ikiaAk;

cau; jpl;gj;jpidAk; nfhz;l Mapiliag; ngw;Wf; nfhs;tjw;F $ba

ek;gpf;if kl;lnkhd;iwAk; mjpfsT gUkd; nfhz;l khjpupapidAk; ngw;Wf;

nfhs;s Ntz;Lk;.
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Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.9: Fbfs; ,uz;bd; ,ilfspd; tpj;jpahrj;jpw;fhf

ek;gpf;if Mapiliag; gad;gLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 Fbfs; ,uz;bd; ,ilfSf;fpilapyhd tpj;jpahrj;ij kjpg;gPL nra;tjd;

Kf;fpaj;Jtj;ij tpsf;Fthu;.

 khww;wpwd; mwpe;j nrt;td; Fbfs; ,uz;bd; ,ilfspd; NtWghl;bw;fhd

ek;gpf;if Mapilapidf; fl;bnaOg;Gthu;.

 khww;wpwd; mwpe;j nrt;tdy;yhj Fbfs; ,uz;bd; ,ilfspd; NtWghl;bw;fhd

ek;gpf;if kl;lj;ijf; fzpg;gpl;L tpgupg;ghu;.

 Fbkhww;wpwd; mwpag;glhj MapDk; khww;wpwd; rkkhd re;ju;g;gj;jpd; NghJ

khjpup khww;wpwidg; gad;gLj;jp (nghJ) ,ize;j khww;wpwidg; ngw;Wf;

nfhs;thu;.

 ,ize;j khww;wpwidg; gad;gLj;jp nrt;td; Fbfs; ,uz;bd; ,ilfSf;fhd

NtWghl;bid t  guk;gypD}lhf mjd; ek;gpf;if kl;lj;ijf; fzpg;gpLthu;.

 khww;wpwd; mwpag;glhj nrt;td; Fbfs; ,uz;bd; ,ilfspd; NtWghl;bw;fhf

t  guk;giyg; gad;gLj;jp ek;gpf;if vy;iyiaf; fl;bnaOg;Gthu;.

 khww;wpwd; mwpag;glhj nrt;tdy;yhj Fbfs; ,uz;bd; ,ilfspd;

Mapilf;fhf ika vy;iyj; Njw;wj;ijg; gad;gLj;jp ek;gpf;if Mapiliaf;

fl;bnaOg;Gthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; $w;iw khztu;fSf;F Kd;itf;fTk;.

 gzpahsu;fs; 1500 Ngu;fs; ,Uf;Fk; A  epWtdj;jpdJk; 2300 gzpahsu;fs;

,Uf;fpd;w B  epWtdj;jpdJk; Copau; rk;gsj;jpw;fpilNa NtWghL njhlu;ghf

njhopy; rq;fnkhd;wpw;F 95%  ek;gpf;ifapy; kjpg;gPnlhd;iwg; ngw;Wf; nfhs;s

Ntz;ba Njit Vw;gl;lJ.

 NkNy Fwpg;gplg;gl;l $w;W njhlu;gpy; gpd;tUk; tplaq;fs; ntspg;gLkhW

khztu;fNshL fye;Jiuahlypy; <LglTk;.

 A, B  Mfpa ,U epWtdq;fspYk; Copau; rk;gsj;jpw;fpilNa NtWghl;ilg;

ngw;Wf; nfhs;s Ntz;Lkhapd;> A  epWtdj;jpd; rfy Copau;fspdJk;

rk;gsk; B  epWtdj;jpd; rfy Copu;fspdJk; rk;gsj;jpw;Fkpilapyhd

NtWghl;ilg; ngw;Wf; nfhs;s Ntz;Lk; vd;gijj; njspTgLj;jTk;.

 ,J eilKiwr; rhj;jpakw;wJ vd;gjdhy; A epWtdj;jpd; Copau; khjpup

nahd;wpd; rk;gsj;jpw;Fk; B epWtdj;jpd; Copau; khjpupnahd;wpd; rk;gsj;

jpw;Fkpilapyhd NtWghl;bw;fika kjpg;gPl;bidj; jahupf;f KbAk; vdTk;

Rl;bf; fhl;lTk;.

 ,t;thW jahupf;ff;$ba kjpg;gPl;bidg; gy;NtW ek;gpf;if kl;lj;jpdbg;

gilapy; jahupf;f KbAk; vdTk; njspTgLj;jpf; nfhLf;fTk;.
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 khww;wpwd; njupe;j nrt;td; Fbfs; ,uz;bd; ,ilfspd; NtWghl;bd;

Mapilf;fhf kjpg;gPnlhd;iwj; jahupf;Fk; nghOJ khjpup ,ilfSf;fpilap

y hd  Nt Wghl ;bw;F  ek ;gpf ;i f  k l ;l j ;j pw;F upa  Z  ngWkhdj;ijAk; epak

tOitAk; Fzfj;ijAk; rPuhf;fy; Ntz;Lk; vd khztu;fSf;Fj;

njspTgLj;jpf; Fwpg;gpl;l #j;jpuj;ijg; gpd;tUkhW ngw;Wf; nfhLf;fTk;.

 
2 2

1 2
2

x

x y

x x Z
n n



 
  

nraw;ghL - 1

 gpd;tUk; nraw;ghl;il khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 x, y vDk; ,U epWtdq;fspd; Copau; rk;gsq;fSf;fpilapyhd NtWghl;ilr;

Nrhjid nra;tjw;fhf  X   epWtdj;jpd; 100 Copau;fSk;> Y  epWtdj;jpd;
125 Copau;fisAk; nfhz;l khjpupnahd;W Nrhjid nra;ag;gl;lJ. khjpupf;

fika X, Y Mfpa epWtdq;fspd; khjhe;j tUkhdq;fspd; ,ilfs;

KiwNa &gh 55 000Kk; &gh 45 000 Kkhf ,Ue;jJ. Fb nrt;tdhfg;

guk;gpAs;sNjhL Fbkhww;wpwd;fs; KiwNa 1 000 000> 703 125 MftpUe;jJ.

,U epWtdq;fspdJk; ,ilr;rk;gsq;fspd; Mapilf;fhf 95% j;jpy;
ek;gpf;if Mapilapid epu;khzpj;J tpilapid tpsf;fTk;.

jPu;T (nraw;ghL - 1)

 

 

2 2

2

1000000 703125
55000 45000 1.96

100 125

10000 245

y

y
x y Z

n n


 




   

   

 



   1 2Pr 9755 10245    95%     

 x, y Mfpa epWtdq;fspd; Copau;fspd; gUkd; 100 ck;> 125 ck; vd;wthW

vLf;ff;$ba rfy khjpupfisAk; ngw;Wf; nfhz;L khjpup ,ilfspd;

Mapilapidf; fzpg;gpl;L> me;j MapilapD}lhff; Fbapilapd; Mapilf;

fhd rfy ek;gpf;if MapilAk; fzpg;gplg;gLkhf ,Ug;gpd;> mt;thapilfspd;

95%  j;jpYk; &gh 9 755> &gh 10 245 my;yJ mjw;fpilg;gl;l ngWkjpapidg;

ngWk; vd;gJ ,jd; fUj;jhFk;.
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nraw;ghL - 2

 khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 A, B Mfpa ,U epWtdq;fsplkpUe;Jk; kpd;rhu cgfuz tifnahd;W

nkhj;j tpahghupnahUtupdhy; nfhs;tdT nra;ag;gl;lJ. MAl; fhyq;fspd;

epak tpyfy; 150 kzpj;jpahyq;fSk;> 125 kzpj;jpahyq;fSkhFk;. kpd;rhu

cgfuzq;fs; 100 nfhz;l khjpupiag; ngw;Wg; gupNrhjid nra;jNghJ

mtw;wpd; MAl;fhyq;fs;  KiwNa 1500 kzpj;jpahyq;fSk;> 1450 kzpj;jp

ahyq;fSkhff; fpilf;fg; ngw;wJ. nkhj;j tpahghupf;F  99% ek;gpf;ifj;

jd;ikAld; $bajhf Fbfspd; MAl;fhyq;fspd; ,ilfSf;fpilapyhd

NtWghl;il mwpe;J nfhs;tjw;fhd Njit Vw;gl;lJ.

 A, B kpd;rhu cgfuzq;fspd; MAl;fhy Fbg;guk;gy; njupAkh?

 A, B Mfpatw;wpd; kpd;rhu cgfuzq;fspd; MAl;fhyj;jpw;fpilapyhd

NtWghl;bd; khjpupnaLg;Gg; guk;gy; vd;d?

 99%  ek;gpf;if kl;lj;jpw;Fupa  ml;ltizg;  ngWkhdj;ijg;  ngw;Wf;

nfhs;f.

 gpd;tUk; #j;jpuj;jpw;fika Fbfs; ,uz;bd; ,il MAs; fhyj;jpw;fpil

apyhd Mapilia kjpg;gPL nra;f.

2 2

2

A B
A B

A B

X X Z
n n



 
   

 cq;fshy; ngwg;gl;l tpilapid NkYk; tpgupf;fTk;.

jPu;T (nraw;ghL - 2)

 Fbg;guk;gy; njupahJs;sJ.

 A BX X    









B

B

A

A

BA
nn

N
22

,




 ika vy;iyj; Njw;wj;jpw;F mika


2

2.57Z 

 
2 2

2

A B
A B

A B

X X Z
n n



 
   

 
2 2150 125

1500 1450 2.57
100 100

  

50 50.19 

 Pr 0.19 100.19 99%A B      

 A, B Mfpa epWtdq;fspy; kpd;rhu cgfuzq;fs; 100 tPjk; vLf;ff;$ba

rfy khjpupfs; ngwg;gl;L khjpup ,ilfspd; Mapilapidf; fzpg;gpl;L

me;j Mapilapd; cjtpAld; Fbapilfspd; Mapil A B( - )   ahd rfy

ek;gpf;if MapilfSk; fl;bnaOg;gg;gLkhapd;>  mtw;wpy; 99% khd -0.19>
100.19 kzpj;jpahyq;fs; my;yJ mjw;fpilapyhd ngWkjpnahd;iwg; ngWk;
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vd;gJ ,jd; fUj;jhFk;. mj;Jld; ,e;j MapilapDs; ~~0|| cs;slf;fg;

gl;bUg;gjhy; Fbapilapd; Mapilapy; NtWghL fhzg;glkhl;lhJ. mjhtJ

Fbapil rkkhf ,Uf;fyhk;.

nraw;ghL - 3

 gpd;tUk; gpur;rpidfis khztu;fSf;Fg; ngw;Wf; nfhLj;J gapw;rpapy;

<LgLj;jTk;.

 khtl;lq;fs; ,uz;bYs;s Ie;J mq;fj;jtu;fisf; nfhz;l FLk;gq;fspd;

ruhrupr; nryTfSf;fpilapyhd NtWghnlhd;W ,Uf;fpd;wjh vd;gjid

mwpe;J nfhs;tjw;fhd Njit Ma;thsnuhUtUf;F Vw;gl;lJ. nryTfspd;

khww;wpwd; njupahtpbDk; ,U khtl;lq;fspdJk; khww;wpwd; rkkhdJ

vdf; fUJNfhshff; nfhs;sg;gl;lJ.  nryTfs; nrt;tdhd guk;giyf;

nfhz;Ls;sJ vd;gJ mwpag;gl;bUg;gJld; ,U khtl;lq;fspdJk; gUkd;

25 nfhz;l khjpupfs; ,uz;L ngwg;gl;L khjpupj; juTfspD}lhf ,il

khww;wpwd; Nfhlhj kjpg;ghd; vd;gd gpd;tUkhW ngwg;gl;lJ.

1. khtl;lk; 2. khtl;lk;

X 5 200 4 800
S2    500    600

 95%  ek;gpf;if kl;lj;Jld; ,U khtl;lq;fspdJk; nryTfSf;fpilNa

epuhfupg;G kl;lj;jpy; NtWghnlhd;W cs;sjh vd;gjidj; Njbawpa

Ntz;bAs;sJ.

(1) ,U khtl;lq;fisAk; 1 kw;Wk; 2 vdf;  fUjp  nryTfspd; Fbg;

guk;giyf; Fwpj;Jf; fhl;Lf.

(2) ,U khjpupfspdJk; khww;wpwidg; gad;gLj;jp ,ize;j khww;wpwidg;

ngw;Wf; nfhs;sTk;. ,jw;fhfg; gpd;tUk; tha;g;ghl;ilg; gpuNahfpf;f.

   2 2
1 1 2 22

1 2

1 1

2

n S n S
S p

n n

  


 

(3) NkNy ngwg;gl;l ,ize;j khww;wpwdpd;  tu;f;f%yj;ijg;  ngw;Wf;

nfhs;sTk;.

(4) ,U khtl;lq;fspd; nryTfspd; ,ilfSf;fpilapyhd NtWghl;bd;

khjpupnaLg;Gg; guk;giy vOjpf; fhl;Lf.

(5) gpd;tUk; #j;jpuj;jpw;fika ,U khtl;lq;fspdJk; ,ilr; nryTfSf;

fpilapyhd  NtWghl;bw;fhd  95%  ek;gpf;if  Mapiliaf;  fl;b

naOg;gTk;.

 
1 21 2 2

2
1 2

1 1
Pn n

SX X t
n n

    

(6) cq;fshy; ngwg;gl;l tpilapid NkYk; tpsf;fTk;.
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jPu;T (nraw;ghL - 3)

(1)   1X   2
1 1,N  

      2X   2
2 2,N  

(2)  
   

2

11

21

2
22

2
112






nn

SnSn
pS

   

   25 1 500 25 1 600

25 25 2

12000 14400
48

550

    


 





(3)  550 23.45

(4)  

   

   
1 2 1 2

2 2
1 1 1 2

1 2

1 1

2

X X

n S n S

n n

   

  

 

(5)   1 2
2 1 2 1 2

1 1
2

X X t Sp
n n n n

  
 

 
1 1

400 1.96 23.45
25 25

  

 400 12.87 

   P  1 2387.13 412.87 95%     

1 Mk; 2 Mk; khtl;lq;fs; ,uz;bYk; 25 FLk;gq;fs; tPjk; vLf;ff;$ba

rfy khjpupfisAk; ngw;W khjpup ,ilfspd; Mapilapidf; fzpg;gpl;Lf;

MapilapD}lhff; fl;bnaOg;gg;gLk; ek;gpf;if Mapilfspd; 95% Kk; ruhrup

nryTfspd; ,il Mapil 387.13> 417.87 my;yJ mtw;wpw;fpilapyhd

ngWkjpapidg; ngWk; vd 95% ek;gpf;ifAld; $wKbAk;. ,e;j MapilapDs;

~~0|| cs;slf;fg;glhikapdhy; NtWghnlhd;W fhzg;gLtjhf 95% ek;gpf;if

Ald; Fwpg;gpl KbAk;.

  
21 2

t
n n 
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nraw;ghL - 4

 khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 nkhj;j tpahghupnahUtu; A, B  vDk; cw;gj;jp epWtdq;fs; ,uz;bYkpUe;J

xU tif cw;gj;jpnahd;iwf; nfhs;tdT nra;fpd;whu;. mt;Tw;gj;jp

epWtdq;fs; ,uz;bYkpUe;J gUkd; 100 tPjk; nfhz;l khjpupfs; vLf;fg;gl;l

NghJ mt;Tw;gj;jpapd; ,il epiw KiwNa 110g Kk; 98g Kkhf ,Ue;jJ.

nkhj;j tpahghupf;F 95%j;jpyhd ek;gfj;jd;ikAld; Fbfspd; epiwapd;

,ilfSf;fpilNaahd NtWghl;il mwpa Ntz;ba Njit fhzg;gL

fpd;wJ.

 A, B  Mfpa cw;gj;jpfspd; epiwapd; Fbg;guk;gy; mwpag;gl;L;s;sjh?

 A, B  Mfpa cw;gj;jpfspd; epiwapd; NtWghl;bd; khjpupnaLg;Gg; guk;gy;

vd;d?

 ,jw;fhfg; gad;gLj;jf;$ba Jiz vLNfhs;fs; vit?

 gpd;tUk; #j;jpuj;jpw;fika Fbfs;  ,uz;bd;  epiwfSf;fpilapyhd

Mapilia kjpg;gPL nra;f.

 
2 2

2

A B
A B

A B

S S
X X Z

n n
  

 cq;fshy; ngwg;gl;l tpilapid NkYk; tpupTgLj;Jf.

jPu;T (nraw;ghL - 4)

 Fbg;guk;gy; mwpag;glhJs;sJ.

  A BX X    









B

B

A

A
BA

n

S

n

S
N

22

,   - ika vy;iyj; Njw;wj;jpd;gb

 ika vy;iyj;Njw;wk;

 
2 2

2

A B
A B

A B

S S
X X Z

n n
  

 

 

16 15.21
110 98 1.96

100 100

   12 1.96 0.558

   12 1.09

Pr 10.91 13.09 95%A B 

   

  

 

   

 A, B Mfpa cw;gj;jp epWtdq;fspypUe;J 100 myFfs; tPjk; vLf;ff;$ba

rfy khjpupfSk; ngwg;gl;L khjpup ,ilfSf;fhd ek;gpf;if Mapilapidf;

fzpj;j nghOJ 95% Mapilfs; 1 2   If; nfhz;bUf;Fk; vdTk;> 10.91-

13.09 Mapilf;Fs; 1 2    ,Uf;Fk; vd 95%  ek;gpf;ifAld; $wKbAk;

vd;gJ ,jd; fUj;jhFk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbfs; ,uz;bd; ,ilfSf;fpilapyhd NtWghLfisg; ngw;Wf; nfhs;tJ

vd;gJ nray;Kiw uPjpahff; fbdkhf ,Ug;gjdhy; mjid khjpup ,ilfis

mbg;gilahff; nfhz;L kjpg;gPL nra;tJ mtrpakhdjhFk;.

 khww;wpwd; njupe;j nrt;td; Fbfs; ,uz;bd; ,ilfspd; Mapilf;fhf

ek;gpf;if kl;lj;ijf; fl;bnaOg;Gtjw;Fg; gpd;tUk; #j;jpuk; gad;gLj;jg;gLk;.

 
2 2
1 2

2
1 2

A BX X Z
n n



 
  

 njupe;j nrt;tdy;yhj Fbfs; ,uz;bd; ,ilfspd; Mapilf;fhf ek;gpf;if

vy;iyapidf; fzpg;gpLk; NghJ ika vy;iyj; Njw;wj;ijg; gad;gLj;jp

gpd;tUk; #j;jpuk; gad;gLj;j KbAk;.

 
2 2
1 2

1 2 1 2
2

1 2

X X Z
n n



 
     

 Fbkhww;wpwd; njupahJ vdpDk; $l khww;wpwd; rkkhd re;ju;g;gnkhd;wpd;

NghJ khjpup khww;wpwidg; gad;gLj;jp ,ize;j khww;wpwidf; fzpg;gpl;Lr;

nrt;td; Fbfs; ,uz;bd; ,ilfSf;fpilapyhd NtWghl;bw;fhf ek;gpf;if

kl;lk; gpd;tUkhW fzpf;fg;gLk;.

 
1

1 2 / 2 22
1 2

1 1
n n

SpX X t
n n

    

   
2

11

21

2
22

2
112






nn

SnSn
pS

 khww;wpwd; mwpag;glhj nrt;tdy;yhj Fbfs; ,uz;bd; Mapilf;fhd

ek;gpf;if kl;lk; ika vy;iyj; Njw;wj;ijg; gad;gLj;jpg; gpd;tUk;

tha;g;ghl;il mbg;gilahff; nfhz;L fzpf;fg;gLk;.

 
2 2

1 2

2
1 2

A B

S S
X X Z

n n
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Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.10: Fbtpfpj kjpg;gPl;bw;fhf ek;gpf;if Mapilapidg;

gad;gLj;Jthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 Fbtpfpjj;jpw;fhd ek;gpf;if Mapil kjpg;gPL vd;why; vd;d vd;gjid

tpsf;Fthu;.

 Fbtpfpjj;jpw;fhd ek;gpf;if Mapilapidf; fl;bnaOg;Gtjd; Kf;fpaj;Jtj;ij

tpsf;Fthu;.

 nrt;td; guk;gypD}lhf Fb tpfpjj;jpw;fhd ek;gpf;if Mapilapidf;

fzpg;gpLthu;.

 Fbtpfpjj;jpw;fhff; fzpg;gplg;gl;l ek;gpf;if Mapilapid tpsf;Fthu;.

 Fbtpfpjk; njhlu;ghd ek;gpf;if Mapilapd; cjtp nfhz;L gpur;rpidfisj;

jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 tFg;G khztu;fis %d;W FOf;fshf tifg;gLj;jp xt;nthU FOtpw;Fk;

gpd;tUk; re;ju;g;gq;fs; %d;wpy; xd;iwg; ngw;Wf; nfhLf;fTk;.

(1) A  vDk; [dhjpgjp mNgl;rUf;Fg; ngw;Wf; nfhs;sf;$ba thf;F tPjq;fs;

njhlu;ghf 90%  ek;gpf;ifAldhd cWjpnahd;W Njitahf cs;sJ.

(2) rpWNghf ney; mWtilfspy;  gju;  miljy;  tPjk; njhlu;ghf new;

nfhs;tdTr; rigf;F 95% cWjpnahd;W Njitahf ,Ue;jJ.

(3) njhopw;rhiynahd;wpy; cw;gj;jp nra;ag;gLk; nghUs;fspy; epakj;jpw;

fikthf nghUl;fspd; tPjk; njhlu;gpy; 99%  cWjpnahd;iw Kfhikj;

Jtk; vjpu;ghu;f;fpd;wJ.

 khztu; FOf;fsplk; nghJthfg; gpd;tUk; tpdhf;fis Kd;itf;fTk;.

(1) cq;fSf;Ff; fpilf;fg; ngw;Ws;s re;ju;g;gk; vf;Fbg; gukhdk; njhlu;ghd

gpur;rpidnahd;whf ,Uf;fpd;wJ.

(2) mg;gukhdj;jpw;fhd Nfhlyw;w kjpg;ghd; vJ?

(3) mf;Nfhlhj kjpg;ghidg; gad;gLj;jp cupa Fbg; gukhdj;jpw;fhd Nfhlhj

kjpg;gPl;bidg; ngw;Wf; nfhs;tjw;F ePq;fs; gpd;gw;Wk; gbKiwfisf;

Fwpg;gpl;Lf; fhl;Lf.

(4) epak FwpaPLfisg;  gad;gLj;jp  Fwpj;j  kjpg;ghdpd;  khjpupnaLg;Gg;

guk;gypd; epak tOit vOjp ntspg;gLj;jTk;.

 xt;nthU FOf;fspdhYk; Kd;itf;fg;gLk; tplaq;fisf; ftdj;jpw; nfhz;L

gpd;tUk; tplaq;fs; ntspg;gLj;jf;$bajhf fye;Jiuahliy newpg;

gLj;Jq;fs;.

 ,t;thwhd  re;ju;g;gq;fspd; NghJ  Fb tpfpjj;jpw;fhd  khjpup myfpd;

Jiz nfhz;L ek;gpf;if Mapilapid cUthf;FtJ mtrpakhdJ.

 Fb tpfpjj;jpw;fhf Mapilapid cUthf;Ftjw;Fg; Gs;sp uPjpahd

kjpg;ghdhf khjpup tpfpjq;fisg; (P)  gad;gLj;jp kjpg;ghidg; ngw;Wf;

nfhs;tJ mtrpakhFk;.
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 khjpup tpfpjj;jpw;fhd khjpupnaLg;Gg; guk;gypd; epak tO 
 1

n

 
 thFk;.

 Nfhlhj kjpg;ghd;> kjpg;G Njitg;gLk; ek;gpf;if kl;lk;> kjpg;ghdpd;

epak tO vd;gtw;iwg; gpuNahfpj;J Fbtpfpjj;jpw;fhd ek;gpf;if Mapilia

cUthf;f KbAk;.

 xt;nthU FOtpw;Fk; toq;fg;gl;Ls;s re;ju;g;gq;fSf;fikag; ngwg;gl;l

khjpupr; Nrhjidapd; %yk; gpd;tUk; juTfs; ngwg;gl;Ls;sJ vd;gij

Fwpg;gpl;Lf; fhl;lTk;.

(1) [dhjpgjpj; Nju;jypd; thf;fhsu;fspy; vOkhw;whfj; njupT nra;ag;gl;l

10 000 nfhz;l khjpupapy; 5400 Ngu; A  mNgl;rfUf;F thf;fspf;fpd;whu;

vd;gJ njspthfpaJ.

(2) rpWNghf ney; mWtilfspy;  vOkhw;whf 5000 kg  khjpupnahd;wpy;
50 kg msT gjUs;sJ vdf; fhz Kbe;jJ.

(3) njhopw;rhiyapy; cw;gj;jp nra;ag;gl;l nghUs;fs; 200 If;  nfhz;l

vOkhw;W  khjpupnahd;wpy;  10  epakj;jpw;fikahJs;sJ  vd mwpe;J

nfhs;s Kbe;jJ.

 gpd;tUk; MNyhridfisf; FOf;fSf;Fg; nghJthfg; ngw;Wf; nfhLf;fTk;.

(i) cq;fSf;Ff; fpilf;fg; ngw;w re;ju;g;gj;jpw;fika khjpupj; jfty;fisf;

fUj;jpw; nfhz;L Fbtpfpjj;jpw;fhd Nfhlhj kjpg;ghd;fisg; ngw;Wf;

nfhs;sTk;.

(ii) kjpg;ghdpd; epak tOitf; fzpg;gplTk;.

(iii) kjpg;ghid cWjpg;gLj;jf;$ba ek;gpf;if kl;lj;jpw;Fupa epakr; nrt;td;

ngWkhdk; Z   iag; ngw;Wf; nfhs;sTk;.

(iv) Z   ngWkhdj;ij epak tOthy; ngUf;fp epfoj;jf;f tOitg; ngw;Wf;

nfhs;sTk;.

(v) Nfhlhj  kjpg;gpypUe;J  tO  vy;iyiaf;  Fiwj;J  fPo;  ek;gpf;if

kl;lj;ijg;  ngw;Wf; nfhs;sTk;.

(vi) Nfhlhj kjpg;ghDld; tO vy;iyapidf; $l;b cau; ek;gpf;if kl;lj;

ijg; ngw;Wf; nfhs;sTk;.

(vii) ek;gpf;if Mapilapid vOjpf; fhl;Lq;fs;.

(viii) cq;fsJ ek;gpf;if vy;iy njhlu;ghf tpgupf;fTk;.

jPu;T:

(1) (i) Fbtpfpjk;   ,w;fhd Nfhlyhd kjpg;ghndhd;whf khjpup  tpfpjk;
P iag; ngw;Wf; nfhs;s KbAk;.

54.0
10000

5400


(ii)
   1 1P P

for
n n

  


 

0.54 0.46

10000

0.005
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(iii)

(iv)
 

2

1P P
Z

n





1.64 0.005

0.0082

 



(v) 0.54 - 0.0082 = 0.5318

(vi) 0.54 0.0082

0.5482

(vii)  Pr 0.5318 0.5482 90%  

(viii) Md Mapilfs; II If; nfhz;bUf;Fk;.  ,jid  NtW  tifapy;

$wpd; Fbtpfpjk; II MdJ 0.5318 f;Fk; 0.5482 f;Fk; ,ilapy; ,Uf;Fk;

vd 90%  ek;gpf;ifAld; $w KbAk;.

(2) (i)
50

0.01
5000

P  

 (ii)
 1P P

n


 = 

0.01 0.99
0.0014

5 000




(iii)

0.4500

0              1.64
Z

0.4750

0              1.96
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(iv)
 

n

PP
Z




1

2


1.96 0.0014 0.0027 

(v) 0.01 0.0027

0.0073

(vi) 0.01 0.027

0.0127

(vii) 0.0073 0.0127

 Pr 0.0073 0.0127 95%  

(viii) 95%  khd Mapilfs; FbtPjj;jpidf; nfhz;bUf;Fk;.

my;yJ

Fbtpfpjk; II  MdJ 0.73f;Fk; 1.27 f;Fkpilapy; ,Uf;Fk; vd 95%
ek;gpf;ifAld; $w KbAk;.

(3) (i)
10

0.05
200



(ii)
   

n

PP

n




 11 

                 

0.05 0.95

200

0.015






(iii)

(iv)
 

2

1P P
Z

n





2.57 0.015 

0.039

0.4950

  0                 2.57
Z
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(v) 0.05 0.039

0.011

(vi) 0.05 0.039 0.089 

(vii) Pr(0.011 0.089) 99%  

(viii) njhopw;rhiyapy; cw;gj;jp nra;ag;gLk; nghUs;fspy; epakj;jpw;fik

thf ,y;yhjpUf;Fk; tPjk; 1.1%  my;yJ ngWkhdk; 8.9%  my;yJ

mjw;F ,ilapyhd ngWkhdnkhd;whf ,Uf;fKbAk; vd 99%khd

ek;gfj;jd;ikAld; Fwpg;gpl;Lf; fhl;l KbAk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 toq;fg;gl;bUf;Fk; ek;gpf;if kl;lj;jpdbg;gilapy; khjpupj; juTfspD}lhf

Fb tpfpjk; cs;slf;ff;$ba ngWkhd tPr;nrhd;iw kjpg;gpLtjw;Fupa

Fbtpfpjj;jpw;fhd ek;gpf;if Mapilapidf; fl;bnaOg;Gjy; vdg;gLk;.

 Fbtpfpjk;   ,w;fhd Nfhlyhd kjpg;ghd; khjpuptpfpjk; P  MFk;.

 khjpuptpfpjj;jpd; epak tO 
 

n

 1
 Mf ,Ug;gpDk;   j;jpd; rhu;ghf

khjpup tpfpjk; P  apd; %yk; kjpg;gplg;gLtjdhy; mDkhd epak tO 
 

n

pp )1

,d; %yk; fpilf;fg; ngWk;.

 Fb tpfpjj;jpw;fhd ek;gpf;if Mapilapd; tprhykhdJ khjpupapD}lhfg;

ngw;Wf; nfhs;sg;gLtjdhy; khjpup tpfpjj;jpd; khjpupg; guk;gy; nrt;td;

guk;gYf;F mz;kpg;gjhf ,Ug;gjdhy; ek;gpf;if Mapilapid kjpg;gpLtjw;F

epak nrt;td; guk;giyg; gad;gLj;j KbAk;.

 Fb tpfpjj;jpw;fhd ek;gpf;if Mapiliag; gpd;tUkhW ngw;Wf; nfhs;s

KbAk;.

 
2

1 )p p
p Z

n
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Nju;r;rp 7.0: tzpfj; jPu;khdq;fis vLg;gjw;fhfg; Gs;sptpgu

mDkhdq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.11: Fbfs; ,uz;bd; tpfpjq;fspd; NtWghl;bid kjpg;gPL

nra;tjw;fhf ek;gpf;if Mapilapidg; gad;gLj;Jthu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 Fbtpfpjq;fs; ,uz;bd; NtWghl;bw;fhd ek;gpf;if Mapilapd; Njitg;

ghl;bidr; Rl;bf; fhl;Lthu;.

 Fbtpfpjq;fs; ,uz;bd; NtWghl;bd; ek;gpf;if Mapilapidf; fl;b

naOg;Gthu;.

 Fbtpfpjq;fs; ,uz;bd; NtWghl;bd; ek;gpf;if Mapilapidg; gad;gLj;jpr;

nraw;ghl;L uPjpahd gpur;rpidfisj; jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; re;ju;g;gq;fs; njhlu;gpy; khztu;fNshL fye;Jiuahlnyhd;wpy;

<LgLq;fs;.

 efu;g;Gw kw;Wk; fpuhkg;Gwq;fspy; ghlrhiy nry;Yk; taJila vdpDk;

ghlrhiy nry;yhj gps;isfspd;  tpfpjq;fSf;fpilNa NtWghnlhd;W

,Uf;fpd;wjh vd;gjid mwpe;J nfhs;tjw;F Ma;thsnuhUtUf;Fj; Njit

Vw;gl;lJ.

 ePq;fs; Ma;thsnuhUtu; vdf; fUjp ,r;nraw;ghl;by; <LgLk; nghOJ

gpd;gw;wg;gl Ntz;ba nray; Kiwfis tpsf;fTk;.

 Kjyhtjhf efu;g;Gw kw;Wk; fpuhkg;Gwg; gpuNjrq;fspypUe;J ghlrhiy nry;Yk;

taJila gps;isfis cs;slf;fpa khjpupfs; ,uz;il vOkhw;whfj; njupT

nra;a Ntz;Lk; vd;gij cWjpg;gLj;Jq;fs;.

 khjpupiaj; njupT nra;Ak; nghOJ gUkd; 100 my;yJ mijtplf; $ba

khjpupiaj; njupT nra;a Ntz;Lk; vd MNyhrid toq;Fq;fs;.

 khjpupfs; ,uz;by; ntt;Ntwhf ghlrhiy nry;y Ntz;ba taijAila

MapDk;  ghlrhiy nry;yhj gps;isfspd; tpfpjj;ijf; fz;lwpjy; Ntz;Lk;

vd;gij cWjpg;gLj;Jq;fs;.

 khjpupfs; ,uz;bd; tpfpjq;fSf;fpilNa fhzg;gLk; NtWghl;ilj; Njl

Ntz;Lk;  vd;gijr; Rl;bf; fhl;Lq;fs;.

 nghUj;jkhd ek;gpf;if kl;lj;jpdbg;gilapy; gpd;tUk; $w;Wf;fika ek;gpf;if

Mapiliaf; fl;bnaOg;g Ntz;Lk; vd cWjpg;gLj;Jq;fs;.

[kjpg;G]   [ml;ltizg; ngWkjp] [epak tO]

21 pp         
   

2

22

1

11

2

11

n

pp

n

pp
Z







 Fbfs; ,uz;bd; tpfpjq;fs; ,uz;bw;fpilNa fhzg;gLk; NtWghl;ilf;

fz;lwptjw;Fj; Njitahd NtW re;ju;g;gq;fis ,ad;wstpy; ntspg;gLj;jpf;

nfhs;sTk;.



98

nraw;ghL - 1

 gpd;tUk; gpur;rpidfis khztu;fSf;F toq;fp Nfl;fg;gLk; tpdhf;fSf;F

tpilaspg;gjpy; <LgLj;jTk;.

 Mz; thf;fhsu;fs; 400 Ngu;fspy; 264 Ngu;fSk;> ngz; thf;fhsu;fs; 300

Ngu;fspy; 180 Ngu;fSs; vtNuDk; mNgl;rfnuhUtUf;Fg; gf;fr; rhu;ghf

cs;sdu; vd Ma;Tfspd; %yk; njspthfpaJ. mNgl;rfUf;Fg; gf;fr; rhu;ghd

Mz; ngz;fspd; tpfpjq;fspd; tpj;jpahrj;jpw;fhd 95%  ek;gpf;if Mapil

apidf; fl;bnaOg;Gtjw;fhd Njit Vw;gl;lJ. ,jw;fhfg; gpd;tUk; tpdhf;

fSf;F tpilapidg; ngw;Wf; nfhs;sTk;.

(i) mNgl;rfUf;fhd gf;fr; rhu;Gila Mz;fspd; tPjk; vt;tsT?

tpil:- 66.0
400

264


(ii) mNgl;rfUf;Fg; gf;fr; rhu;ghd ngz;fspd; tpfpjk; vt;tsT?

tpil:- 60.0
300

180


(iii) Mz; ngz;fspd; tpfjq;fSf;fpilapyhd NtWghL vt;tsT?

tpil:- 06.060.066.0 

(iv) Mz;fis M vdTk; ngz;fis F  vdTk; milahskplg;gl;Lg; gpd;tUk;

tha;g;ghl;bw;fika khww;wpwidg; ngw;Wf; nfhs;sTk;.

   11
( )

f fm m
m f

m f

P PP P
Var P P

n n


  

001361.0

0008.0000561.0

300

4.06.0

400

34.066.0











(v) 95%  ek;gpf;if kl;lj;jpw;fhd 
2

Z  ngWkhdj;ijg; ngw;Wf; nfhs;sTk;.

tpil:- 2 0.95
        0.4750

96.12/ Z

0.4750

  0                1.96

0.4750

   -1.96
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(vi) gpd;tUk; tha;g;ghl;by; ePq;fs; ngw;w tpilapidg; gpujpaPL nra;aTk;.

tpil:-
   

2

1 1M M F F
M F

M F

P P P P
P P Z

n n


 
  

0.06 1.96 0.001361

0.06 0.072

0.012 0.132

  

 

  

(vii) ,jw;fika mNgl;rfUf;Fg; gf;fr; rhu;Gila Mz;> ngz; thf;fhsu;fspd;

tpfpjq;fSf;fpilNa  NtWghL  njhlu;ghf  cq;fsJ  Kbtpidf;

Fwpg;gpLf.

tpil:- mNgl;rfUf;Fg; gf;fr; rhu;Gila rfy Mz;> ngz; thf;fhsu;

fspd; tpfpjq;fSf;fpilapyhd NtWghL -1.2%   my;yJ  13.2%
my;yJ mtw;wpw;fpilNa fhzg;gLfpd;wJ  vd  95% ek;gfj;

jd;ikAld; Fwpg;gpl;Lf; fhl;l KbAk;.

 Nkw;fhl;ba Fbfs; ,uz;bYkpUe;J 400 Mz;fs;  tPjk; vLf;ff;$ba rfy

khjpupfSk; kw;Wk; ngz;fs; 300 Ngu;fs; tPjk; vLf;ff;$ba rfy khjpupfSf;F

kpilapyhd tFg;ghapilapid vLj;J Nehf;Fk; nghOJ mt;tFg;ghapil

fspy; 95% my;yJ -1.2% my;yJ 13.2% my;yJ ,w;fpilNa fhzg;gLfpd;wJ

vdf; $w KbAk;.

nraw;ghL - 2

 gpd;tUk; gpur;rpidia khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 A  ,ae;jpuj;jpd; %yk; cw;gj;jp nra;Ak; Mzpfspy; 200 If; nfhz;l vOkhw;W

khjpupnahd;iwAk;> B  ,ae;jpuj;jpdhy; cw;gj;jp nra;ag;gLk; Mzpfspy; 200

If; nfhz;l vOkhw;W khjpupnahd;iwAk; Nrhjid nra;j nghOJ tOTld;

$ba Mzpfs; KiwNa 15 ck; 7khff; fpilf;fg; ngw;wJ. ,j;juTfSf;

fika ,ae;jpuq;fs; ,uz;bdJk; cw;gj;jpfspy; NtWghnlhd;W cs;sJ

vd cWjpahff; $w KbAkh? 90%  ek;gpf;if kl;lj;jpidf; fUj;jpw;

nfhs;sTk;.

tpil:-

BA    kjpg;gplg;gl Ntz;bAs;sJ.

035.0
200

7

075.0
200

15





B

A

P

P

ek;gpf;if kl;lk; 90%

0.45

  0                1.64

0.45

   -1.64
Z

2 0.90
        0.4500



100

   

 

 

2

1 1

0.075 0.925 0.035 0.965
  0.04 1.64

200 200

  0.04 1.64 0.00052

  0.04 1.64 0.023

  0.04 0.038

  0.002 0.078

0.002 0.078 90%

0.002 0.078 0.9

A A B B
A B

A B

A B

A B

P P P P
P P Z

n n

P

P



 

 

 
  

 
   

 

  

 

 

    

    

,U ,ae;jpuq;fspd; cw;gj;jpfspy; Fwpg;gpl;lsT NtWghnlhd;W fhzg;gL

fpd;wJ vd;gjw;F 90% ek;gfj;jd;ik fhzg;gLfpd;wJ.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 gukhdq;fs; (tpfpjq;fs;) 
1  kw;Wk; 

2  cld; $ba rhuhj Fbfs; ,uz;bdhy;

ngw;Wf; nfhs;sg;gLk; 
1n  kw;Wk; 2n  vOkhw;W khjpupapD}lf 

1P > 2P  kjpg;ghd;

fspd; ngWkhdq;fisg; ngw;Wf; nfhz;L mg;ngWkhdq;fspD}lhf

Fbtpfpjq;fSf; fpilapyhd NtWghl;il 
1  - 2  kjpg;gPL nra;tjw;Fj;

Njitahd re;ju;g;gq;fs; cz;L.

cjhuzkhf:-

 nkhj;j tpahghupf;F A, B  Mfpa cw;gj;jpfspd; tO tpfpjq;fSf;fpilapyhd
NtWghl;bid mwpe;J nfhs;tjw;fhd Njit Vw;gly;.

 itj;jpanuhUtUf;F Nehnahd;wpw;fhf ,Uf;fpd;w rpfpr;ir Kiwfs;
,uz;bd; %yk; Neha; Rfkiltjw;fhd tpfpjq;fSf;fpilapyhd
NtWghnlhd;W cs;sjh vd;gjid mwptjw;fhd Njit Vw;gly;.

 njhiyf;fhl;rp Ntiyj; jpl;lnkhd;wpw;Fg; gps;isfSk; KjpNahu;fSk;
fhl;Lk; tpUg;gj;jpd; tpfpjj;jpw;fpilapyhd NtWghL fhzg;gLfpd;wjh
vd;gjid mwpe;J nfhs;s Ntz;b Vw;gly;.

 tpfpjq;fs; 
1 > 

2  vDk; FbAld; ,ize;j khjpup tpfpjq;fspd; khjpupg;

guk;gy; <UWg;Gg; guk;gypy; fhzg;gLtjdhy; Fbfs; ,uz;bYkpUe;J ngw;Wf;

nfhs;sg;gLk; khjpupfspd; gUkd; 100 my;yJ mij tplf; $bajhf vLg;gjd;

%yk; khjpup tpfpjq;fs; ,uz;bd; tFg;ghapilapd; khjpupnaLg;G mz;kpj;j

tifapy; nrt;tdhfg; guk;Gk; vdf; fUj KbAk;.

 ,jw;fika Fbfs; ,uz;bd; NtWghl;bw;fhd ek;gpf;if Mapilapidg;

ngw;Wf; nfhs;tjw;Fg; gpd;tUk; tha;g;ghl;ilg; gad;gLj;j KbAk;.

 A, B  vd Fbfs; ,uz;bidAk; milahsg;gLj;Jk; nghOJ>

BA    f;fhd (1- )100%  ek;gpf;if Mapiliag; gpd;tUkhW  ngw;Wf;

nfhs;s KbAk;.

   1 1 2 2
1 2

2
1 2

1 1P P P P
P P Z

n n
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Nju;r;rp 8.0: tzpfj; jPu;khdnkLg;gjw;fhfg; Gs;sptpguf; fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 8.1: Gs;sptpguf; fUJNfhs; NrhjidiaAk; mjDld;

njhlu;Gila vz;zf;fUitAk; mwpe;J nfhs;thu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 fUJNfhis mwpKfg;gLj;Jthu;.

 Gs;sptpguf; fUJNfhs; Nrhjidia tpsf;Fthu;.

 Gs;sp tpguf; fUJNfhs; Nrhjidapd; Njitg;ghl;bidr; Rl;bf; fhl;Lthu;.

 fUJNfhs; Nrhjidapd;NghJ gad;gLj;jg;gLk; #dpaf; fUJNfhspidAk;

khw;Wf; fUJNfhspidAk; mwpKfg;gLj;Jthu;.

 vspa fUJNfhSf;Fk; $l;Lf; fUJNfhSf;Fkpilapyhd NtWghLfisr;

Rl;bf; fhl;Lthu;.

 Kjyhk; tif tOitAk; ,uz;lhk; tif tOitAk; tpsf;Fthu;.

 ek;gpf;if kl;lk; vDk; fUJNfhs; Nrhjidapd; gUkid mwpKfg;gLj;Jthu;.

 fUJNfhs; gupNrhjidnahd;wpd; tYtpid tpsf;fp mjd; fzpg;gPl;L Kiw

apid tpsf;Fthu;.

 Nrhjidg; Gs;sptpguj;jpid mwpKfg;gLj;jp mjd; fzpg;gPl;L Kiwapid

tpsf;Fthu;.

 xU thw;NrhjidiaAk; ,Uthw; NrhjidiaAk; tpsf;Fthu;.

 ,lJ thy;> tyJ thy; Nrhjidia tpsf;Fthu;.

 epuhfupg;Gg; ngWkjpia mwpKfg;gLj;jp epuhfupg;Gg; gpuNjrk; Vw;Wf; nfhs;

gpuNjrk; vd;gtw;iw NtWgLj;Jk; Kiwapid tpsf;Fthu;.

 P  ngWkjpapidiaAk; ek;gpf;if kl;lj;ijAk; tpsf;Fthu;.

 fUJNfhs; Nrhjidapd; gbKiwfisg; gl;bay;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 khztu;fSld; gpd;tUk; fye;Jiuahliy Nkw;nfhs;sTk;.

 ~~ntJg;gfnkhd;wpy; cw;gj;jp nra;ag;gLk; ghz; xd;wpd; epiw 450 g
MFk; vd ntJg;gf cupikahsu; Fwpg;gpLfpd;whu;||. ,f;$w;wpd; cz;ikj;

jd;ikia mwpe;J nfhs;tjw;fhd Njit Efu;Nthu; mjpfhu rigf;F

Vw;gl;lJ vdf; fUJNthk;.

 Nkw;$wg;gl;l re;ju;g;gj;jpy; ftdk; nrYj;Jk;nghOJ ghnzhd;wpd; epiw

450 g vd;gijf; fUJNfhshff; nfhz;L cw;gj;jp nra;ag;gLk; ghz;fspd;

khjpupnahd;iw vLj;J ,jD}lhf 450 g  cs;sJ vDk; fUJNfhs; cz;ik

ahdjh? my;yJ ngha;ahdjh? vd;gjid mwpe;J nfhs;s KbAk; vdTk;

Rl;bf; fhl;lTk;.

 ,q;F ntJg;gfj;jpy; cw;gj;jp nra;ag;gLk; ghz;fspd; ,il epiwahdJ

Fbg;gukhdnkhd;whFk; vdTk;> mf;Fbg; gukhdk; rhu;ghff; fl;bnaOg;gg;

gLk; fUJNfhshdJ Gs;sptpguf; fUJNfhnshd;whFk; vdTk; mf;fUJ

Nfhspd; cz;ikj;jd;ikia khjpupnahd;wpd; jfty;fs; %yk; gupNrhjid

nra;J ghu;f;Fk; ju;f;f uPjpahd nray;KiwNa Gs;sptpguf; fUJNfhs;

gupNrhjid vdTk; khztu;fSf;F tpsf;fTk;.
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 fUJNfhs; gupNrhjidnahd;iw Nkw;nfhs;tjw;fhfj; jw;fhypfkhf

cz;ikahdJ vd Vw;Wf; nfhs;sg;gl;l fUJNfhshdJ #dpaf; fUJNfhs;

vdTk; mf;fUJNfhs; epuhfupf;fg;gLkhapd; Vw;Wf; nfhs;sg;gl;l fUJ

NfhshdJ khw;Wf; fUJNfhs; vdTk; khztu;fSf;F tpsf;fTk;. #dpaf;

fUJNfhs; H
0
 tpd; %yKk; khw;Wf; fUJNfhis H

1 
,d; %yKk;

milahsg;gLj;jg;gLk; vd khztu;fSf;F tpsf;fTk;.

 fUJNfhs; gupNrhjidapd;NghJ fUJNfhs;fisf; fl;bnaOg;Gtjw;fhf

khztu;fSf;Fg; gpd;tUk; MNyhridfis toq;fTk;.

 Kjyhtjhf toq;fg;gl;l juTfSf;fika Fbg; gukhdj;jpw;Fr; rkkhf

mikAk; ngWkhdj;ijr; Rl;bf; fhl;b #dpaf; fUJNfhisf; H
0 
fl;b

naOg;gTk;.

 ,uz;lhtJ gbKiwahf gpur;rpidia kPz;Lk; thrpj;Jf; fl;bnaOg;gg;gl;l

#dpaf; fUJNfhSf;F vjpuhf fl;bnaOg;gf;$ba NtW fUJNfhs;fs;

njhlu;gpy; ftdk; nrYj;jTk;.

 #dpaf; fUJNfhs; cz;ikahdjhf ,Ug;gpd; khw;Wf; fUJNfhs; ngha;ahf

mikAkhW H
1
 If; fl;bnaOg;gTk;.

 #dpaf; fUJNfhs; ngha;ahdjhf ,Ug;gpd; khw;Wf; fUJNfhs; cz;ik

ahdjhFk; Kiwapy; H
1 
If; fl;bnaOg;gTk;.

 toq;fg;gLfpd;w Vida jfty;fisf; ftdkhf thrpj;J nghUj;jkhd

tw;iw cl;gLj;jp #dpaf; fUJNfhSf;F vjpuhf ,d;DnkhU fUJ

Nfhisf; fl;bnaOg;gTk;.

 mt;thW ,uz;lhtjhf fl;bnaOg;gg;gl;l fUJNfhs; khw;Wf; fUJNfhs;

vdg; (H
1
) ngaupLf.

nraw;ghL - 1

 gpd;tUk; re;ju;g;gq;fis khztu;fSf;F toq;fp xt;nthU re;ju;g;gq;fSf;Fk;

nghUe;jf;$ba #dpaf; fUJNfhs;fisAk; khw;Wf; fUJNfhs;fisAk;

fl;bnaOg;Gtjw;F MNyhrid toq;fTk;.

(1) njhopw;rhiynahd;wpdhy; cw;gj;jp nra;ag;gLk; kpd;Fkpnohd;wpd; ,il

MAl;fhykhdJ Mff; Fiwe;jJ  2500 kzpj;jpahykhf ,Uf;Fk; vd

cw;gj;jpahsu; $Wfpd;whu;.

(2) Fwpg;gpl;l kUe;njhd;wpy; xU tif ,urhadg; nghUnshd;W cs;slq;f

Ntz;ba mstpd; ,il 0.005 mg  MFk;.

(3) ntJg;gf cupikahsnuhUtu; jdJ ntJg;gfj;jpy; cw;gj;jp nra;ag;gLk;

ghz;fspd; ,il epiwahff; Fiwe;jJ 450 g Mf ,Uf;Fk; vdf;

Fwpg;gpLfpd;whu;.

(4) cyu; kpd;fy cw;gj;jp epWtdnkhd;wpdhy; cw;gj;jp nra;ag;gLk; cyu;

kpd;fynkhd;wpd; MAl;fhykhff; Fiwe;jJ 5 tUlq;fshFk; vdf;

fk;gdp $Wfpd;wJ.
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(5) MzpAld; (Nut)  el;il  cw;gj;jp nra;Ak; epWtdk;  el;bd; tpl;lk;

5 mm  MFk; vd epWtdk; $Wfpd;wJ.

(6) 100 ml nfhs;sf;$ba Cl;lr; rf;jp nfhz;l ghdg; Nghj;jnyhd;wpy;

,Uf;f Ntz;ba ,urhadr; Nru;f;ifnahd;wpd; ruhrup msT 5 ml I
jhz;lhJ vdf; fk;gdp Fwpg;gpLfpd;wJ.

(7) rpWtu; fjpiufis cw;gj;jp nra;Ak; epWtdnkhd;W jkJ epWtdk;

cw;gj;jp nra;Ak; fjpiufspd; cr;r cauk; 45 cm Mdjhf ,Uf;Fk;

vd epWtdk; $Wfpd;wJ.

jPu;T (nraw;ghL - 1)

(1) 0H : 2500  (cz;ik)

1H : 2500  (ngha;)

 Nkw;fhl;ba fUJNfhisf; fl;bnaOg;Gk;NghJ H
0
 fUJNfhisf; fl;b

naOg;Gtjw;F toq;fg;gl;bUf;Fk; ,ilahd 2500 kzpj;jpahyak; gad;

gLj;jg;gLk;.

 ,uz;lhtJ VNjDk; re;ju;g;gnkhd;wpd;NghJ ,il MAl;fhyk; 2500 kzpj;jp

ahyaj;jpw;Fr; rkg;gLkhapd; cw;gj;jpahsdpd; $w;W cz;ikahdjh

ngha;ahdjh vd;gJ ju;f;f uPjpahf mtjhdk; nrYj;jg;gLk;.

 H
0  
cz;ikahd fUJNfhnshd;whf ,dq;fhzg;gl;ljd; gpd;du; H

1 
ngha;

ahdjhFkhW fUJNfhisf; fl;bnaOg;g Ntz;Lk;. mjhtJ ,il MAl;

fhyk; 2500 kzpj;jpahyq;fis tplf; Fiwthdjhf ,Uf;Fk; nghONj

cw;gj;jpahsupd; $w;Wg; ngha;ahdjhf ,Uf;Fk;. mjdhy; 1H : 2500 

vd ,Uf;f Ntz;Lk;.

(2) 0H : 0.005 

1H : 0.005 

(3) 0H : 450 

1H : 450 

(4) 0H : 5 

1H : 5 

(5) 0H : 5mm 

1H : 5mm 

(6) 0H : 5ml 

1H : 5ml 

(7) 0H : 45cm 

1H : 45cm 
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 nghJthf H
0
 fUJNfhshdJ jw;fhypfkhf cz;ikahdJ vdf; fUJ

Nfhshff; nfhs;sg;gl;L fUJNfhs; fl;bnaOg;gg;gl;lhYk; $lr; rpy re;ju;g;gq;

fspd;NghJ fl;bnaOg;gg;gl;l H
0
  fUJNfhs; ngha;ahf ,Uf;Fk; re;ju;g;gq;

fSk; fhzg;gLfpd;wJ vd;gij khztu;fSf;Fj; njspTgLj;jpf; nfhLg;gjw;

fhf gpd;tUk; nraw;ghLfspy; mtu;fis <LgLj;jTk;.

nraw;ghL - 2

 gpd;tUk; re;ju;g;gq;fSf;fhd fUJNfhs;fisf; fl;bnaOg;GkhW khztu;

fSf;F MNyhrid toq;fTk;.

(1) kpd;Fkpo; cw;gj;jp nra;Ak; epWtdnkhd;wpdhy; cw;gj;jp nra;ag;gLk;

kpd;Fkpo; xd;wpd; ruhrup MAl;fhyk; 26000 kzpj;jpahyq;fshff; fhzg;

gl;lJ. Gjpa El;gj;ij mwpKfg;gLj;jpajd; gpd;du; epWtdk; cw;gj;jp

nra;Ak; kpd;Fkpo; xd;wpd; MAl;fhyk; mjpfupf;Fk; vd cw;gj;jp epWtdk;

$Wfpd;wJ.

(2) ghy;kh cw;gj;jp epWtdnkhd;wpd; ghy;khtpy; 100g ,y;  cs;slq;fpAs;s

nfhOg;gpd; ,il 5g Mff; fhzg;gl;lJ. Gjpa njhopy; El;gj;ijg;

gad;gLj;jpajd; fhuzkhf ghy;khtpy; cs;slf;fg;gLk; nfhOg;gpd;

msT Fiwtile;jJ vd cw;gj;jpf; fhuzp $Wfpd;wJ.

(3) xU tptrhaf; fpuhknkhd;wpd; fle;j gy tUlq;fshf rpWNghfj;jpy;

xU n`f;laupy; fpilf;fg; ngWfpd;w mWtilapd; ,il 3200 kg vdf;
fz;lwpag;gl;Ls;sJ. fle;j tUlj;jpy; rpWNghfj;jpy; Gjpa tpij ney;

tifAk;> etPd gapu;r;nra;if Kiwfs; rpyTk; gad;gLj;jg;gl;ld.

,e;epiyapy; mf;fpuhkj;jpy; tptrhap xUtUf;F n`f;lau; xd;wpw;F

fpilf;fg; ngw;w mWtilapd; ek;gpf;if kl;lk; cz;ikahfNt khw;w

kile;Js;sjh vd;gijg; gupNrhjpf;f Ntz;bAs;sJ.

jPu;T (nraw;ghL - 2)

(1) #dpaf; fUJNfhs; 0H : 26000 

khw;Wf; fUJNfhs; 1H : 26000 

(2) #dpaf; fUJNfhs; 0 : 12H g 

khw;Wf; fUJNfhs; 1 : 12H g 

(3) #dpaf; fUJNfhs; 0 : 3200 H kg 

khw;Wf; fUJNfhs; 1 : 3200 H kg 

 NkNy (1)> (2) Nghd;w gpur;rpidfSf;Fupa fUJNfhSf;fhd tpguj;jpDs;

rkpf;iQnahd;W fhzg;gLtjdhy; mjd; jpir tpsq;Ffpd;wJ vd khztu;

fSf;Fr; Rl;bf; fhl;lTk;.

 vdpDk; (3)tJ gpur;rpidf;Fupa gapu;r;nra;if njhlu;gpy; eilKiwg;gLj;jg;

gl;l Gjpa Kiw tpisr;riy mjpfupg;gjw;F Jiz Gupe;Js;sjh my;yJ

tpisr;riyf; Fiwg;gjw;F cjtp nra;Js;sjh vd;gJ njsptw;wjhf cs;sJ

vd;gijr; Rl;bf; fhl;lTk;. mjw;Nfw;g mg;gpur;rpidf;Fupa khw;Wf; fUJNfhs;

  Gs;spapidg; gad;gLj;jp fl;bnaOg;gg;gl;Ls;sJ vd;gij NkYk; ftdk;

nrYj;jr; nra;aTk;.
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nraw;ghL - 3

 vspa fUJNfhs;> $l;Lf; fUJNfhs; vd;gtw;iw tpsf;Ftjw;F gpd;tUk;

re;ju;g;gq;fs; ,uz;il khztu;fSf;F Kd;itf;fTk;.

(1) A  njhopw;rhiy cw;gj;jp nra;Ak; xU tifahd ,wg;gu; Xlf;$ba

rpy;Yfspd; (lau;) ,il J}u msT Vw;f;Fiwa 2500 km msthFk;

vd ek;gpf;if nfhs;fpd;wJ. J}uj;jpd; epak tpyfy; 100 km vdTk;
J}ukhdJ nrt;td; guk;gnyhd;wpy; cs;sjhf mwpag;gl;lJ. cw;gj;jp

nra;ag;gLk; ,wg;gu; rpy;Yfspy; 50I vOkhw;whfj; njupT nra;J

cw;gj;jpahsupd; $w;wpd; cz;ikj; jd;ik cWjpg;gLj;jg;gly; Ntz;Lk;.

(2) B  njhopw;rhiyahy; cw;gj;jp nra;ag;gLk; ,wg;gu; rpy;Yfspd; ,ilj;J}u

msT 2500 km  mstpy; fhzg;gLk; vd ek;gpf;if nfhs;sg;gLfpd;wJ.

J}uj;jpd; khww;wpwd; njupahJ vd;gJld; guk;gypd; jd;ikAk; njupahJ.

cw;gj;jp nra;ag;gLk; ,wg;gu; rpy;Yfspy; 50I vOkhw;whfj; njupT

nra;J cw;gj;jpahsdpd; $w;wpd; cz;ikj; jd;ikia cWjp nra;a

Ntz;bAs;sJ.

1. ,t;tpU re;ju;g;gq;fspYk; fhzg;gLk;  NtWghLfis  ,ad;wstpy;

ntspg;gLj;jpf; nfhs;sTk;.

2. ,U re;ju;g;gq;fSf;Fk; ntt;Ntwhf #dpaf; fUJNfhisAk; khw;Wf;

fUJNfhisAk; vOjpf; fhl;Lq;fs;.

 ,U re;ju;g;gq;fspYk; fhzg;gLk; NtWghLfisg; gpd;tUkhW fye;JiuahlTk;.

 A   njhopw;rhiyapd; ,wg;gu; rpy;Yfspdhy; gazpf;ff;$ba J}uj;jpd;

khww;wpwd; mwpag;gl;bUg;gJld; B f;fhd mk;khw;wwpwd; mwpag;glhJs;sJ.

A   njhopw;rhiyapd; ,wg;gu; rpy;ypdhy; gpuahzpf;ff;$ba J}uj;jpd; guk;gy;

mwpag;gl;lhYk; $l B f;fhd mg;guk;gy; mwpag;glhJs;sJ.

 ,U re;ju;g;gq;fSf;Fkhd fUJNfhs; gpd;tUkhW ,Uf;f Ntz;Lk;.

(i) 0H : 2500km 

1H : 2500km 

(ii) 0H :  = 2500km

1H : 2500km 

 A  njhopw;rhiyapd; lau; gpuahzpf;Fk; J}uj;jpd; Fb njhlu;ghd jfty;fs;

(guk;gy;> khww;wpwd;) mwpag;gl;bUg;gjdhy; 0H : 2500km   MdJ vspa

fUJNfhnshd;whFk; vd cWjpg;gLj;jTk;.

 B  njhopw;rhiyapd; lau; gazpf;Fk; J}uj;jpd; Fb njhlu;ghd jfty;fs;

(guk;gy;> khww;wpwd;) mwpag;glhjpUg;gjdhy; 0H : 2500km   MdJ $l;Lf;

fUJNfhnshd;whFk; vd tpsf;fTk;.
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nraw;ghL - 4

 fUJNfhs; gupNrhjid njhlu;ghd mbg;gil vz;zf;fUf;fis mwpKfg;

gLj;Jtjw;F gpd;tUk; ml;ltizia khztu;fSf;Ff; fhl;rpg;gLj;jTk;.

0H  cz;ikahdJ    0H  ngha;ahdJ

0H  epuhfupf;fg;gLk;  X 

0H  Vw;Wf; nfhs;sg;gLk;  X

 Nkw;fhl;ba ml;ltizf;fika fUJNfhs; gupNrhjidnahd;wpd; NghJ

,lk; ngwf;$ba tO tiffs; ,uz;ilf; Fwpg;gplTk;.

 Fbf;Nfw;g 0H  cz;ikahf ,Uf;Fk; re;ju;g;gj;jpy; khjpupj; jfty;fspdbg;

gilapy; 0H  epuhfupf;fg;gLkhf ,Ug;gpd; mJ tOnthd;whFk;. mJ

Kjyhk; tif tO vd;wiof;fg;gLk;.

 Fbf;Nfw;g 0H  ngha;ahf ,Uf;Fk; re;ju;g;gj;jpy; khjpupj; jfty;fspdbg;

gilapy; 0H  epuhfupf;fg;gltpy;iy vdpd; mJ tOnthd;whFk;. mJ

,uz;lhk; tif tO vd;wiof;fg;gLk;.

 0H  cz;ikahf ,Uf;Fk; nghOJ 0H  epuhfupg;gjw;fpUf;Fk; epfo;jfT

mjhtJ Kjyhk; tif tOthf ,Ug;gjw;fhd epfo;jfT %yk; fhl;lg;

gLk; vdTk;> mJ gupNrhjidapd; gUkd;> ek;gpf;if kl;lk; Nghd;w ngau;fsp

dhy; miof;fg;gLk; vdTk; njspTgLj;jTk;.

 0H  ngha;ahf ,Uf;Fk; nghOJ 0H it epuhfupf;fhJ ,Ug;gjw;Fs;s epfo;jfT

   apd; %yk; fhl;lg;gLk; vd tpsf;fTk;. (2tJ tif tO epfof;$ba

epfo;jfT)

 fUJNfhs; Nrhjidnahd;wpd; NghJk; ,t;tOf;fs; ,uz;by; KjyhtJ

tif tOthf ,Ug;gjw;fhd epfo;jfT    it Fwpg;gpl;l epiyahd

kl;lj;jpy; itj;Jf; nfhz;L ,uz;lhk; tif tO ,lk; ngWtjw;fhd

epfo;jfit ,ad;wsT FiwAk; tifapy;    fUJNfhs; gupNrhjid

Nkw;nfhs;sg;gLk; vd tpsf;fTk;.   MdJ 0.01, 0.05 Nghd;w kl;lq;fspy;

gad;gLj;jg;gLk; vdj; njspTgLj;jpf; nfhLf;fTk;.

 ,uz;lhtJ tif tO Vw;gLtjw;fhd epfo;jfT    ,optilAk; nghOJ

,uz;lhtJ tif tO Vw;glhjpUg;gjw;fhd epfo;jfT  1  cau;tile;J

nry;fpd;wJ vdTk; mJ Nrhjid tY (power) vd miof;fg;gLk; vd

tpsf;fTk;.

Fbf;fika

khjpupf;fika
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nraw;ghL - 5

 fUJNfhs; gupNrhjidAld; njhlu;ghd ,d;Dk; rpy Kf;fpa gjq;fis

mwpKfk; nra;tjw;F gupNrhjidg; Gs;sptpgutpay; xU thy;g; gupNrhjid

,U thy;g; gupNrhjid ,lJ thy; gupNrhjid> tyJ thy; gupNrhjid>

mtjpg; ngWkhdk;> mtjpg; gpuNjrk;> Vw;Wf;nfhs; gpuNjrk;> p ngWkhdk;

vd;gtw;iw tpsf;Ftjw;Fg; gpd;tUk; re;ju;g;gj;ij khztu;fSf;Fg; ngw;Wf;

nfhLf;fTk;.

 kpd;Fkpo;fs; cw;gj;jpahsnuhUtu; jdJ epWtdj;jpy; cw;gj;jp nra;ag;gLk;

kpd;Fkpo;fspd; ruhrup MAl;fhyk; 2500 kzpj;jpahyq;fs; vdf; $Wfpd;whu;.

MAl;fhyk; nrt;tdhfg; guk;gpAs;sJ vd mwpag;gl;Ls;sJ. MAl;fhyq;

fspd; epak tpyfy; 600 kzpj;jpahyq;fs; vd mDgtj;jpd; %yk; mwpag;

gl;Ls;sJ. kpd;Fkpo;fs; 25 If; nfhz;l khjpupnahd;iw vOkhw;whfg;

gupNrhjid nra;j nghOJ ,il MAl;fhyk; 2200 kzpj;jpahyq;fs;

vdf; fpilf;fg; ngw;wJ. cw;gj;jpahsupd; $w;W cz;ikahdjh vd;gij

05.0  kl;lj;jpy; gupNrhjid nra;a Ntz;bAs;sJ.

(1) MAl;fhyq;fspd; guk;giyf; Fwpg;gpl;Lf; fhl;lTk;.

MAl;fhyk; X vdf; fUjg;gLkhapd; X    2(2500,  600 )N  vdr; Rl;bf;

fhl;lTk;.

(2) khjpup ,ilfspd; khjpupnaLg;Gg; guk;giyf; Fwpg;gpl;Lf; fhl;Lq;fs;.

khjpup ,il X

X )
25

600
,2500(

2

N  vd;W Rl;bf; fhl;lTk;.

(3) khw;Wf; fUJNfhisAk; #dpaf; fUJNfhisAk; Fwpg;gpl;Lf; fhl;lTk;.

khztu;fNshL fye;Jiuahlypy; <Lgl;L>

2500:0 H

1 : 2500H    vdr; Rl;bf; fhl;lTk;.

(4) khw;Wf; fUJNfhisg; gupNrhjid nra;tjw;F khjpupapdJk; FbapdJk;

jfty;fisg; gad;gLj;jpg; Gs;spnahd;iwf; fl;bnaOg;gTk;.

X  2,N  vdTk;

X   








n
N

2

,


  vd;gjdhy;

x
Z

n







fUJNfhs; Nrhjidapy; MdJ Nrhjidg; Gs;sp tpgukhff; fUjg;gLk;

vd khztu;fSf;F tpsf;fTk;.

N(0.1)
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     -2.5         0

Z

05.0
0.45

0
Z

P  MFk;.

     -2.5 1.64Z  

toq;fg;gl;l  re;ju;g;gj;jpw;fikag; gupNrhjidg;Gs;sp tpguj;jpd; ngW

khdj;ijg; gpd;tUkhW fzpg;gpl KbAk; vdTk; njspTgLj;jTk;.

5

600

25002200 
Z

2500

x 2200

600

25 n













  
300

120




  2.5 

(5) Nrhjidg; Gs;sptpguj;jpd; ngWkjpiag; gad;gLj;jp  2200Pr   ,idg;

ngw;Wf; nfhs;sTk;.

 gpd;tUkhW tiuglk; %yk; epfo;jfTf;Fupa gpuNjrj;ij epwe; jPl;bf;

fhl;lTk;.

   5.2Pr2200Pr  Z

              4938.05000.0 

                 0062.0  MFk;.

,e;epfo;jfTg;  ngWkhdkhdJ fUJNfhs;  Nrhjidapd;NghJ  P
ngWkhdk; vd miof;fg;gLk; vd;gij khztu;fSf;Ff; Fwpg;gpl;Lf;

fhl;lTk;. Nrhjidg; Gs;spf;fika #dpaf; fUJNfhis epuhfupg;g

jw;fhf ,Uf;Fk; Fiwe;j gl;r epfo;jfT kl;lkhdJ P ngWkhdk;
vd miof;fg;gLk; vd tpsf;fTk;.

(6) NkNy fzpg;gplg;gl;l P  ngWkhdj;ijAk;  05.0    ngWkhdj;Jld;

xg;gplTk;.

0.0062

1.64

P

Z
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(7) fPNo fhl;lg;gl;bUf;Fk; tiuglj;jpy; epow;wg;gl;l gpuNjrj;jpd; 05.0
,w;Fupa Z  ngWkhdj;ijg; ngw;Wf; nfhs;sTk;.

 epak nrt;td; ml;ltizf;fika Z = -1.64 MFk; fUJNfhs; Nrhjidapd;

NghJ toq;fg;gl;l ek;gpf;if kl;lj;jpw;fikaf; fzpg;gplg;gl;l ngWkhdj;ij

khWepiyg; ngWkjp my;yJ mtjpg; ngWkhdk; vd miof;fg;gLk; vd;gij

khztu;fSf;F tpsf;fTk;.

 NkNy fhl;lg;gl;l tiuglj;jpy; epow;wg;gl;l gpuNjrkhdJ mtjp (epuhfupg;G)g;

gpuNjrk; vdTk; epow;wg;glhj gpuNjrkhdJ Vw;Wf; nfhs; gpuNjrk; vdTk;

miof;fg;gLk; vd tpsf;fTk;.

 ,jw;fika fUJNfhs; gupNrhjidapd;NghJ khjpupnaLg;Gg; guk;giy

epuhfupg;Gg; gpuNjrk;> Vw;Wf; nfhs; gpuNjrk; vd ,U gFjpfshf NtWgLj;j

KbAk; vd  tpsf;fTk;.

 H
0
  epuhfupg;gjw;Fupa ngWkhdq;fs; mtjpg; gpuNjrj;jpNy cs;slf;fg;gLfpd;wJ.

H
0  
epuhfupf;fhJ ,Ug;gjw;Fupa ngWkhdq;fs; Vw;Wf; nfhs; gpuNjrj;jpNy

cs;slf;fg;gl;bUf;Fk;.

(8) fUJNfhs; Nrhjidnahd;wpd; NghJ ,Wjpj; jPu;khdj;ij ,U Kiw

fspy; ngw;Wf; nfhs;s KbAk; vd cWjpg;gLj;jTk;.

1. P   ngWkhdj;ijAk;   IAk; xg;gpLtjd; %yk;

2. mtjpg; ngWkhdj;ijAk; Nrhjidg; Gs;spiaAk; xg;gpLtjd; %yk;

(9) Nkw;Fwpg;gplg;gl;l re;ju;g;gq;fSf;F mikthf  Nrhjidg; Gs;sp tpguj;jpd;

ngWkhdj;ijAk; mtjpg; ngWkhdj;ijAk; xg;gpLtjd; %yk; fUJNfhs;

Nrhjidf;Fupa jPu;khdj;ij vOjpf; fhl;lTk;.

Nrhjidg;Gs;sp tpgug; ngWkhdk; = -2.5
mtjpg; ngWkhdk; = -1.64

mtjpg; gpuNjrj;jpNy - 2.5 cs;Ns miktjdhy; 05.0  kl;lj;jpd;NghJ

H
0
 epuhfupf;fg;gLk; vdj; njspTgLj;jTk;.

(10) NkNy toq;fg;gl;l re;ju;g;gj;jpw;fika P  ngWkhdj;ijAk;   (ek;gpf;if

kl;lk;) ijAk; xg;gpLtjd; %yk; fUJNfhs; Nrhjidf;fika vLf;ff;

$ba jPu;khdj;ij vOjpf; fhl;lTk;.

0.0062

0.05

P







P   Mf ,Ug;gjdhy; 0.05   kl;lj;jpd;NghJ H
0   
epuhfupf;fg;gLk;.

,jw;fika cw;gj;jpahsupd; $w;W ngha;ahdJ vd  95%  (  = 0.05)

ek;gfj;jd;ikAld; Fwpg;gpl KbAk;.

0.05 

-1.64-2.5
Z

0.05   ,w;Fupa cs; ngWkjp

-1'64-2.5
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(11) NkNy toq;fg;gl;l  re;ju;g;gj;jpw;fikaf;  fUJNfhs;  nray;Kiwapd;

NghJ gpd;gw;wg;gl;l nray;Kiwiar; RUf;fkhfr; Rl;bf; fhl;lTk;.

kpd;Fkpo;fspd; MAl;fhyk; njhlu;ghd gpur;rpidapd;NghJ  gpd;gw;wpa

nray;Kiwiag; gpd;tUkhW fye;JiuahlTk;.

(i) 0H : 2500 

1H : 2500   vdf; fUJNfhs; cUthf;fg;gly;.

(ii)

2200 2500

600

5

Z




= -2.5 vdr; Nrhjidg;Gs;sp tpguj;jpd; ngWkjpiaf; fzpj;jy;.

(iii) Nrhjidg;Gs;sp tpguj;ij mbg;gilahff; nfhz;L mtjpg; gpuNjrj;

jpw;Fupa P  ngWkhdj;ijg; ngw;Wf; nfhs;sy;.

0.006 0.01P  

(iv) toq;fg;gl;l ek;gpf;if kl;lj;jpw;fika mtjpg; ngWkhdj;ijg;

ngw;Wf; nfhs;sy;.

0.05   ,w;fika mtjpg; ngWkhdk; -1.64 MFk;.

(v) jPu;khdk; kw;Wk; Kbtpidf; $wy;.  ,J ,U Kiwfspy; ,lk;

ngw;Ws;sJ.

(i) P ngWkhdj;ijAk;   iaAk; xg;gpLtjd; %yk;

(ii) Nrhjidg; Gs;sp tpguj;jpd; ngWkjpiaAk; mtjpg; ngWkjpia

Ak; xg;gpLtjd; %yk;

nraw;ghL - 6

 gpd;tUk; tiuglq;fisg; ngw;Wf; nfhLj;J mtw;wpD}lhf Nfl;fg;gl;l

tpdhf;fSf;F tpiliag; ngw;Wf; nfhs;sTk;.

(i) (ii)

(iii)

Nkw;Fwpg;gplg;gl;l xt;nthU tiuglk; njhlu;ghd re;ju;g;gj;jpw;fika>

(1) KjyhtJ tif tOthf miktjw;fhd epfo;jftpid vOjTk;.

(2) mtjpg; ngWkhdj;ijg; ngw;Wf; nfhs;sTk;.

(3) fUJNfhs;  NrhjidahdJ  xUthy;  Nrhjidnahd;wh  ,Uthy;

Nrhjidnahd;wh vd;gjidf; Fwpg;gpl;L> xUthy; Nrhjidnahd;whf

,Ug;gpd; ,lJ thy;  Nrhjidnahd;wh  tyJ thy;  Nrhjidnahd;wh

vd;gjidf; Fwpg;gplTk;.

(4) fUJNfhs; Nrhjidapd;NghJ jPu;khdj;ijg; ngw;Wf; nfhs;sf;$ba

,U Kiwfis tpgupf;fTk;.

0.05

0.025 0.025

0.01
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tpil:

 (i) 0.01 

(ii) 0.05 

(iii) 0.025
2




0.05 

 (i) Z = -2.33
(ii) Z = 1.65

(iii) 1.96Z  

 (i) xUthy; Nrhjidnahd;whFk;.

,lJ thy; Nrhjidnahd;whFk;.

(ii) xUthy; Nrhjidnahd;whFk;.

tyJ thy; Nrhjidnahd;whFk;.

(iii) ,Uthy; Nrhjidnahd;whFk;.

(4) (i) P iaAk;   ngWkhdj;ijAk; xg;gpLtjd; %yk;

(ii) Nrhjidg; Gs;spiaAk;  mtjpg; ngWkhdj;ijAk;  xg;gpLtjd;

%yk;

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbg; gukhdk; njhlu;ghfj; jw;fhypfkhf cz;ikahdJ vdf; fUjpf; fl;b

naOg;gg;gLk; ju;f;fuPjpahd Gs;sptpguf; fUJNfhs; vDk; ngau; nfhz;L

miof;fg;gLk;. ,jidf; $w;nwhd;wpd; %yk; my;yJ FwpaPl;bd; %yk;

Rl;bf; fhl;l KbAk;.

 Fwpg;gpl;l FbapypUe;J vOkhw;whf khjpupnahd;iwg; ngw;W khjpupj; jfty;

fSf;fika Gs;sptpguf; fUJNfhs; cz;ikahdjh ngha;ahdjh vd;gijr;

Nrhjid nra;jy; Gs;sptpguf; fUJNfhs; Nrhjid vDk; ngau; nfhz;L

miof;fg;gLk;.

 Ma;tpw;fhd Fb>

 Kbtw;wjhf ,Uf;Fk;NghJ my;yJ

 Nrhjidapd;NghJ mynfhd;W NrjKWfpd;wNghJ my;yJ

 Ma;tpw;fhfj; Njitahd mstpy; tsq;fs; (fhyk;> ciog;G> gzk;)

,y;yhjNghJ

Fwpg;gpl;l FbapypUe;J ngw;w khjpupj; jfty;fspD}lhff; Fbg; gukhdj;ij

kjpg;gPL nra;a Ntz;b Vw;gLk;. mt;thwhd re;ju;g;gj;jpd;NghJ gad;gLj;jf;

$ba tpQ;Qhd uPjpahd El;g Kiwnahd;Nw Gs;sptpguf; fUJNfhs;

KiwahFk;.
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 mwpag;glhj gukhdq;fSf;fhf fUJNfhshff; nfhs;sg;gl;l (mDkhdkhff;

nfhs;sg;gl;l) ngWkhdk; #dpaf; fUJNfhs; vd miof;fg;gLk;. ,J H
0

vd milahskplg;gLk;.

 #dpaf; fUJNfhs; epuhfupf;fg;gLkhapd; mjw;F khw;wPlhf Vw;Wf;

nfhs;tjw;fhf ,Uf;Fk; fUJNfhs; khw;Wf; fUJNfhs; vd;wiof;fg;gLk;.

,J nghJthf H
1   
%yk; milahkplg;gLk;.

 khjpupj; jfty;fis mbg;gilahff; nfhz;L epuhfupf;fg;gly; my;yJ

epuhfupf;fg;glhjpUg;gJ #dpaf; fUJNfhshFk;. khjpupj; jfty;fs; %yk;

H
0 
epuhfupf;fg;gLtjw;F Kw;gLkhapd; mg;nghOJ khw;Wf; fUJNfhs; Vw;Wf;

nfhs;sg;gLk;. ,jw;fika jPu;khdkhdJ vt;NtisapYk; #dpaf; fUJNfhs;

njhlu;ghdjhfNt ,Uf;Fk; vd;gJ njspthfpd;wJ.

cjhuzk;:

epWtdnkhd;wpdhy; cw;gj;jp nra;ag;gLk; kpd;Fkpo; tifnahd;wpd; ,il

MAl;fhyk; 1500 kzpj;jpahyq;fshFk; vd ntspg;gLj;jg;gl;Ls;sJ. ,jd;

cz;ik epiyiag;  gupNrhjid  nra;Ak; nghOJ gpd;tUkhW fUJ

Nfhspidf; fl;bnaOg;g KbAk;.

0H : 1500 

1H : 1500 

 xU nrt;td; Fbapd; khww;wpwd; 252   vdj; njupe;jpUg;gpd; Fbapil

50  vd;w fUJNfhs; vspa fUJNfhs; MFk;.

 #dpaf; fUJNfhs; (H
0
) cz;ikahf ,Uf;Fk; NghJ  Fb njhlu;ghd

rfy jfty;fSk; ntspg;gLj;jg;glhtpbd; mJ $l;Lf; fUJNfhshFk;.

cjhuzk;:

VjhtJ Fbnahd;wpd; Fbkhwy; njupahj re;ju;g;gnkhd;wpy; 50  vd;gijg;

guPl;rpj;jy;. mg;NghJ 50:0 H  $l;Lf; fUJNfhshFk;.

 $l;Lf; fUJNfhSf;fhf mNdfkhfg; gukhdq;fSf;F mikthd ngWkhdk;

tPr;rpD}lhfNt #dpaf; fUJNfhs; ntspg;gLj;jg;gLfpd;wJ.

cjhuzk;:

0 0: 50,  : 50H H    my;yJ

0 : 50H    vDk; tifapyhFk;.

 Fbg;gukhdk; njhlu;ghf khjpupapD}lhff; fUJNfhs; Nrhjid Nkw;nfhs;Sk;

nghOJ ,U tO tiffs; ,lk;ngw KbAk;.

(i) Kjyhk; tif tO

Fbj; jfty;fSf;fika #dpaf; fUJNfhs; (H
0
) cz;ikahd re;ju;g;g

nkhd;wpd;NghJ khjpupj; jfty;fspD}lhf epuhfupf;fg;gly;.

mt;thW Vw;gLtjw;fhf ,Uf;Fk; epfo;jftpidr; Nrhjidapd; gUkd;>

ek;gpf;if kl;lk; vDk; ngau;fspdhy; miof;fg;gLk;.

Pr  [H
0
 epuhfupj;jy;  H

0
 cz;ikahdNghJ] =  
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(ii) ,uz;lhk; tif tO

Fbj; jfty;fSf;fika #dpaf; fUJNfhs; ngha;ahd re;ju;g;gj;jpy;

khjpupj; jfty;fspD}lhf H
0 
epuhfupf;fg;glhjpUg;gpd; mJ ,uz;lhtJ

tif tOthFk;. ,t;thW Vw;gLtjw;fhf ,Uf;fpd;w epfo;jfT 

%yk; Rl;bf; fhl;lg;gLk;.

Pr (H
0
 epuhfupf;fhJ ,Uj;jy;  H

0
 ngha;ahdNghJ) = 

 fUJNfhs; Nrhjidnahd;wpd;NghJ ,t;tO tif ,uz;bd; Kjyhk; tif

tO Vw;gLtjw;fhd epfo;jfT ( ) Mapd; Fwpj;j kl;lj;jpy; itf;fg;gl;L

,uz;lhk; tif tO Vw;gLtjw;fhd epfo;jfT ,aYkhd mstpy; ,opT

milAk; tifapy; Nrhjid Nkw;nfhs;sg;gLk;.

 nghJthf   ,d; ngWkhdk; 01> 0.01> 0.05 Nghd;w kl;lq;fspy; Ngzg;gLk;.

 #dpaf; fUJNfhis Vw;Wf; nfhs;tjh ,y;iyah vd;gijj; jPu;khdpg;gjw;F

mtjpg; ngWkhdj;Jld; xg;gpLk; nghUl;L khjpup mtjhdq;fisg; gad;gLj;jpg;

ngw;Wf; nfhs;sg;gLk; Gs;sp tpgug; gupNrhjidg; Gs;sp tpgukhFk;.

 toq;fg;gl;l ek;gpf;if kl;lnkhd;wpd; fPo; mtjpg; gpuNjrj;ijAk; Vw;Wf;

nfhs; gpuNjrj;ijAk; NtWgLj;jf;$ba vy;iyg; ngWkhdNk mtjpg;

ngWkhdk; vDk; ngau; nfhz;liof;fg;gLk;.

 mtjpg; ngWkhdj;ijj; jPu;khdpg;gjw;fhf>

 khjpupnaLg;Gg; guk;gy;

 Nrhjidapd; gUkd;

 mtjpg; gpuNjrk; vd;gtw;iw mwpe;jpUj;jy; Ntz;Lk;.

 jPu;khdnkhd;iw vLg;gjw;F mJ ngw;Wf; nfhs;sg;gLtJ vt;tstPl;L

%ynkhd;wpd; mbg;gilapy; vd;gjid Kjyhtjhfj; njspTgLj;jpf; nfhs;sy;

Ntz;Lk;.

 khjpupnahd;wpD}lhff; fpilf;fg; ngWk; jfty;fis mbg;gilahff; nfhz;L

fUJNfhs; Nrhjid Nkw;nfhs;sg;gLtjdhy; Fwpj;j gFjpapd; njhopw;ghl;

bw;F vLf;ff;$ba ,ilntspapd; Jiz msTfis mbg;gilahff; nfhz;L

,U gFjpfshf tifg;gLj;jg;gLk;. ,jpy; xU gpuNjrj;jpy; H
0 
epuhfupf;fg;gLk;

mNjNtis mLj;j gpuNjrj;jpd; NghJ H
0 
epuhfupf;fg;glkhl;lhJ.

 #dpaf; fUJNfhs; H
0  
epuhfupf;fg;glhjpUg;gjw;Fupajhd ,Uf;Fk; khjpup

cWg;Gf;fSld; $ba njhopw;ghl;bd; ngWkhdq;fis cs;slf;fpa

gpuNjrj;ijf; fUJNfhs; gupNrhjidapd;NghJ mtjpg; gpuNjrk; vd

miof;fg;gLk;.

 0.01> 0.05> 0.10 Nghd;w xU rpwpa khjpup  kl;lj;jpy;    tif 1 tY epfo;

tjw;fhd epfo;jfT mstpy; mtjpg; gpuNjrk; jPu;khdpf;fg;gLk;.
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mtjpg;

gpuNjrk;

Vw;Wf;nfhs;

gpuNjrk;

mtjpg;

gpuNjrk;

Vw;Wf;nfhs;

gpuNjrk;

mtjpg;

gpuNjrk;
mtjpg;

gpuNjrk;

Vw;Wf;nfhs;

gpuNjrk;

 khw;Wf; fUJNfhspd; jd;ikf;F mika mtjpg; gpuNjrk; mikf;fg;gLfpd;w

jpir jPu;khdpf;fg;gLk;.

cjhuzkhf:-

(i) 0 :H  

1:H    Mf ,Uf;Fk;nghOJ

(ii) 0 :H  

1 :H    Mf ,Uf;Fk;nghOJ

(iii)  :0H

 :1H  Mf ,Uf;Fk;nghOJ

 khw;Wf; fUJNfhspy; fhl;lg;gLfpd;w ngWkhdq;fs; #dpaf; fUJNfhspdhy;

toq;fg;gLk; ngWkhdj;jpd; xU gFjpapy; epiyj;jpUg;gpd; mjDld;

njhlu;Gila fUJNfhs; Nrhjid xU thy; NrhjidahFk;. xU thy;

NrhjidahdJ ,lJ thy; Nrhjid> tyJ thy; Nrhjid vd ,U

gFjpfshf NtWgLj;jg;gLk;.

 khw;Wf; fUJNfhspdhy; fhl;lg;gLk; ngWkhdq;fs; #dpaf; fUJNfhspd;

ngWkhdj;ij tplf; Fiwthf ,Ug;gpd; ,lJ thy; gupNrhjid vdTk;

khw;Wf; fUJNfhspdhy; toq;fg;gLk; ngWkhdq;fs; #dpaf; fUJNfhspd;

ngWkhdj;ij tplf; $bajhf ,Ug;gpd; mJ tyJ thy; gupNrhjid vdTk;

miof;fg;gLk;.

,lJ thy; gupNrhjid tyJ thy; gupNrhjid
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 khw;Wf; fUJNfhspdhy; fhl;lg;gLk; ngWkhdq;fs; #dpaf; fUJNfhspdhy;

toq;fg;gLk; ngWkhdj;jpd; ,U gf;fq;fspYk; epiyj;jpUg;gpd; mjDld;

njhlu;Gila fUJNfhs; Nrhjidia ,Uthy; Nrhjid vd;wiof;fg;gLk;.

 Nrhjidg; Gs;spg; ngWkhdj;jpw;fika #dpaf; fUJNfhs; epuhfupg;gjw;F

,Uf;Fk; ,opT epfo;T kl;lk; P ngWkhdk; vd;wiof;fg;gLk;.

 P ngWkhdkhdJ ek;gpf;if kl;lj;ij tplf; $Ljyhf ,Ug;gpd; #dpaf;

fUJNfhs; H
0  
epuhfupf;fg;glhjpUf;Fk;.

 fUJNfhs; Nrhjidapd;NghJ gpd;tUk; gbKiwfs; gpd;gw;wg;gly; Ntz;Lk;.

(i) toq;fg;gl;bUf;Fk; Fbj; jfty;fSf;fika #dpaf; fUJNfhisAk;

khw;Wf; fUJNfhisAk; epWTjy;. (H
0
 ck; H

1
 ck;)

(ii) Fwpj;j FbapypUe;J vOkhw;whf khjpupnahd;iwj; njupT nra;J khjpupj;

jfty;fs; kw;Wk; Fbj; jfty;fSf;fika Nrhjidg; Gs;sp tpguj;jpd;

ngWkhdj;ijAk; ngw;Wf; nfhs;sYk; mjD}lhf P apd; ngWkhdj;ij

Ak; fzpg;gply;.

(iii) toq;fg;gl;l ek;gpf;if kl;lj;jpw;fika mtjpg; ngWkhdj;ijg; ngw;Wf;

nfhs;sy;.

(iv) mtjpg; ngWkhdq;fs;> Nrhjidg; Gs;spapd; ngWkhdq;fs; vd;gtw;iw

xg;gpl;L  my;yJ P apd;  ngWkjpapidAk;  ek;gpf;if  kl;lj;ijAk;

jPu;khdj;ij ntspg;gLj;JtJk; KbTfSf;F tUjYk;.

.

,Uthy; Nrhjid



116

Nju;r;rp 8.0: tzpfj; jPu;khdnkLg;gjw;fhfg; Gs;sptpguf; fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 8.2: Fbnahd;wpd; ,ilf;fhd fUJNfhs; gupNrhjidiag;

gad;gLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 nrt;td; Fbnahd;wpd; ,ilf;fhd fUJNfhs; gupNrhjidia tpsf;Fthu;.

 ,jw;fhfg; gad;gLj;j Ntz;ba gupNrhjidg; Gs;sptpguj;jpidg; gFg;gha;T

nra;thu;.

 khww;wpwd; njupe;j nrt;td; Fbnahd;wpd; ,il njhlu;ghd fUJNfhs;

gupNrhjidf;fhd epak nrt;td; gupNrhjidia Nkw;nfhs;thu;.

 khww;wpwd; njupahj nrt;td; Fbnahd;wpd; ,ilAld; ,izj;j fUJNfhs;

gupNrhjidia Nkw;nfhs;Sk;NghJ gupNrhjidg; Gs;sp tpguj;jpidf; fzpg;

gpLifapy; Fbapd; epak tpyfYf;Fg; () gjpyhf khjpup epak tpyfiyg;

(S) gjpyPL nra;thu;.
 khww;wpwd; njupahj nrt;td; Fbnahd;wpd; ,il njhlu;ghf fUJNfhs;

gupNrhjidapd; rpwpa khjpupnahd;wpD}lhf Nkw;nfhs;Sk;NghJ t  guk;giyg;

gad;gLj;Jthu;.

 nrt;tdy;yhj ve;jnthU FbapdJk; ,ilf;fhd ika vy;iyj; Njw;wj;ijg;

gad;gLj;jp fUJNfhs; gupNrhjidia Nkw;nfhs;thu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; %d;W re;ju;g;gq;fis khztu;fSf;F Kd;itf;fTk;.

1. ,g;gpuNjrj;jpd; juk; 13 Ir; Nru;e;j ghlrhiy khztndhUtdpd; cauj;jpd;

,ilahdJ 162 nrd;wpkPw;wu; vdg; ghlrhiy khztndhUtd; $Wfpd;whu;.

2. Gjpa tpsk;gu  Ntiyj;jpl;lk;  fhuzkhff;  fk;gdpnahd;wpd; ehshe;jr;

ruhrup tpw;gidahdJ Kd;du; fhzg;gl;l ehshe;j  ruhrup tpw;gidahfpa

210 myFfis tplf; $bAs;sjhf Kfhikahsu; fUJfpwhu;.

3. Nrhlhf; Fbghdg; Nghj;jnyhd;wpy;  mlq;fpAs;s  Fbghdj;jpd; msthdJ

mjd; Rl;Lj;Jz;by; Fwpg;gplg;gl;Ls;s 200 kpy;yp yPw;wiu tplf; FiwthdJ

vd thbf;ifahsu;fs; Fw;wk; rhl;Lfpd;wdu;.

 gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; khztu;fSld; fye;Jiuahliy

Nkw;nfhs;sTk;.

 Nkw;Fwpg;gpl;l %d;W re;ju;g;gq;fspYk; Fbnahd;wpd; ,il njhlu;gpyhd

fUj;Jf;fs; ntspaplg;gl;Ls;s re;ju;g;gq;fshFk;.

 Kd;itf;fg;gl;Ls;s ,f;fUj;Jf;fspd; cz;ik> ngha;apid khjpupj; juT

fspD}lhf toq;fg;gl;Ls;s rhl;rpfspd; mbg;gilapNyNa jPu;khdpf;f KbAk;.

 ,jw;Fg; nghUj;jkhd ek;gpf;if  kl;lnkhd;iwg;  gad;gLj;jpf; fUJNfhs;

gupNrhjid Nkw;nfhs;sg;gly; Ntz;Lk;.

 Fb ,il    njhlu;ghd fUJNfhspidg; gupNrhjpg;gjw;F X  kjpg;ghDf;

fhd ngWkjpnahd;W ngwg;glNtz;Lk; vd;gJld; mjw;fhf khjpupj; juTfs;

Njitg;gLk;.
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 mJ khj;jpukd;wp  X  kjpg;ghDf;fhd epak tOtpidAk;> 








n


 fzpj;jy;

Ntz;Lk;.

 Fbapilf;fhd fUJNfhspidg; gupNrhjpg;gjw;F khjpup  ,ilapd; khjpup

naLg;Gg; guk;giy ( X  ,y; guk;gy;) Vw;Wf; nfhs;sg;gl;l gpuNjrk; kw;Wk;

mtjpg; gpuNjrk; vd ,U gFjpfshfg;  gpupj;Jf;  nfhs;Sjy;  Ntz;Lk;.

mjw;F toq;fg;gl;Ls;s ek;gpf;if kl;lkhdJ cjtpahf mikAk;.

 khjpup ,ilf;fhd  khjpupnaLg;Gg; guk;gypid epak nrt;td;  guk;gYf;F

khw;wp mtjpg; ngWkjpapid nghUSz;ik (Z)  cjtpAld; mtjpg; ngW

khdj;ijg; ngWtJ kpf ,yFthdjhf mikAk;.


x

Z

n








 
 
 
 
 

 vd;w gupNrhjidg;  Gs;sp tpguj;jpidf;  fzpg;gpl;Lf;  nfhs;t

jw;Ff; fpilf;fg; ngw;Ws;s  khjpup  ,ilapypUe;J  #dpaf; fUJNfhsp

D}lhff; Fwpg;gplg;gl;Ls;s ,ilapidf; fopj;J khjpup ,ilapd; epak

tOtpdhy; tFj;jy; Ntz;Lk;.

 Nkw;Fwpg;gplg;gl;l fye;Jiuahlypd; gpd;du; Kd;du; Fwpg;gplg;gl;l ,yf;fk;

1 ,d; fPo; toq;fg;gl;Ls;s fUJNfhspidg; gupNrhjpf;Fk; Kiwapidg;

gbg;gbahf khztu;fSf;F MNyhrid toq;fpathW gpd;tUk; nraw;ghl;by;

khztu;fis <LgLj;jTk;.

nraw;ghL - 1

 ,g;gpuNjrj;jpd; juk; 13Ir; Nru;e;j khztu;fspd; ruhrup cauk; (X)  nrt;td;
guk;gnyhd;wpy; fhzg;gLtJld;> epak tpyfy; 5 nrd;upkPw;wu; vdf; fUjTk;.

fUJNfhspidg; gupNrhjpg;gjw;F #dpaf; fUJNfhspidAk; khw;Wf; fUJ

NfhspidAk; fl;bnaOg;GkhW khztu;fSf;F MNyhrid toq;fTk;.

tpil: ;  162
0

H cm 

;  162
1

H cm 

(fUJNfhs; gupNrhjidapd; KjyhtJ gbKiw ,JthFk; vd;gij Rl;bf;

fhl;lTk;.)

 ,yf;Ff; Fbahfpa gpuNjrj;jpd; juk; 13 khztu;fspd; cauj;jpid

gpujpepjpg;gLj;Jk; khjpup ,il cq;fsJ tFg;gpYs;s khztu;fs; vdf;

fUjp cq;fsJ tFg;gpd; vspa vOkhw;whf 9 khztu;fisj; njupT nra;J

khjpup ,il X  ,idf; fzpf;FkhW khztu;fSf;F MNyhrid toq;fTk;.
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 5%  ek;gpf;if kl;lj;jpidg; gad;gLj;jp fUJNfhspidg; gupNrhjpg;gjw;fhf

mtjpg; ngWkjpapid (CV) Z  guk;gypd; cjtpAld; fzpg;gpLkhW khztu;

fSf;F MNyhrid toq;fTk;.

(,U thy; Nrhjid vd;gjdhy; 
2


 NjitahdJ vd;gij khztu;fSf;F

cWjpg;gLj;jTk;.

tpil: 0.05
2




0.025
1.96Z 

 0H  Vw;Wf;nfhs;sy; my;yJ epuhfupj;jYf;fhf jPu;khd epajpapidf;

Fwpg;gpLkhW khztu;fSf;F MNyhrid toq;fTk;.

tpil: Nrhjidg;Gs;sp tpgug; ngWkjp 96.1  vd;w Mapilf;Fs;

fhzg;gLkhapd; 0H  epuhfupf;fg;glhJ.

 khjpupj; juTfisg; gad;gLj;jp khjpup ,il X  ,w;fhd Nrhjidg;Gs;sp

tpguk; (TS)  Z  guk;gypd; JizAld; fzpg;gpLkhW khztu;fSf;F MNyhrid

toq;fTk;.

 khztu;fspdhy; fzpg;gplg;gl;l khjpup ,il 160 Mapd; mjidg; gpd;tUkhW

fzpf;f KbAk; vd;gij khztu;fSf;Fr; Rl;bf; fhl;lTk;.

160 162
1.2 

5

9

X
Z

n




 

   

 Nrhjidg; Gs;sp tpguj;jpd; ngWkjp> mtjpg; ngWkjp vd;gtw;iw xg;gpl;L

jPu;khdj;ij ntspapLtjw;F khztu;fSf;F re;ju;g;gk; toq;fTk;.

tpil: Nrhjidg;Gs;sp tpguk; (1.2) Vw;Wf;nfhs;Sk; gpuNjrj;jpy; miktjdhy;

( 96.1  ,ilapy;) 0H  : epuhfupf;fg;glkhl;lhJ.

 ghlrhiy khztupdhy; $wg;gl;l $w;wpid (fUJNfhs;) tpgupf;FkhW

khztu;fSf;F MNyhrid toq;fTk;.

tpil: Fwpj;j gFjpapd; juk; 13 khztndhUtdpd; cauj;jpd; ,ilahdJ

162 cm  vd  khztd;  $wpa $w;wpid 5%   ek;gpf;if kl;lj;jpy;

Vw;Wf; nfhs;tjw;Fj; Njitahd rhl;rpfis khjpupj; juTfs; toq;F

fpd;wd.

 P  apd; ngWkjpapidf; fzpj;Jf; nfhs;tjd; %yKk; Fbapilf;fhd fUJNfhs;

gupNrhjidia Nkw;nfhs;s KbAk; vd;gij khztu;fSf;Fj; njuptpf;fTk;.

Nrhjidg; Gs;sp tpguj;jpidg; gad;gLj;jp P  apd; ngWkjpapidf; ngw;Wf;

nfhs;s KbAk; vd;gij khztu;fSf;F tpsf;fTk;.

-1.96                 0                   + 1.96
Z

0.025 0.025
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 gupNrhjidg; P  apd; ngWkjpapidf; fzpg;gjw;F khztu;fSf;F MNyhrid

toq;fTk;.

tpil: Nrhjidg;Gs;sp 1.2TS   vd;gjdhy;> TS = -1.2

     0.5000 0.3849 2 0.2302P V    

 P g; ngWkjp Kiwf;Nfw;g jPu;khd epajp vd;why; vd;d vd;gij  khztu;fsplk;

Nfl;fTk;.

tpil:   VP  vd;gjdhy; 0H  Vw;Wf; nfhs;sg;gLk;.

nraw;ghL - 2

 Gjpa tpsk;gu Ntiyj;jpl;lj;jpd; gpd;du; fk;gdpapd; ehshe;jr; ruhrup tpw;gid

Kd;du; fhzg;gl;l ehshe;j tpw;gidahfpa 210 tpw;gid myfpidj; jhz;b

As;sjhf Kfhikahsu; $Wfpd;whu;.

 36 ehl;fspd; khjpupnahd;wpidg; gupNrhjid nra;jNghJ ehnshd;wpw;fhd

,il tpw;gid 225 myFfSk; epak tpyfy; 40 myFfSkhff; fhzg;gl;lJ.

 1% ek;gpf;if kl;lj;jpy; gupNrhjidia Nkw;nfhz;l Kfhikahsupd;

fUj;jpid Vw;Wf; nfhs;s KbAkh vd;gijr; Rl;bf; fhl;lTk;.

gupNrhjidg; P  apd; ngWkjpiaf; fzpf;fTk;.

nraw;ghL - 2 - tpil

210;

210;

1

0









H

H

mtjpg; ngWkjp   0.01;  2.33CV Z 

Nrhjidg; Gs;sp tpguk;
 

225 210
;  2.25

40

36

X
TS Z

S

n

 
  

jPu;khdk;:- TS CV  vd;gjdhy; 0H  epuhfupf;fg;gltpy;iy.

tpgupj;jy;:- Kfhikahsupd;  fUj;J 1%  nghUSz;ik  kl;lj;jpd;  mbg;gil

apy; Vw;Wf; nfhs;tjw;Fj; NjitahdsT  rhl;rpapid  khjpupj;

juTfspd; %yk; toq;Ffpd;wJ.

Z

-0.3849

-0.3849



0.025

-1.2                 0                    + 1.2
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   2.33P P Z TS P Z   

P  apd; ngWkjpapidf; fzpj;jy;.

0.5000 - 0.4878 = 0.0122

P  apd; ngWkjp (0.012)> mtjpg; ngWkjp (0.01) I tpl mjpfkhf ,Ug;gjdhy;

0H  epuhfupf;fg;gltpy;iy.

nraw;ghL - 3

 Nrhlh Fbghdg; Nghj;jnyhd;wpYs;s Fbghdj;jpd; msT mjd; Rl;Lj;Jz;by;

200 kpy;ypyPw;wu; vdf; Fwpg;gplg;gl;Ls;sJ. vdpDk; cupa Fbghd msT

mjpy; ,y;iy vd Efu;Nthu; Fw;wk; rhl;Lfpd;wdu;.

 16 Nghj;jy;fspd; khjpupnahd;wpidg; gupNrhjpj;jNghJ ,il  X  199 kpy;yp

yPw;wu; vdTk; epak tpyfy; 2.5 kpy;yp yPw;wu; vdTk; fz;Lgpbf;fg;gl;lJ.

 = 0.05 ek;gpf;if kl;lj;jpD}lhf Efu;Nthupd; Fw;wr;rhl;bid Vw;Wf; nfhs;s

KbAkh?

 Nrhlh Fspu;ghdg; Nghj;jnyhd;wpd; msT nrt;td; guk;gnyhd;wpy; gpd;gw;wg;

gl;Ls;sJ vdf; fUjTk;.

nraw;ghL - 2 - tpil

200;

200;

1

0









H

H

mtjpg; ngWkjp   0.05, 16 1;  2.95dfCV t     

gupNrhjidg; Gs;sp
 

199 200
;   1.6

2.5

16

X
TS t

S

n

 
   

  1.6 2.95t CV    

jPu;khdk;:-  T / < / CV  Mf ,Ug;gjdhy; 0H  Vw;Wf; nfhs;sg;gLfpd;wJ.

tpgupj;jy;:- Nrhlh Fspu;ghdg;  Nghj;jnyhd;wpYs;s  Fbghdj;jpd;  msT

200 kpy;yp yPw;wu; tplf; FiwthdJ vd  Efu;Nthu;  Kd;itf;Fk;

Fw;wr;rhl;bid = 0.05 mstpd;gb Vw;Wf; nfhs;tjw;Fj; Njit

ahdsT rhl;rpfs; khjpupj; juTfs; %yk; toq;fg;gltpy;iy.

        -2.95     -1.6        0
t

                             0                    2.33

0.025

Z
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbnahd;wpd; njupahj ,il njhlu;ghff; fhzg;gLfpd;w vz;znkhd;W

Fbapil njhlu;ghd fUJNfhshFk;.

 khww;wpwd; njupe;j nrt;td; Fbnahd;wpd; ,ilAld; njhlu;Gila fUJNfhs;

gupNrhjid epak nrt;td; guk;gnyhd;wpd; cjtpAld; Nkw;nfhs;sg;gly;

Ntz;Lk;.

 mjw;fhfg; gad;gLj;j Ntz;ba Nrhjidg; Gs;sp tpgukhf miktJ>

X
Z

n







 khww;wpwd; njupahj Fbnahd;wpd; ,il njhlu;ghd fUJNfhs; Nrhjidapy;

khjpupg; gUkd; mjpfkhf cs;sNghJ  30n  epak nrt;td; guk;gypD}lhfg;

gupNrhjpf;fg;gly; Ntz;Lk;.

 mjw;fhfg; gad;gLj;j Ntz;ba Nrhjidg; Gs;sptpgukhf miktJ 

X
Z

S

n




MFk;.

 khww;wpwd; njupahj nrt;td; Fbnahd;wpd; ,il njhlu;ghd fUJNfhs;

Nrhjid rpwpa khjpupg; gUkD}lhf Nkw;nfhs;tjw;F t  guk;gypd; cjtpAld;

gupNrhjid Nkw;nfhs;sg;gly; Ntz;Lk;.

 mjw;fhfg; gad;gLj;j Ntz;ba Nrhjidg; Gs;sp tpgukhf miktJ

X
t

S

n




,q;F 
X

t
S

n


 
   
 
 

          MFk;.

n-1  vd;gJ guk;gypd; RahjPdg; gbg; ngWkjpahFk;.

 Fbapil  njhlu;ghd  fUJNfhs;  gupNrhjidahdJ  P   ngWkjpapidg;

(P-value) gad;gLj;jpAk; Nkw;nfhs;s KbAk;.

 P  ngWkjp vd;gJ gupNrhjid Gs;sp tpguj;Jld; njhlu;ghd #dpaf;

fUJNfhspid epuhfupg;gjw;Ff; fhzg;gLfpd;w Mff; Fiwe;j epfo;jfT

kl;lkhFk;.

 gupNrhjidapd; nghUSz;ik kl;lj;ij tpl P  apd; ngWkjp mjpfkhapd;

#dpaf; fUJNfhs; epuhfupf;fg;glkhl;lhJ.

1nt 
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Nju;r;rp 8.0: tzpfj; jPu;khdnkLg;gjw;fhfg; Gs;sptpguf; fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 8.3: Fb ,uz;bd; ,ilfspd; NtWghl;bw;fhf fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 Fb ,ilfs; ,uz;bd; NtWghl;bw;fhd fUJNfhs; Nrhjidiaf; fl;b

naOg;Gthu;.

 nghUj;jkhd Nrhjidg; Gs;sp tpguj;jpidg; gad;gLj;jpf; fl;bnaOg;gg;gl;l

fUJNfhSf;fhd rhd;wpid Nrhjid nra;thu;.

 toq;fg;gl;l juTfSf;Fg; nghUe;jf;$bathW mtjpg; ngWkhdj;ijg; ngw;Wf;

nfhs;thu;. (nrt;td; guk;gnyhd;iw my;yJ t  guk;giyg; gad;gLj;jp)

 Nrhjidg; Gs;sp tpguj;jpd; ngWkhdj;ijAk; mtjpg; ngWkhdj;ijAk; my;yJ

P  ngWkhdj;ijAk; xg;gpl;Lj; jPu;khdnkLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; $w;Wf;fspy; khztu;fspd; ftdj;ijr; nrYj;jr; nra;aTk;.

 juk; 13 ,y; fw;Fk; Mz;gps;isnahUtupdJk; ngz;gps;isnahUtupdJk;

ruhrup cauj;jpy; nghUSz;ik kl;lj;jpy; NtWghnlhd;wpy;iy.

 A, B  vDk; ,U ghy;kh tiffspy; A  tiff;F B  tifia tplf; $ba

Efu;thsu; Nfs;tp fhzg;gLfpd;wJ.

 X, Y  vDk; ,U fk;gdpfspy; cw;gj;jp nra;ag;gLk; Fspu;ghdg; Nghj;jy;fspy;

cs;slf;fpAs;s Njwpa nghUs;fspy;  mtjhdk;  nrYj;Jk; nghOJ X
fk;gdpapdhy;  cw;gj;jp nra;ag;gLk;  Fspu;ghdg;  Nghj;jnyhd;wpd; Njwpa

nghUs;fspd;  msthdJ Y fk;gdpapd; nghUs;fis tplf;  FiwthFk;

vd;w fUj;njhd;W  fl;bnaOg;gg;gl;Ls;sJ.

 13 Mk; juj;jpy;  fy;tp  fw;Fk;  ngz;gps;isnahd;wpd;  cauk;  kw;Wk;

Mz;gps;isapd; cauj;jpw;Fk; ,ilapyhd ek;gpf;if NtWghnlhd;wpy;iy

vd ntspg;gLj;jg;gl;bUe;jikapdhy;  gpd;tUkhW  fUJNfhisf; fl;b

naOg;g KbAnkdr; Rl;bf; fhl;lTk;.

#dpaf; fUJNfhs; - 21;  oH

khw;Wf; fUJNfhs; -
211;  H

 A, B  vDk; ,U ngau;  nfhz;l  ,U tiffSs;  ghy;kh B tifia

tpl A   tifg; ghy;khtpw;F $Ljyhd Nfs;tp Efu;Nthuplk; fhzg;gLfpd;wJ.

vdNt gpd;tUk; Kiwapy; fUJNfhisf;  fl;bnaOg;g Ntz;Lk;  vdr;

Rl;bf; fhl;lTk;.

#dpaf; fUJNfhs; - 21;  oH

khw;Wf; fUJNfhs; - 1 1 2;H  
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 X   fk;gdpapdhy;  cw;gj;jp  nra;ag;gLk;  Fspu;ghdg;  Nghj;jnyhd;wpy;

cs;slq;Fk; Njwpa jputj;jpd; msT Y  fk;gdpapdhy; cw;gj;jp nra;ag;gLk;

mNjNghd;w ghdg; Nghj;jnyhd;wpy; cs;slq;Fk;  Njwpa  jputg;  ngW

khdj;ij tplf; FiwthdJ vDk; fUj;njhd;W fhzg;gLtjdhy; gpd;tU

khW fUJNfhisf; fl;bnaOg;g KbAk; vdr; Rl;bf; fhl;lTk;.

#dpaf; fUJNfhs; - ;o x yH  

khw;Wf; fUJNfhs; - 1; x yH  

 Fbfs; ,uz;bd; ,ilfs; rkkhdjh my;yJ ek;gpf;ifapy; NtWghnlhd;W

fhzg;gLfpd;wjh vd;gjidr; Nrhjid nra;tjw;fhf cupa Fbfs; ,uz;Lk;

nrt;tdhfg; guk;gp cs;sjhf ,Ug;gpd; my;yJ mt;thwpy;yhj nghOJ

my;yJ  mwpag;glhj nghOJ Fbfs; ,uz;bypUe;Jk; njupT nra;ag;gLk;

khjpupfspd; gUkd; tprhykhdjhf ,Ug;gpd; ( 301 n  ck; 302 n ) nrt;td;

guk;giyg; gad;gLj;jpr;  Nrhjidg;Gs;sp tpguj;jpd;  ngWkhdj;ij gpd;tUkhW

fzpf;f KbAk; vd khztu;fSf;Fj; njspTgLj;jTk;.

Fbkhww;wpwd; njupe;Js;s nghOJ>

   1 2 1 2

2 2
1 2

1 2

X X
Z

n n

 

 

  




Fbkhww;wpwd; mwpag;glhj nghOJ>

   1 2 1 2

2 2
1 2

1 2

X X
Z

s s

n n

   




 gpd;tUk; gpur;rpidfis khztu;fSf;F Kd;itj;J mjidf; fUJNfhs;

Nrhjidapd; %yk; jPu;g;gjw;F khztu;fSf;F MNyhrid toq;fTk;.

taJ 18 If; nfhz;l Mz;fspdJk; ngz;fspdJk; cau epak tpyfy;

KiwNa cm101   ck; cm122   nfhz;ljhf nrt;tdhfg; guk;gp cs;sJ

vdf; fUjpf; nfhs;sTk;. ,t;taJs;s Mz;fspd; ,il cauk;> ngz;fspd;

,il cauj;ij tpl mjpfkhf cs;sjh vdr; Nrhjid nra;tjw;F

mtrpakhf cs;sJ. Mz;fspy; 50 Ngu;fisAk; ngz;fspy; 40 Ngu;fisAk;

nfhz;ljhf ,Uf;FkhW khjpupfs; ,uz;ilg; guprPyid nra;jNghJ Mz;fspd;

,il cauk; 162.8 cm  vdTk; ngz;fspd; ,il cauk; 159.4 cm vdTk;
mwpag;gl;lJ. ,t;tajpy; Mz;fs;> ngz;fspd; cauj;jpy; nghUSs;s

NtWghnlhd;W ,y;iy vDk; fUJNfhs; 05.0  kl;lj;jpy; Nrhjid

nra;aTk;.

(0.1)N

(0.1)N
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jPu;T:

mtjpg; ngWkhdj;ijg; gad;gLj;jp>

211

210

;

;









H

H

X
1  2

11,N

X
2  2

22 ,N

 1 2X X   









2

2
2

1

2
1

21 ,
nn

N




501 n "  402 n   1 162.8X cm "  2 159.4X cm "  cm101  "  cm122 

  Nrhjidf;fhd Gs;sp tpgug; ngWkhdk;

   1 2 1 2

2 2
1 2

1 2

X X
Z

n n

 

 

  




2 2

162.8 159.4

10 12

50 40

Z






2 2

3.4

10 12

50 40

Z 



1.436Z 

mtjpg; ngWkhdk;

2

0.025 1.96Z  

jPu;khdk;: Nrhjidg; Gs;sp tpguj;jpd; ngWkhdk; Vw;Wf; nfhs; gpuNjrj;jpy; fhzg;

gLtjdhy; 0H  epuhfupf;fg;glhjpUf;Fk;.

KbT: taJ 18If; nfhz;l Mz; ngz;fspdJ ruhrup cauj;jpd; ek;gpf;if

kl;lj;jpy; NtWghL fhzg;gLfpd;wJ  vd;gjid  Vw;Wf;  nfhs;tjw;Fj;

Njitahd  mstpy;  Gs;sptpgu  uPjpahd  rhd;Wfs; 05.0  MtJ

kl;lj;jpy; fhzg;gltpy;iy.

-1.2                 0                    + 1.2

0.025

-1.96                 0                    +1.96

2
0.025


 2

0.025



(0.1)N

Z
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P  ngWkjp mZFKiw Nrhjidg;Gs;sp tpgug; ngWkjp

0 1 2;H   1.436Z 

1 1 2;H   1.44Z 

P  ngWkhdk;  1 2 0.4251 

1 0.8502 

0.1498

jPu;khdk;: 0.1498 0.05P     Mf ,Ug;gjdhy; 0H  epuhfupf;fg;glhjpUf;Fk;.

KbT: 18 taijf; nfhz;l Mz;> ngz;fspdJ ruhrup cauj;jpd; nghUz;iks

kl;lj;jpy; NtWghLs;sJ vd Vw;Wf; nfhs;tjw;fhd Njitahd msT

Gs;sptpgu uPjpahd rhd;W 05.0  kl;lj;jpy; fhzg;gltpy;iy.

 gpd;tUk; gpur;rpidfis khztu;fSf;Fg; ngw;Wf; nfhLj;Jj; jPu;g;gjw;Fj;

Njitahd MNyhridfis toq;fTk;.

ghy;kh cw;gj;jp nra;Ak; fk;gdpnahd;W ,U ,ae;jpuq;fspd; %yk; ghy;khf;fhd

nghjp nra;fpd;wJ. A  ,ae;jpuj;jpdhy; nghjpaplg;gl;l ghy;khg; nghjpfs; 100
ck; B  ,ae;jpuj;jpdhy; nghjpaplg;gl;l ghy;khg; nghjpfs; 50 IAk; khjpupfshff;
nfhz;L gpd;tUk; mstPLfs; fzpg;gplg;gl;Ls;sJ.

440AX g "   394BX g 20A g  "   50B g 

B  ,ae;jpuj;jpid tpl A  ,ae;jpuj;jpy; ghy;kh $Ljyhf epug;gg;gLfpd;wjh

vd;gjid 05.0  kl;lj;jpy; Nrhjid nra;aTk;.

jPu;T:

BA

BA

H

H









;

;

1

0

1001 n  ck; 502 n  Mf ,Ug;gjdhy; ika vy;iyj; Njw;wj;jpw;fika>

A BX X   

2 2

, A B
A B

A B

N
n n

 
 
 

  
 

-1.2                 0                    + 1.2

0.025

-1.44                 0                    1.44

0.4251
0.4251

P ngWkhdk;

my;yJ
 

( 1.44) 0.5 0.4251 0.0749

0.0749 0.1498

P Z

P value Z
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2
A  ,w;fhf 2

AS  ,idAk; 2
B  ,w;fhf 2

BS  ,idAk; kjpg;ghdhfg; gad;gLj;j

KbAkhf  ,Ug;gjdhy;>

 1 2

2 2
1 2

1 2

X X
Z

S S

n n






2 2

410 396

20 50

100 50

Z






46 14

4 50 54

1.91

Z

Z

 




mtjpg; ngWkhdk; = 1.64 Nrhjidg; Gs;sp tpguk; = 1.91

jPu;T: Nrhjidg; Gs;sp tpguj;jpd; ngWkhdk; mtjpg; gpuNjrj;jpy; fhzg;gLtjdhy;

0H  epuhfupf;fg;gLk;.

KbT: B  ,ae;jpuj;ij tpl A  ,ae;jpuj;jpdhy; epug;gg;gLk; ghy;khg; nghjpfspd;

Njwpa epiw mjpfk; vd;gjw;fhd Njitahd msT rhd;Wfs; 05.0
kl;lj;jpy; fhzg;gLfpd;wJ.

P g; ngWkjp mZFKiw

(0.1)N

0.5 0.4719

0.0281

P value  



0                         1.64

0.05

Z<

0.4719

1.910

jPu;khdk;: 0.0281 0.05P   

vd;gjdhy; 0H  epuhfupf;fg;

gLk;.

KbT: 0H  epuhfupf;fg;gLk;.
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 gpd;tUk; gpur;rpidia khztu;fSf;Fg; ngw;Wf; nfhLj;J mjidj; jPu;g;gjw;Fj;

Njitahd MNyhridia toq;fTk;.

xU tiff; fk;gdpnahd;W Mfha tpkhdq;fspd; gad;ghl;bw;fhfg; gad;gLj;jg;

gLk; ,U tifahd  cyu; kpd;fyq;fs; cw;gj;jp nra;fpd;wJ. xU

tifapypUe;J kpd;fyq;fs; ehd;Fk; (04) kw;iwa tifapypUe;J kpd;fyq;fs;

05 vDk; tifapy; khjpupfs; ,uz;bd; gupNrhjid nra;jjd; %yk; ngw;w

juTfisg; gad;gLj;jpg; gpd;tUk; mstPLfs; ngwg;gl;Ls;sd.

1X  = kzpj;jpahyk; 18 750
1S  = 500 kzpj;jpahyk;

2X  = kzpj;jpahyk; 18 480
2S  = 800 kzpj;jpahyk;

,t; ngl;lup tiffs; ,uz;bd; ,il MAs; fhyj;jpw;fpilapyhd nghU

Sz;ik kl;lj;jpy; NtWghL cs;sjh vd;gjid 0.02   kl;lj;jpy; Nrhjid

nra;aTk;.

jPu;T: 0; A BH  

1; A BH  

2 2 4 5 21

0.02
: :

2 2
n nt t


   

7 : 0.01 2.998 3.0Cr t  

 ,q;F Nrhjidg; Gs;sp tpguj;jpd; ngWkhdk; gpd;tUkhW fzpg;gpl KbAk;

vdr; Rl;bf; fhl;lTk;.

   1 2 1 2

1 2

1 1

X X
t

SP
n n

   




Sp vd;gJ khjpup khww;wpwd;fs; ,uz;bd; Nru;f;fg;gl;l epak tpyfyhFk;.

   2 2
1 1 2 2

1 2

1 1

2

n S n S
Sp

n n

  


 

xt;nthU FbapypUe;Jk;  vLf;fg;gLfpd;w  khjpupfs;  rpwpjhf 1 230,  30n n 

,Ue;J Fbapd; khww;wpwd; njupahjpUg;gpd;> nrt;td; guk;gy; nghUj;jkhdjhf

,Uf;Fk;. khwhf t  guk;gy; 1 2 1n n   RahjPdg; gbAld; gad;gLj;jg;gl Ntz;Lk;.

21
2n nt  

-1.2                 0                    +
1.2

2


2



2



2
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Nrhjidg; Gs;sp tpguj;jpidg; ngw;Wf; nfhs;tjw;F Kd;du; $l;L khww;wpwidf;

fzpg;gpLNthk;.

   2 2
1 1 2 22

1 2

1 1

2

n S n S
Sp

n n

  


 

 
   2 24 1 500 5 1 800

4 5 2

  


 

 
2 2(3 500) (4 800)

7

  


 
750000 2560000

7




    2 472857.14Sp 

472857.14Sp 

  687.646

      687.65

Nrhjidg; Gs;sp tpguk;

   1 2 1 2

1 2

1 1

X X
t

Sp
n n

   




18750 18480

1 1
687.65

4 5

t






270

9
687.65

20

t 

270

687.65 0.671
t 



270
0.585

461.41
t  

0.585t 

 
21

2n nt 
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jPu;khdk;: 0.02  ,d; mbg;gilapy; t guk;gypd; ml;ltizg; ngWkhdkhd 2.9998I

tpl Nrhjidg;Gs;spg; ngWkhdk; t = 0.585 rpwpajhf ,Ug;gjdhy; 0H

epuhfupf;fg;glhjpUf;Fk;.

KbT: ,g; ngl;lup tiffs; ,uz;bd; MAs;fhyj;jpd;  ek;gpf;if  kl;lj;jpy;

NtWghL cs;sjh vd;gjid Vw;Wf; nfhs;tjw;fhd NghjpasT Gs;sp

tpgur; rhl;rp 0.02   kl;lj;jpy; fhzg;gltpy;iy.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbfs; ,uz;bd; ,ilfspd; NtWghL njhlu;gpy; fl;bnaOg;gg;gl;l rpw;rpy

fUj;Jf;fspd; cWjpg;ghl;bidr; Nrhjid nra;tjw;fhd re;ju;g;gq;fis

eilKiwapy; re;jpf;f Ntz;b Vw;gLfpd;wJ.

 Fbfs; ,uz;bd; ,ilfs; njhlu;ghf Kd;itf;fg;gl;bUf;Fk; gpur;rpidfSf;F

Vw;wthW vg;nghOJk; #dpaf; fUJNfhs; 210 :  H  vdf; fl;bnaOg;gg;

gLk;.

( 0H  :- Fbfs; ,uz;bd; ,ilfSf;fpilapyhd nghUSz;ikapy; NtW

ghnlhd;W ,y;iy.)

 khw;Wf; fUJNfhs; gpur;rpidf;Fk; khjpupj; juTfSf;Fk; Vw;wjhfg; gpd;tUk;

VjhtJ Kiwnahd;wpw;fikaf; fl;bnaOg;g KbAk;.

211

211

211

:

:

:













H

H

H

 Fbfs; ,uz;Lk; nrt;tdhfg; guk;gpapUg;gpd;> Fbfs; ,uz;bdJk; khww;wpwd;

mjhtJ 2

1  ck; 2

2  ck; njupe;jpUg;gpd; fUJNfhs; Nrhjidf;fhfr;

nrt;td; guk;gypD}lhfr; Nrhjidg; Gs;sp tpguj;jpidg; ngw;Wf; nfhs;tjw;Fg;

gpd;tUk; #j;jpuk; gad;gLj;jg;gLk;.

   1 2 1 2

2 2
1 2

1 2

X X
Z

n n

 

 

  



    )1.0(N

my;yJ

my;yJ
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 Fbfs; ,uz;bdJk; jd;ik njupahjpUg;gpd; my;yJ Fbkhww;wpwd;

njupahjpUg;gpd; khjpupg; gUkd; tprhykhf ,Uf;Fk; nghOJ ( 301 n  ck;

302 n ) ika vy;iyj; Njw;wj;ijg; gad;gLj;jpr; nrt;td; guk;giyg; gad;

gLj;j KbAk; vd;gNjhL Nrhjidg; Gs;sp tpguj;jpidg; gpd;tUkhW fzpf;f

KbAk;.

   1 2 1 2

2 2
1 2

1 2

X X
Z

S S

n n

   




 Fbfs; ,uz;Lk; nrt;tdhfg; guk;gp ,Ue;J Fbkhww;wpwd; mwpahjpUg;gpd;

rpwpa khjpupapd; cjtpAld; Nkw;nfhs;sg;gLk;  fUJNfhs; Nrhjidfspy;

t  guk;giyg; gad;gLj;jp Nrhjidg; Gs;sp tpguj;jpidg; ngw;Wf; nfhs;s

Ntz;b ,Ug;gJld; mjw;Fupa #j;jpuk; gpd;tUkhW:

   1 2 1 2

1 2

1 1

X X
t

Sp
n n

   




Sp vd;gJ $l;L epak tpyfyhFk;.

   2 2
1 1 2 2

1 2

1 1

2

n S n S
Sp

n n

  


 

ftdpf;fTk;:-   ,q;F 2 2
1   vd;gij vLNfhshff; nfhs;Nthk;.

 )1.0(N

 
21

2n nt 
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Nju;r;rp 8.0: tzpfj; jPu;khdnkLg;gjw;fhfg; Gs;sptpguf; fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 8.4: Fbtpfpjj;jpw;fhd fUJNfhs; gupNrhjidiag; gad;

gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 Fbtpfpjj;jpw;fhff; fUJNfhs; gupNrhjidiaf; fl;bnaOg;Gthu;.

 nghUSz;ik kl;lj;jpd; mbg;gilapy; nrt;td; guk;gypd; cjtpAld; mtjpg;

ngWkjpapidg; (epuhfupg;G ngWkjp) ngw;Wf; nfhs;thu;.

 khjpupj; juTfspD}lhfg; Nrhjidg; Gs;sp tpguj;jpd; ngWkjpapidf; fzpg;

gpLthu;.

 Nrhjidg; Gs;sp tpguj;ijAk; mtjpg; ngWkhdj;ijAk; xg;gpl;L jPu;khdk;

vLg;ghu;.

 Fbtpfpjk; njhlu;gpy; jPu;khdj;jpw;F tUthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; tpdhf;fis khztu;fSf;F toq;fp> fye;Jiuahlnyhd;iw

elhj;jTk;.

 ,yq;ifapy; ehshe;j ,lk; ngWfpd;w gps;isfspd; gpwg;gpy; vt;tsT

rjtPjk; ngz;gps;isfshtu; vd ePq;fs; vz;Zfpd;wPu;fs;?

 ,yq;ifg; ghlrhiyfspy; fw;gpf;Fk; Mrpupau;fspy; Mz; Mrpupau;fs;

vt;tsT rjtPjk; vd ePq;fs; vz;Zfpd;wPu;fs;?

 vkJ ehl;by; f.ngh.j. (cau;juk;) rpj;jpailgtu;fspy; vj;jid rjtPjj;jpdu;

gy;fiyf;foff; fy;tpf;fhd (,e;ehl;L gy;fiyf;fofq;fspy;) mDkjpapidg;

ngWfpd;wdu;?

 ,k; %d;W re;ju;g;gq;fSk; Fbtpfpjj;jpy; njhlu;Ggl;Ls;sJ vd;gij cWjpg;

gLj;jTk;.

 xt;nthU Fbtpfpjk; njhlu;gpYk; rl;luPjpahd kw;Wk; rl;luPjpaw;w $w;Wf;fs;

fhzg;gLfpd;wd vd;gijr; Rl;bf; fhl;lTk;.

 Fbtpfpjj;Jld; ,ize;j fUJNfhs; Nrhjidnahd;iwf; fl;bnaOg;gg;

gLfpd;w fUJNfhs;fspd; cz;ik> ngha;j; jd;ikfisg; gupNrhjpg;gjd;

%yk; rpwe;j jPu;khdj;jpw;F tUjy; nghUj;jkhdJ vd;gijr; Rl;bf; fhl;lTk;.

 Fbtpfpjj;Jld; ,ize;j fUJNfhs; Nrhjidia Nkw;nfhs;Sk;NghJk;

NkNy mj;jpahaq;fspy; FbapilAld; njhlu;Gila fUJNfhs; Nrhjid

apd;NghJ gpd;gw;wpa gbKiwfNs gpd;gw;wg;gLfpd;wJ vd;gijj; njspT

gLj;jTk;.

 Fbtpfpjj;jpd;   tpw;F nrt;td; guk;giyg; gad;gLj;jp Nkw;nfhs;sg;gLfpd;w

fUJNfhs; gupNrhjid tpguj;jpd;  Nrhjidg; Gs;sp gpd;tUk; #j;jpuj;ijg;

gad;gLj;jpf; fzpg;gpl;Lf; nfhs;s KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 
n

P
Z










1
 N(0,1)
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 gpd;tUk; gpur;rpidfis khztu;fSf;F Kd;itf;fTk;.

,yq;ifapy; xU ehisf;Fg; gpwf;Fk; Foe;ijfspy; 0.55 tpfpjk; ngz;

gps;isfs; vd;w fUj;J jw;NghJ fhzg;gLfpd;wJ. ,jd; cz;ikj; jd;ik

apidg; guPl;rpg;gjw;F vOkhw;whf 400 gps;isfspd; gpwg;ghdJ khjpupnahd;whf

njupT nra;ag;gl;lJld; mjpy; ngz;gps;isfs; 216 Ngu; ,Ue;jdu; vdTk;

mwpag;gl;lJ. ,f;fUj;J cz;ikaw;wjh vd;gij 5%  ek;gpf;if kl;lj;jpy;

guPl;rpf;fTk;.

jPu;T:

fUJNfhs; : #dpaf; fUJNfhs;

55.0:

55.0:

1

0









H

H

 400n   216X 

54.0
400

216
P

P    
 1

,N
n

 


 
 
 

mtjpg;Gs;spapidg; ngw;Wf; nfhs;sy;.

Nrhjidg;Gs;sp tpguk;

 1

P
Z

n



 






0.54 0.55

0.55 0.45

400

Z





0.01

0.2475

400

Z




0.01 20

0.2475
Z

 


0.20

0.4975
Z




0.402Z 

2/ 2/
0.475 0.475

-1.96             0               +1.96

0.025 0.025 

N (0,1)

2 0.025 1.96Z Z  
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jPu;khdk;:

Z = 0.402 vd;gJ Vw;Wf; nfhs;Sk;  gpuNjrj;jpy;  fhzg;gLtjdhy; #dpaf;

fUJNfhs; epuhfupf;fkhl;lhJ.

KbT:

xU ehisf;F epfo;fpd;w Foe;ijfspd; gpwg;gpy; ngz;gps;isfspd; tPjk; 0.55I

tpl NtWgl;lJ vd;gij Vw;Wf;  nfhs;tjw;Fg;  NghJkhd  Gs;sptpgu uPjpahd

r hl ;r pf s ; 05.0  kl;lj;jpy; fhzg;gltpy;iy.

 tFg;gpYs;s khztu;fisg; nghUj;jkhdthW FOf;fshfg; gpupj;Jg; gpd;tUk;

nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 1

 njhopw;rhiynahd;wpy; cw;gj;jp nra;ag;gLfpd;w kpd;Fkpo;fspy; 1000 kzpj;jp

ahyq;fs; vuptjw;Fs; gOjilfpd;w kpd;Fkpo;fspd; tPjk; 0.10I tpl

tpj;jpahrg;gltpy;iy vd cupa epWtdk; $Wfpd;wJ. ,e;j cz;ik epiy

apidg; guPl;rpg;gjw;fhf 144 kpd;Fkpo;fspd; khjpupnahd;wpid vLj;Jg; guPl;rpj;j

NghJ 22 kpd;Fkpo;fs; 1000 kzpj;jpahyq;fs; fopa Kd;du; gOjile;jik

njupa te;jJ. ,f;fk;gdpapd; fUj;J cz;ikf;F Gwk;ghdjh vd;gij>

(1) 5%  ek;gpf;if kl;lj;jpYk;

(2) 2%  ek;gpf;if kl;lj;jpYk;

(3) 1%  ek;gpf;if kl;lj;jpYk;

guPl;rpf;fTk;.

jPu;T:

(i) 05.0  kl;lj;jpy;

22
0.153

144
P     n = 144 vd;gjdhy;>

     
 1

,N
n

 


 
 
 

  vd;gjdhy;

#dpaf; fUJNfhs;: 1.0:0 H

khw;Wf; fUJNfhs;: 1.0:1 H

mtjpg; gpuNjrk;:

P

-1.2                 0                    +

0.025

-1.96           0             1.96

0.025 0.025
Z

2


2
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Nrhjidg; Gs;sp:

 1

P
Z

n



 






 1

0.153 0.1 0.053 12

0.30.1 0.9

144

2.12

P
Z

n

Z

Z



 






 
 





jPu;khdk;:

Nrhjidg;Gs;spapd; ngWkjp mtjpg;gpuNjrj;jpy; mike;Js;sjhy; 0H  epuhfupf;fg;

gLk;.

KbT:

1000 kzpj;jpahyq;fs; vupa Kd;du; gOjilfpd;w kpd;Fkpo;fspd; tpfpjk; 0.1I

tpl tpj;jpahrkhdJ vd;gjid Vw;Wf; nfhs;tjw;Fg; NghJkhdsT Gs;sptpgu

uPjpahd rhl;rpfs; 05.0  kl;lj;jpy; fhzg;gLfpd;wJ.

(ii) 02.0  kl;lj;jpy; mtjpg; ngWkjp

#dpaf; fUJNfhs; kw;Wk; khw;Wf; fUJNfhs; vd;git NtWglhik fhuzkhf

gupNrhjidg; Gs;sp tpguk; mNj ngWkjpahf ,Ug;gjdhy; gupNrhjid Kbtpidg;

gpd;tUkhW Kd;itf;fyhk;.

jPu;khdk;:

guPl;irg; Gs;spapd; ngWkjp 2.12 Vw;Wf;nfhs;Sk; gpuNjrj;jpy; fhzg;gLtjdhy;

0H  epuhfupf;fhJ.

KbT:

1000 kzpj;jpahyq;fs; vupa Kd;du; gOjilfpd;w kpd;Fkpo;fspd; tpfpjk; 0.1I

tpl tpj;jpahrkhdJ vd;gij Vw;Wf; nfhs;tjw;Fg; NghJkhdsT rhl;rp 0.02 
kl;lj;jpy; fhzg;gltpy;iy.

        N(0,1)

0.025

-2.33          0                  2.33

0.01 0.01 Z

2
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(iii) 01.0  kl;lj;jpy; mtjpg; ngWkjp

,r;re;ju;g;gj;jpYk; cupa fUJNfhs; miktplk; kw;Wk; gupNrhjidg; Gs;spapd;

fzpg;gPL mt;thNw ,lk;ngWtjdhy; jPu;tpidAk; KbtpidAk; gpd;tUkhW

Kd;itf;fyhk;.

jPu;khdk;:

Nrhjidg; Gs;sp tpguj;jpd; ngWkjp Vw;Wf; nfhs;Sk; gpuNjrj;jpy; mike;jpUg;g

jdhy; 0H  epuhfupf;fhJ.

KbT:

1000 kzpj;jpahyq;fs; vupa Kd;du; gOjilfpd;w kpd;Fkpo;fspd; tpfpjk; 0.1I

tpl NtWgl;lJ vd;gij Vw;Wf; nfhs;tjw;F Njitahd  Gs;sptpgu  uPjpahd

rhl;rp 01.0  kl;lj;jpy; fhzg;gltpy;iy.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 VjhtJ Fbnahd;wpy; mlq;fpAs;s VjhtJ Jizg; gz;GfSldhd myF

fspd; tpfpjk; njupahjNghJ mJ njhlu;gpy; rl;luPjpahd rl;luPjpaw;w Kiwapy;

gy;NtW re;ju;g;gq;fspy; gy;NtW fUj;Jf;fs; $wg;gLk;.

 Fbg;guk;gy; nrt;tdhfTs;s NghJ khjpup tpfpjj;jpd; khjpupnaLg;Gg; guk;g

yhdJ nrt;tdhfg; guk;gpapUf;Fk;.

 FbahdJ nrt;tdhfg; guk;gpr; nry;yhtpbd; khjpupg; gUkd; tprhykhdjhFk;

NghJ  100n  khjpup tpfpjj;jpd; khjpupg; guk;gypd; ika vy;iy Njw;wj;jpw;

Nfw;g fpl;ba nrt;td; guk;gypy; ,Uf;Fk; vd;gJ vLNfhshff; nfhs;sg;gLk;.

 mjw;Nfw;g Fbtpfpjj;Jld; ,ize;jjhfr; nrt;td; guk;giyg; gad;gLj;jp

Nkw;nfhs;sg;gLfpd;w fUJNfhs; gupNrhjidf;fhd Nrhjidg; Gs;sp

tpguj;jpidg; ngw;Wf; nfhs;tjw;Fg; gpd;tUk; #j;jpuk; gad;gLj;jg;gLk;.

 1

P
Z

n



 






-1.2                 0                    +
1.2

0.025

-2.58         0                  2.58

0.495 0.495

Z

0.005 0.005

2



2



   N(0,1)
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Nju;r;rp 8.0: tzpfj; jPu;khdnkLg;gjw;fhfg; Gs;sptpguf; fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 8.5: Fb tpfpjq;fs; ,uz;bd; NtWghl;bw;fhd fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 Fb tpfpjq;fs; ,uz;bd; Mapilf;fhd fUJNfhisiaf; fl;bnaOg;Gthu;.

 nghUSz;ik kl;lj;jpd; mbg;gilapy; nrt;td; guk;gypD}lhf mtjpg;

ngWkhdj;ijg; ngw;Wf; nfhs;thu;.

 khjpupj; juTfspD}lhfr; Nrhjidg;Gs;sp tpguj;jpd; ngWkhdj;ijg; ngw;Wf;

nfhs;thu;.

 jPu;khd epajpfis ntspg;gLj;Jthu;.

 fUJNfhs; njhlu;gpy; jPu;khdnkLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; Rtnuhl;bfis tFg;gpy; fhl;rpg;gLj;jpf; fye;Jiuahlnyhd;iw

Nkw;nfhs;sTk;.

 Fbj;njhifnahd;wpd; vitNaDk; Jizg; gz;GfSld; $ba myFfspd;

tPjkhdJ kw;Nwhu; Fbapy; mNj Jizg; gz;GfSld; $ba myFfspd;

tPjj;Jld; xg;gpl;Lj; jPu;khdnkLf;f Ntz;ba re;ju;g;gq;fis eilKiwapy;

vkf;Fr; re;jpf;f Ntz;b Vw;gLfpd;wJ vd;gij khztu;fSf;Fr; Rl;bf;

fhl;lTk;.

 ,U Fbfspd; Jizg; gz;GfSld; $ba myFfspd; tPjq;fSf;fpilNa

vitNaDk; NtWghLfs; njhlu;ghf Kd;itf;fg;gl;bUf;Fk; fUJNfhs;fspd;

cz;ikj;jd;ikapid mwpe;J nfhs;tJ nghUj;jkhdJ vd;gjidr; Rl;bf;

fhl;lTk;.

 ,U FbfSk; nrt;tdhfg; guk;gp ,Ug;gpd; my;yJ khjpupg; gUkd; ngupjhf

,Ug;gpd; ( 1001 n  ck; 1002 n ) mf;Fb njhlu;gpy; Jizg; gz;Gf;Fupa

tpfpjq;fSf;fpilNa NtWghL njhlu;ghf Kd;itf;fg;gl;bUf;Fk; fUJNfhs;

fspd; cz;ikj;jd;ikiar; Nrhjid nra;tjw;F ,il 
2   ck;

khww;wpwd; 
   








 




2

22

1

11 11

nn


 Mfpa nrt;td; guk;giyg; gad;gLj;j

KbAk; vdf; Fwpg;gpl;Lf; fhl;lTk;.

A tq;fpapd; Copau;fspy;

12%j;jpdu; gapYdu;fshtu;

B tq;fpapd; Copau;fspy;

8%j;jpdu; gapYdu;fshtu;

A tq;fpapd; mlFg; nghUs;

fspy; 6%khditfs; kPl;fg;

gltpy;iy.

B tq;fpapd; mlFg; nghUs;

fspy; 5%khditfs; kPl;fg;

gltpy;iy.
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 mz;ikf; fhyj;jpy; re;ijapy; mwpKfg;gLj;jg;gl;Ls;s cld; czT tif

fis Efu;T nra;Ak; kidahspfspd; tpfpjq;fs; rkkhdjh vd;gjidr;

Nrhjid nra;tjw;fhff; nfhOk;G khtl;lj;jpYk; khj;jis khtl;lj;jpYk;

vLf;fg;gl;l ,U khjpupfs; gupNrhjidf;Fl;gLj;jg;gl;L mjd; tpisthfg;

gpd;tUk; ngWNgWfs; ntspg;gLj;jg;gl;ld.

khtl;lk; khjpupg; gUkd; czT tiffis Efu;T nra;Ak;

kidahspfspd; vz;zpf;if

nfhOk;G 500 240

khj;jis 1500 600

khj;jis khtl;lj;ij tplf; nfhOk;G khtl;lj;jpNyNa ,t;Tld; czT

tiffSf;Ff; $ba Nfs;tp fhzg;gLfpd;wJ vd;gjid  05.0  nghU

Sz;ik kl;lj;jpy; Nrhjid nra;aTk;.

jPu;T:

fUJNfhs;: 0 2:H  

1 1 2:H  

ftdpf;fTk;: nfhOk;G khtl;lj;jpy; Fwpj;j czT  tiffisg;  gad;gLj;Jk;

kidahspfspd; tPjk; 
1  vdTk;> khj;jis khtl;lj;jpy; mt;tpfpjk;

2  vdTk; fUJNthk;.

ruhrup Fbtpfpjj;ijg; ngw;Wf; nfhs;sy;.

0 1 2:H    vDk; fUJNfhspd; fPo;>

1 2

1 2

240 600

500 1500

840

2000

0.42

X X
P

n n

P

P

P















1

1 0.42

0.58

q p 

 



1 2   vd;w vLNfhspd; fPo; 1 2P P  ,dJ epak tOtpidg; gpd;tUkhW

fzpg;gpLtu;.

1 2

1 2

1 1
( )  SE P P p q

n n
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Nrhjidg;Gs;sp tpguk;:

   

 

1 2 1 1

1 2

1 1

0.48 0.4 0

1 1
0.42 0.58

500 1500

P P
Z

p q
n n

Z

   


 
 

 

 


 
  

 

0.08

3 1
0.2436

1500

Z 
 

 
 

0.08

0.2436 0.0027
Z 



0.08

0.256
Z 

3.125Z 

Fwpg;G: 0 1 2H     vd;gJ re;Njfkhf ,Ug;gpd; epak tO gpd;tUkhW

fzpf;fg;gly;  Ntz;Lk;.

1 1 2 2
1 2

1 2

( )
p q p q

SE P P
n n

  

mtjpg; ngWkhdj;ijg; ngw;Wf;nfhs;sy;.

jPu;khdk;: Nrhjidg;Gs;spapd;  ngWkhdk;  mtjpg; gpuNjrj;jpy;  ,Ug;gjdhy;

0H  epuhfupf;fg;gLk;.

KbT: Fwpg;gpl;l czT tiffis EfUk; nfhOk;G  khtl;l kidahsp

fspd; tpfpjj;ij  tpl  mjpfkhftpUg;gjw;F  05.0   kl;lj;jpy;

Gs;sptpgu uPjpahd rhd;Wfs; fhzg;gLfpd;wJ.

-1.2                 0                    +
1.2

0.025

                 0                1.64
Z

05.00.45
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 tFg;G khztu;fis %d;W FOf;fshf tifg;gLj;jp gpd;tUk; gpur;rpidfis

Kd;itj;J mt; xt;nthU FOf;fisAk; jdpj;jdpahf Nrhjidapy; <LgLj;jr;

nra;aTk;.

(i) 0 1 2:H  

1 1 2:H  

(ii) 0 1 2:H  

1 1 2:H  

(iii) 0 1 2:H  

1 1 2:H  

 tptrha Ma;T epiyankhd;W ,df; fyitf;Fl;gLj;jpa ,Utif kpsfha;

fspd; ngWNgw;wpd; cz;ikj; jd;ikiag; gupNrhjid nra;Ak; Nehf;fj;jpy;

,U tif kpsfha;fspypUe;Jk; njupT nra;j tpijfs; 100 tPjk; nfhz;l

khjpupfs; ,uz;bd; rkjd;ikahd ngsjPf epiyikfspd; fPo; ehw;W

Nkilfspy; ,lg;gl;lJ. %d;W jpdq;fspd; gpd;du; guprPyid nra;j nghOJ

KjyhtJ ehw;WNkilapy; 92 fd;WfSk;> ,uz;lhtJ ehw;W Nkilapy; 91

fd;WfisAk; fhzf;$bajhf ,Ue;jJ.

 ,k;kpsfha; tiffs; ,uz;bd; tpistpd; cz;ikj; jd;ikapy; ek;gpf;ifapy;

NtWghL ,Uf;fpd;wjh vd;gjid 05.0  nghUSz;ik kl;lj;jpy; Nrhjid

nra;aTk;. (mtjpg; ngWkhdj;ijg; gad;gLj;jpAk; P  ngWkhdj;ijg;

gad;gLj;jpAk;)

jPu;T: 01

fUJNfhs;: 0 1 2:H  

1 1 2:H  

mtjhdpg;Gj; juT: 1001 n 1002 n

1 92X     2 91X 

21 PP    
   








 





2
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1

11
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mtjpg; ngWkhdk;:

1 2

1 2

x x
P

n n






92 91 183

100 100 200
P


 



  = 0.915

1 0.915q  

0.085

Nrhjidg;Gs;sp tpguk;:

 

1 2

1 2

1 1

0.92 0.91

1 1
0.915 0.085

100 100

0.01

0.077775 0.02

0.2535

P P
Z

p q
n n

Z

Z

Z




 
 

 




 
  

 






mtjhdpg;G: Nrhjidg; Gs;sp tpguj;jpd; ngWkjp  mtjpg;  ngWkjpia

tplf; Fiwthf ,Ug;gjdhy; #dpaf; fUJNfhs; epuhfupf;fg;

glhjpUf;Fk;.

KbT: kpsfha; tiffs; ,uz;bd; tpistpd; cz;ikj;jd;ikapd;

ek;gpf;ifapy; Ntw;Wik fhzg;gLfpd;wJ vd;gjid Vw;Wf;

nfhs;tjw;fhd Gs;sptpgu uPjpahd  rhd;Wfs; Nghjpastpy;

05.0  kl;lj;jpy; fhzg;gltpy;iy.

0.475

-1.96                   0                   1.96

Z

0.475

0.0250.025

2


2


 N(0,1)
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P  ngWkhdj;ijg; gad;gLj;jp :

Nrhjidg; Gs;sp tpgug;gb 0H  epuhfupg;gjw;fhd mjpFiwe;j epfo;jfT

P ngWkhdk; 1 (2 0.0987)  

          
8026.0

1974.01





jPu;khdk;: P  ngWkhdk; 0 0.8026  >  mtjpg; ngWkhdk; 05.0  Mf ,Ug;g

jdhy; H
0 
 epuhfupf;fg;glhjpUf;Fk;.

KbT: NtWghL fhzg;gLfpd;wJ vd;gjw;fhd Gs;sptpgu uPjpahd rhd;Wfs;

0.05 nghUSz;ik kl;lj;jpy; fhzg;gltpy;iy.

jPu;T: II

fUJNfhs;: 0 1 2:H    MfTk;>

1 1 2:H    vdTk; vLj;J Nehf;Fk;nghOJ

                   mtjpg; ngWkhdk;:

TS < CV
0.253 / < (-1.64)

Nrhjidg;Gs;sp 253.0Z  Mf ,Ug;gjdhy;>

jPu;khdk; - 0H  epuhfupf;fg;glhjpUf;Fk;.

KbT - NkNyAs;s KbthfNt fhzg;gLk;.

-1.64     0            0.253

05.0 0.45

0.25     0             0.25

0.0987

0.0987

Z
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P  ngWkhdj;ijg; gad;gLj;jpdhy;>

P  ngWkhdk; = 0.5 + 0.0987
 = 0.5987

mtjhdpg;G: P  ngWkhdk; >  mtjpg; ngWkhdk;   Mf ,Ug;gjdhy;

0H  epuhfupf;fg;glhjpUf;Fk;.

KbT: Nkw;$wg;gl;l KbNtahFk;.

jPu;T: III

fUJNfhs;: 0 1 2:H    kw;Wk;

1 1 2:H    MfTk; ,Ug;gjdhy;>

mtjpg; ngWkhdk;

Nrhjidg;Gs;sp Z = 0.253 vd;gjdhy;>

jPu;khdk;: 0H  epuhfupf;fg;glhjpUf;Fk;.

KbT: Nkw;$wg;gl;l KbNt ,jw;Fk; nghUe;Jk;.

05.0

0            +1.64

0         0.253
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P  ngWkhdj;ijg; gad;gLj;Jk;NghJ>

P  ngWkhdk; = 0.5 - 0.0987

     = 0.4013

jPu;khdk;: P  ngWkhdk; >  mtjpg; ngWkhdk;   Mf ,Ug;gjdhy;

0H  epuhfupf;fg;glhjpUf;Fk;.

KbT: Nkw;$wg;gl;l KbNt ,jw;Fk; nghUe;Jk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbfs; ,uz;bd; vitNaDk; Jizg; gz;GfSld; $ba myFfspd;

vz;zpf;ifapd; rktpfpjq;fspd; NtWghLfis xg;gpl;Lj; jPu;khdk; vLf;f

Ntz;ba re;ju;g;gq;fis eilKiwapy; re;jpf;f Ntz;b Vw;gLfpwJ.

 Fbnahd;wpypUe;J toq;fg;gl;l Jizg;gz;GfSld; $ba myFfspd;

vz;zpf;ifapd; rktpfpjj;ij kw;Nwhu; Fbnahd;wpy; mg;gz;GfSld; $bajhf

myFfspd; vz;zpf;ifapd; tpfpjj;jpw;Fr; rkkhdjh vd;gjidg; gupNrhjid

nra;a Ntz;bAs;sJ. ,J Fbtpfpjq;fs; ,uz;bd; NtWghl;bw;fhd fUJNfhs;

Nrhjid vd;wiof;fg;gLk;.

 Fbfs; ,uz;Lk; nrt;tdhfg; guk;gp cs;sJ vd toq;fg;gl;Ls;sNghJ

my;yJ khjpupg; gUkd; NjitahdsT gUkdpy; tprhykhf ,Uf;Fk; nghOJ

( 1001 n  ck; 1002 n ) nrt;td; guk;giyg; gad;gLj;jp 
21    ,w;F

vjpuhf my;yJ 
21    vjpuhf my;yJ 

21    ,w;F vjpuhf 
21  

fUJNfhisr; Nrhjid nra;a KbAk;.

 mg;NghJ khjpup tpfpjk; ,uz;bd; NtWghl;bw;fhd khjpupnaLg;Gg; guk;gy;

gpd;tUkhW nrt;tdhfg; guk;gpf; fhzg;gLk;.

21 PP     
   








 





2

22

1

11
21

11

nn
N




0.253  1.64
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      N(0,1)

 Fbtpfpjq;fs; ,uz;bd; NtWghl;bw;fhd fUJNfhs; Nrhjidf;Fj; Njitahd

Nrhjidg; Gs;sp tpguj;jpidg; gpd;tUkhW ngw;Wf; nfhs;s KbAk;.

   














21

2121

11

nn
qp

PP
Z



 ,q;F p  vd;gJ khjpup ,uz;bd; ,il tpfpjj;ijf; Fwpf;Fk;.

1 2

1 2

X X
p

n n




 MFk;.

1X  KjyhtJ FbapypUe;J ngw;Wf; nfhs;Sk; khjpupapy; cs;slq;Fk;

Fwpj;j Jizg; gz;GfSld; $ba myFfspd; vz;zpf;ifahFk;.

2X  ,uz;lhtJ FbapypUe;J vLf;fg;gLk; khjpupapy; cs;slq;Fk; Fwpj;j

Jizg; gz;GfSld; $ba myFfspd; vz;zpf;ifahFk;.

  pq  1  MFk;.

 P  ngWkhdj;ijg; gad;gLj;jpAk; Fbtpfpjq;fs; ,uz;bd; NtWghl;bw;fhd

fUJNfhs; Nrhjidia Nkw;nfhs;s KbAk;.

 ,lJthy; Nrhjidapd; P  ngWkjpahdJ Gs;sp tpguj;jpd; ,lJ gf;fj;jpy;
nrt;td; tisapapd; fPOs;s gug;gpw;F rkkhfTk;> tyJthy; Nrhjidapd;

P  ngWkjpahdJ  Gs;sp tpguj;jpd; ngWkjpf;F tyJ gf;fkhfTk; nrt;td;
tisapapd; fPOs;s gug;Gf;F rkkhfTk; ,Uf;Fk;. mNjNtis ,Uthy;

Nrhjidapd; P  ngWkjpahdJ Gs;sp tpguj;jpd; vjpu;f;fzpa> Neu;f;fzpag;

ngWkjpf;F KiwNa ,lJ gf;fkhfTk; tyJ gf;fkhfTKs;s nrt;td;

tisapapd; fPOs;s gug;gpidf; Fwpf;Fk;.
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Nju;r;rp 8.0: tzpfj; jPu;khdnkLg;gjw;fhfg; Gs;sptpguf; fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 8.6: tzpfj; jPu ;khdq;fis vLg;gjw;F iftu;f;fg;

gupNrhjidiag; gad;gLj;Jthu;.

ghlNtisfs;: 16

fw;ww; NgWfs;:

 iftu;f;fr; Nrhjidia mwpKfg;gLj;Jthu;.

 iftu;f;fg; guk;gypd; gz;Gfis mwpKfg;gLj;Jthu;.

 iftu;f;f Nrhjidiag; gad;gLj;jf;$ba re;ju;g;gq;fisg; ngaupl;Lf;

fhl;Lthu;.

 mtjhdpg;Gg; guk;gnyhd;wpd; Xupdj; jd;ikapid Nrhjid nra;thu;.

 ,uz;L khwpfspd; rhuhj jd;ik njhlu;gpyhd iftu;f;fr; Nrhjidia

Nkw;nfhs;thu;.

 Neu;Tf; Fzfj;ij mwpKfg;gLj;Jthu;.

 Neu;Tf; Fzfj;ijf; fzpg;ghu;.

 mtjhdpf;fg;gLfpd;w juTfSf;F <UWg;Gg; guk;gnyhd;iwg; nghUj;Jthu;.

 xU <UWg;Gg; guk;gypd; nghUe;jf;$ba tha;g;gpid kjpg;gpLtjw;F iftu;f;f

Kiwapidg; gad;gLj;Jthu;.

 mtjhdpf;fg;gl;l juTfSf;F ngha;Nrhd; guk;gnyhd;iwg; nghUj;Jthu;.

 GtNrhd; guk;gypd; nghUe;jr; nra;Ak; tha;g;gpid kjpg;gpLtjw;F iftu;f;fg;

gupNrhjidia Nkw;nfhs;thu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; glq;fisf; fUk;gyifapy; tiue;j gpd; khztu;fSld; fye;Jiu

ahlypy; <LglTk;.

 gpd;tUk; tpdhf;fis khztu;fsplk; tpdtTk;.

 nrt;td; Fbnahd;wpd; gUkd; rkkhf mikAk; tifapy; ngw;Wf; nfhz;l

khjpupfspd; khjpupapilfspd; khjpupnaLg;Gg; guk;gypd; jd;ik vt;thW

fhzg;gLk;?

 khwy;fs; njupe;j nrt;td; Fbnahd;wpypUe;J ngw;Wf; nfhz;l khjpupfspd;

khjpup khww;wpwd; khjpupnaLg;Gg; guk;gypd; tbtk; vt;thW fhzg;gLk;?



x
x

x

x

2

S2
S2

S2

S2



146

 khww;wpwd; njupe;j nrt;td; Fbnahd;wpy; ngw;Wf; nfhz;l khjpupfspd;

khjpupapilfspd; khjpupnaLg;Gg; guk;gy; nrt;tdhfg; guk;gpdhYk; khjpup

khww;wpwd; khjpupnaLg;Gg; guk;gy; nrt;tdhfg; guk;Gk; vd;gij khztu;fSf;F

tpsf;fTk;.

 khjpup khwy;fspd; khjpupnaLg;Gg; guk;gy; iftu;f;fg; (X2) guk;gnyhd;wpy;
mikf;fg;gLk; vd;gijf; $wTk;.

 iftu;f;fg; guk;gnyhd;wpy; fhzg;gLfpd;w gz;Gfis khztu;fSld; fye;Jiu

ahlTk;.

 X2  apy; kiwg; ngWkjp ,y;iy. (X2 ,d; ngWkjp kiwg; ngWkjp vLg;g

jpy;iy.)

 X2  Neu; Xuhag; guk;gnyhd;whFk;.

 X2   guk;gnyhd;wpw;Fupa ml;ltiznahd;wpd; %yk; RahjPdg; gbg; ngWkjp

(df) Ak;   ngWkjpf;Nfw;g  tl;lj;jpd;  tyJgf;f  thypd;  X2   ngWkjpiag;

ngw;Wf; nfhs;tu;.

 mtjhdpg;Gj; juTfs; kw;Wk; cj;Njr juTfs; vd;gtw;Wf;fpilapyhd khwpfs;

njhlu;gpy; ftdj;jpy; nfhs;sg;gLfpd;w re;ju;g;gq;fspd;NghJ X2  guk;gy;

gad;gLj;jg;gLfpd;wJ vd;gij tpsf;fTk;.

 iftu;f;fg; guk;gy; gad;gLj;jg;gLfpd;w gpd;tUk; re;ju;g;gq;fis khztu;fSld;

fye;JiuahlTk;.

 xj;j jd;ik njhlu;gpy; jPu;khdnkLg;gjw;F

 rhuhj jd;ik njhlu;gpy; jPu;khdnkLg;gjw;F

 guk;gypd; nghUe;Jif njhlu;gpy; jPu;khdnkLg;gjw;F

 iftu;f;f gupNrhjidia Nkw;nfhs;fpd;w gbKiwapidg; gpd;tUkhW khztu;

fSf;F tpsf;fTk;.

 gpur;rpidf;Fupa fUJNfhs;fisf; fl;bnaOg;gTk;.

 iftu;f;f Nrhjidg; Gs;sp tpguj;jpidf; fzpf;fTk;.

 X2  ,d; ml;ltizg; ngWkjpiag; ngw;Wf; nfhs;sTk;.

 ml;ltizg; ngWkjpapidAk; Nrhjidg; Gs;sp tpgug; ngWkjpapidAk;

xg;gpl;Lj; jPu;khdj;ijg; ngw;Wg; nfhs;sTk;.

 Kbtpidf; Fwpj;Jf; nfhs;sTk;.

 iftu;f;fr; Nrhjidg; Gs;sp tpgukhdJ gpd;tUkhW ngw;Wf; nfhs;sg;gLk;

vd;gij khztu;fSf;F tpsf;fTk;.

 
2

2 i i

i

O E
X

E




,q;F iO  vd;gJ mtjhdpg;Gj; juthFk; vd;gJld; iE  vd;gJ cj;Njr juT

vd;gij khztu;fSf;F tpsf;fTk;.
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nraw;ghL - 1

 gpd;tUk; nraw;ghl;bid khztu;fSf;F toq;fp khztu;fSld; fye;Jiu

ahlnyhd;iw elhj;jp mjidj; jPu;f;fTk;.

 fk;gdpnahd;wpd; 5 fpisfspd; tpw;gidahdJ xNu khjpupahfg; guk;gpAs;sjh

vd;gijg; guPl;rpg;gjw;F vLf;fg;gl;l juTfs; gpd;tUkhW:

 fpis tpw;gid myFfs;

(&gh 000)

A 40

B 60

C 47

D 40

E 63

Nkw;Fwpg;gpl;l juTfis mbg;gilahff; nfhz;L 5 fpisfspdJk; tpw;gid

a hd J   x Nu k hj pupa hf g; guk ;gpA s ;s j h  v d ;gi j  01.0   kl;lj;jpYk;

05.0   kl;lj;jpYk; guPl;rpf;fTk;.

jPu;T: (nraw;ghL - 1)

 tpw;gidahdJ xNu khjpupg; guk;gpAs;sjh vd;gij #dpaf; fUJNfhspd;

Nky; cUthf;fg;gl;L fUJNfhspidg; gpd;tUkhW fl;bnaOg;Gtjw;F

khztu;fSf;F MNyhrid toq;fTk;.

0H : 5 fpisfspdJk; tpw;gid xNu khjpup rPuhfg; guk;gyilAk;.

1H : 5 fpisfspdJk; tpw;gid xNu khjpupg; guk;gyilahJ.

 Nrhjidg; Gs;spapidf; fzpf;fTk;.

 
2

2 i i

i

O E
X

E




iO      iE        i iO E     
2

i iO E   3
i i

i

O E
E



40 50 -10 100 2.00

60 50 +10 100 2.00

47 50  - 3     9 0.18

40 50 -10 100 2.00

63 50 +13 169 3.38

9.56

 5 fpisfspdJk; nkhj;j tpw;gid> 250000 myFfs; vd;gjdhy; fpis

fSf;fpilapyhd tpw;gid xNu khjpupahff; fhzg;gl;bUg;gpd; xU fpis

apd; tpw;gid  







 50000

5

250000
 cj;Njr Gs;spahfg; gad;gLj;jg;gLk;.
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 X2  ml;ltizg; ngWkjp> RahjPd ,yf;fk; (K-1) kw;Wk; 01.0  vd;wthW

ngw;Wf; nfhs;sTk;.

2X 13.3

2
4,0.01X 13.3

jPu;T: Nrhjidg;Gs;sp Vw;Wf;nfhs; gpuNjrj;jpy; fhzg;gLtjdhy; 0H  Vw;Wf;

nfhs;sg;gLk;.

KbT: mjhtJ 5 fpisfspdJk; tpw;gidahdJ rk msT nfhz;ljhfg;

guk;gpAs;sJ vd;gjid 01.0  kl;lj;jpd;NghJ Vw;Wf; nfhs;sf;

$ba mstpy; rhd;Wfs; fhzg;gLfpd;wJ.

 Nkw;fhl;ba Nrhjidg; Gs;sptpguj;jpid 05.0  kl;lj;jpy; gupNrhjidf;Fl;

gLj;Jtjpy; ftdj;ijr; nrYj;JNthk;. mg;NghJ ml;ltizg; ngWkjp

gpd;tUkhW fhzg;gLk;.

2
0.05, 4 9.49X 

 ,jd;NghJ Nrhjidg;Gs;sptpgukhdJ mtjpg; gpuNjrj;jpDs; cUthf;fg;gLk;.

,jw;fika 0H  epuhfupf;fg;gLk;. mjhtJ 5 fpisfspdJk; tpw;gidapd;

ek;gpf;ifapy; NtWghnlhd;W fhzg;gLfpd;wJ vd;gjid Vw;Wf; nfhs;tjw;Fg;

Nghjpastpyhd rhd;Wfs; 05.0  kl;lj;jpd;NghJ fhzg;gLfpd;wJ vd;gjid

khztu;fSf;Fj; njspTgLj;jTk;.

 05.0  ,y; epuhfupf;fg;gl;l fUJNfhs; xd;W> 01.0  kl;lj;jpy; Vw;Wf;

nfhs;sf;$bajhf ,Uf;fpd;wnjd;gij khztu;fSf;F tpsf;fTk;.

 rhuhjit njhlu;gpy; iftu;f;fg; gupNrhjidnahd;iw Nkw;nfhs;Sk;NghJk;

NkNy fye;Jiuahlg;gl;l gbKiwfisNa gpd;gw;Wjy; Ntz;Lk; vd;gij

khztu;fSf;F typAWj;jTk;.

 fUJNfhs;fisf; fl;bnaOg;Gk;NghJ khwpfs; ,uz;Lk; rhuhjit vDk;

#dpaf; fUJNfhspd; mbg;gilapy; epWtp> fUJNfhisf; fl;bnaOg;Gjy;

Ntz;Lk; vd;gij tpsf;fTk;.

 iftu;f;fr; Nrhjidg; Gs;sp tpguj;jpidf; fzpg;gpLk;NghJ> 
 

2

2X i i

i

O E

E


 

vd;w #j;jpuj;ij gad;gLj;j KbAk; vd;gij khztu;fSf;F tpsf;fTk;.

 iE  fzpg;gpLk; KiwahdJ gpd;tUkhW mika Ntz;Lk; vd;gij khztu;

fSf;F njspTgLj;jTk;.

  epiufspd; $l;Lj;njhif  epuy;fspd; $l;Lj;njhif

    nkhj;jf; $l;Lj;njhif

cj;Njrg; ngWkjp iE  =

13.3
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 X2  ml;ltizg; ngWkjpiag; ngw;Wf; nfhs;Sk;NghJ nghUz;ik kl;lKk;

RahjPd ,yf;fKk; gad;gLj;jg;gLk; RahjPdg; gb ,yf;fk; gpd;tUkhW

fzpf;fg;gLk;.

(tupirfspd; vz;zpf;if - 1) (epuy;fspd; vz;zpf;if - 1)

  11  Cr r =  tupirfspd; vz;zpf;if

c = epuy;fspd; vz;zpf;if

nraw;ghL - 2

 Neu;Tf; Fzf ml;ltiznahd;wpy; rhuhjit njhlu;gpyhd iftu;f;fr;

Nrhjidia tpsf;Ftjw;Fg; gpd;tUk; gpur;rpidfspd; kPJ khztu;fspd;

ftdj;ijr; nrYj;jr; nra;aTk;.

Gjpjhf cw;gj;jp nra;ag;gl;l rtu;f;fhu tifnahd;iwf; nfhs;tdT nra;j

200 Efu;Nthu;fisf; nfhz;l khjpupnahd;wpd; taJ> ghy; vd;gtw;wpw;fika

gpd;tUkhW ml;ltizg;gLj;jg;gl;Ls;sJ.

taJ  ghy; NtWghL

tUlq;fs; ngz; Mz; nkhj;jk;

25w;F Fiwe;j  60 40 100

25w;F Nky;  70 30 100

nkhj;jk; 130 70 200

,r;rtu;f;fhu tifapidf; nfhs;tdT nra;jtu;fspd; ghy; kw;Wk; taJ

vd;gd rhuhjitah vd 0.05 nghUz;ik kl;lj;jpy; Nrhjid nra;aTk;.

 NkNy fhl;lg;gl;l ml;ltizahdJ Neu;T ml;ltiz vdTk;> mJ khwpfs;

,uz;bw;Nfh my;yJ rpytw;wpw;Nfw;g tifg;gLj;jg;gl;l mtjhdpg;Gj; njhFjp

nahd;iw cs;slf;fpanjhd;W vdTk; Rl;bf; fhl;lTk;.

 Nkw;Fwpg;gpl;l gpur;rpidfisAk; rhuhjit njhlu;ghf ,lk;ngw;w gupNrhjid

nahd;W vdr; Rl;bf; fhl;lTk;.

jPu;T: (nraw;ghL - 2)

fUJNfhs;:

0H : rtu;f;fhuq;fisf; nfhs;tdT nra;j Efu;Nthu;fs; ghy;> taJ

xd;wpw;nfhd;W rhuhjit.

1H : rtu;f;fhuk; nfhs;tdT nra;j Efu;Nthu; ghy;> taJ xd;Wld; xd;W

rhu;e;jjhfTk; fhzg;gLfpd;wJ.

 cj;Njr kPbwd;fs; gpd;tUkhW fzpf;fg;gLnkd khztu;fSf;F tpsf;fTk;.

epuy;fspd; $l;Lj;njhif  epiufspd; $l;Lj;njhif

nkhj;j $l;Lj;njhif
cj;Njr kPbwd; =
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  ghy; NtWghL   nkhj;jk;

      taJ ngz; Mz;

25w;F Fiwe;j 60 40 100

100 130
65

200


 35

200

70100



100

25w;F $ba 70 30 100

65
200

130100



35

200

70100



100

nkhj;jk;      130 70 200

 iftu;f;fr; Nrhjidg; Gs;sp tpguj;jpidf; fzpg;gjw;F khztu;fSf;F

MNyhrid toq;fTk;.

iO iE ( )i iO E  
2

i iO E

2

i i

i

O E

E

 
 
 

60 65 - 5 25 25 0.38
65



40 35  5 25 25 0.71
35



70 65  5 25 25 0.38
65



30 35 - 5 25 25 0.71
35



 RahjPdg;gb gpd;tUkhW fzpf;fg;gLk; vd;gij tpsf;fTk;.

   1  1df r c  

r =  tupirfspd; vz;zpf;if

c =  epuy;fspd; vz;zpf;if

 ,jw;fika Nkw;fhl;ba gpur;rpidapd; RahjPdg; gbapidf; fzpf;fTk;.

   2 1  2 1

1 1

1

df

df

df

  

 



 05.0  kl;lj;jpy; ml;ltizg; ngWkhdk; 84.31,05.0
2 X  MFk;.

 fzpf;fg;gl;l 2X iftu;f;fj;jpd; Nrhjidg;Gs;sp 2.18 MFk;.

 Nkw;fhl;ba gpur;rpidf;fika ngz;fs;> Mz;fs; vdTk; taJ kl;lj;jpy;

rhuhjit vd;gij Nrhjid nra;tjw;F khztu;fSf;F MNyhrid

toq;fTk;.

2 2.198X 
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 ml;ltizg; ngWkhdk; 84.31,05.0
2 X  ,d; kw;Wk; 2X  ,y; Nrhjidg;Gs;sp

2.18 MfTk; ,Ug;gjdhy; ml;ltizg; ngWkjpia tpl fzpf;fg;gl;l ngWkjp

rpwpajhf ,Ug;gjdhy; 0H  Vw;Wf; nfhs;sg;gLk;. mjhtJ ngz;fs;>

Mz;fspdJ tajhdJ xd;wpw;nfhd;W rhuhjit MFk;.

 Nkw;Fwpg;gpl;l gpur;rpidfSf;fhd Neu;Tf; Fzfj;ijf; fzpg;gpLtjw;F khztu;

fSf;F MNyhrid toq;fTk;.

 Neu;Tf; Fzfk;  C  khwpfs; ,U tiffSf;fpilapy; fhzg;gLk; njhlu;gpd;

mstpid mstPL nra;tjw;fhd 2X  j;Jld; gpd;dpg; gpizf;fg;gl;l mstPnlhd;

whFk;. mJ  
2

2

X
C

T X



 vdf; fzpg;gplg;gLk; vd;gijr; Rl;bf; fhl;lTk;.

 ,jw;fika Nkw;fhl;ba gpur;rpidf;fikthf T ahdJ nkhj;j mtjhdpg;Gf;

fspd; vz;zpf;ifiaf; Fwpf;Fk;.

1038.0

01078.0

18.202

18.2

18.2200

18.2










C

C

C

C

 Neu;Tf;Fzfk; 0.1038 Mf ,Ug;gjdhy; khwpfs; ,uz;bw;fpilapy; fhzg;gLk;

njhlu;ghdJ kpfTk; gytPdkhdjhFk; vd;gij khztu;fSf;Fj; njspT

gLj;jTk;.

 guk;gypd; rPuikg;gpd; nghUj;jg;ghL njhlu;ghf iftu;f;fg; gupNrhjidapd;NghJ

Nkw;Fwpg;gplg;gl;l re;jug;g;q;fspy; gad;gLj;jg;gl;l gbKiwfNs gpd;gw;wg;

gLk; vd khztu;fSf;Fj; njspTgLj;jpf; nfhLf;fTk;.

 epfo;jfTg; guk;gypd; rPuikg;gpd; nghUj;jg;ghL vDk; #dpaf; fUJNfhsp

dbg;gilapy; cUthf;fg;gl;L Nrhjid Nkw;nfhs;sg;gLk; vdj; njspT

gLj;jTk;.

 2X Nrhjidg; Gs;sp tpguj;jpidf; fzpg;gpLk; nghOJ Nfhl;ghl;L kPbwd;fs;

cj;Njr kPbwd;fshfg; gad;gLj;jg;gLk; vd;gjid khztu;fSf;F tpsq;fg;

gLj;jTk;.
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 2X ml;ltizg; ngWkhdj;ijg; ngw;Wf; nfhs;Sk; nghOJ   kl;lj;jpYk;

RahjPdg;gb vz; gad;gLj;jg;gLk;. ,q;F RahjPdg;gb vz;zhdJ gpd;tUkhW

fzpf;fg;gLk; vd khztu;fSf;Fj; njspTgLj;jpf; nfhLf;fTk;.

mkfd  1.

 ,q;Fs;s m vd;gJ khjpupg; Gs;spapd; %yk; cUthf;fg;gLk; Fbg; gukhdq;

fspd; vz;zpf;ifahFk; vd;gjidj; njspTgLj;jTk;.

nraw;ghL - 3

 guk;gypd; epfo;jfTg; nghUj;jg;ghl;bidr; Nrhjid nra;tjw;fhf X2 Nrhjid

gad;gLj;jg;gLk; Kiwapid tpsf;Ftjw;fhf khztu;fisg; gpd;tUk; nraw;

ghl;by; <LgLj;jTk;.

 xU &gh ehzaq;fs; 5apid 1000 jlitfs; Rz;bg; ghu;j;j nghOJ

fpilj;j jiyfspd; vz;zpf;ifiaAk; fpilf;fg; ngw;w jlitfspd;

vz;zpf;ifAk; fPNo jug;gl;Ls;sJ. ,j;juTfSf;fhf <UWg;Gg; guk;gnyhd;iwr;

rPuikj;J 05.0  ,d;NghJ rPuikg;gpd; nghUj;jg;ghl;bidr; Nrhjid

nra;aTk;.

jiyfspd; vz;zpf;if jlitfspd; vz;zpf;if

0   30

1 152

2 330

3 298

4 164

5   26

        1000

jPu;T: (nraw;ghL - 3)

 <UWg;Gg; guk;giyg; nghUj;Jtjw;F mwpe;J nfhs;s Ntz;ba gukhdq;fshtd

n (jlitfspd; vz;zpf;if) P ck; (ntw;wpailtjw;fhd epfo;jfT) MFk;.

 mtjhdpj;j kPbwd; guk;gypd; ,iliaf; fzpg;gjw;F khztu;fSf;F

MNyhrid toq;fTk;.

x f fx

0   30 0

1 152 152

2 330 660

3 298 894

4 164 656

5   26 130

   1000    2494
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X f fX

0 30 0

1 152 152

2 330 660

3 298 894

4 164 656

5 26 130

1 000 2 492

 Nkw;Fwpg;gplg;gl;l tpilia <UWg;Gg; guk;gypd; ,il np  ahFk; vd khztu;

fSf;F Qhgfg;gLj;jp ,ilf;Fr; rkg;gLj;jr; nra;aTk;.

2.492np 

 nraw;ghl;by; 5 ehzaq;fs; vwpag;gLtjdhy; jlitfspd; vz;zpf;if 5

vd khztu;fSf;F MNyhrid toq;fp gpd;tUkhW gpur;rpidiaj; jPu;f;fTk;.

4984.0

492.25

492.2







p

p

np

 NkNy Fwpg;gplg;gl;ljw;fika N = 5 MfTk;> P=0.498 MfTk; ,Ug;gpd; <UWg;Gg;

guk;gy; njhopw;ghl;bidf; nfhz;L my;yJ <UWg;Gg; guk;gy; ml;ltizapd;

%yk; epfo;jfTg; ngWkhdq;fisg; ngw;Wf; nfhs;s Ntz;Lk; vd khztu;

fSf;F tpsf;fk; nfhLf;fTk;.

 epfo;jfTg; ngWkhdq;fis nkhj;j kPbwdpdhy; ngUf;fp> fpl;ba> KOik

ahd vz;zpf;ifapy; Rl;bf; fhl;b Nfhl;ghl;L kPbwidg; ngw;Wf; nfhs;s

Ntz;Lk; vdTk;> Nfhl;ghl;L kPbwd;fspd; $l;Lj;njhifahdJ nkhj;j

kPbwDf;Fr; rkkhdjhf ,Uj;jy; Ntz;Lk; vdTk; khztu;fSf;Fj; njspT

gLj;jpf; nfhLf;fTk;.

x ( )P x Nfhl;ghl;L kPbwd; mtjhdpf;fg;gl;l kPbwd;

0 0.0313   31   30

1 0.1563 156 152

2 0.3125 313 330

3 0.3125 313 298

4 0.1563 156 164

5 0.0313   31   26

2492

1000

2.492

fX
X

f

X

X
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 mtjhdpg;G kPbwidAk; vjpu;ghu;g;G kPbwidAk; gad;gLj;jp 2X  Nrhjidg;Gs;sp

iag; gpd;tUkhW fzpf;f KbAnkd khztu;fSf;Fr; Rl;bf; fhl;lTk;.

iO iE i iO - E  
2

i iO E
 

2

i i

i

O E

E



30 31     -1 1 0.032

152 156 4 16 0.132

330 313 17 289 0.923

298 313 -15 225 0.719

164 156 8 64 0.410

26 31 -05 25 0.806

2X =      2.992

 RahjPdg;gb vz;iz mk 1  vd;wthW ngw;Wf; nfhs;s Ntz;Lnkd

khztu;fSf;Fr; Rl;bf; fhl;lTk;.

 ,q;F khjpupg; Gs;spapd; %yk; cUthf;fg;gl;l gukhdq;fspd;  vz;zpf;if

1 Mf ,Ug;gjdhy; RahjPdg;gb vz;iz gpd;tUkhW fzpf;f KbAk; vd

khztu;fSf;Fj; njspTgLj;jTk;.

4

116

1





 mkfd

 ,jw;fika 2X  ml;ltizg; ngWkhdk; 4.0.05

2 3.84X   ,idg; ngw;Wf; nfhs;s

Ntz;Lnkdr; Rl;bf; fhl;lTk;.

 2X  Nrhjidg; Gs;sp tpguk; ml;ltizg; ngWkhdj;ij tplr; rpwpajhf

,Ug;gjdhy; H
0 
 Vw;Wf; nfhs;sg;gLk;. mjhtJ ,r;re;ju;g;gj;jpw;fhf <UWg;Gg;

guk;gYf;Fr; rPuikg;gJ nghUj;jkhdJ vd  05.0  kl;lj;jpd;NghJ Vw;Wf;

nfhs;tjw;Fg; Nghjpastpyhd rhl;rpfs; fhzg;gLtjhf mDkhdpf;f KbAk;.

 nghUj;jg;gl;l Nfhl;ghl;L uPjpahd epfo;jfTg; guk;gy; (<UWg;Gg; guk;gy;) 5

tPj nghUSz;ik kl;lj;jpy; Vw;Wf; nfhs;tjw;F NghjpasT rhl;rpfs;

fhzg;gLfpd;wJ vd;gij mDkhdpf;f KbAk;.
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nraw;ghL - 4

 ghlrhiynahd;wpy; gzpGupAk; 56 Mrpupau;fs; gad;gLj;jpAs;s ghl ,izr;

nraw;ghLfspd; vz;zpf;if gpd;tUkhW jug;gLfpd;wJ.

ghl,izr; nraw;ghLfspd; Mrpupau;fspd;

vz;zpf;if vz;zpf;if

0 30

1 12

2 08

3 03

4 02

5 01

6 my;yJ mjid tplf; $baJ 00

56

 ,e;j mtjhdpg;Gj; juTfspd; cjtpAld; ngha;Nrhd; guk;gnyhd;iwr; rPuikj;J

mjd; nghUj;jg;ghl;bidg; guPl;rpf;fTk;.

0H : ngha;Nrhd; guk;gypy; nghUe;Jk; tha;g;G nghUj;jkhdJ.

1H : ngha;Nrhd; guk;gypy; nghUe;Jk; tha;g;G nghUj;jkw;wJ.

iO iE i iO - E  
2

i iO E
 

2

i i

i

O E

E



30 23  7 49 2.13
12 20 -8 64 3.20
14 20 -1   1 0.08

     2X = 5.41

 Nrhjid Gs;sp tpguj;ijf; fzpf;Fk; nghOJ cj;Njr kPbwd; 5I tplf;

Fiwthd re;ju;g;gq;fspd;NghJ njhluhd tFg;Gf;fSld; $l;bizf;fg;gl

Ntz;Lk; vd khztu;fSf;F tpsf;fTk;.

Nrhjidg;Gs;sp  05.0 1m   gukhdq;fspd; vz;zpf;ifahFk;.

  = 1

. 1

3 1 1

1

d f k m  

  



2
0.05 ,1 3.84 

2
0.05,1 3.84X 

2 5.41X 
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ml;ltizg; ngWkhdj;ij tplr; Nrhjidg; Gs;sptpgug; ngWkhdk;  ngupjhf

,Ug;gjdhy; 0H  epuhfupf;fg;gLk;.  mjhtJ  5%   ek;gpf;if  kl;lj;jpy;

ngha;Nrhd; guk;gypd; nghUe;Jif nghUj;jkw;wJ vdf; $w KbAk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbkhww;wpwd; njhlu;ghff; fUJNfhs; Nrhjidia Nkw;nfhs;tjw;Fj; jPu;khd

epajpfis cUthf;Ftjw;Ff; if tu;f;fg; guk;gy; gad;gLj;jg;gLk;. if

tu;f;fg; guk;gypd; cjtpAld; Nkw;nfhs;sg;gLk; ,r;NrhjidahdJ iftu;f;fr;

Nrhjid vd;wiof;fg;gLk;.

 if tu;f;fg; guk;gy; gpd;tUk; gz;Gfisf; nfhz;bUf;Fk;.

 nrt;tdhfg; guk;gp ,Uf;Fk; Fbnahd;wpypUe;J ngw;Wf; nfhs;sg;gl;l

vOkhw;W khjpupj; juTfsJ khww;wpwd; guk;gnyhd;whFk;.

 if tu;f;fg; guk;gy; Neu; Xuhaj;ijf; nfhz;bUf;Fk;.

 guk;gyhdJ RahjPdg; gbvz;iz mbg;gilahff; nfhz;bUg;gJld;

RahjPdg; gbvz;zpd; vz;zpf;ifahdJ khjpupg; gUkDf;fikaj;

jPu;khdpf;fg;gLk;.

 khjpupg; gUkd; cau;tilAk; nghOJ guk;gyhdJ nrt;td; guk;giy

mz;kpj;jjhff; fhzg;gLk;.

 epfo;T 1 msnthd;wpw;fhd mtjhdpg;Gg; Gs;spfs; 1 2, ,................. iO O O  %yKk;

xt;nthU epfo;Tf;Fkhd vjpu;ghu;g;G kPbwd;fs; 1 2, ,................. iE E E %yKk;

fhl;lg;gLkhapd; iE  ,dJk; iO  ,dJk; xj;j Xu; ,izg;Gj; jd;ikiag;

guprPyid nra;tjw;F 2X  Nrhjidnahd;wpd; Nrhjid kPbwd; gpd;tUkhW

mikAk;.

 2 i i

i

O E
X

E


 

 ,U khwpfspd; rhuhj jd;ikapidr; Nrhjpj;jy;.

 jug;gl;l> mtjhdpf;fg;gl;l juTfSf;F Nfhl;ghl;L epfo;jfTg; guk;giyg;

nghUj;Jjy;.

 khwpfspd; xj;j jd;ikiar; Nrhjpg;gjw;F

 khwpfs; ,uz;Nlh my;yJ mjpf vz;zpf;ifapNyh fhzg;gLk;  nghOJ

mtw;wpw;fpilNa fhzg;gLk; rhu;e;j jd;ikiaf; fhl;Ltjw;Fk; gad;gLj;jg;gLk;

ml;ltizahdJ Neu;T ml;ltiz vd;wiof;fg;gLk;.

 Neu;T ml;ltiznahd;wpd; tupiria (epiuia) r %yKk; epuiy c vdTk;

fUjg;gLk;. Neu;T ml;ltiznahd;wpd; RahjPdg;gb vz;iz   11  rcdf

%yk; fzpf;fg;gLk;.

 ,U tifj; Jizg; gz;GfSf;FkpilNa fhzg;gLk; xUikg;ghLfspd;

mstpid mstPL nra;tjw;fhf 2X j;Jld; Neubahfj; njhlu;Gw;wpUf;Fk;

mstPnlhd;whf Neu;Tf; Fzfj;ijf; (C) Fwpg;gpl;Lf; fhl;l KbAk;. mbg;gil
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apy; Neu;Tf; Fzfj;jpw;Fk; ,izTf; Fzfj;jpw;FkpilNa NtWghby;yh

tpl;lhYk; $l ,izTf; Fzfj;ijg; Nghyd;wp ,izTf; Neu;Tf;Fzfk;

Mapil my;yJ tupir epy msTj; jpl;l juTfSf;Fk; gad;gLj;j KbAk;.

 ,jw;fika Neu;Tf; Fzfj;ij 

2

2

X
C

T X

 
  

 
 vDk; #j;jpuj;ijg; gad;gLj;

jpf; fzpf;f KbAk;. ,q;F T  vd;gJ nkhj;j mtjhdpg;G kPbwd;fisf;

Fwpf;Fk;.

 ahNjDk; vOkhw;W khwpnahd;wpw;F tpNrl epajpg; guk;gnyhd;W fhzg;gLfpwJ

vDk; fUJNfhisr; Nrhjid nra;tjw;fhf if tu;f;fg; guk;giyg; gad;gLj;j

KbAk;.

 ,jw;fikaj; njhlu;r;rpahd vOkhw;W khwpnahd;wpd; nrt;td; jd;ikiar;

Nrhjid nra;tjw;F kl;Lkd;wp gpd;df vOkhw;W khwpnahd;W  nghUj;jkhd

Nfhl;ghl;L epfo;jfTg; guk;giy nfhz;bUf;fpd;wjh vd;gjidr; Nrhjid

nra;tjw;Fk; if tu;f;fr; Nrhjidiag; gpuNahfpf;f KbAk;.

 nghUj;j tha;g;gpidr; Nrhjid nra;tjw;fhfg; gad;gLj;jg;gLfpd;w iftu;f;fg;

gupNrhjidahdJ mtjhdpg;G khjpupapd; kPbwidAk; fUJNfhshff;

nfhs;sg;gLk; Nfhl;ghl;L kPbwd; guk;gYf;F mbg;gilahff; nfhz;l

Mapilapid  mbg;gilahff;  nfhz;L  fl;bnaOg;gg;gLfpd;w iftu;f;f

kPbwid 
 

2

2

1

i i

i i

k O E
X

E


   vdf; fhl;l KbAk;.

 nrt;tdhd tifapy; gpd;dfg; guk;giyf; iftu;f;fg; guk;gy; Nghd;w

njhlu;r;rpahd guk;gnyhd;wpd; %yk; rpwe;j Kiwapy; mz;zsthf;fk;

nra;tjw;F xt;nthU tFg;gpYkpUe;Jk; vjpu;ghu;g;G kPbwdhdJ Mff; Fiwe;jJ

5 MtJ ,Uj;jy; Ntz;Lk;.

ftdj;jpw; nfhs;f:

Nfhl;ghl;L kPbwDf;Fk; mtjhdpf;fg;gl;l khjpup kPbwd;fSf;Fkpilapyhd

NtWghl;bid mbg;gilahff; nfhz;L cUthf;fg;gl;l 
 

2

2

1

i i

i i

k O E
X

E


 

Gs;sp tpguj;jpid nghUj;j tha;g;Gr; Nrhjidf;Fg; gad;gLj;jg;gLfpd;w

iftu;f;fr; Nrhjidf;Fg; gad;gLj;j KbAk;.
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Nju;r;rp 8.0: tzpfj; jPu;khdnkLg;gjw;fhfg; Gs;sptpguf; fUJNfhs;

Nrhjidiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 8.7: Fbfs; ,uz;bw;F Nkw;gl;l vz;zpf;ifia> ,ilfspd;

rkkhd jd;ik njhlu;gpyhd jPu;khdnkLg;gjw;F khwy;

Fzfg; gFg;gha;T El;g Kiwiag; gad;gLj;Jthu;.

ghlNtisfs;: 14

fw;ww; NgWfs;:

 khww;wpwd; gFg;gha;tpd; Nehf;fj;ij tpsf;Fthu;.

 khww;wpwd; gFg;gha;tpw;fhd fUJNfhs;fis tpsf;Fthu;.

 gFg;gha;tpd; khjpupapd; khjpupAUtpidf; Fwpg;gpLthu;.

 nrt;td; Fbfs; ,uz;bw;F Nkw;gl;l vz;zpf;ifiaf; nfhz;l ,ilfspd;

rkkhd jd;ik njhlu;gpyhd fUJNfhs;fisf; fl;bnaOg;Gthu;.

 khjpupfSf;fpilapyhd khww;wpwidAk; khjpupfSf;Fs; fhzg;gLk; khww;

wpwidAk; fzpg;gpl;Lg; Nrhjidg; Gs;sp tpguj;ijg; ngw;Wf; nfhs;thu;.

 gupNrhjidg; Gs;sptpguj;jpid khwy; gFg;gha;T ml;ltizapd; JizAld;

ngw;Wf; nfhs;thu;.

 F  guk;giy mwpKfg;gLj;Jthu;.

 nghUSs;s kl;lj;jpd; mbg;gilapy; F guk;gypD}lhf mtjpg; ngWkhdj;ijg;

ngw;Wf; nfhs;thu;.

 jPu;khd epajpia ntspg;gLj;Jthu;.

 fUJNfhs; njhlu;gpy; jPu;khdnkLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; re;ju;g;gq;fis khztu;fSf;F Kd;itf;fTk;.

(1) gapu;r; nra;iff;fhfg; gad;gLj;jg;gLfpd;w 4 tifahd cu tiffSk;

rkkhd tpisr;riyg; ngw;Wf; nfhLf;Fkh vd;gijg; guPl;rpj;jy;.

(2) cly; viliaf; Fiwg;gjw;Fg; gad;gLj;jf;$ba Njfg; gapw;rp Kiwfs;

%d;wpd; tpisTfs; rkjd;ik nfhz;ljh vd;gjidg; guPl;rpj;jy;.

(3) 5 Kiwfspd; fPo; cw;gj;jp  nra;ag;gLfpd;w  fhu; ngw;wupfs; rkkhd

MAl; fhyj;ijf; nfhz;litah vd;gJ njhlu;gpy; guPl;rpj;jy;.

 gpd;tUk; tplaq;fis ntspg;gLj;jp khztu;fSld; fye;Jiuahlypy;

<LglTk;.

 ,t;thwhd xt;nthU re;ju;g;gq;fspYk; ,ilfs; rkkhdjh vd;gijg;

guPl;rpg;gJ Kf;fpakhdJ vd;gijr; Rl;bf; fhl;lTk;.

 ,t;thwhd khjpupg; gupNrhjidfSf;F rpwpa khjpupfisg; gad;gLj;j

Ntz;b Vw;gLk; vd;gijf; $wTk;.

 khjpup khww;wpwd;fisg; gupNrhjpg;gjd; %yKk; ,ilfs; rkkhff; fhzg;gL

fpd;wjh vd;gijg; guPl;rpf;f KbAk; vd;gij khztu;fSf;F tpsf;fTk;.

 mjw;fhff; Fbg;guk;gy; njhlu;gpy; rpy fUJNfhs;fs; Njitg;glyhk;

vd;gijf; fye;JiuahlTk;.

 Fbkhww;wpwd;fisg; gpujpepjpj;Jtg;gLj;Jtjw;F khjpup khww;wpwd;fisg;

gad;gLj;j KbAk; vd;gij Qhgf%l;lTk;.
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 mjw;fhf khjpupnaLg;Gf;fSf;fpilapyhd khww;wpwd; vdg;gLk; guprupg;GfSf;

fpilapyhd khww;wpwidAk; khjpup khww;wpwd; vd;gtw;iwAk; gad;gLj;j

KbAk; vd;gij khztu;fSf;F tpsf;fTk;.

 khjpup khww;wpwd;fisg; gFg;gha;T nra;tjd; %yk; Fbapilfs; rkkhFkh

vd;gJ njhlu;gpy; jPu;khdj;jpw;F tuKbAk; vd;gjdhy; mJ khww;wpwd;

gFg;gha;T vdg;gLk; vd;gijAk; Rl;bf; fhl;lTk;.

 khjpupfSf;fpilapyhd khwy;fs;> khjpupapYs;s khwy;fisf; fhl;Lfpd;w

t pf pj k hd J  F  Gs;sp tpguk; vdg;gLk; vdTk;> F guk;gyhdJ khjpupnaLg;Gg;
guk;gy; vdf; Fwpg;gpl KbAnkdTk; khztu;fSf;F tpsf;fTk;.

 ~~khjpupf; Fbfs; rfytw;wpdJk; ,ilfs; rkkhditahFk;|| vDk; #dpaf;

fUJNfhisf; Fwpg;gpl;Lf; fUJNfhs; gupNrhjidapid F  guk;gypd;
cjtpAld; Nkw;nfhs;tjd; %yk; khww;wpwd; gFg;gha;tpid Nkw;nfhs;s

KbAk; vd;gij khztu;fSf;F tpsf;fTk;.

 khww;wpwd; gFg;gha;tpd;NghJ my;yJ F  gupNrhjidapd;NghJ khw;Wf;

fUJNfhs; Fwpg;gpl Ntz;baJ ~~VjhtJ gpupnthd;wpy; xU ,ilahdJ

Vida ,ilfspypUe;J NtWgLkhapd;|| vdthFk;.

 khjpupfSf;fpilapyhd khwy;fs; khjpupapYs;s khwy;fSf;Fr; rkkhapd;

F Gs;spapd; ngWkjp 1w;F rkkhf ,Ug;gJld; Fbapilfs; rfyJk;  100%
,w;F rkkhdJ vdf; fUjg;gLk;.

 FbapilfSf;fpilapyhd NtWghL mjpfupf;Fk; mstpw;F F  Gs;sp tpguj;jpd;
ngWkjp mjpfupf;Fk;.

 Nrhjidg; Gs;sp tpguj;jpd; gbKiwfs; rpytw;wpD}lhff; fzpf;f Ntz;b

apUg;gJld; mjid ,yFthff; fzpg;gjw;F khwy; gFg;gha;T ANOVA

ml;ltiziag; gad;gLj;j KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 gpd;tUk; nraw;ghLfis khztu;fSld; gbg;gbahf MNyhrid toq;fpAk;

fye;JiuahbAk; jPu;f;fTk;.

nraw;ghL - 1

 tpyq;F tsu;g;G mgptpUj;jpf;fhf kpUfq;fSf;F mwpKfg;gLj;jf;$ba R
1
,

R
2
, R

3  
vdg;gLfpd;w czT tiffs; %d;wpd; %yk; kpUfq;fspd; cly;

epiwapd; tpUj;jp njhlu;ghfr; Nrhjidnahd;Wf;fhf tpyq;F tsu;g;G epiya

nkhd;wpypUe;J 12 gd;wpfis 4 gd;wpfs; tPjk; 3 gFjpfshf ntt;Ntwhf

tifg;gLj;jp> xt;nthU czT tiffisAk; ntt;Ntwhf toq;fpajd;

%yk; gupNrhjid xd;W Nkw;nfhs;sg;gl;lJ. czTfis toq;fpa gpd;du;

xU Fwpg;gpl;l fhyg;gFjpapd; gpd;du; xt;nthU gd;wpfspYk; mjpfupj;j epiw

gpd;tUk; ml;ltizapy; fhl;lg;gl;Ls;sJ. ,J xt;nthU epiwfspypUe;Jk;

10 fpNyhfpuhk; Fiwj;J ngwg;gl;l ngWkjpNa ,q;F fhl;lg;gl;Ls;sJ.

czT tiffs;

gd;wpfs; R
1

R
2

R
3

1 3 2 3

2 4 2 9

3 5 4 5

4 2 3 7
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czT tiffs; %d;wpdJk; ngWNgwhdJ rkkhdjh vd;gij 05.0
nghUSz;ik kl;lj;jpy; gupNrhjid nra;J cq;fs; Kbtpidg; ngw;Wf;

nfhLf;fTk;.

MNyhrid - 1 fUJNfhspidg; gupNrhjpg;gjw;F #dpaf; fUJNfhs; kw;Wk;

khw;Wf; fUJNfhs;fisf; Fwpg;gpLf.

jPu;T - 1 0 1 2 3;     R R RH    

H
1
; Fiwe;jJ  czT  tiffs; ,uz;lhtJ  tpisT

fspy; rkkw;Wf; fhzg;gly;.

MNyhrid - 2 05.0  ,y; Nrhjidapd; mtjpg; ngWkjpapidg; ngw;Wf;

nfhs;tjw;F F  ml;ltizia gad;gLj;Jtjw;fhf RahjPd

,yf;fj;ijf; fzpf;fTk;.

jPu;T - 2 khjpupfSf;fpilapyhd RahjPd ,yf;fk; 2131 k

khjpupapDs; RahjPd ,yf;fk; 9)14(3)1( nk

MNyhrid - 3 F  ml;ltiziag; gad;gLj;jpr; Nrhjidapd; mtjpg;Gs;spap

idg; ngw;Wf; nfhs;sTk;.

jPu;T - 3

mtjpg;Gs;sp 26.4cv

MNyhrid - 4 F  Nrhjidg; Gs;spapidf; fzpg;gjw;fhf R
1
, R

2
, R

3  
vd;gtw;wpw;

Fupa jfty;fs; kw;Wk; mt;tiffspd; $l;Lj;njhif> mj;

juTfspd; tiffs; kw;Wk; mt;tiffspd;  nkhj;jk;  vd;g

tw;iw  ,yFthf  fzpj;Jf;  nfhs;tjw;F  ml;ltiz

nahd;iwj; jahupf;fTk;.

jPu;T - 4
1R 2

1R 2R 2

2R 3R 2

3R

  3   9   2   4   3    9

  4 16   2   4   9   81

  5 25   4 16   5   25

  2   4   3   9   7   49

14 54 11 33 24 164

05.0

F
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MNyhrid - 5 jpUj;jw; fhuzpfisf; fzpg;gpLf. 








N

T 2

jPu;T - 5
 

22
1 2 3i i iR R RT

N kn

  


        

 
2

14 11 24 2401

3 4 12

200.08

 
 





MNyhrid - 6 nkhj;j tu;f;fq;fspd; $l;Lj;njhif SST I fzpf;f.

jPu;T - 6  
N

T
RRRSST iii

2
2

3

2

2

2

1 

              

 

92.50

08.200251

08.2001643354







MNyhrid - 7 khjpupfSf;fpilapyhd tu;f;fq;fspd; $l;Lj;njhif SSC I
fzpf;f.

jPu;T - 7
     

2 2 2 2
1 2 3

1 2 3

i i iR R R T
SSC

n n n N

   
    
  

       

24 2414 14 11 11 200.08
4 4 4

49 30.25 144 200.08

223.25 200.08 23.17

       

   

  

MNyhrid - 8 khjpupapDs; tu;f;fq;fspd; $l;Lj;njhif SSE If; fzpf;f.

jPu;T - 8 SSE = SST - SSC

                     
75.27

17.2392.50
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MNyhrid - 9 Nrhjidg;Gs;sp tpguj;jpidf; (TS)   fzpf;f.

jPu;T - 9
 
 

/ 1
  

/ 1

SSC K
TS F

SSE K n


 



                   

 
 

76.3

08.3

58.11

143/75.27

13/17.23









MNyhrid - 10 jPu;khd epajpapidf; Fwpg;gpLf.

jPu;T - 10 ts cv  vd;gjdhy; (Nrhjidg;Gs;spahdJ mtjpg;Gs;spapYk;

Fiwthdikahy;) H
0 
 Vw;Wf; nfhs;sg;gLfpd;wJ.

MNyhrid - 11 fUJNfhs; njhlu;gpy; tpsf;fp Kbtpid Kd;itf;fTk;.

jPu;T - 11 czT tiffs; %d;wpdJk; tpisthdJ rkjd;ikAilaJ

vd;gij Vw;Wf; nfhs;tjw;F 05.0  ,y; Njitahd rhl;rp

fs; fhzg;gLfpd;wd.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Fbapilapd; rkjd;ikiag; guPl;rpg;gNj khww;wpwd; gFg;gha;tpd; Nehf;fkhFk;.

 khjpup khwy;fspd; cjtpAld; ,r; nraw;ghL Nkw;nfhs;sg;gLtjdhy;

khww;wpwd; gFg;gha;T vd ,J miof;fg;gLfpd;wJ.

 khww;wpwd; gFg;gha;tpy; gpd;tUk; fUJNfhs;fs; gad;gLj;jg;gLk;.

(1) xg;gpLtjw;F vjpu;ghu;f;fg;gLfpd;w  xt;nthU  FbapdJk;  rhu;e;j khwp

(Jyq;fy; khwpfs;) nrt;tdhfg; guk;Gfpd;wJ.

(2) xg;gpLtjw;F vjpu;ghu;f;fg;gLfpd;w xt;nthU FbapdJk; rhu;e;j khwpfspd;

guk;gyhdJ rkkhd khww;wpwd;fisf; nfhz;lJ.

 khwy;fisg; gFg;gha;T nra;tjpD}lhf Fbapilfs; rkkhditah vd;gijr;

Nrhjid nra;Ak;NghJ F  guk;gy; gad;gLj;jg;gLk;.

 F guk;gy; vd;gJ rpwpa khjpupfSf;fpilapyhd khww;wpwd;fshFk;.  khwy;fs;

khjpupapDs; khww;wpwd;fSf;Fs;s tpfpjg; guk;gyhFk;.

 F guk;gyhdJ khjpupnaLj;jy; guk;gyhFk; vd;gJld;> F Gs;sp> Gs;sp tpgug;
ngWkjpiag; ngw;Wf; nfhs;tjw;fhf khjpupfSf;fpilapyhd khwy;fis

khjpupapDs; fhzg;gLfpd;w khwy;fspdhy; tFj;jy; Ntz;Lk;.

khjpupfSf;fpilapyhd khwy;fs;

khjpupapDs; fhzg;gLfpd;w khwy;fs;
F =

2

2

i

xi

s
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 F guk;gy; ,U RahjPdg; gbfisf; nfhz;lJ. mjhtJ khjpupfSf;fpilapyhd

RahjPd ,yf;fk; (njhFjpapd;  RahjPd ,yf;fk;) k -1 kw;Wk;  khjpupapDs;

RahjPd ,yf;fk;  (gFjpapd;  RahjPd  ,yf;fk;) k (n -1)  MFk;. k  vd;gJ
gupfupg;Gf;fspd; vz;zpf;if. n  vd;gJ khjpupg;gUkd;.

 F guk;gy; vd;gJ Neu;Fbyg; guk;gnyhd;whFk;.

 F gupNrhjidapy; #dpaf; fUJNfhs; kHo  ......; 21 

 F gupNrhjidapy; khw;Wf; fUJNfhs; 
1H @ Fiwe;jgl;rk; Fbapilfs; ,U

FbapilfSf;Fr; rkkhdjy;y vd;gjhFk;.

 F gupNrhjidf;fhd Nrhjidg;Gs;spapidf; fzpg;gpLtjw;F ANOVA  ml;ltiz

vdg;gLfpd;w khwy; gFg;gha;T ml;ltiziag; gad;gLj;JtJ ,yFthdJ.

mJ gpd;tUkhW:

khwy; %yq;fs;  tu;f;f RahjPd ,il    F
 %yq;fspd; ,yf;fk; tu;f;fq;fs;  (tpfpjk;)

 nkhj;jk;

khjpupfSf;fpilapy; SSC k-1  
1

SSC
MSC

k



  MSC

khjpupapDs; SSE k(n-1)  1

SSE
MSC

k n


    MSE

nkhj;jk; SST kn-1 - -

 gpd;tUk; gbKiwapYk; F  I fzpg;gplyhk;.

1tJ gbKiw - jpUj;jw;fhuzp 
N

T 2

If; fzpj;jy;.

 
knN

T ikii

2

21
2 ......... 




2tJ gbKiw - nkhj;j tu;f;f%yk; SST fzpg;gply;.

 
2

2 2 2
1 2............i i ik

T
SST X X X

N
    

3tJ gbKiw - khjpupfSf;fpilapyhd tu;f;fq;fspd; nkhj;jk;.

     
2 2 2

2
1 2

1 2

.................
i i ik

k

X X X T
SSC

n n n N

 
    
 
 

  



164

4tJ gbKiw - khjpupapDs; tu;f;fq;fspd; nkhj;jk; (SSE) ,idf; fzpj;jy;.

 SSE = SST - SSC

5tJ gbKiw - khjpupfSf;fpilapyhd ,il tu;f;fj;jpidf; (MSC)  fzpj;jy;.

1


k

SSC
MSC

6tJ gbKiw - khjpupapDs; ,il tu;f;fj;jpidf; (MSE)  fzpj;jy;.

 1


nk

SSE
MSE

7tJ gbKiw - Nrhjidg; Gs;sp tpguj;j;jpidf; (F)  fzpj;jy;.

MSE

MSC
F 
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l rhu;e;j khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.1: fhyj;ij mbg;gilahff; nfhz;l khwpnahd;wpy;

cs;slq;Fk; khwy;fis mwpe;J nfhs;thu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 fhyj;njhlu; vd;why; vd;gij tpsf;Fthu;.

 fhyj;njhlu; njhopw;ghl;bw;Fg; nghUs; $Wthu;.

 fhyj;njhlu; njhopw;ghl;bid tiuglj;jpy; cl;gLj;Jthu;.

 fhyj;njhlu; gFg;gha;tpw;fhd juT xOq;fikj;jypd;NghJ ehl;fhl;b jahupj;jy;>

tpiy xOq;fikj;jy;> Fbj;njhif khw;wq;fis xOq;fikj;jy; Nghd;w

fUkq;fis Nkw;nfhs;s KbAk; vd;gjid tpsf;Fthu;.

 fhyj;njhlu; gFg;gha;tpd; gad;fisr; Rl;bf; fhl;Lthu;.

 fhyj;njhlupd; $Wfshd Nghf;F> gUtfhy khwy;> Row;rp khwy;> xOq;fw;w

khwy; vd;gtw;iw mwpKfg;gLj;Jthu;.

 xt;nthU $WfSf;Fkhd cjhuzq;fis Kd;itg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; ml;ltizia tFg;gpy; fhl;rpg;gLj;jp khztu;fNshL fye;Jiuahl

nyhd;iw Nkw;nfhs;sTk;.

2016 Mk; tUlj;jpy; nfhOk;G efuj;jpd;

tUlhe;j kiotPo;r;rpapd; msT (mm)

2016 Mk; tUlj;jpDs; fz;b efuj;jpw;F

$Ljyhf kiotPo;r;rpf;F fpilf;fg; ngw;w khjq;fs;

      [  ng  kh  V  Nk  [{ [_  M nr   x  e   b
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jpy;rh nfsrup rPdp tpw;gid

fhy ,ilntsp tpw;gid nra;j

rPdpapd; msT (kg)

2015 [dtup Kjyhk; thuk;  32

2015 ngg;utup  54

2015 khu;r; 01 njhlf;fk; [{d; 30 tiu  80

2015 [_iy 01 njhlf;fk; nrg;uk;gu; 30 tiu 110

2015 nrg;uk;gu; 01 njhlf;fk; brk;gu; 31 tiu  90

 ,q;F epiyf;Fj;J epuypdhy; fhl;lg;gl;bUf;Fk; juTfs; njhlu;r;rpahd

khjhe;jg; ngWkhdq;fs; my;y vd;gij mwpe;J nfhs;tjw;Fr; re;ju;g;gk;

toq;fTk;.

 ml;ltizapy; fhl;rpg;gLj;jg;gl;bUf;Fk; juTfs; rkkhd fhy ,ilntspapy;

Nrfupf;fg;gl;l juTfisf; nfhz;bUf;ftpy;iy vd;gjidr; Rl;bf; fhl;lTk;.

 Nfhl;L tiugpd; %yk; 2016 [dtup khje; njhl;L brk;gu; tiuapy; midj;J

khjq;fspYk; kiotPo;r;rpg; ngWkhdq;fis xOq;F Kiwahff; fhl;lg;gl;

Ls;sJ vd;gijf;  ftdj;jpy; nfhs;sr; nra;aTk;.

 Nfhl;L tiugpy; Fwpg;gplg;gl;l juTfs; Vida juTj; njhFjpfs; ,uz;ilAk;

tplTk; kpfTk; gaDilaJ vd;gjidr; Rl;bf; fhl;lTk;.

 mj;juTfs; rkkhd njhlu;r;rpahd fhy ,ilntspapDs; VNjhnthU khwp

fSf;fikthfr; Nrfupf;fg;gl;l juTj; njhFjp tFg;G vdgjdhy; mJ fhyj;

njhlu; vd;wiof;fg;gLk; vd;gijr; Rl;bf; fhl;lTk;.

 Nkhl;lhu; thfdq;fis ,wf;Fkjp nra;J tpw;gid nra;Ak; ew;gazk;  fk;gdp

ahdJ fle;j tUlj;jpy; khjhe;jk; ,wf;Fkjp nra;j HIBRID tz;bfspd;

vz;zpf;ifNa gpd;tUk; ml;ltizapy; jug;gl;Ls;sJ. mg;ngWkhdq;fisf;

fhyj;njhlu; tiugpd; %yk; ntspg;gLj;Jtjw;F MNyhrid nra;aTk;.

khjk; [ ng kh V Nk [{ [_ M nr x e b

tz;bfspd; 14 10 18 25 22 18 16 19 21 28 30 26

vz;zpf;if
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 fhyj;njhlu; tiunghd;wpy; fpil mr;rpy; cupa fhy myFfSk; (rhuhj

khwpfs;) epiyf;Fj;J mr;rpy; fUj;jpw; nfhs;sg;gLk; fhyj;njhlu; khwpfSk;

ntspg;gLj;jg;gLfpd;wJ vd;gjidr; Rl;bf; fhl;lTk;.

 fhyj;njhlu; tiunghd;wpy; njhlf;fg;Gs;sp fl;lhakhfg; g+r;rpakhf ,Uf;f

Ntz;Lnkd;w mtrpakpy;iy vdf; Fwpg;gpl;Lf; fhl;lTk;. fpilar;Rk;

epiyf;Fj;J mr;Rk; xd;iwnahd;W ,ilntl;br; nry;YkhW tiuAk; nghOJ

KwpTf; Nfhlhf tiutJ mtrpakw;wJ vdTk; Rl;bf; fhl;lTk;.

 tpw;gidafnkhd;W 2016 Mk; Mz;bd; xt;nthU khjq;fspYk; jpwe;jpUf;Fk;

ehl;fspd; vz;zpf;ifAk; khjhe;j tUkhdq;fSk; cs;slf;fg;gl;l gpd;tUk;

ml;ltizia khztu;fSf;F Kd;itf;fTk;.
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HI-BRID Nkhl;lhu; tz;bfspd; vz;zpf;if - 2016
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khjq;fs; tpw;gidafk; jpwf;fg;gLk; khjhe;j tUkhdk;

ehl;fspd; vz;zpf;if (&gh Mapuj;jpy;)

[dtup 27 180

ngg;utup 23 125

khu;r; 26 170

Vg;uy; 20 240

Nk 26 160

[{d; 25 150

[_iy 26 172

Mf];l; 26 168

nrg;uk;gu; 24 158

xf;Nlhgu; 26 185

etk;gu; 25 174

brk;gu; 26 172

 xt;nthU khjj;jpYk; tpw;gidafk; jpwe;jpUf;Fk; ehl;fspd; vz;zpf;if

rkkw;wJ vd;gjpy; ftdk; nrYj;jTk;.

 vdNt [dtup khjj;ij tpl ngg;utup khjj;jpNy tUkhdk; Fiwtile;Js;sJ

vdf; Fwpg;gpLtJ epahakw;wJ vd;gjidf; Fwpg;gpl;Lf; fhl;lTk;.

 midj;J khjq;fisAk; rkkhd ehl;fspd; vz;zpf;iffshf njhlu;GgLj;jpg;

gFg;gha;T nra;tjw;F Kd;du; juTfisr; nrk;ikg;gLj;JtJ nghUj;jkhdJ

vd;gjid Rl;bf; fhl;lTk;.

 tUlk; KOtJk; tpw;gidafk; jpwe;jpUf;Fk; ehl;fspd; vz;zpf;if 300

vd;gjid cWjpg;gLj;jpf; nfhs;sTk;.

 midj;J khjq;fspYk; rkkhd ehl;fspd; vz;zpf;ifapy; tpw;gidafk;

jpwe;jpUf;Fkhapd; me;ehl;fspd; vz;zpf;if vt;tsT vd;gjidf; fzpg;gjw;F

MNyhrid toq;fTk;.


300

25
12

  me;ehl;fspd; vz;zpf;if 25 vd;gjid cWjpg;gLj;jpf; nfhs;sTk;.

 ,jw;fika [dtup khjj;jpd; 27 ehl;fspd; ,Wjp ehl;fs; ,uz;bdJk;

tUkhdj;ij ngg;utup khj tUkhdj;Jld; Nru;g;gjw;F MNyhrid toq;fTk;.

 mj;jpdq;fs; ,uz;bdJk; tUkhdk; &gh 30 000 vd vLNfhshff; nfhs;sg;

gLkhapd; mg;nghOJ ngg;utup khjj;jpd; tUkhdk; &gh 155 000 MFk;

vd;gijf; Fwpg;gpl;Lf; fhl;lTk;.

 khu;r; khjj;jpd; ,Wjp jpdj;jpd; tUkhdKk; Nk khjj;jpd; KjyhtJ ehd;F

jpdq;fspYk; tUkhdKk; Vg;uy; khjj;jpd; tUkhdkhff; fUjg;gLk; vd;gijj;

njspTgLj;jTk;.

 fhyj;njhlu; juTg; gFg;gha;tpw;F Kd;du; ,t;thwhd Kiwapy; xOq;FgLj;jpf;

nfhs;sy; ehl;fhl;b jahupj;jy; vd;wiof;fg;gLk; vdf; Fwpg;gplTk;.
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 fk;gdpnahd;wpd; tUlhe;j tpw;gid tUkhdq;fSk; mt; xt;nthU tUlq;

fSf;FKupa Efu;Nthu; tpiyr; Rl;bfSk; mlq;fpa ml;ltizia tFg;gpy;

rku;g;gpf;fTk;.

Mz;Lfs; tpw;gid tUkhdq;fs; Efu;Nthu; tpiyr;Rl;bfs;

(&gh kpy;ypadpy;)

2008   82.0 100
2009   99.0 110
2010 122.5 125
2011 148.4 140
2012 172.5 150
2013 196.8 164
2014 230.4 180
2015 274.4 196
2016 342.0 225
2017 384.0 240

 tpw;gid tUkhdkhdJ tpiuthf mjpfupj;Js;sJ vdj; njupa te;jhYk;

Efu;Nthu; tpiyr;Rl;bAk; mt;thNw cau;tile;Js;sJ vd;gij tpsf;fTk;.

 xt;nthU tUlj;jpYk; nghUshjhuj;jpy; tpiykl;lk; cau;tile;J nrd;wjd;

fhuzkhf tUkhdj;jpd; kPJ Vw;gl;l jhf;fk; ePf;fg;gLkhapd; tpw;gid

tUkhdj;jpd; cz;ik epiyia (nka;g; ngWkhdk;) mwpe;J nfhs;s KbAk;

vd;gijj; njspTgLj;jTk;.

 xt;nthU tUlj;jpdJk; tpw;gid tUkhdj;ij cupa tpiyr;Rl;bapd; %yk;

kl;lk; jl;Ltjw;F MNyhrid toq;fTk;.

tUlk; tpw;gid tUkhdk;

nka;g; ngWkhdk;

(&gh kpy;ypadpy;)

2008   82
2009   90
2010   98
2011 106
2012 115
2013 120
2014 128
2015 140
2016 152
2017 160

99
100

110

90

 



2009 nka;tUkhdk;

tpw;gid tUkhdk;

Efu;Nthu; tpiyr; Rl;b
nka;g; ngWkhdk; =  100
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 ,k;Kiwapy; fhyj;njhlu; khwpfspy; cs;slq;Fk; tPf;f epiyikfspd;

jhf;fj;ij ePf;fp nka;g;ngWkhdj;ijg; ngw;Wf; nfhs;tij tpiy xOq;

fikj;jy; vd;wiof;fg;gLk; vd;gijf; Fwpg;gpl;Lf; fhl;lTk;.

 tzpf epWtdnkhd;wpy; ruhrup Efu;Nthu; vz;zpf;ifapidj; jhz;b r%f>

fyhrhu> murpay;> rka uPjpahd gy;NtW fhuzq;fspd; mbg;gilapy; Fwpj;j

thunkhd;wpy; my;yJ khjnkhd;wpy; me;epWtdj;jpw;F tUif jUk;

Efu;Nthupd; vz;zpf;if ghupastpy; mjpfupj;jik fhuzkhf tUkhdkhdJ

vjpu;ghuhjthW cau;e;J nry;Yk; re;ju;g;gq;fSk; ,Uf;f KbAk; vd;gij

khztu;fNshL fye;JiuahlTk;.

 ghlrhiyapy; xU thuk; KOtJk; eilngWk; kUj;Jtf; fz;fhl;rpiaf;

fz;L fopg;gjw;F gy;NtW gpuNjrq;fspypUe;Jk; khztu;fs;> ngw;Nwhu;fs;

tUif jUk; re;ju;g;gj;jpd;NghJ mt;thuj;jpDs; ghlrhiyr; rpw;Wz;br;

rhiyapd; tUkhdk; cau;tilAk; vd;gjidf; fye;JiuahlTk;.

 mg;nghOJ mr;rpw;Wz;br;rhiyapd; xt;nthU thuj;jpw;Fkhd tUkhdj;ijf;

fhl;Lk; fhyj; njhlupy; mf;fz;fhl;rp eilngw;w thuj;jpd; tUkhdkhdJ

cau;e;j ngWkjpapidg; gjpT  nra;jpUf;Fnkd;gijr; Rl;bf; fhl;b mt;thuj;jpd;

ruhrup tUkhdj;ijAk; jhz;bg; ngw;w kpif tUkhdj;ijg; nghUj;jkhd

Kiwnahd;wpy; ,U gf;fkhfTk; mz;kpj;j rpy thuq;fSf;F rkg;gLj;Jk;

Kiwapy; gfpu;T nra;J fhl;LtjpD}lhf epahakhd fhyj;njhlu;

gFg;gha;nthd;wpid Nkw;nfhs;s KbAk; vdr; Rl;bf; fhl;lTk;.

 ,t;thW juT xOq;fikj;jiyr; rdj;njhif khw;wq;fSf;fhd juT

jahupj;jy; vd miof;fg;gLk; vd;gijr; Rl;bf; fhl;lTk;.

cjhuzk;:-

thuk; rpw;Wz;br;rhiyapd; tUkhdk;

(&gh kpy;ypadpy;)

1  20

2  30

3 120

4  23

5  27

 %d;whtJ thuj;jpy; fz;fhl;rpapd; fhuzkhf ciof;fg;gl;l kpif tUkhdj;

ijg; gpd;tUkhW fzpg;gpl KbAk;.

 Kw;gFjpf;Fk; gpw;gFjpf;Fk; mz;kpj;j ,U thuq;fs; tPjk; fUj;jpw; nfhz;L

me;ehd;F thuq;fspdJk; tUkhdq;fsJ ruhrupiag; ngw;Wg; nfhs;sy;.

25
4

27233020 

 ,r; ruhrup tUkhdk; 3k; thuj;jpd; tUkhdk; vd vLNfhshff; nfhz;L

mg;ngWkhdj;ij tplTk; $Ljyhfg; ngw;wpUf;Fk; (120-25) &gh 95 000it

rkdhf  5 thuq;fSf;Fk; epahakhfg; gfpuT nra;J fhl;l KbAk; vd;gijr;

Rl;bf; fhl;lTk;.
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 ,jw;fika thuj;jpd; tpw;gidia gpd;tUkhW rdj;njhifapid xOq;fikg;g

jw;F cl;gLj;j KbAk; vdr; Rl;bf; fhl;lTk;.

1k; thuk;
 

20 + 19 = &gh 39 000

2k; thuk;
 

30 + 19 = &gh 49 000

3k; thuk;
 

25 + 19 = &gh 44 000

4k; thuk;
 

23 + 19 = &gh 42 000

5k; thuk;
 

27 + 19 = &gh 46 000

 gpd;tUk; tiuglj;ij tFg;gpy; fhl;rpg;gLj;jp fye;Jiuahlnyhd;iw Nkw;

nfhs;sTk;.
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 ,y:(1) tiugpd;gb 2007 Mk; Mz;L  njhl;L  2017 Mk; Mz;L tiuapy;

ABC  fk;gdpapd; tpw;gid tUkhdkhdJ cau;e;J nry;Yk; Nghf;fpid

fhzf;$bajhf ,Uf;fpd;wJ vd;gjid cWjpg;gLj;jTk;.

 ,y:(2) tiugpd;gb 2007 Mk; Mz;bypUe;J  2017 Mk;  Mz;L  tiuapy;

jha; - Nra; kuz tPjj;jpy;  Fiwe;J nry;Yk;  Nghf;fhdJ  fhl;lg;

gLfpd;wJ vd;gjid cWjpg;gLj;jTk;.

 khwpnahd;wpd; FWq;fhy Vw;w ,wf;fq;fspy; ftdk; nrYj;jhJ ePz;l fhyj;jpy;

gazpf;Fk; Nghf;Nf mk;khwpapd; ePz;lfhyg; Nghf;fhFk; vd;gijr; Rl;bf;

fhl;lTk;.

 ,yf;fk; 3 tiuglj;jpy; xt;nthU tUlKk; ,uz;lhk; fhyhz;by; Rkd;

Milf; fk;gdpapd; tpw;gid tUkhdk; mjpfupj;Js;sJ vd;gijr; Rl;bf;

fhl;lTk;. ,j;jifa tbtq;fs; rkfhy ,ilntspapy; jpUk;gj; jpUk;g

fhyj; njhlu; khwpapy; ,lk;ngWtJ gUtfhy khwy;fs; vdg;gLk;.

 ,yf;fk; 4 tiugpd; %yk; fhl;lg;gLk; A  ehl;bd; tUlhe;j nghUshjhu
tsu;r;rp Ntfj;ijf; fhl;Lk; khwpapy; 2007 Mk; Mz;bypUe;J 2016 Mk;

Mz;L tiuapyhd fhyg; gFjpapy; Fwpg;gplj;jf;f tsu;r;rpnahd;iwf;

fhl;Lfpd;wJ vd;gjid cWjpg;gLj;jTk;.

(5)           nfhyd;dhitg; gpuNjrj;jpd; cztfnkhd;wpd;

khjhe;j tpw;gid tUkhdk; - 2016

0

2

4

6

8

1 0

k
hj
he
;j
 
t
pw
;g
i
d
 
t
U
k
hd

k
;

(&
g
h 
k
py
;y
pa
d
py
;)

khjq;fs; - 2016 [ ng  kh V  Nk  [{ [_ M nr  x  e b

(4)       A   vDk; ehl;bd; tUlhe;jg; nghUshjhu tsu;r;rp Ntfk; 2007 - 2018

tUlq;fs;
0

1

2

3

4

5

6

7

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18n

g
hU

s
hj
hu
 
t
s
u;r
;r
p (

%
)



173

 fhyj;njhlu; khwpnahd;wpd; ePz;lfhyg; Nghf;fpy; xU tUlj;ij tplTk;

$Ljyhd fhyq;fSf;Fj; Njhd;Wk;. ,t;thwhd Row;rp khwpfs; Row;rp

khwy;fs; vd miof;fg;gLk; vd;gjidr; Rl;bf; fhl;lTk;.

 me;ehl;bd; 2010 - 2014 fhyg; gFjpahdJ nghUshjhuj;jpd; tskhd fhyg;

gFjpahf ,Ug;gJld; rhjfkhd nghUshjhu eilKiwfis eilKiwg;

gLj;JtJk;> kf;fs; Neak; munrhd;W epUthf mjpfhuj;ij newpg;gLj;Jjy;

Nghd;w fhuzq;fNs ,t;thwhd epiyikf;F mbg;gilahf mike;jJ

vd;gjidr; Rl;bf; fhl;lTk;.

 ,yf;fk; 5 tiuglj;jpid mtjhdpf;Fk; nghOJ cztfj;jpy; tpw;gid

tUkhdk; 2016 Nk khjj;jpy; jpBnud tPo;r;rpaile;Js;sJ vd;gij cWjpg;

gLj;jTk;.

 ,t;thwhd vjpu;ghuhj khw;wkhdJ xOq;fw;w khwy;fs; vd miof;fg;gLk;

vd;gijr; Rl;bf; fhl;lTk;.

 2016 Nk khjj;jpy; mg;gpuNjrj;jpy; jhf;fj;ij Vw;gLj;jpa vjpu;ghuhj ghupa

nts;sg;ngUf;Nf ,e;epiyikf;Ff; fhuzkhf mike;jpUf;ff; $Lk;

vd;gjidf; Fwpg;gpl;Lf; fhl;lTk;.

 fhyj; njhlu; gFg;gha;tpd; gad;fs; vit vd;gJ njhlu;ghf khztu;fSld;

fye;Jiuahlypy; <LglTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 fhyj;ij mbg;gilahff; nfhz;l ahNjDk; khwpnahd;W rkkhdjhfTk;

njhlu;r;rpahd fhy ,ilntspfspd; NghJ cupikg;gLj;jpf; nfhs;sf;$ba

ngWkhdq;fspd; njhFjpnahd;Nw fhyj;njhlu; vd miof;f KbAk;.

 1 2 3, , ............... nt t t t  Mfpa rkkhdJk; njhlu;r;rpahd fhyg;gFjpfspd; NghJ

y  vDk; khwp xOq;F Kiwahf 1 2 3, , ............... ny y y y  vDk; ngWkhdq;fis

vLf;Fkhapd; 1 2 3, , ............. ny y y y  vd;gJ fhyj; njhlnuhd;whFk; vdf; $wyhk;.

 y vd;gJ fhyj;ij mbg;gilahff; nfhz;l khwpahf ,Ug;gjdhy; y  vd;gJ
fhyj;jpd; njhopw;ghL vdf; fUjg;gLk;. y = f(t)

 fhyj; njhlnuhd;iwg; gFg;gha;T nra;tjw;F Kd;du; njhlf;fj; juTfisg;

gpd;tUkhW xOq;fikj;Jf; nfhs;Sjy; Ntz;Lk;.

(1) ehl;fhl;bapid xOq;fikj;jy;

(2) tpiyapid xOq;fikj;jy;

(3) Fbj;njhifia xOq;fikj;jy;

 ehl;fhl;b khj Kiwapy; khjhe;jk; Nrfupf;fg;gl;l juTfis xt;nthU

khjj;jpw;Fk; Vw;wthW tzpf eltbf;iffspy; <Lgl;Ls;s ehl;fspd;

vz;zpf;if NtWgLk; re;ju;g;gq;fspy; rfy khjq;fSf;Fk; rkkhd ehl;fis

cs;slf;fp> gFg;gha;tpw;F Kd;du; juTfis xOq;fikj;Jf; nfhs;sNy

ehl;fhl;b xOq;fikj;jy; vd;wiof;fg;gLk;.
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 gz tPf;f epiyikfspd;NghJ tzpf tUkhdk;> cw;gj;jpf; fpuak; Nghd;w

khwpfspd; gzg; ngWkhdk; cau;tile;J nry;tjw;F vjpuhf tpiy

mjpfupj;Jr; nry;tjd; jhf;fj;ij mfw;wp juT tpiyr; Rl;nlz;zpd; %yk;

kl;lk; jl;Ljy; tpiy xOq;fikj;jy; vd;wiof;fg;gLk;.

 ,k;Kiwf;fika fhyj;njhlupd; %yj; juTfis kl;lk; jl;Ltjw;Fg; gpd;tUk;

#j;jpuk; gad;gLj;jg;gLk;.

fhyj;njhlupd; %yj;juT

kl;lkhf;fg;gl;l juT =    100
tif $wg;gLk; tpiyr;Rl;b

 r%f> fyhrhu> murpay; my;yJ rka uPjpahd rpj;jhe;jq;fs; fhuzkhf

ahNjDk; gpuNjrnkhd;wpd; Fwpj;j fhyg; gFjpnahd;wpy; thOk; rdj;

njhifapd; khw;wk; fhuzkhff; fhyj; njhlu; khwpfspy; Vw;gLk; khw;wq;fis

ePf;fpj; juTfis nghJthd epiyapy; xOq;fikj;jy; Fbj;njhif xOq;

fikj;jy; vd;wiof;fg;gLk;.

 fhyj; njhlu; khwpnahd;wpd; elj;ijapy; jhf;fj;ij Vw;gLj;Jk; midj;J

fhuzpfSk; ehd;F $Wfshf tifg;gLj;jg;gLk;. mitahtd:-

 ePz;lfhyg; Nghf;F - T (Long Term Trend)

 gUtfhy khwy; - S (Seasonal Movement)

 Row;rp khwy; - C (Cyclical Movements)

 xOq;fw;w khwy; - I (Irregular Movements)

 FWq; fhyj;jpy; ,lk;ngWk; Vw;w ,wf;fq;fspy; ftdk; nrYj;jhJ tpLk;

nghOJ ePz;l fhyj;jpDs; fhyj;njhlu; khwpg; gazpj;Js;s jpir Nghf;F

(Trend) vd miof;fg;gLk;.

 fhyj;njhlu; khwpnahd;wpy; xU tUlj;jpw;Ff; Fiwthd fhyg;gFjpapd;

rkkhd fhyg;gFjpnahd;wpy; jlitf;F xU Kiw tPjk; ,lk; ngWk; khwy;fs;

gUtfhyj; njhlu; my;yJ gUtfhy khwy;fs; vd miof;fg;gLk;. xU

ehl;bd; r%f> fyhrhu fhuzpfspd; mbg;gilapy; ,t;thwhd khwy;fis

vjpu;ghu;f;f KbAk;.

cjhuzq;fspy; rpy gpd;tUkhW:

 vkJ ehl;by; Vg;uy;> brk;gu; khjq;fspy; Mil mzpfspd; tpw;gid

 Nk khjj;jpy; ntrhf; tho;j;J ml;ilfSf;Fk;> myq;fhug; nghUs;fSf;F

khd Nfs;tp

 kio fhyq;fspd; Filfspd; tpw;gid

 ePz;lfhyg; Nghf;fpy; KOikahd xU tUl fhynkhd;wpw;Fk; $ba fhyj;jpy;

Vw;gLk; mirTfs; Row;rp khwy;fs; vd;wiof;fg;gLk;.

(nghopg;ghf;fg;gl;l juT)
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 xU ehl;by; xU rpy tUlq;fspy; ,lk;ngWfpd;w Aj;j #o;epiynahd;W

my;yJ rhjfkhd nghUshjhu nfhs;ifnahd;iw eilKiwg;gLj;jf;$ba

epu;thf mikg;G Kiwnahd;iwr; newpg;gLj;Jk; Gjpa munrhd;W fhzg;gly;

Nghd;w eilKiw uPjpahd re;ju;g;gq;fspd;NghJ fhyj; njhlu; khwpfspy;

,t;thwhd khw;wq;fisf; fhz KbAk;.

 vjpu;ghuhj tpjkhf fhyj; njhlu; khwpnahd;wpy; rLjpahf ,lk; ngWfpd;w

Vw;wj; jho;Tfs; my;yJ re;ju;g;gq;fs; xOq;fw;w khwy;fs; vDk; njhFjpf;Fs;

cs;slf;fg;gLk;.

 fhyj; njhlu; khwpfis tpupthfg; gFg;gha;T nra;tjd; %yk; tzpfu;fSf;Fg;

gpd;tUk; gad;fisg; ngw;Wf; nfhs;s KbAk;.

 khwpapd; fle;j fhy elj;ijapD}lhf epfo;fhy epiyikapid mwpe;J

nfhs;sf;$bajhf ,Uf;Fk;.

 khwpapy; ,lk;ngw;w Vw;w ,wf;fj;ij jLf;ff;$ba gy;NtW Nghf;Ffis

mwpe;J nfhs;sf;$bajhf ,Uj;jy;.

 fhyj;njhlu; khwpapd; KOikahd elj;ijapd; kPJ xt;nthU khwpfspdJk;

jhf;fq;fis ntt;Ntwhf ,dq;fhz Kbjy;.

 vjpu;fhyj; jpl;lkplYf;F cjtpahf  mikAk;  re;ju;g;gq;fs;  fpilf;fg;

ngwy;.

 Fwpg;gpl;l fhyj; njhlu; khwp vjpu;fhy epiyikfis vjpu;T $w Kbjy;.

 NtW epWtdq;fspy; my;yJ Fwpg;gpl;l Jiwf;Fupa xNu tifahd fhyj;

njhlu;fSld; xg;gpl;L rpwe;j jPu;khdq;fSf;F tuKbjy;.
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.2: fhyj; njhlu; gFg;gha;tpw;fhfg; gad;gLj;jg;gLfpd;w

khjpupAUit mwpe;J nfhs;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 fhyj; njhlu; gFg;gha;tpw;fhfg; gad;gLj;jg;gLfpd;w khjpupAUf;fisg;

ngaupl;Lf; fhl;Lthu;.

 $l;ly; khjpupAUtpid mwpKfg;gLj;Jthu;.

 $l;ly; khjpupAUtpw;fika $Wfis NtWgLj;Jk; Kiwia tpsf;Fthu;.

 $l;ly; khjpupAUitg; gad;gLj;Jk; re;ju;g;gq;fis tpsf;Fthu;.

 ngUf;fy; khjpupAUit mwpKfg;gLj;Jthu;.

 ngUf;fy; khjpupAUtpd; $Wfis NtWgLj;Jk; Kiwia tpgupg;ghu;.

 ngUf;fy; khjpupAUtpidg; gad;gLj;Jk; re;ju;g;gq;fis tpsf;Fthu;.

 $l;ly;> ngUf;fy; khjpupAUf;fspYs;s gz;Gfs; ,uz;ilAk; cs;slf;fpa

re;ju;g;gq;fs; fhzg;gLfpd;wJ vd;gij njspTgLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; khjpupapid tFg;gpy; fhl;rpg;gLj;jp khztu;fSld; fye;Jiuahl

nyhd;iw elhj;jTk;.

 0ŷ

 mICGy 

LEA 

RIV .

  n n
XP X X C p q  

         BPAPBPAPBAP .

     P A B P A P B  

 ,e;j xt;nthU khjpupapdJ ,lJ gf;fk; fhl;lg;gLfpd;w khwpapd; ngWkjpapidj;

jPu;khdpg;gjw;F tyJ gf;fk; fhl;lg;gLfpd;w gy;NtW gjq;fSf;fpilNa

fhzg;gLfpd;w njhlu;Gfs; fhuzpahff; nfhs;sg;gLfpd;wd vd;gijf; fye;Jiu

ahly; %yk; ntspg;gLj;jTk;.

 gjq;fs; rpytw;iw xd;W Nru;g;gjd; %yk; Fwpj;j khwpapd; nkhj;jg;

ngWkjpapidf; fz;Lgpbf;fpd;w khjpupAU NtwhfTk; gjq;fs; rpytw;iwg;

ngUf;F tjd; %yk; Fwpj;j khwpapd; nkhj;jg; ngWkjpapidf; fz;Lgpbf;fpd;w

khjpupAUtpid NtwhfTk; vLj;J ,k; khjpupfis ,U njhFjpfshfg;

gpupg;gjw;F khztu;fSf;F MNyhrid toq;fTk;.
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 fhyj; njhlu; khwpnahd;wpd; nkhj;jg; ngWkjp (Y) apw;Fk; ePz;l fhyg;

Nghf;F (T),  gUtfhy khwy; (S),  Row;rp khwy; (C),  xOq;fw;w khwy; (I)
Nghd;w 4 $Wfisg; gad;gLj;jp> ,t;thwhd khjpupnahd;iw cUthf;f

KbAk; vdTk;> fhyj; njhlu; xd;wpd; cz;ikahd jd;ikapidg; gFg;gha;T

nra;tjw;F ,t;thwhd khjpupAUitg; GFj;Jjy; nghUj;jkhdJ vd;gijAk;

Rl;bf; fhl;lTk;.

 $Wfspd; nkhj;jj;jpD}lhf khwpnahd;wpd; nkhj;jg; ngWkjpapid ngw;Wf;

nfhs;Sk; khjpupAU $l;ly; khjpupAU  vdg; ngauply; (Additional Model)

nghUj;jkhdJ vd;gijr; Rl;bf; fhl;b> ,k;khjpupapidf; fl;bnaOg;Gtjw;F

khztu;fSf;F MNyhrid toq;fTk;.

y = T + S + C + I

 ,k;khjpupapy; ngauplg;gl;l gjq;fis RUf;Ftjw;F khztu;fis <LgLj;jTk;.

cjhuzk;:- y - T - C - I   =  S
y - (T + C + I) = S

 $l;ly; khjpupnahd;W gad;gLj;jg;gLfpd;w nraw;ghl;L uPjpahd re;ju;g;gq;fs;

njhlu;gpy; khztupfsplk; Nfl;fTk;. (nghUshjhuk;> fzf;fPL Nghd;w ghlq;fs;

njhlu;gpy; ftdk; nrYj;Jtjw;F MNyhrid toq;fTk;.)

 fzf;fPl;by;>

nrhj;J =  cupik + nghWg;G

 nghUspaypy;>

Njrpa    = mur    +  Efu;Tr;   + KjyPL + Vw;Wkjp - ,wf;Fkjp
nryTfs;(Y) nryTfs;(G)    nryTfs;(C)   (I) (X)                (m)

Nghd;w re;ju;g;gq;fis khztu;fSld; elhj;jg;gLfpd;w fye;Jiuahlypd;

%yk; mtu;fsplkpUe;J ngw;Wf; nfhs;sTk;.

 $Wfspd; ngUf;fypd; cjtpAld; khwpnahd;wpd; nkhj;jg; ngWkjpapidg;

ngw;Wf; nfhs;fpd;w khjpup ngUf;fy; khjpupAU (Multipal  Model) vdg;

ngaupLtJ nghUj;jkhdJ vdr; Rl;bf; fhl;b mk;khjpupapidf; fl;bnaOg;g

khztu;fSf;F MNyhrid toq;fTk;.

cjhuzk;:- y = T. S. C. I

 ,k;khjpupapy; Fwpg;gplg;gl;l ve;jnthU gjj;jpidAk; nghopg;ghf;Ftjw;F

khztu;fSf;F MNyhrid toq;fTk;.

cjhuzk;:- y = T. S. C. I  vd;gjdhy;>

        
. .

y
I

T C S
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 tFg;gpYs;s khztu;fis 4 FOf;fshfg; gpupj;J gpd;tUk; xt;nthU nraw;

ghLfisAk; mtu;fSf;F Kd;itj;Jr; nraw;ghl;by; <LgLj;jTk;.

FO - 1

fk;gdpnahd;wpd; tUlhe;j tUkhdk; fhyj; njhlupy;  xU  tUlj;jpd;

khwpapd; nkhj;jg; ngWkjp>

y = &gh 2 754.00 MFk;.

y =  T. S. C. I  %yk; khjpupAUg;gLj;jy; nra;ag;gl;Ls;sJ vdf; fUJf.

S = 1.25 C = 1.08 I = 0.85
vdpd; T  ,d; ngWkjpapidg; ngw;Wf; nfhs;f.

FO - 2

fk;gdpnahd;wpd; tUlhe;j tUkhdj;ijf;  fhl;Lk;  fhyj;njhlupy;  xU

Fwpg;gpl;l tUlj;jpy; khwpapd;  nkhj;jg; ngWkjp  &gh 2 754 000 Mff;

fhzg;gl;lJ.

y =  T. S. C. I  %yk; khjpupAUg;gLj;jg;gl;Ls;sJ vdf; fUJf.

S = 1.25 I = 0.85
T =  &gh 2 400 000 Mapd; C  apd; ngWkjpapidf; fzpf;f.

FO - 3

fk;gdpnahd;wpd; tUlhe;j tUkhdj;ijf; fhl;Lk;  fhyj;njhlnuhd;wpd;

Fwpg;gpl;l  tUlnkhd;wpd;  khwpapd;  nkhj;jg; ngWkjp  &gh 2 754 000

MFk;.

y =  T. S. C. I  %yk; khjpupf;Fl;gLj;jg;gl;Ls;sJ vdf; fUJf.

,q;F Nghf;F T  =   &gh 2 400 000 MfTk;>  C = 1.08 MfTk;> I  =  0.85
MfTk; fhzg;gLk;NghJ S ,d; ngWkjpapidg; ngw;Wf; nfhs;f.

FO - 4

fk;gdpnahd;wpd; tUlhe;j tUkhdj;ijf; fhl;Lk;  fhyj;njhlupd; tUl

nkhd;wpd; khwpapd;  nkhj;jg;  ngWkjp   &gh 2 754 000  MFk;.   ,jd;

Nghf;F T  =  &gh 2 400 000 MfTk;>  S  = 1.25,   C = 1.08  MfTkpUg;gpd;

I  ,d; ngWkjpapidg; ngwTk;.

jPu;T - 1

y =  T.    S.    C.    I

2754 T 1.25 1.08 0.85

2754
T

1.25 1.08 0.85

T 2400

   

 
 



T  =  &gh 2 400 000/=
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jPu;T - 2

y    =    T.     S.    C.     I

2754 2400 1.25 C 0.85

2754
C

2400 1.25 0.85

C 1.08

   

 
 



jPu;T - 3

y =        T.     S.  C. I

2754 2400 S 1.08 0.85

2754
S

2400 1.08 0.85

S 1.25

   

 
 



jPu;T - 4

y =       T.    S.  C.   I

2754 2400 1.25 1.08 I

2754
I

2400 1.25 1.08

I 0.85

   

 
 



 $l;ly;> ngUf;fy; gz;Gfs; ,uz;bidAk; nfhz;Ls;s khjpupapid Muk;gj;jpy;

toq;fg;gl;l khjpup ml;ltiziag; guPl;rpg;gjd; %yk; njupT nra;tjw;F

khztu;fis <LgLj;jTk;.

cjhuzk;:- (1) xy 10  

(2)          BPAPBPAPBAP .

ICSTy ...  ngUf;fy; khjpupAUthFk;.

 ,q;F Nghf;F (T) khj;jpuk; ,aw;if vz;fspy; fhl;lg;gLtJld; vQ;rpa

$Wfs; (S, C, I) vd;gtw;wpd; ngWkjpahdJ Rl;nlz;zhff; fhl;lg;gLfpd;wJ.

,e;j khjpupAUtpy; ehd;F $Wfspy; xU $wpd; ngWkjpapid gpd;tUkhW

ngw;Wf; nfhs;syhk;.

. .

y
S

T C I


 $l;ly; kw;Wk; ngUf;fy; gz;Gfs; ,uz;Lk; fhzg;gLfpd;w khjpupAUtpidg;

gy;NtW ghlj;JiwfSf;Nfw;g khwp njhlu;gpy; fl;bnaOg;gyhk; vd;gijr;

Rl;lf; fhl;lTk;.

cjhuzk;:- dnaTn )1( 
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fzpjj;jpy; $l;ly; njhlupy; n vDk; cWg;gpd; $l;Lj;njhif.

  dna
n

Sn 12
2



rkhe;ju tFg;gpy; gjk; n ,d; $l;Lj;njhifapidg; ngw;Wf; nfhs;sy;.

 ngUf;fy; khjpup gad;gLj;jg;gLfpd;w nraw;ghl;L uPjpahd re;ju;g;gq;fs;

njhlu;gpy; khztu;fsplk; Nfl;lwpaTk;.

cjhuzk;:- (1) J}uk; = Ntfk;  Neuk;
(2) mOj;j NtWghL = kpd;Ndhl;lk;  jil

                           V   =     i . r
(3) jpzpT = fdtsT  mlu;j;jp

m =  V . D

 xt;nthU $WfspdJk; (gjq;fs;) jhf;fkhdJ xd;Wf;nfhd;W rhuhjjhFk;

NghJ $l;ly; khjpupAUtpidg; gad;gLj;JtJ nghUj;jkhdJ vd;gijr;

Rl;bf; fhl;lTk;.

 xt;nthU $Wk; xd;wpd;Nky; xd;W rhu;e;jjhf ,Uf;Fk;NghJ ngUf;fy;

khjpupAUtpidg; gad;gLj;JtJ nghUj;jkhdJ vd;gijr; Rl;bf; fhl;lTk;.

 tzpfj;Jiwapy; re;jpf;fpd;w ngUk;ghyhd khjpupAUf;fspd; $Wfs; xd;Wf;

nfhd;W RahjPdkhf elj;ijapidf; fhl;lhJ vd;gjdhy; mjd;NghJ ngUf;fy;

khjpupAUtpidg; gad;gLj;JtJ kpfg; nghUj;jkhdJ vd;gij cWjpg;gLj;jTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 fhyj;njhlu; gFg;gha;tpw;fhfg; gad;gLj;jg;gLfpd;w khjpupAUf;fs; ,uz;lhFk;.

 $l;ly; khjpupAU (Additive Model)

 ngUf;fy; khjpupAU  (Multiplicative Model)

 Nghf;F> gUt khwy;> Row;rp khwy;> xOq;fw;w khwy; Nghd;w 4 $Wfs;

xd;W Nru;e;Nj fhyj;njhlupd; nkhj;j khwy;fs; fl;bnaOg;gg;gLfpd;wJ

vd;gijf; Fwpg;gpLtNj $l;ly; khjpupahFk;.

y = T + S + C + I

 ,f;$WfspypUe;J xU $wpd; ngWkjpapidg; gpd;tUkhW ngw;Wf; nfhs;syhk;.

y - (T + C + I) = S MFk;.

 Nghf;F> gUt khwy;> Row;rp khwy;> xOq;fw;w khwy; Nghd;w 4 $WfspdJk;

jhf;fj;jpdhy; ngUf;fy; %yk; khwpfspd; nkhj;jg; ngWkjp fpilf;fg;

ngWfpd;wJ vd;gijf; Fwpg;gpLtNj ngUf;fy; khjpupahFk;.

y = T . S . C . I

,f;$Wfs; 4 ,dJ xU $wpdJ ngWkjpapidg; gpd;tUkhW ngw;Wf;

nfhs;syhk;.

. .

y
S

T C I
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.3: Nghf;fpid cUthf;Ftjw;Fr; RahjPdf; if Kiwiag;

gad;gLj;Jthu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 Nghf;fpid cUthf;Fk; Kiwnahd;whfr; RahjPdf; if Kiwia tpsf;Fthu;.

 toq;fg;gl;l juTfSf;fhd rpjwy; Gs;sp tiuglj;jpdbg;gilapy; Nghf;Ff;

Nfhl;il tiue;J fhl;Lthu;.

 RahjPdf; if Kiwapy; Nghf;Ff; Nfhnlhd;iwg; ngWtjd; %yk; fpilf;Fk;

mD$yq;fs;> gpujp$yq;fis tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

 cw;gj;jp epWtdnkhd;wpd; fhyhz;L uPjpahf cw;gj;jp nra;ag;gl;l ,ae;jpuq;

fsJ vz;zpf;if fPNo jug;gl;Ls;sJ.

  tUlk;    2016    2017       2018

  fhyhz;L I II III IV I II III IV I II III    IV

  cw;gj;jp 3 7 10 4 5 3 9 4 3 8 7 5
  myFfs;

fhyj;ij (X) fpil mr;rpYk; ngWkhdq;fis epiyf;Fj;J mr;rpYk; (Y)
Rl;bf; fhl;b fhyj;njhliu tiugpy; tiue;J fhl;Ltjw;F khztu;fSf;F

MNyhrid toq;fTk;.

 Gs;spfis ,ad;wstpy; Nfhl;bypUe;J ,U gf;fkhfTk; rkkhf rpjwp

,Uf;ff;$bathW vspa Nfhnlhd;iw tiutjw;F khztu;fSf;F MNyhrid

toq;fTk;.
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 Nghf;fpd; jd;ik njhlu;ghf gUkl;lhd tpsf;fnkhd;iwg; ngWtjw;fhf

fzpj uPjpahd mbg;gilnahd;wpd;wp Gs;spfis ,ad;wstpy; ,Ugf;fKk;

rkkhf ,Uf;FkhW jdJ tpUg;gj;jpd; mbg;gilapy; tiuag;gLk; NfhNl

RahjPdf; ifapdhy; ngwg;gl;l Nghf;Ff; Nfhnlhd;whFk; vd;gij tpsf;fTk;.

 tpiuthfj; jPu;khdk; vLf;fNtz;ba Njit Vw;gLk;nghOJk; kw;Wk; FWfpa

fhy tPr;rpDs; ahNjDk; khwpnahd;wpd; elj;ij njhlu;ghd tpsf;fj;ijg;

ngw;Wf;  nfhs;tjw;Fkhfg; gad;gLj;jf;$ba ,k;Kiwapy; mD$yq;fSk;

gpujp$yq;fSk; fhzg;gLfpd;wd vd;gjidj; njspTgLj;jTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Nghf;fpd; jd;ik njhlu;ghfg; gUkl;lhd tifapy; tpsf;fnkhd;iwg; ngw;Wf;

nfhs;tjw;Fj; Njitg;gLk; nghOJk; kw;Wk; kpf tpiuthfg; Nghf;Fj; njhlu;

ghd tpsf;fj;ijg; ngw;Wf; nfhs;tjw;Fk; RahjPdf; if Kiwapy; Nghf;Ff;

NfhL ngw;Wf; nfhs;sg;gLk;.

 fhyj;njhliu tiugpy; fhl;bajd; gpd;du; mjpy; fhzg;gLk; Gs;spfis

,ad;wstpy; Nfhnlhd;wpd; %yk; rkkhf ,Ugf;fq;fspYk; rpjwp ,Uf;FkhW

Nghf;Ff; Nfhl;il epu;khzpg;gijNa RahjPdf; if Kiw vd;wiof;fg;gLk;.

 RahjPdf; if Kiwapd; mD$yq;fs;:

 fzpg;gPLfs; fhzg;glhik

 Nghf;fpd; jd;ik njhlu;ghf ,yFthfTk;> tpiuthfTk; tpsf;fk; ngwf;

$ba jd;ik

 gUkl;lhf vjpu;T $wf;$bajhf ,Uj;jy;

 cUthf;Ftjw;fhf tpNrl mwpT ,Uf;f Ntz;Lk; vDk;  Njit fhzg;

glyhk;.

 RahjPdf; if Kiwapd; gpujp$yq;fs;:

 Ms;rhu; uPjpahf jhf;fk; fhzg;gly;.

 juTfSf;fhf ,dq;fhzf;$ba Nfhnlhd;wpd;ik

 ngw;Wf; nfhs;sf;$ba vjpu;T$wyhdJ ek;gfj; jd;ikapdpd;Wk; tpyfp

,Uj;jy;.
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.4: Nghf;Ffis cUthf;Ftjw;F miur; ruhrup Kiw

apidg; gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 miur; ruhrup Kiwapid tpsf;Fthu;.

 miur; ruhrup Kiwf;fika Nghf;F Nfhnlhd;iwg; ngw;Wf; nfhs;Sk;

Kiwapid tpgupg;ghu;.

 nghUj;jkhd cjhuzq;fisg; gad;gLj;jp juTfs; xw;iw vz;zpf;ifapy;

,Uf;Fk; fhyj;njhlnuhd;wpd; miur; ruhrup ngWkhdq;fisg; ngw;Wf;

nfhs;thu;.

 nghUj;jkhd cjhuzq;fisg; gad;gLj;jpj; juTfs;> ,ul;il vz;zpf;if

Aldhd fhyj; njhlnuhd;wpd; miur; ruhrup ngWkhdq;fisg; ngw;Wf;

nfhs;thu;.

 ngw;Wf; nfhs;sg;gl;l ngWkhdj;ijg; gad;gLj;jpg; Nghf;Ff; Nfhl;il tiuthu;.

 Nghf;Ff; Nfhl;bd; %yk; rkd;ghl;ilf; fl;bnaOg;Gthu;.

 Nfhl;bd; my;yJ rkd;ghl;bD}lhf kjpg;gPLfis Nkw;nfhs;thu;.

 ,k;Kiwapd; mD$yq;fs;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 Nghf;Ff; Nfhl;ilg; ngw;Wf; nfhs;sf;$ba ,d;ndhU Kiwahd miur;

ruhrup Kiwapid tpsf;Ftjw;F khztu;fisg; gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

nraw;ghL - 1

 ABC  fk;gdpnahd;W 2005 Mk; Mz;bypUe;J 2015 Mk; Mz;L tiuapyhd

cw;gj;jp nra;j myFfspd; vz;zpf;if (Mapuq;fspy;) gpd;tUkhW:

Mz;L 2005  2006   2007    2008    2009   2010 2011   2012    2013    2014  2015

cw;gj;jp 1.4  1.1   1.2         1.4       2.1        2.2       1.6        1.5       2.0       2.5        3.0

myFfs;

 ml;ltizapy; fhzg;gLk; juTfSf;fika fhyj;njhliu tiugpy; tiutjpy;

khztu;fis <LgLj;jTk;.

 vspa Nfhnlhd;wpd; %yk; Nghf;fpidg; ngw;Wf; nfhs;tjw;F toq;fg;gl;l

juTfspd; cjtpAld; ,U njhFjpfisg; ngw;Wf; nfhs;tjpy; khztu;fis

<LgLj;jTk;.

 juT ml;ltiziar; rkkhd ,U gFjpfshf tifg;gLj;jp xt;nthU gFjp

fSf;Fk; ntt;Ntwhf ,ilg;ngWkhdq;fisg; ngw;Wf; nfhs;tjw;F

MNyhrid toq;fTk;.

 xw;iw vz;zpf;ifAldhd fhyg; gFjp fhzg;gLfpd;wNghJ eLf;fhyg;

gFjpapidf; fUj;jpy; nfhs;sj; Njitapy;iy vd MNyhrid toq;fTk;.
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 ngwg;gl;l ,ilf;Fupa juTj;njhFjpapd; kj;jpa fhyg;gFjpf;F xj;jjhf

milahsg;gLj;Jtjw;F MNyhrid toq;fTk;.

 xt;nthU fhyg;gFjpf;Fk; Vw;wjhf ngw;Wf; nfhz;l ,ilg;ngWkjpapid

fhyj;njhlu; tiugpy; Gs;spapl;L mg;Gs;spfs; ,uz;ilAk; ClWj;Jr; nry;yf;

$ba vspa Nfhnlhd;wpd; %yk; ,izf;fTk;.

 me;j vspa Nfhl;bd; rha;T> ,ilntl;L vd;gtw;iwf; fz;Lgpbj;J 0 1y x  

Kiwapy; vspa Nfhl;bd; rkd;ghl;bid ngw;W 2016 ,w;fhd Nghf;fpd;

ngWkjpapid vjpu;T $wTk;.

jPu;T: 01

tUlk; )(x cw;gj;jp myF

2005   1 1.4

2006   2 1.1

2007   3 1.2

2008   4 1.4

2009   5 2.1

2010   6 2.2

2011   7 1.6

2012   8 1.5

2013   9 2.0

2014 10 2.5

2015 11 3.0

 Nkw;Fwpg;gpl;l gpur;rpidapy; xw;iw vz;izf; nfhz;l tUlq;fs; fhzg;gLt

jdhy; 2010 fhyj;njhlu; ftdj;jpy; nfhs;sg;gltpy;iy.

 Nkw;Fwpg;gpl;l juTfSf;Fupa fhyj; njhlu; gpd;tUkhW:
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 2016 Nghf;fpd; ngWkjpapidf; fz;Lgpbg;gjw;F>

xy   0
ˆ

rha;T
2.12 1.44

6




0.11

,ilntl;L bxay ˆ

     

1.44 0.11

1.44 (0.11 3)

1.11

a x

a

a

 

  



Nghf;Fr; rkd;ghL ˆ 1.11 0.11y x 

2016 vjpu;T $wy; ˆ 1.11 (0.11 12)y   

ˆ 2.43y   (Mapuk; myFfspy;)

nraw;ghL - 2

 xU tifahd fk;gdpnahd;wpd; cw;gj;jpfspd; (Mapuk; myFfspy;) fhyj;

njhlu; juTfs; gpd;tUk; ml;ltizapy; fhl;lg;gl;Ls;sJ.

tUlk; 2009   2010     2011  2012     2013 2014   2015      2016    2017

cw;gj;jp   45    55       63    65 72  84           83          87          90

  (Mapuq;fspy;)

(a) miur; ruhrup Kiwapidg; gad;gLj;jpg; Nghf;Ff; Nfhl;bidg; ngw;Wf;

nfhs;f.

(b) 2019 Mk; tUlj;jpw;fhd Nghf;Fg; ngWkjpapidf;  Nfhl;bd;  cjtpAlDk;

rkd;ghl;bd; cjtpAlDk; vjpu;T $wTk;.
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miur; ruhrup Kiwapy; Nghf;Ff; NfhL

 miur; ruhrup Kiwapy; mD$yq;fSk; gpujp$yq;fSk; fhzg;gLfpd;wd

vd;gij tpsf;fTk;.

jPu;T: 02

tUlk; )(x cw;gj;jp (y)

2009 1 45

2010 2 55

2011 3 63

2012 4 65

2013 5 72

2014 6 84

2015 7 83

2016 8 87

2017 9 90

Nghf;Ff; Nfhl;bidg; ngw;Wf; nfhs;Sk; fzpj Kiw bxay 

rha;T
86 57

5
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5.42

5.1457

5.1457

5.28.557











a

a

a

a

bxay

/ Nghf;F rkd;ghl;bw;Nfw;g 2019 Mk; tUlj;jpd; cw;gj;jp

3.106ˆ

118.55.42ˆ

8.55.42ˆ

8.55.42ˆ









y

y

xy

xy

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 miur; ruhrup Kiw vd;gJ fhyj; njhlnuhd;wpw;Fupa juTfisr; ,U

rkgFjpfshfg; gpupj;J me;j xt;nthU gFjpapdJk; ,ilapidf; fzpg;gpl;L

mt;tpilg; ngWkjpfs; ,uz;ilAk; fhyj; njhlupy; Fwpj;J ,izj;J

Nghf;Ff; Nfhl;bidg; ngw;Wf; nfhs;Sk; KiwahFk;.

 fhyj; njhlupd; juTfs; xw;iw vz;zpf;ifAld; fhzg;gLk;NghJ ika

fhy myfpw;Fupa jutpidf; iftply; Ntz;Lk;.

 juTfis ,U rk gFjpfshfg; gpupf;Fk;NghJ ,ul;il vz;zpf;if fhzg;gL

khapd; ,ilahff; nfhs;sg;gLtJ xU tUlj;jpw;fy;yhJ ,uz;L tUlq;fSf;

fpilapy; fhzg;gLfpd;w eLg;gFjpahFk;.

 miur; ruhrup Kiwapy; ngw;Wf; nfhs;Sk; Nghf;Ff; Nfhl;bd; cjtpAlDk;>

fzpj KiwapYk; vjpu;T $wiy Nkw;nfhs;s KbAk;.

 miur; ruhrup Kiwapd; mD$yq;fshtd:

 Nghf;fpid ,yFthfg; ngw;Wf; nfhs;s Kbjy;.

 cz;ikahd Nfhnlhd;W fpilj;jy;.

 jdpg;gl;l njhlu;gpd; gyk; fhzg;glhik.

 Nghf;fpidg; gUkl;lhd Kiwapy; vjpu;T $wf;$bajhf ,Uj;jy;.
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 miur; ruhrup Kiwapd; gpujp$yq;fshtd:

 juT xw;iw vz;zpf;ifapy;  fhzg;gLk;NghJ  mf;fhyg;  gFjpapidf;

ftdj;jpy; nfhs;shJ tply;.

 ,ilg; ngWkjp mbg;gilahff; nfhs;sg;gLtjdhy; ,ilapy; fhzg;gL

fpd;w gytPdq;fs; ,jpy; jhf;fj;ij Vw;gLj;jy;.

 Nghf;Ff; NfhlhdJ ,U Gs;spfis khj;jpuk; mbg;gilahff; nfhz;L

cUthf;fg;gLtjdhy; ghupasthd tOf;fs; fhzg;gly;.
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.5: Nghf;fpid cUthf;Ftjw;F ,opT tu;f;f Kiwapidg;

gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 ,opT tu;f;f Kiwapid mwpKfg;gLj;Jthu;.

 ,opT tu;f;f Kiwapd; %yk; Nghf;Ff; Nfhl;bd; gukhdq;fis cUthf;Fthu;.

 ,opT tu;f;f Kiwapd; %yk; Nghf;Ff; Nfhl;bd; rkd;ghl;bidg; ngw;Wf;

nfhs;thu;.

 fhyj; njhlu; tiugpd; mbg;gilapy; ,opT tu;f;f Kiwapy; Nghf;Ff;

Nfhl;il tiuthu;.

 Nghf;Ff; Nfhl;bd; %yk; my;yJ rkd;ghl;bD}lhf vjpu;T $Wthu;.

 Nghf;Ff; Nfhl;bd; Muk;gj;jpid ,lk;ngau itj;j gpd;duhd Nghf;Ff;

Nfhl;bd; rkd;ghl;bidg; ngw;Wf; nfhs;thu;.

 ,opT tu;f;f Kiwapd; mD$yq;fs;> gpujp$yq;fis tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; rkd;ghl;Lf; Nrhbapy; khztu;fspd; ftdj;ij nrYj;jr; nra;aTk;.

2

0

0 1

y n x

Xy x x

 

 

   

    

 khztu;fs; gpw;nryTg; gFg;gha;tpd; NghJ fw;w ,opT tu;f;f Kiwapd;

mbg;gilapy; x, y Mfpa ngWkhdq;fis gpw;nryTr; Nrhbr; nrt;td; rkd;ghL

fspy; Ma;tpYs;s fw;w Kiwapid gpujpaPL nra;J 0 >
1  vd;gtw;iwf;

fz;Lgpbg;gjw;F fw;w Kiwapid khztu;fNshL fye;JiuahlTk;.

 fhyj;njhlu; gFg;gha;tpd;NghJ ,ilapilNa njhlu;r;rpahfr; rkkhd fhyg;

gFjpfs; fhzg;gLtjdhy; x ngWkhdq;fisr; rhl;Lk; nghOJ 0 x
vDk; tifapy; ngWkjpapidr; rhl;Ltjd; %yk; Nghf;Ff; Nfhl;bd; ,il

ntl;Lg; Gs;spiaAk; rha;Tg; Gs;spiaAk; ngw;Wf; nfhs;tJ ,yFthdJ

vd khztu;fSf;Fj; njspTgLj;jTk;.

 gpw;nryTg; gFg;gha;tpd; re;jpf;fpd;w ,ilntl;L kw;Wk; rha;Tg; Gs;spfisf;

fzpg;gjw;fhfg; gad;gLj;jg;gLk; ,U #j;jpuq;fis fUk;gyifapy; vOjTk;.
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 Nkw;fhl;ba ,U #j;jpuq;fspd; x  ,w;fhfg; “0”  I gpujpaPL nra;j gpd;du;

fpilf;fpd;w #j;jpuk; gpd;tUk; tbtpidg; ngw;Wf; nfhs;Sk; vd;gjid

khztu;fSf;Fr; Rl;bf; fhl;lTk;.

 
 

1 22

(0) ( )
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n xy y

n x
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0 y bx  

 0y b  
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 gpd;tUk; nraw;ghl;il khztu;fSf;Fg; ngw;Wf; nfhLj;J khztu;fSld;

fye;JiuahbathW ntz;gyifapd; kPJ Nghf;Ff; Nfhl;bd; rkd;ghl;ilg;

ngw;Wf; nfhs;sTk;.

 xy  fk;gdpapd; 2007 Mk; Mz;L njhl;L 2017 tiuapyhd tpw;gid tUkhdk;

(&gh kpy;ypadpy;) gpd;tUkhW:

Mz;L tpw;gid tUkhdk; x xy x2

&gh (kpy;ypadpy;)

2007 108 -5 -540   25

2008 107 -4 -428   16

2009   98 -3 -294     9

2010   88 -2 -176     4

2011   86 -1   -86     1

2012   84 -0      0     0

2013   82       1    82     1

2014   73       2  146          4

2015   65  3  195     9

2016   61  4  244   16

2017   50  5  250   25

902 -607 110
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 0 x  MFkhW x  ,w;fhd ngWkhdq;fisr; rhl;Ljy; nra;f.

 xy  ck; X2 j;jpd; ngWkhdq;fisf; fzpg;gplTk;.

 xy   ck; 2x  vd;gdtw;iwg; ngw;Wf; nfhs;sTk;.


2

1
x

xy




  ck;  

n

y
0

#j;jpuj;ijg; gad;gLj;jp ngWkhdj;ijg; ngw;Wf; nfhs;sTk;.

1

607

110

5.5






 

0

902

11

82

y

n









ˆ 82 5.5y x   vDk; tifapy; Nghf;Fr; rkd;ghl;ilg; ngw;Wf; nfhs;sTk;.

 ,q;F tOf;fspd; tu;f;fq;fspd; $l;Lj;njhif ,opTgLj;jg;gLtjdhy; ,opT

tu;f;fg; Nghf;Ff; NfhL vd miof;fg;gLk; vd ,J khztu;fSf;Fj; njspT

gLj;jTk;.

 ,jw;fika 2018 Mk; Mz;bw;fhd tpw;gid tUkhdk; vjpu;T $wg;gLk;

Kiwapid khztu;fSf;Fr; Rl;bf; fhl;lTk;.

 xy 10
ˆ  

xy 5.582ˆ    ,q;F x ,w;fhd gpujpaPl;Lg; ngWkhdk; 6 Mf ,Ug;gjdhy;

gpur;rpidf;F x  ngWkhdj;jpidr; rhl;ba Kiwapidr; Rl;bf; fhl;b khztu;

fSf;F tpsf;fTk;.

  ˆ 82 5.5 6y   

82 33 

  49   (&gh kpy;ypad;)

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahliy Nkw;nfhs;sTk;.

 NkNy Fwpg;gplg;gl;l gpur;rpidapy; xw;iw tUlq;fspd; vz;zpf;ifapidf;

nfhz;Ls;s re;ju;g;gq;fspy; x ,d; mbg;gil tUlj;jpw;Fg; gpujpaPL nra;af;

$bathW xOq;fikj;J Nghf;Fr; rkd;ghl;ilg; ngw;Wf; nfhs;Sk; fye;Jiu

ahlYf;F cl;gLj;jg;gl;lJ vdj; njspTgLj;jTk;.
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 MapDk; ,ul;il  ,yf;f  Mz;Lfspd; vz;zpf;if fhzg;gLfpd;w NghJ

x ,d; %y Mz;bw;F rupahfj; njupT nra;a KbahJ vdTk;> ,t;thwhd

jutikg;Gf; fhzg;gLk;nghOJ ,U tUlq;fspd; eLg;gFjpahf vLj;J

mynfhd;iw miu tUlkhf vLj;J  Nghf;Fr; rkd;ghl;bD}lhfg; Nghf;Ff;

Nfhl;ilg; ngw;Wf; nfhs;s Ntz;Lk; vd tpsq;fg;gLj;jTk;.

 ,jw;fhfg; gpd;tUk; gpur;rpidia khztu;fSf;Fg; ngw;Wf; nfhLj;J mjdij;

jPu;g;gjw;F khztu;fSf;F MNyhrid toq;fTk;.

nraw;ghL - 2

 Fwpj;j epWtdnkhd;wpy; 8 tUlq;fSf;fhd tUlhe;j tUkhdk; &gh

kpy;ypadpy; gpd;tUkhW jug;gLfpd;wJ.

,opT tu;f;fg; Nghf;Ff; Nfhl;Lr; rkd;ghl;ilf; fl;bnaOg;gp mjd; cjtpAld;

Nghf;Ff; Nfhl;ilf; fhyj; njhlu; tiugpd; kPJ epWtTk;.

Mz;L      2010    2011 2012  2013      2014    2015     2016   2017

tUlhe;j tUkhdk;    2 3   4    4        5     7 8   10
(&gh kpy;ypadpy;)

jPu;T:

Mz;L x y x2 xy

2010 -7 2 49 -14

2011 -5 3 25 -15

2012 -3 4 9 -12

2013 -1 4 1 -4

2014 1 5 1 5

2015 3 7 9 21

2016 5 8 25 40

2017 7 10 49 70

43 168 91

1 2

xy

x






0

xy

n





1

91

168
                   0

43

8
 

1 0.54                 0 5.375 

,jw;Nfw;g Nghf;Fr; rkd;ghL gpd;tUkhW:

ˆ 5.375 0.54y x 

0
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5

5.375 0.54 5

2.675

x

y

y

 

  



 

5

5.375 0.54 5

8.75

x

x

y



  



ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Nghf;fpidr; rPuikf;Fk;nghOJ gpw;nryTg; gFg;gha;Tld; njhlu;Gila ,opT

tu;f;f Kiwapd; %yk; Nghf;Ff; Nfhl;ilg; ngw;wf; nfhs;s KbAk;. ,q;F

x ,w;fhd fhykhf 0 x  MFkhW %yg; Gs;spia ,dq;fz;L 0 > 
1

,dJ ngWkhdq;fis kjpg;gpl KbAk;.

 ,jw;fika> 
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0̂  ck;
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 Clhff; fzpf;fg;gl;L xy 10

ˆˆˆ  

,w;fhd Nghf;Ff; Nfhl;bidg; ngw;Wf; nfhs;s KbAk;.

 xw;iw tUl vz;zpf;iffs; fhzg;gLk; ,Uf;Fk; re;ju;g;gq;fspd; nghOJ

x  ngWkhdj;jpid %yj;ijr; rupahf fhy myfpw;F tUl gpujpaPlhf

,Uf;Fk; tifapy; njupT nra;jy; Ntz;Lk;.

 MapDk; ,ul;il tUlq;fspd; vz;zpf;if fhzg;gLfpd;w re;ju;g;gq;fspd;

NghJ  x  ,d; %yj;ij rupahf fhy myfpw;F xj;jjhf  ,Uf;FkhW

njupT nra;a KbahJ.  x ,d; %yj;ij ,U tUlq;fspd; eLg;gFjpahf

vLj;J mynfhd;iw miu fhy mynfhd;whf vLj;Jg; Nghf;Fr; rkd;ghl;il

fz;Lgpbf;f KbAk;.

 ,t;thW tOf;fspd; tiffspd; $l;Lj;njhif  
2

ˆ
iy y   ,optilAk;

tifapy; Nghf;Ff; Nfhl;bid cUthf;Fjy; ,opTtu;f;f Kiw vdg;gLk;.
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,opT tu;f;f Kiwapd; mD$yq;fs;:

 cWjpahd Nghf;Ff; Nfhnlhd;W fpilj;jy;.

 vjpu;fhy Nghf;Fg; ngWkjpapid vjpu;T $w Kbjy;.

 fzpj uPjpahd mbg;gilapy; ju;f;f uPjpahd Nghf;ff; Nfhnlhd;W fpilf;fg;

ngwy;.

,opT tu;f;f Kiwapd; gpujp$yq;fs;:

 fzpg;gPLfs; fbdkhdJ.

 vjpu;T $Wk;NghJ NfhL nry;ygbaw;w epiyapy; fpilf;fg; ngWfpd;w ngWNgW

rupahdjhf mikahik.
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.6: Nghf;fpid cUthf;Ftjw;F efUk; ruhrup Kiw

apidg; gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 fhyj;njhlu; juTfSf;fhd efUk; ruhrupapid tpsf;Fthu;.

 fhyj;njhlupd; tupir xw;iw> ,ul;ilahfTs;s re;ju;g;gq;fSf;F ntt;Ntwhf

efUk; ruhrupapidg; ngw;Wf; nfhs;thu;.

 ika efUk; ruhrupapd; Kf;fpaj;Jtj;ijj; njspTgLj;Jthu;.

 efUk; ruhrupapd; %yk; fhyj;njhlnuhd;wpd; gUtfhy> xOq;fw;w efu;Tfis

ePf;fpf; fhl;Lthu;.

 toq;fg;gl;l juTfSf;F efUk; ruhrupapd; %yk; Nghf;Ff; Nfhl;il tiue;J

fhl;Lthu;.

 efUk; ruhrup Kiwapd; mD$yq;fs;> gpujp$yq;fisr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; tplaq;fis ntspg;gLj;jpathW fye;Jiuahlnyhd;wpy; <LglTk;.

 tPnlhd;iw mikf;f Kd;du; tPL mikf;fg;glTs;s jiuapid  xOq;F

gLj;Jtjw;F  Nkyjpf kz;izr; rkg;gLj;jpr; rkjiunahd;W cUthf;fg;

gLfpd;wJ.

 ehw;W Nkilnahd;wpy; ehw;Wf;fis eLtjw;F Kd;du; jiuahdJ rkg;

gLj;jp xOq;FgLj;jg;gLfpd;wJ.

 taypy; ehw;Wf;fis elKd;du; rk kl;lj;jpy; epyk; xOq;FgLj;jg;gLfpd;wJ.

,it nghJthf vkJ eilKiw uPjpahd  mDgt  re;ju;g;gq;fshFk;

vd;gij tpsf;fTk;.

 ,NjNghd;W fhyj; njhlnuhd;wpy; fhzg;gLfpd;w Vw;w ,wf;fq;fs; ePf;fg;gl;Lr;

rPuikf;fg;gl;l fhyj; njhlnuhd;iwg; ngw;Wf; nfhs;tjw;F efUk; ruhrup

KiwahdJ gad;gLj;jg;gLfpd;wnjd;gij tpsf;fTk;.

 gpd;tUk; tiuglj;jpidf; ntz;gyifapy; tiue;J fhyj; njhlnuhd;wpy;

Vw;w ,wf;fq;fs; fhzg;gLfpd;wnjdTk; (A) ,e;j Vw;w ,wf;fq;fis

ePf;Ftjw;F Mfhuk; gad;gLj;jg;gl;Lr; rPuikf;fg;gl;l fhyj;njhlupid (B)
mt;tiugpy; tiue;J fhl;lTk;.
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 gpd;tUk; nraw;ghLfspy; khztu;fis <LgLj;jTk;.

 xU tpahghu epiyankhd;wpd; 2009 Mk; Mz;L njhlf;fk; 2017 Mk;

Mz;L tiu tpw;gid myFfspd; vz;zpf;if (Mapuq;fspy;) gpd;tUkhW:

tUlk; tpw;gid myFfs;

   (000)

2009   90

2010 100

2011   88

2012   80

2013   72

2014   80

2015   83

2016   88

2017 100

 tupir 3 Mf ,Uf;Fk;NghJk; tupir 5 Mf ,Uf;Fk; NghJk; efUk;

ruhrupapidf; fzpg;gpl;Lg; Nghf;Ff; NfhLfis xNu tiugpy; fhl;lTk;.

 tupir 3 Mf ,Uf;Fk;NghJ efUk; nkhj;jf; $l;Lj;njhifapidAk; kw;Wk;

efUk; ruhrupapidAk; fhl;Lk; gpd;tUk; ml;ltiziag; g+uzg;gLj;Jtjw;F

MNyhrid toq;fTk;.

tUlk; tpw;gid myFfs; %d;W tUlq; %d;W tUlq;

fSf;fhd fSf;fhd

$l;Lj;njhif efUk; ruhrup

2009 90 - -

2010 100 278 92.66

2011 88 268 89.33

2012 80                                    240                            80.00

2013 72 232 77.33

2014 80 235 78.33

2015 83 251 83.66

2016 88 271 90.33

2017 100 - -

 tupir 5 MfTs;s efUk; ruhrupapidf; fzpg;gjpy; khztu;fis <LgLj;jTk;.

mjw;Nfw;gg; gpd;tUk; ml;ltizapd; ntw;wplq;fis epug;Gtjw;F MNyhrid

toq;fTk;.
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tUlk; tpw;gid 5 tUlq;fSf;fhd 5 tUlq;fSf;fhd

myFfs; efUk; $l;Lj;njhif efUk; ruhrup

2009   90 - -

2010 100 - -

2011   88 430 86.0

2012   80 420 84.0

2013   72 403 80.6

2014   80 403 80.6

2015   83 423 84.5

2016        88 - -

2017 100 - -

 tupir 3 Mf ,Uf;Fk;NghJk; fhyk; 5 Mf ,Uf;Fk; NghJk; efUk; ruhrup

tiuglj;jpy; mtw;iwf; Fwpj;Jg; Nghf;Ff; NfhLfis ntt;Ntwhf tiutjw;F

MNyhrid toq;fTk;.

 mbg;gil (%yj;) juTfsw;w khwpfs; ika efUk; ruhrup Kiwapy; ngw;Wf;

nfhz;l Nghf;Ff; Nfhl;by; fhz KbAk; vdTk;> mbg;gilj; juTfspD}lhf

,lk;ngw;Ws;s Vw;w ,wf;fy;fis ,aYkhdtiu mfw;wp rPuhd jd;ik

nfhz;Ls;s KiwapidAk; fhyj;njhlu;> tupir mjpfupf;Fk; mstpid

tpl rPuhd tisNfhnlhd;W fpilf;Fk; vdTk; khztu;fSf;F tpsf;fTk;.

mNjNghd;W tupir mjpfupf;Fk;NghJ fhyj;njhlupd; cr;r> ,opT kl;lq;fspy;

fhzg;gLfpd;w tUlq;fspd; vz;zpf;if mjpfupf;Fk; vd;gijr; Rl;bf; fhl;lTk;.

 mj;Jld; Nghf;fpid vjpu;T $Wtjw;fhf efUk; ruhrup Kiw NghJkhdjy;y

vd;gjidAk; Rl;bf; fhl;lTk;.

 tupir ,ul;il vz;zpf;ifapidf; nfhz;bUf;Fk;NghJ Nghf;Ff; Nfhl;bidg;

ngw;Wf; nfhs;tjw;F ika efUk; ruhrupapid cUthf;Ffpd;w Kiwapidg;

gpd;tUk; gpur;rpidapd; JizAld; khztu;fSf;F tpsf;fTk;.
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 Fwpj;j fk;gdpnahd;wpd; 2010 Mk; Mz;L njhlf;fk; 2017 Mk; Mz;L
tiuapy; tzpfj;jpd; ,yhgk; fPNo jug;gl;Ls;sJ. Mfhuj;ij 4 vd;w
mbg;gilapy; vLj;J ika efUk; ruhrupg; ngWkjpapidf; fz;Lgpbg;gjw;F
khztu;fSf;F MNyhrid toq;fTk;.

tUlk; ,yhgk; 4 tUlq;fspy; 4 tUlq; 2 tUlq; 4 tUlq;

efUk; fSf;fhd fSf;fhd fSf;fhd

$l;Lj;njhif efUk; efUk; ika efUk;

ruhrup ruhrupapd; ruhrup

nkhj;jk;

2010 40 - -    -    -

2011 60 -     -    -         -

2012 70 255   63.75 138.00 69.00

2013 85 297   74.25 155.50 77.75

2014 82 325   81.25 169.00 84.50

2015 88 351   87.75 179.00 89.50

2016 96 365   91.25 - -

2017 99 - - - -

 KjyhtJ 4 tupirfSf;fhd efUk; $l;Lj;njhifapidg; ngw;W 2 tUlq;
fSf;fpilapy; mtw;iw cl;gLj;jp mjd; ruhrupapidg; ngw;Wg; nfhs;tjw;F
MNyhrid toq;fTk;.

 mjd; gpd;du; ,uz;L tUlq;fSf;Fupa efUk; ruhrupapd; $l;Lj;njhifapid
Ak; ,uz;L tUlq;fSf;fpilapy; Fwpj;J mjd; ika efUk; ruhrupapidg;
ngw;W tiugpy; cs;slf;Ftjw;F MNyhrid toq;fTk;.

 efUk; ruhrup Kiwapd; mD$yq;fs;> gpujp$yq;fis khztu;fSld;
fye;JiuahlTk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 fhyj; njhlnuhd;wpd; tUlhe;j / fhyhz;L / khjhe;j / ehshe;j juTfs;

toq;fg;gl;bUf;Fk;NghJ nghUj;jkhd tupirnahd;iwg; gad;gLj;jp ngw;Wf;

nfhs;sg;gLfpd;w efUk; ruhrupapd; %yk; my;yJ ika efUk; ruhrupapd;

%yk; Nghf;Fg; ngWkjpapidg; ngwy; efUk; ruhrup Kiw vdg;gLk;.

 NtW Kiwapy; $Wtjhapd; efUk; ruhrup vd;gJ fhyj; njhlnuhd;wpd;

xt;nthU tUlk;> fhyhz;L> md;whlj; juTfs; toq;fg;gl;Ls;sNghJ fhyg;

gFjpnahd;wpdJk; mjw;Nfw;g Kd;duhd> gpd;duhd fhyg; gFjpapd; ngWkjp

fspd; ruhrupapd; %yk; cUthf;fg;gLgit nraw;ifahd fhyj;njhlu;

vdg;gLk;.

 ,q;F vj;jid fhyg;gFjpf;Fupa ngWkjpfspd; ruhrupapidg; ngw;Wf; nfhs;tJ

vd;gJ mjhtJ tupir Njitg;gLfpd;wikahy; efUk; ruhrupapid tpsf;F

tjw;F tupir Kf;fpakhdjhFk;.

 fhyj; njhlnuhd;wpd; FWq;fhy Vw;wj; jho;Tfis ePf;Ftjw;F ngWkjpfisr;

Nru;g;gjw;Fg; gad;gLj;jg;gLfpd;w Gs;sp uPjpahd ngWkjp tupir vdg;gLk;.

 yyy ........, 21
 vDk; fhyj; njhlnuhd;wpd; n tupirapd; efUk; ruhrup

1 2 2 3 3 4, ........ ....... 1 ....... 2
, ,n n ny y y y y y y y y

n n n

    
 vd;wthW ,ilapd; njhl

nuhd;whf tpsf;fk; $w KbAk;.

 fhyk; xw;iwahf ,Uf;Fk;NghJ fzpf;fg;gLfpd;w xt;nthU efUk; ruhrupg;

ngWkjp fhyj;jpw;Nfw;gg; gad;gLj;jg;gLk;.

 tupir ,ul;ilahf ,Uf;Fk;NghJ ,U tUlf; fhy myFfSf;fpilapy;

tUfpd;w efUk; ruhrupfs; ,uz;L tPjk; vLj;J mtw;wpd; ,ilapidg;

ngWtjd; %yk; efUk; ruhrup rupahf fhy myFfSf;F ikag;gLj;jg;gLk;.

,J ika efUk; ruhrup vdg;gLk;.

 fhyj;njhlu; mjpfupf;Fk; mstpw;Nfw;g $ba rPuikf;fg;gl;l tisNfhnlhd;W

fpilj;jhYk; efUk; ruhrupj; njhlupd; ,Ugf;fj;jpYk; ,of;fg;gLk; juTfspd;

vz;zpf;if mjpfupf;Fk;.

 fhyj;njhliur; rPuikg;gjd; %yk; FWq;fhy Vw;wj; jho;Tfs; ePf;fg;gl;L

ePz;lfhy Nghf;fpw;F khw;w KbAnkd;gjdhy; Nghf;fpidg; ngw;Wf; nfhs;tjw;F

fhyj;njhliur; rPuikf;Fk; Kiwnahd;whf efUk; ruhrup xU rpwe;j

Kiwnahd;whFk;.



200

 efUk; ruhrup Kiwapd; mD$yq;fs;:

 fzpg;gpLtjw;F ,yFthd vspa Kiwnahd;whFk;.

 gUtfhy kw;Wk; xOq;fw;w efu;Tfs; ePf;fg;gLjy; %yk;  kpfr;  rupahd

Nghf;Ff; Nfhl;bidg; ngwKbjy;.

 vspa Nghf;Ff; Nfhl;bid tpl rPuhd Nghf;Ff;NfhL nraw;wpwd; tha;e;jJ.

 efUk; ruhrup Kiwapd; gpujp$yq;fs;:

 fhy tupirf;Nfw;g fhyj;njhlupd; Muk;g>  ,Wjp  Nghf;Fg; ngWkjpfs;

,of;fg;gLjy;.

 vjpu;T $wYf;fhf gad;gLj;j Kbahik.

 tisT KiwahdJ xOq;fw;wjhf mikAk;NghJ Mfhuj;ij jPu;khdpf;f

KbahjpUj;jy;.

 Muk;gj; njhluw;w khwpfs; cUthff;$bajhapUj;jy;.
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.7: gUtfhyr; Rl;bapid cUthf;Ftjw;Fr; ruhrup tPj

Kiwapidg; gad;gLj;Jthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 gUtfhyr; Rl;bapid cUthf;Ftjw;fhd ruhrup tPj Kiwapid tpsf;Fthu;.

 ruhrup tPj Kiwf;fika gUtfhyr; Rl;bapidf; fzpg;gpLk; gbKiwfisr;

Rl;bf; fhl;Lthu;.

 toq;fg;gl;l juTfisg; gad;gLj;jpr; ruhrup tPj Kiwf;fikag; gUtfhyr;

Rl;biaf; fzpg;gpLthu;.

 ruhrup tPj Kiwapd; mD$yq;fs;> gpujp$yq;fis vOjpf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 9.1 Nju;r;rp kl;lj;jpd; NghJ fw;w fhyj;njhlu; $Wfspy; gUtfhyf; $Wk;

xU $Wk; vd Qhgfg;gLj;jp fhyj; njhlu; gFg;gha;tpd; NghJ  gUtfhy

khwiy kjpg;gply; mtrpakhdJ vdf; Fwpg;gplTk;.

 tFg;G khztu;fis %d;W FOf;fshf tifg;gLj;jp tFg;Gf;fspd; tuT

,lhg;Gf;fs; %d;iw %d;W FOf;fSf;F ntt;Ntwhfg; ngw;Wf; nfhLj;Jg;

gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

 xU thuj;jpd; xt;nthU ehl;fSf;Fk; Vw;g khztu;fspd; md;whl  tUiff;

fhd gUtfhyr; Rl;bfs; 5 apid cUthf;Fk; nghUl;L fpilf;fg; ngw;wpUf;Fk;

tuT ,lhg;gpd; Ie;J ehl;fSk; ghlrhiy elj;jg;gl;l ehd;F thuq;fis

khjpupnahd;whfg; ngw;Wf; nfhs;sTk;.

 cq;fshy; ngwg;gl;l ehd;F thuq;fSs; KjyhtJ thuj;jpy; khztu;fspd;

nkhj;j tutpidf; fzpf;fTk;.

 mg;ngWkhdj;ij mt;thuj;jpy; ghlrhiy elj;jg;gl;l jpdq;fspd; vz;zpf;if

ahy; tFj;J mt;thuj;jpd; ruhrup md;whl tUifapidf; fzpg;gplTk;.

 mt;thuj;jpd; jpq;fl;fpoik tUifapid thuj;jpd; ruhrup md;whl tUifapd;

tPjnkhd;whff; fzpg;gplTk;.

 ,k;Kiwapy; ehd;F thuq;fspYk; jpq;fl;fpoikfs; ehd;fpw;Fupa tPjj;ijg;

ngw;W mtw;iwf; $l;b ehd;fhy; tFg;gjd; %yk; ehd;F jpq;fl;fpoikf;Fkhd

nghJthd ngWkhdj;ijf; fzpf;fTk;.

 thunkhd;wpw;fhd fhyk; ePz;l fhykh xt;nthU ehl;fSk; FWfpa

fhynkhd;wh vdf; fUjp  Nkw;Fwpg;gpl;lthW jpq;fl;fpoikf;Fg; ngw;w nghJg;

ngWkjpapid rfy thuj;jpw;Fupa jpq;fl;fpoik gUt fhyr; Rl;b vdg;

ngauplTk;.
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 jpq;fl;fpoikapd; gUtfhyr; Rl;bapidf; fzpg;gpl;l KiwapNyNa nrt;tha;>

Gjd;> tpahod;> nts;sp Mfpa ehd;F ehl;fSf;Fkhd gUtfhyr; Rl;biaf;

fzpg;gplTk;.

 mg;gUt fhyr; Rl;bfs; Ie;jpdJk; $l;Lj;njhifiaf; fzpg;gplTk;.

 ,f;$l;Lj;njhifahdJ 500 f;Fr; rkkhdjh vd;gjidg; guprPyid nra;aTk;.

 $l;Lj;njhif 500f;F NtWgl;bUg;gpd; xt;nthU ehl;fSf;Fkhf cq;fSf;Ff;

fpilf;fg; ngw;w Rl;bg; ngWkhdq;fis mg;ngWkhdq;fspd; $l;Lj;njhifahy;

tFj;J 500 My; ngUf;fTk;.

 ,Wjpahff; fpilj;j ngWkjpfis xt;nthU ehspw;Fkhd gUtfhyr; Rl;bahfg;

ngauplTk;.

 xNu tFg;gpd; Ie;J ehl;fSf;Fkhd gUtfhyr; Rl;bia xg;gpl;Lk; xNu

ehspd; gUt tifr; Rl;bfis tFg;Gf;fspilNa xg;gpl;Lk; tFg;gpd; 5 ehl;

fspYk; khztu;fspd; md;whl tUif njhlu;ghd fUj;Jf;fis Kd;

itf;fTk;.

 gpd;tUk; tplaq;fs; ntspg;gLkhW khztu;fNshL fye;Jiuahlypy; <LglTk;.

 xU thu fhyj;jpy; mtjhdk; nrYj;Jk; nghOJ xt;nthU ehl;fSf;Fkhd

gUtfhyr; Rl;bapidf; fzpg;gpl;l Kiwf;fika xU tUl fhynkhd;wpw;

fhd khjhe;jg; gUtfhyr; Rl;b> fhyhz;Lg; gUtfhyr; Rl;b Nghd;wit

fisAk; fzpg;gpl KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 Nkw;Fwpg;gplg;gl;l gbKiwfspD}lhfg; gUtfhyr; Rl;biaf; fzpg;gpLt

jhdJ ruhrup tPj Kiw vd miof;fg;gLk; vd;gijf; Fwpg;gplTk;.

 ruhrup tPj Kiwapy; gUtfhyr; Rl;biaf; fzpg;gpLtjd; %yk; rpwe;j

gz;Gfs; kl;Lkd;wp ghjfkhd gz;GfSk; fhzg;gLfpd;wd vd;gij khztu;

fSf;Fj; njspTgLj;jpf; nfhLf;fTk;.

 gpd;tUk; nraw;ghl;ilg; gbg;gbahff; fye;Jiuahb fhyhz;bw;Fupa gUtfhyr;

Rl;biaf; fzpg;gplTk;.

nraw;ghL

 tzpf epWtdnkhd;W 2012 - 2016 fhyhz;L uPjpahd tpw;gid(&gh kpy;ypadpy;)

gpd;tUkhW jug;gLfpd;wJ.

Mz;L 1k; fhyhz;L 2k; fhyhz;L 3k; fhyhz;L 4k; fhyhz;L

2012 30 40 36 34

2013 34 52 50 44

2014 40 58 54 48

2015 54 76 68 62

2016 80 92 86 82
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 ruhrup tPj Kiwiag; gad;gLj;jp xt;nthU fhyhz;Lf;Fkhd gUtfhyr;

Rl;biaf; fzpg;gplTk;.

jPu;Tg; gbKiw - 1

xt;nthU fhyhz;bw;Fupa ruhrup tpw;gidiaf; fzpg;gply;.

35
4

140

4

34364030
2012 




34 58 50 44 180
2013 45

4 4

  
  

50
4

200

4

48545240
2014 




65
4

260

4

62687654
2015 




85
4

340

4

82869280
2016 




gbKiw - 2

rfy fhyhz;Lj; juTfisAk; me;je;j tUlq;fspd; fhyhz;bw;Fupa ruhrup

tpw;gidapd; mbg;gilapy; tPjnkhd;whff; fzpg;gplTk;.

jPu;T:

71.85100
35

30
 29.114100

35

40
 86.102100

35

36
 14.97100

35

34


56.75100
45

34
 56.115100

45

52
 11.111100

45

50


44
100 97.78

45
 

00.80100
50

40
 00.116100

50

58
     00.108100

50

54


48
100 96.00

50
 

08.83100
65

54


76
100 116.92

65
  62.104100

65

68


52
100 95.38

65
 

12.94100
85

80
 24.108100

85

92
 18.101100

85

86
   47.96100

85

82
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gbKiw - 3

fhyhz;L tPjq;fspd; ,ilfisf; fzpg;gplTk;.

jPu;T:

1k; fhyhz;L 2k; fhyhz;L 3k; fhyhz;L 4k; fhyhz;L

  85.71 114.29 102.86   97.14

  75.56 115.56 111.11   97.78

  80.00 116.00 108.00   96.00

  83.08 116.92 104.62   95.38

  94.12 108.24 101.18   96.47

nkhj;jk; 418.47 571.01 527.77 482.77

418.47

5

83.69

571.01

5

114.20 55.105

5

77.527

5

482.77

96.55

gbKiw - 4

fhyhz;L tPjq;fspd; ,ilfsJ $l;Lj;njhif 400 ,w;Fr; rkdhFkhW

rPuhf;fk; nra;ag;gl;L ehd;F fhyhz;Lfspd; gUtfhyr; Rl;biaf; fzpg;gplTk;.

jPu;T:

83.49 114.20 105.55 +96.55 399.79    vd;gjdhy;>

1k; fhyhz;bd; Rl;bia 83.70 vd vLg;gjd; %yk; mjid 400 ,w;Fr;

rkg;gLj;j KbAk;.

1k; fhyhz;bd; gUtfhyr; Rl;b =    83.70

2k; fhyhz;bd; gUtfhyr; Rl;b = 114.20

3k; fhyhz;bd; gUtfhyr; Rl;b = 105.55

4k; fhyhz;bd; gUtfhyr; Rl;b =     96.55

400.00

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 fhyhz;L uPjpahd gUtfhyr; Rl;biar; ruhrup tPj KiwapD}lhff; fzpg;gpL

tjw;fhfg; gpd;tUk; gbKiwfisg; gpd;gw;w KbAk;.

gbKiw - 1 xt;nthU tUlj;jpdJk; fhyhz;Lj; juTfspd; ruhrupapidg;

ngw;Wf; nfhs;sy;.

gbKiw - 2 fhyhz;L uPjpahd juTfSf;Fupa  tUlj;jpd; ruhrupapidf;

tPjnkhd;whff; fzpg;gply;.

gbKiw - 3 ntt;NtWgl;l  tUlq;fSf;Fkhd  xt;nthU  fhyhz;Lf;F

Kupa tPjq;fspd; ruhrupiaf; fzpj;jy;.

gbKiw - 4 3k; gbKiwapy; ngwg;gLk; ruhrupg; ngWkhdq;fspd; $l;Lj;

njhif 400 MFkhW rPuhf;fk; nra;J fhyhz;bw;Fupa gUt

fhyr; Rl;biag; ngw;Wf; nfhs;sy;.

,il
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 ruhrup tPj Kiwikapd; rhjfkhd gz;Gfisg; gpd;tUkhW Fwpg;gpl;Lf;

fhl;l KbAk;.

 ,k;KiwahdJ ,yFthdJk; vspikahdJkhd Kiwnahd;whFk;.

 fhyj;njhlu; juTfspd; ePz;lfhyg;  Nghf;Ffs;  cs;slf;fg;glhjpUe;jhy;

kl;LNk ,k;Kiw nghUj;jkhdJ vdf; Fwpg;gpl KbAk;.

 ruhrup tPj Kiwikapd; ghjfkhd gz;Gfs;:

 fhyj;njhlupy; fhzg;gLk; Nghf;F> Row;rp  kw;Wk;  xOq;fw;w  khwy;fs;

ePf;fg;gl;Lg; gUtfhy  khwiy  cUthf;Ftjw;fhd  Nfhl;ghl;L uPjpahd

mbg;gilfisf; fUj;jpw; nfhs;shik.

 ,k;Kiwikapd; %yk; fpilf;Fk; Rl;nlz;iz nghJthd gFg;gha;nthd;

wpw;fhf cWjpg;gLj;j KbahjpUj;jy;.
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.8: gUtfhyr; Rl;bia cUthf;Ftjw;F efUk; ruhrup

Kiwiag; gad;gLj;Jthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 gUtfhyr; Rl;bia cUthf;Ftjw;F gad;gLj;jg;gLfpd;w efUk; ruhrup

Kiwapid mwpKfg;gLj;Jthu;.

 efUk; ruhrup Kiwf;fika gUtfhyr; Rl;biaf; fzpg;gpLk;gb Kiwfis

tpsf;Fthu;.

 cjhuzq;fspD}lhfg; gUtfhyr; Rl;biaf; fzpg;gpLthu;.

 efUk; ruhrup Kiwapy; gUtfhyr; Rl;biaf; fzpg;gpLtjd; mD$yq;fs;>

gpujp$yq;fis tpgupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gUtfhyr; Rl;biaf; fzpg;gpLtJ njhlu;gpy; Nju;r;rp kl;lk; 9.7 ,y; fw;w

ruhrup tPj Kiwapd; gpujhdkhd Fiwghlhfpa Nghf;F> Row;rp xOq;fw;w

efu;Tfis ePf;fhJ gUtfhyr; Rl;b fzpf;fg;gLtjd; fhuzkhf gUtfhyr;

Rl;bapDs; mf;$WfisAk; cs;slf;f KbAk; vd;gij khztu;fSld;

fye;JiuahlTk;.

 ,jd; fhuzkhf mf;$Wfisg; gbg;gbahf ePf;Ftjd; %yk; gUtfhyr;

Rl;biaf; fzpg;gjd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;b> mjw;fhfg; gad;gLj;jf;

$ba Kiwnahd;whf efUk; ruhrup vdg;gLfpd;w Kiwnahd;W fhzg;gL

fpd;wJ vd;gij khztu;fSf;F tpsf;fTk;.

 tFg;gpYs;s khztu;fis %d;W FOf;fshfg; gpupj;J %d;W tFg;Gf;fspd;

khztu;fspd; tuT ,lhg;Gf;fs; %d;wpid xU FOtpw;F xd;W vd;wthW

%d;W FOtpw;Fk; gfpu;e;jspj;J khztu;fisg; gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

nraw;ghL - 1

 thunkhd;wpd; xt;nthU ehSf;Fkhd khztu;fspd; tutpw;fhd gUtfhyr;

Rl;bfs; Ie;jpid cUthf;Ftjw;F cq;fSf;Ff; fpilj;Js;s khztu;

tuT ,lhg;gpd; 5 ehl;fSk; ghlrhiy elhj;jg;gl;l ehd;F thuq;fspd;

khjpup nahd;iwg; ngw;Wf; nfhs;sTk;.

 xt;nthU thuj;jpYk; ehshe;j tuTj; juTfis xd;wd; gpd; xd;whf tuf;

$bathW xOq;FgLj;jTk;.

 Mfhuk; 5 vdf; fUjp efUk; ruhrupapidf; fzpg;gpl;L me;j 5 ehl;fspdJk;

kj;jpa (eL) jpfjpf;F Vw;Gilajhf mikAk; tifapy; mjid vOjpf;

fhl;lTk;.
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 efUk; ruhrupf;F Vw;Gilajhf toq;fg;gl;Ls;s fhyj;njhlupd; %yj; juTfis

efUk; ruhrup tPjnkhd;whff; fzpg;gpl;Lf; fhl;lTk;.

 fpilj;j tPjg; ngWkjpfisj; jpq;fSf;Fupa ngWkjpfs;> nrt;tha;f;Fupa

ngWkjpfs;> GjDf;Fupa ngWkjpfs;> tpahoDf;Fupa ngWkjpfs;> nts;spf;

Fupa ngWkjpfs; vd NtWgLj;jpf; nfhs;sTk;.

 xt;nthU ehspw;Fkhd tPjg; ngWkjpfspd; ,ilapidf; fzpf;fTk;.

 fzpg;gplg;gl;l ,ilfs; Ie;jpdJk; nkhj;jk; 500 Mff; fhzg;gLfpd;wjh

vd;gijg; guPl;rpf;fTk;.

 Ie;J ,ilfspdJk; nkhj;jk; 500 Mff; fhzg;glhtpbd;> xt;nthU ehspdJk;

,ilapid> 5 ehl;fspd; ,ilapd; nkhj;jj;jpdhy; gpupj;J 500 ,dhy;

ngUf;fTk;.

 fpilj;j ngWkjpfis xt;nthU ehspw;Fkhd gUtfhyr; Rl;bahff;

Fwpg;gplTk;.

 xNu tFg;gpd; 5 ehl;fSf;Fkhd gUtfhyr; Rl;bfis xg;gpLtjd; %yKk;>

xNu ehspd; gUtfhyr; Rl;bfis tFg;Gf;fspilNa xg;gpLtjd; %yKk;

khztu;fspd; ehshe;j tuT njhlu;gpyhd fUj;Jf;fis Kd;itf;fTk;.

 fhyhz;L gUtfhyr; Rl;bapid efUk; ruhrup Kiwapy; fzpg;gpLtjw;F

khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 2

 fhyj; njhlnuhd;W njhlu;gpy; gpd;tUk; fhyhz;Lj; juTfs; cq;fSf;F

toq;fg;gl;Ls;sd. ,J xU tifr; Rw;Wyh tyaj;jpw;F tUif jUfpd;w

Rw;Wyhg; gazpfs; njhlu;ghd juTfshFk;. (vz;zpf;if Mapuq;fspy;)

tUlk; 1k; fhyhz;L 2k; fhyhz;L 3k; fhyhz;L 4k; fhyhz;L

2012 68 62 61 63

2013 65 58 66 61

2014 68 63 63 67

2015 70 59 56 62

2016 60 55 51 58

 efUk; ruhrup Kiwapidg; gad;gLj;jp fhyhz;L gUtfhyr; Rl;biaf;

fzpf;fTk;.
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jPu;T:

gbKiw 1:

 mbg;gilj; juTfis efUk; ruhrupapd; tPjnkhd;whff; fzpg;gjw;fhfg; gpd;tUk;

Kiwapy; mike;j ml;ltiznahd;iwj; jahupj;Jf; nfhs;sy;.

tUlk;  fhyhz;L mbg;gilj; ehd;F efUk; ika tPjk;

juTfs; Mfhuq; ruhrup efUk;

fspd; ruhrup

efUk;

nkhj;jk;

2012 1 68 - - - -

2 62 - - - -

3 61 254 63.50 63.125   96.63

4 63 251 62.75 62.250 101.20

2013 1 65 247 61.75 62.375 104.21

2 58 252 63.00 62.750   92.43

3 56 250 62.50 62.875 104.97

4 61 253 63.25 62.870   95.50

2014 1 68 258 64.50 64.125 106.64

2 63 255 65.25 64.500   97.67

3 63 261 65.75 65.500   96.18

4 67 263 64.75 65.250 102.68

2015 1 70 259 63.00 63.875 109.59

2 59 252 61.75 62.375   94.59

3 56 237 59.25 60.500   92.56

4 62 233 58.25 58.750 105.53

2016 1 60 228 57.00 57.625 104.12

2 55 224 56.00 56.500   97.35

3 51 - - - -

4 58 - - - -
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gbKiw 2:

 mbg;gilj; juTfis ika efUk; ruhrupf;F tPj Kiwapy; fzpg;gplg;gl;Ls;s

tPj epuypd; ngWkjpfis fhyhz;L Kiwapy; NtWgLj;jp gpd;tUkhW

fhyhz;L ,il tPjj;ijf; fzpj;jy;.

tUlk;  efUk; ruhrupapd; tPjg; ngWkjpfs;

Q
1

                     Q
2

                  Q
3                                     

Q
4

2012 -    -   96.63 101.20

2013 104.21  92.43  104.97   95.50

2014 106.04  97.67   96.18 102.68

2015 109.59  94.57   92.56 105.53

2016 104.12  97.35 - -

nkhj;jk; 423.96 382.04 390.34 404.91

,il 105.99   95.51   97.585 101.23

 105.99 + 95.51 + 97.585 + 101.23 = 400.315 Mf ,Ug;gJld; gpd;tUkhW

mz;kpa KOikahd ngWkjpf;F NkNyAs;s xt;nthU efUk; ruhrupapd;

tPjg; ngWkjpfis kl;lk; jl;b mit 400 tuf;$bathW xOq;FgLj;jpf;

nfhs;s KbAk;.

106 + 95 + 98 + 101 = 400
mjw;Nfw;g xt;nthU fhyhz;bw;Fkhd gUtfhyr; Rl;bahf ,g;ngWkjpfis

Vw;Wf;nfhs;s KbAk; vd;gijr; Rl;bf; fhl;lTk;.

fhyhz;Lfs;     I                    II                   III
                                    

IV

gUtfhyr;Rl;b 106 95   98 101

efUk; ruhrup tPjj;jpd; ngWkjpapd; $l;Lj;njhif 400f;F rkkhf ,y;yhj

re;ju;g;gj;jpy; mJ rupahf 400f;F rkkhFk; tiuapy; gpd;tUkhW rPuhf;fg;gly;

Ntz;Lk;.

fpilf;fg; ngw;Ws;s efUk; ruhrup

tPjq;fspd; ,il

fhyhz;bw;Fupa rupahd gUtfhyr; Rl;b =                       400

    fpilj;Js;s nkhj;jg; ngWkjp

1. fhyhz;bd; gUtfhyr; Rl;b 400 105.9067
400.30

105.99
  

2. fhyhz;bd; gUtfhyr; Rl;b
95.51

400   95.4348
400.35

  

3. fhyhz;bd; gUtfhyr; Rl;b 400   97.5082
400.35

97.585
  

4. fhyhz;bd; gUtfhyr; Rl;b 400 101.1503
400.35

101.23
  

                     400.0010
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gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; khztu;fSld; fye;Jiuahlnyhd;iw

newpg;gLj;jTk;.

 Nkw;Fwpg;gpl;l Kiwapy; gUtfhyr; Rl;biaf; fzpg;gply; efUk; ruhrup

Kiw vdg;gLnkd

 ,k;KiwahdJ gbg;gbahf Vida efu;Tfis ePf;fpg; gUtfhyr; Rl;biag;

ngw;Wf; nfhs;Sk; Kiwnahd;whFk; vd

 fhyj;njhlu; juTfspy; efUk; ruhrupfis vLf;Fk;NghJ gUtfhy efu;T

kw;Wk; rPuw;w efu;Tfs; ePq;fp Nghf;F kw;Wk; Row;rpg; ngWkjpfs; khj;jpuk;

cs;slq;fpapUf;Fk; vd

 mbg;gilj; juTfis efu;Tr; ruhrupfspd; tPjnkhd;whff; fzpg;gpLk;NghJ

Nghf;F kw;Wk; Row;rpfs; ePf;fg;gl;Lg; gUtfhy kw;Wk; rPuw;w ngWkjpfs;

khj;jpuk; fpilf;Fk; vd vjpu;ghu;f;fyhk; vd

 tPjq;fspd; ,ilapidf; fzpg;gpLtjd; %yk; rPuw;w efu;Tfs; ePq;fpg; gUtfhy

efu;Tfs; khj;jpuk; vQ;rpapUf;Fk; vd vjpu;ghu;f;fyhk; vd

 fhyj; njhlnuhd;wpw;Fupa khjhe;j juTfspd; %yk; xt;nthU khjj;jpw;Fkhd

efUk; ruhrupapidg; gad;gLj;jpg; gUtfhyr; Rl;bfisf; fzpg;gpl KbAnkd

 fhyj; njhlnuhd;wpw;Fupa fhyhz;Lj; juTfspD}lhf efUk; ruhrup Kiw

apidg; gad;gLj;jp xt;nthU fhyhz;bw;Fkhd gUtfhyr; Rl;biaf; fzpg;gpl

KbAnkd

 efUk; ruhrupf;Fupa tupir ,ul;ilg; ngWkjpapidf; nfhz;bUf;Fk;NghJ

ika efUk; ruhrup tiu fzpg;gplg;gly; Ntz;Lk; vd

 efUk; ruhrup Kiwapy; gUtfhyr; Rl;bfisf; fzpg;gpLtjd; %yk; rhjf

khdJ Nghd;Nw ghjfkhd gz;GfSk; fhzg;gLfpd;wnjd

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 fhyj; njhlu; juTfspy; fhzg;gLfpd;w Nghf;F> Row;rp> rPuw;w efu;Tfisg;

gbg;gbahf ePf;fpg; gUtfhy efu;Tfis ntspg;gLj;Jfpd;w Kiwnahd;whf

efUk; ruhrup Kiwapidf; Fwpg;gpl Kbjy;.

 fhyj;njhlu; juTfspy; (y) efUk; ruhrup my;yJ ika efUk; ruhrupfis

vLg;gjd; %yk; fhyj;njhlupd; gUtfhy kw;Wk; rPuw;w efu;Tfs; ePq;fp

Nghf;F> Row;rp juTfs; khj;jpuk; vQ;rpapUf;Fk;. mbg;gilj; juTfis efUk;

ruhrupapdhy; gpupf;Fk;NghJ gUtfhy kw;Wk; rPuw;w efu;Tfs; khj;jpuk; vQ;rp

apUf;Fk; xj;j fhyhz;Lfspd; ,ilfisf; fzpg;gjd; %yk; rPuw;w efu;Tfs;

ePq;fp gUtfhy efu;Tfs; khj;jpuk; vQ;rpapUf;Fk; vd vjpu;ghu;j;jy;> efUk;

ruhrup Kiwapid mbg;gilahff; nfhz;L gUtfhyr; Rl;bfisf; fzpg;gpLk;

ju;f;f uPjpahd mbg;gilahFk;.

 fhyj; njhlnuhd;wpd; gUtfhy efu;Tfs; khw;wkpd;wpf; fhzg;gLk;NghJ

mtw;iw mstpLtjw;F Vida Kiwfis tplr; rpwe;j Rl;bahf efUk;

ruhrup KiwapD}lhff; fpilf;fg; ngWk; vd vjpu;ghu;f;fg;gLfpd;wJ.



211

 efUk; ruhrup Kiwapy; fhyhz;L gUtfhyr; Rl;bfisf; fzpg;gpLk;

gbKiwfs; gpd;tUkhW:

1. xt;nthU tUlj;jpw;Fkhd fhyhz;Lj; juTfis  (y) xd;wpd; fPo; xd;whf
njhlu;r;rpahf mikaf;$bathW fhyj;njhlupy; epiyf;Fj;jhff; fhl;Ljy;.

2. fhyj;njhlupw;fhd tupir 4tJ efUk; ruhrupapidf; fzpj;J> mtw;wpd;

ika efUk; ruhrupapidg; ngw;Wf; nfhs;sy;.

3. fhyj;njhlu; ngWkjp (y) f;F Vw;Gilajhf efUk; ruhrupg; ngWkjpapd;

tPjnkhd;whff; fzpg;gply;.

4. NkNy %d;whtJ gbKiwapy; ngw;Wf;  nfhz;l  tPjq;fisf; fhyhz;L

mbg;gilapy; NtWgLj;jp ehd;F fhyhz;LfSf;fhd tPjq;fspd; ,ilap

idf; fzpg;gply;.

5. 4tJ gbKiwapy; fpilj;j tPj ,ilfspd; nkhj;jkhdJ 400f;Fr; rkkhff;

fhzg;glhtpbd; 400f;Fr; rkg;gLk; tifapy; rPuhf;fq;fis Nkw;nfhs;sy;.

 gUtfhyr; Rl;bfisf; fzpg;gjw;F efUk; ruhrup Kiwapy; gpd;tUk; rhjfkhd

gz;Gfs; fhzg;gLfpd;wd.

 efUk; ruhrup KiwapD}lhfg; gUtfhy Vw;w ,wf;fq;fis kpfr; rupahff;

fzpg;gpl KbAk;.

 $Ljyhfg; gad;gLj;jg;gLfpd;w Kiwnahd;whfg; gUtfhyr; Rl;b fhzg;

gly;.

 gUtfhyr; Rl;bfisf; fzpg;gpLtjw;F efUk; ruhrup Kiwapd; ghjfkhd

gz;Gfspy; rpy gpd;tUkhW:

 ruhrup tPj Kiwiag; Nghd;w vspa Kiwnahd;whff; fhzg;glhik.

 fhyj;njhlupd; njhlf;f> KbT  gUtfhyq;fs;  rpytw;wpw;Fupa  efUk;

ruhrup tPjg; ngWkhdq;fs; fpilf;fhik.

 fhyj;njhlu; juTfspy; ,Wjpg; ngWkjp fhzg;gLk; re;ju;g;gq;fspy; efUk;

ruhrupf;Fg; gjpyhf efUk; ,ilg; ngWkjpfisg; gad;gLj;j KbAk;.
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.9: gUt fhyq;fspypUe;J juTfis ePf;fpg; nghUj;jkhd

jPu;khdq;fis vLg;ghu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 gUt fhyq;fspypUe;J juTfis ePf;Fjiy tpsf;Fthu;.

 fhyj; njhlu; juTfspd; gUtfhy khwiy ePf;Ftjd; Njitg;ghL gw;wp

tpsf;Fthu;.

 fhyj; njhlupd; Muk;gj; juTfis cupa gUtfhyr; Rl;biag; gad;gLj;jp

ePf;Fthu;.

 fhyj;njhlu; tiugpdbg;gilapy; gUtfhyj;jpypUe;J ePf;fg;gl;l juTfis

ntspg;gLj;jpf; fhl;Lthu;.

 gUtfhy khwy;fis ePf;fg;gl;l juTfisg; gad;gLj;j jPu;khdnkLg;ghu;.

 gUtfhyj;jpid ePf;fpa juTfSf;F gUtfhyr; Rl;bia cl;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 juTfisg; gUtfhyj;jpypUe;J ePf;fg;gLjiy tpsf;Ftjw;fhfg; gpd;tUk;

nrt;tpia khztu;fSf;Fg; ngw;Wf; nfhLj;J toq;fg;gl;l nraw;ghLfspy;

<LgLj;jTk;.

thlif tz;b

cupikahsu;:- vd;d Kjyhsp> ,d;W eilapy;  vq;Nf  NghwPq;f> thq;f>

ehd; nfhz;L Ngha; tpLfpNwd;.

tpahghup:- `h> NghNthk; NghNthk;.

thlif tz;b

cupikahsu;:- vq;Nf cq;fl fhu;> VjhtJ gpNuf;lTndhd;wh?

tpahghup:- ghUq;Nfhtd;  ngupa  gpur;rpidnahd;W.  yPrpq;  fl;l

Kbahky; Nghapw;W.  fhiu yPrpq;  fk;gdpahy vLj;Jr;

nrd;W tpl;lhq;f.

thlif tz;b

cupikahsu;:- mJ vd;d Kjyhsp! gp];d];]py; gpur;rpidah?

tpahghup:- Kd;idg; NghyNt ,e;jf; fhyj;jpYk; kio nga;Ak; vd

epidj;J  tq;fpapypUe;J   vLj;j fldpd;  $Ljyhd

msTf;F Filcw;gj;jp nra;Njd;. NtW tUlq;fspYk;

,e;jf; fhyj;ijg; NghyNt nra;Njd;.  ,e;jf; fhyj;jpy;

kio nga;atpy;iy.  mjdhy;  vdJ  vy;yh vjpu;g;Gk;

ghoile;J NghdJ.

ehd; ,e;j Neuj;jpy vd;d nra;Ntd; vd;W Nahrpf;fpNwd;.

,e;j Kiw fil thlifiaf;  $lf;  nfhLf;f  Kbahj

epiyjhd; Vw;gLk;.
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thlif tz;b

cupikahsu;:- kio nga;apu fhyj;jpy vy;yh tUlq;fspYk; vq;fSf;Fk;

ey;y gp];d];jhd;. ehd; ,e;jj; jlit rpwpa flndhd;iw

vLj;J ey;yjhf thfdj;ijr; nra;J Maj;jkhfj;jhd;

,Uf;fpNwd;.

tpahghup:- mg;gbahdhy; ePAk;  vd;idg;  Nghy tUj;jj;jpy  tpOe;

jpl;lha; Nghy.

thlif tz;b

cupikahsu;:- vjpu;ghu;j;j  khjpup  Kd;ida  khjpup kio  nga;ahl;b

tUkhdk; vt;tsthf ,Uf;Fk; vdf;  fzf;Fg; ghu;j;J

mjw;Fk; Maj;jkhf  ,Ue;jjhy;  kio  nga;atpy;iy

vd;W vdf;Fg; ngupa gpur;rpidnahd;Wk; ,y;y.

tpahghup:- cz;ikjhd;. ehDk;  mg;gb  Maj;jkhf  ,Ue;jpUe;jhy;

,e;jg; gpur;rpid Vw;gl;bUf;fhJ. ehq;f neidf;fpw khjpup

Nky fPo NghwJ ,J epiyahdjhf ,y;y jhNd.

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahliyf; fl;bnaOg;gTk;.

 gUtfhyk; khwy;fs; fhuzkhf khwpnahd;W jw;fhypfkhf Nky; fPohd

epiyfSf;F cl;gLtjdhy; gUtfhy khwpfspdbg;gilapy; khwpnahd;wpd;

Nghf;fpid vjpu;T $Wjy; rpukkhdjhFk;.

 gUtfhy khwy;fSld; $ba juTfspdbg;gilapy; Nkw;nfhs;sg;gLk;

vjpu;T $Wjy; njhlu;ghf ek;gpf;if itj;J tzpf eltbf;iffisj;

jpl;lkpLtJ ,lUld; $bajhFk;.

 vjpu;T $wnyhd;iw Nkw;nfhs;Sk;nghOJ fhyj;njhlu; juTfspy;

fhzg;gLk; gUtfhy khwy;fs; ePf;fg;gLjy; mtrpakhdjhFk;. mJ  fhyj;

njhlu; juTfspypUe;J gUtfhy khwy;fis ePf;Fjy; vd;wiof;fg;gLk;.

 gUfhyr; Rl;biag; gad;gLj;jp gUtfhy khwy;fspypUe;J fhyj;njhlu;

juTfis tpLtpf;f KbAk;.

nraw;ghL - 1

 gpd;tUk; ml;ltizia khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

    gUtfhy khwy;fspd; mbg;gilapy; Fspu; fsp tpw;gid

tpw;gid $ba kionghopAk; fhyk; ntg;gkhd fhyk;

brk;gu; - khu;r; [{d; - Mf];l;

ruhrup kl;lk; 60%j;ij tplf; 50%j;ij tpl

FiwtilAk; cau;tilAk;.

2016 Mk; Mz;bd; 800 kg 1 800 kg
tpw;gid
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2016 Mk; Mz;bd; cj;Njr fhyepiyapy; khw;wq;fs; ,lk;ngwtpy;iy vdf;

nfhz;L gpd;tUtdtw;iwf; fzpg;gplTk;.

1. brk;gu; - khu;r; fhyg; gFjpapd; Fspu; fsp tpw;gid vt;tsT?

2. [{d; - Mf];l; fhyg; gFjpapd; Fspu; fsp tpw;gid vt;tsT?

jPu;T: nraw;ghL - 1

1. brk;gu; - khu;r; fhyg; gFjpapd; cz;ik tpw;gidg; ngWkhdk; 800 kg MFk;.

,J ruhrup tpw;gid kl;lj;jpypUe;J 60%  ck; tPo;r;rpaile;j gpd;duhd

tpw;gidahf ,Ug;gjdhy; mf;fhyj;jpy; fLikahd kio fpilf;fhjpUg;gpd;

tpw;gidahf ,Uf;f Ntz;ba njhifahdJ 
800

×100=2000kg
40

MFk;.

2. [{d; - Mf];l; fhyg; gFjpapd; cz;ik tpw;gidg; ngWkhdk; 1 800 kg
MFk;.

,J ruhrup tpw;gid kl;lj;ij tpl 50% j;jhy; cau;tile;j tpw;gid

vd;gjdhy; ,f;fhyk; tul;rpahd fhyky;yhjpUg;gpd; tpw;gidahf ,Uf;f

Ntz;ba njhif 
1800

×100=1200kg
150

gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahliyf; fl;bnaOg;Gq;fs;.

 gUtfhy khwy;fis mbg;gilahff; nfhz;L rpy gUtfhy tpw;gidahdJ

ruhrup tpw;gidia tpl cau;e;J nry;tJld; rpy gUt fhyq;fspd; ruhrup

tpw;gidia tplf; fPo;Nehf;fpr; nry;Yk;.

 ,t; xt;nthU gUt fhyq;fSf;fhfg; nghJthd gUtfhyr; Rl;b fhzg;gL

khapd; fhyj;njhlu; juTfis gUtfhyr; Rl;bapd; %yk; tFg;gjdhy;

(,opthf;fy; nra;tjd; %yk;) gUtfhy khwy;fis ePf;f KbAk;.

nraw;ghL - 2

 ijf;fg;gl;l xU tif Milf;fhd 2015> 2016 Mk; Mz;LfSf;Fupa fhyhz;L

uPjpahd tpw;gidfSk; mt; xt;nthU fhyhz;LfSf;FKupa nghJg; gUt

fhyr; Rl;bAk; gpd;tUkhW cq;fSf;Fj; jug;gLfpd;wJ.

fhyhz;Lfs; tpw;gid myFfs; gUtfhyr; Rl;b

2015 2016

[dtup - khu;r;   864 1620 108

Vg;uy; - [{d;   979 1602   89

[_iy - nrg;lk;gu; 1172 1743   83

xf;Nlhgu; - brk;gu; 1680 2400   12

1. 2015> 2016 Mk; Mz;Lfspd; fhyhz;LfSf;Fupa tpw;gidia gUtfhyj;

jhf;fq;fspypUe;J ePf;fpf; fhl;lTk;.

2. 2015 Mk;> 2016 Mk; Mz;Lfspd; fhyhz;L tpw;gidfSk; mf;fhyhz;L

fSf;fhfg; ngw;wf; nfhs;sg;gl;l gUtfhyj; jhf;fq;fspypUe;J ePf;fp tpw;gidg;

ngWkhdq;fis xNu tiugpy; tiue;J fhl;lTk;.

3. tiugpdbg;gilapy; cq;fsJ fUj;Jf;fis ntspg;gLj;jTk;.
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jPu;T: nraw;ghL - 2

1. gUtfhyj; jhf;fq;fspypUe;J ePf;fg;gl;l juTfs;

2015  - I  fhyhz;L 800
100

108
864 

II  fhyhz;L 1100
100

979
89



III  fhyhz;L 1412
100

1172
83



IV fhyhz;L 1400
100

1680
120



2016  - I  fhyhz;L 1500
100

108
1620 

II  fhyhz;L 1800
100

1602
89



III  fhyhz;L 2100
100

1743
83



IV fhyhz;L 2000
100

2400
120



 gUtfhyq;fspypUe;J ePf;fg;gl;l juTfspy; khwy;fs; Fiwthf ,Uf;fpd;wJ

vd;gjid mtjhdpf ;ff ;$bajhf ,Uf;f pd ;wJ. gUtfhyq;fs;

ePf;fg;gLk;nghOJ mNdfkhd Nghf;Fg; ngWkhdq;fs; fpilf;fg; ngWtNj

,jw;Fupa fhuzkhFk;.

 gUt fhyq;fspypUe;J ePf;fg;gl;l juTfSf;Fg; gUtfhyq;fis cl;gLj;J

tjw;fhfg; gpd;tUk; nraw;ghl;il khztu;fSf;Fg; ngw;Wf; nfhLf;f.
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nraw;ghL - 3

 2016 Mk; Mz;by; ,yq;ifapy; Rw;Wyh tiyaj;jpw;F tUif jUk; vd

vjpu;ghu;f;ff;$ba cy;yhrg; gpuahzpfspd; vz;zpf;ifia gUt fhyq;fsp

ypUe;J ePf;Ftjw;fhfr; rPuikf;fg;gl;ljd; gpd;du; gpd;tUk; juTfs; cq;fSf;Fj;

jug;gLfpd;wJ.

fhyhz;L cy;yhrg; gpuahzpfspd; vz;zpf;if

2016 - 1k; fhyhz;L 22

2k; fhyhz;L 20

3k; fhyhz;L 16

4k; fhyhz;L 18

gUtfhyq;fspypUe;J ePf;Ftjw;fhfg; gad;gLj;jg;gl;l gUtfhyr; Rl;bfs;

KiwNa 80> 110> 90> 120 Mf ,Ug;gpd; $Ljyhf tUif jUk; cy;yhrg;

gpuahzpfs; tUifia mwpf;ifg;gLj;Jk; fhyhz;ilAk; Fiwthd cy;yhrg;

gazpfspd; vz;zpf;ifapid mwpf;ifg;gLj;Jk; fhyhz;bidAk; Fwpg;

gpLq;fs;.

jPu;T: nraw;ghL - 3

Ik;  gbKiw: xt;nthU  fhyhz;LfspYk;   mwpf;ifg;gLj;jg;gLk;   cy;yhrg;

gpuahzpfspd; vz;zpf;ifia  fzpg;gpLtjw;fhfg;  gUtfhyj;jp

ypUe;J ePf;fg;gl;l juTfSf;fhf gUtfhyq;fis cl;gLj;Jtjw;

fhf fhyhz;L uPjpahd gUtfhyr; Rl;bfs; %yk; ngUf;fg;gly;.

2016 - 1k; fhyhz;L 6.17
100

22
80



2k; fhyhz;L 0.22
100

20
110



3k; fhyhz;L 4.14
100

16
90



4k; fhyhz;L 6.21
100

18
120



IIk; gbKiw: $Ljy; kw;Wk; Fiwthd  cy;yhrg; gpuahzpfs; tUif jUk;

fhyhz;Lfis ,dq;fhzy;.

$Ljyhf  cy;yhrg;   gpuahzpfs;  tUif  jUk;  fhyhz;L

2 MtJ fhyhz;lhFk;.

Fiwthd  cy;yhrg;  gpuahzpfs;  tUif  jUk;  fhyhz;L

3 MtJ fhyhz;lhFk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 gUtfhyq;fSld; $ba juTfisg; gad;gLj;jp vjpu;T $wy; Nkw;nfhs;tJ

rpukkhdJ.

 cj;Njr gUt khwy;fs; Vw;glhtpbd; cUthfpd;w tzpf epiyikfSf;F

Kfq;nfhLg;gjw;Fk; tzpfu;fs; Maj;jkhf ,Uj;jy; Ntz;Lk;.

 ,jd; fhuzkhf gUtfhy khwy;fspypUe;J RahjPdkhd juTfisg; ngw;W

mtw;wpd; Nghf;Fj; njhlu;ghfTk; mwpe;jpUj;jy; Ntz;Lk;.

 fhyhz;L my;yJ khjhe;jf; fhyj; njhlu; juTfis Fwpg;gplg;gl;l xt;nthU

fhyhz;Lf;Nfh my;yJ khjj;jpw;F xj;jjhfNth gUtfhyr; Rl;bfspy;

mtjhdk; nrYj;Jtjd; %yk; gUt fhyq;fspypUe;J tpLtpj;Jf; nfhs;s

KbAk;.

 gUt fhyj; jhf;fq;fspypUe;J tpLtpf;fg;gl;l juTfis gUt fhyr; Rl;b

fspdhy; ngUf;Ftjd; %yk; kPz;Lk; gUt fhyj;Jld; $ba juTfisg;

ngw;Wf; nfhs;s KbAk;.
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Nju;r;rp 9.0: fhyj;ij mbg;gilahff; nfhz;l khwpfisg;

gFg;gha;T nra;J vjpu;T $Wthu;.

Nju;r;rp kl;lk; 9.10: fhyj;njhlu; $Wg; gFg;gha;tpidg; gad;gLj;jp vjpu;T

$Wthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 vjpu;T $wiy tpgupg;ghu;.

 ePz;lfhyg; Nghf;F> gUtfhyr; Rl;b vd;gtw;iwg; gad;gLj;jpf; fhyj;njhlu;

khwpfis vjpu;T $Wthu;.

 ePz;lfhyg; Nghf;Ff; Nfhl;by; rkd;ghl;bd; mbapy; khw;wk; nra;J vjpu;T

$wiy Nkw;nfhs;thu;.

 tUlhe;jj; juTfis khjq;fSf;F my;yJ fhyhz;Lf;Fg; nghUe;jr; nra;J

vjpu;T $wiy Nkw;nfhs;thu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 juk; 12 ,d; 1k;> 2k;> 3k; jtizg; guPl;irfs; juk; 13 ,d; 1k; jtizg;

guPl;ir vDk; ehd;F jtizg; guPl;irfspy; tzpfg; Gs;sptpgutpay; ghlj;jpy;

jhk; ngw;w Gs;spfis Kiwahf xU jhspy; vOjpf; nfhs;SkhW khztu;

fSf;F MNyhrid toq;fTk;.

 mjw;Nfw;g juk; 13 ,y; 2k;> 3k; jtizg; guPl;irfspy; jkf;Ff; fpilf;ff;

$ba Gs;spfisf; fUJNfhspd; mbg;gilapy; vOJkhW khztu;fSf;F

mwpTWj;jTk;.

 ,t;thW xU khwpapd; fle;jfhy elj;ijapidg; guprPypj;J mk;khwpapy;

vjpu;fhyj;jpy; Vw;glf;$banjd mDkhdpf;Fk; ngWkjpapidj; ju;f;fuPjpahff;

fUJjy;> vjpu;T $wy; (forecasting) vdg;gLk; vd;gijr; Rl;bf; fhl;lTk;.

 ve;jnthU fhyj;njhlu; khwpapdJk; vjpu;fhyg; ngWkjpapid vjpu;$wy;

nghUj;jkhdJ kw;Wk; gaDilaJ vd;gijr; Rl;bf; fhl;lTk;.

 xy 44.1284 

y vd;gJ fk;gdpnahd;wpd; tUlhe;j tpw;gid tUkhdk; kpy;ypad; &ghtpYk;

x myF xd;wpid xU tUlk; vdTk; (mb tUlk; - 2014) vDk; Nghf;Fr;

rkd;ghl;bid khztu;fSf;F Kd;itf;fTk;.

2022 Mk; tUlj;jpy; Nghf;Fg; ngWkjpapid vjpu;T $Wtjpy; khztu;fis

<LgLj;jTk;.

 mg;ngWkjp &gh 295 520 000 MFk; vd;gij cWjpg;gLj;jTk;.

 ,e;j vjpu;T $wyhdJ Nghf;fpid khj;jpuk; mbg;gilahff; nfhz;Nl ,J

Nkw;nfhs;sg;gl;lJ vd;gij cWjpg;gLj;jTk;.

 fhyj;njhlu; khwpnahd;wpd; ngWkjpapid vjpu;T $Wk;NghJ gUtfhyf;

$Wfspd; jhf;fq;fisAk; ftdj;jpy; nfhs;sy; nghUj;jkhdJ vd;w

fUj;jpidf; fl;bnaOg;gTk;.
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 Row;rp kw;Wk; rPuw;w $Wfs; mbf;fb ,lk;ngwhikapdhy; vjpu;T$wYf;F

mtw;iwg; gad;gLj;jj; Njitapy;iy vd;gijr; Rl;bf; fhl;lTk;.

  
10010

S
xy    rkd;ghl;bidg; gad;gLj;jpf; fhyj;njhlu; khwpapd;

nkhj;jg; ngWkjpahd y ,id vjpu;T $wKbAk; vd;gijr; Rl;bf; fhl;b

khztu;fisg; gpd;tUk; gapw;rpapy; <LgLj;jTk;.

xy 36.071  vd;gJ fhyhz;Lj; juTfisg; gad;gLj;jpf; fl;bnaOg;gg;gl;l

Nghf;Ff; NfhlhFk;. ,q;F mbahz;lhfpa 2016 Kjyhk; fhyhz;lhtJld;

x  myF xU fhyhz;lhtJld; y mynfhd;iw kpy;ypad; &ghthFk;. Fwpg;gpl;l

khwpfSld; njhlu;Gilajhfg; gUtfhyr; Rl;bahdJ gpd;tUkhW fzpf;fg;gl;

Ls;sJ.

fhyhz;Lfs; gUtfhyr; Rl;b

  I 102

 II 120

III   90

IV   88

2020 Mk; Mz:bd;> 3 MtJ fhyhz;Lg; ngWkjpapid vjpu;T $wTk;.

 2016 Kjyhk; fhyhz;bypUe;J 2020 Mk; Mz;bd;> 3 MtJ fhyhz;L tiu

KiwNa fhyhz;Lfis ,yf;fkpl;L 2020 ,d; 3 MtJ fhyhz;Lf;Fupa

njhlu; ,yf;fj;ij ngw;Wf; nfhs;tjw;F MNyhrid toq;fTk;.

mjw;Nfw;g cupa #j;jpuj;ijg; gad;gLj;jp 2020 ,d; 3 MtJ fhyhz;Lf;Fupa

ngWkjpapid vjpu;T $wTk;.

jPu;T:

2016 - 1k; fhyhz;L 0 Mapd;    Q
1
 = 0 Q

2
 = 1 Q

3
 = 2

2016 - 3k; fhyhz;L 2 MFk;.

2020 - 3k; fhyhz;L 2+4 4  = 18 MFk;.

mjw;Nfw;g>

2020 Mk; Mz;bd;> 3 MtJ fhyhz;bw;Fupa ngWkjp

 

 

 

90
71 0.36

100

90
71 0.36 18

100

71 6.48 0.9

77.48 0.9

69.732

y x

y

y

y

y

  

   

  

 



   =  &gh 69 732.000
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 ePz;lfhyg; Nghf;Ff; Nfhl;bd; mbapid khw;Wtjd; %yKk; vjpu;T $wiy

Nkw;nfhs;s KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 xy 44.1284   (2014 - mb tUlk;)

Nghf;Ff; Nfhl;bd; mbahz;L 2018 tiu khw;Wfpd;w Kiwapid tpsf;fTk;.

  284 1.44 4y x  

284 1.44 5.76y x  

289.76 1.44y x 

 tUlhe;j Nghf;Ff; NfhL toq;fg;gl;bUg;gpd; mjw;Nfw;g khjhe;j Nghf;Ff;

Nfhl;bd; rkd;ghL my;yJ fhyhz;Lg; Nghf;Ff; Nfhl;bd; rkd;ghl;bidg;

ngw;Wf; nfhs;s KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 xy 44.1284  - (2014 mb tUlk;)

rkd;ghl;bd; mbapid 2015 rdtup khjj;jpw;F efu;j;jp 2015 nrg;lk;gu; khjj;jpd;

Nghf;Fg; ngWkjpapidg; ngw;Wf; nfhs;tjw;fhd MNyhridia khztu;

fSf;F toq;fTk;.

  2014.07.01 khjhe;j Nghf;fpidg; ngw;Wf; nfhs;tjw;F xy 44.1284 

rkd;ghl;bd; ,ilntl;L 12 I> njhlu; ,yf;fk; 144 ,dhy; tFf;f Ntz;Lk;

vd;gij Rl;bf; fhl;lTk;. mg;NghJ>

284 1.44

12 144

23.67 0.01  - 2014.07.01

x
y

y x

 

 

 2015 rdtup khjj;jpw;F mb tUlj;jpw;F efu;j;Jk; NghJ mjd; mbg;gilj;

jpfjp 2015 rdtup 15apid gad;gLj;JtJ nghUj;jkhdJ vd;gijr; Rl;bf;

fhl;b mjpypUe;J mb tUlj;ij khw;Wtjw;F MNyhrid toq;fTk;.

23.67 0.01( 6.5)

23.67 0.065 0.01

23.735 0.01  (2015.01.15)

y x

y x

y X

  

  

 

,jw;Nfw;g 2015.09.15 Nghf;Fg; ngWkjpapidg; ngw;Wf; nfhs;s Ntz;Lk;.

815.23

08.0735.23

801.0735.23







y

y

y

  = &gh 23 815.000
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 ,Nj tpilapid 1tJ Nghf;Fr; rkd;ghl;bidg; gad;gLj;jpg; ngw;Wf; nfhs;s

KbAkh vd;gijg; guPl;rpj;Jg; ghu;g;gjw;F khztu;fis mjpy; <LgLj;jTk;.

mjd;NghJ>

23.67 0.01  - 2014.07.01y x 

mg;NghJ 2015.09.15 tiu 
1

14
2
 khjq;fs; fhzg;gLtjdhy;>

23.67 0.01 14.5

23.67 0.145

23.815

y

y

y

  

 



  = &gh 23 815.000

,k;Kiwapy; tUlhe;j Nghf;Fr; rkd;ghl;bd; cjtpAld; fhyhz;Lf;fhd

Nghf;Ff; Nfhl;bidg; ngw;Wf; nfhs;tjpy; khztu;fis <LgLj;jTk;.

284 1.44  -2014.07.01

284 1.44

4 16

71 0.09 2014.07.01

y x

x
y

y x

 

 

  

 ,e;jf; fhyhz;Lg; Nghf;Ff; Nfhl;bd; mbahz;bid 2014 ,Wjp fhyhz;Lf;F

efu;j;Jtjw;F MNyhrid toq;fTk;.

(2014.07.01 2014.11.15  tiu fhyhz;L 
1

1
2
 MFk;.)

 71 0.09 1.5y x  

71 0.135 0.09y x  

71.135 0.09 2014.11.15y x  

,jw;Nfw;g 2017 Kjyhk; fhyhz;bd; Nghf;Fg; ngWkjpapid vjpu;T $Wtjw;F

MNyhrid toq;fTk;.

2014 - IV  tJ fhyhz;bypUe;J 2017 - I tJ fhyhz;L tiu fhyhz;Lfspd;

vz;zpf;if 9 MFk;.

,jw;fika 2017 1k; fhyhz;bd; Nghf;fpd; ngWkhdk;>

945.71

81.0135.71

909.0135.71







y

y

y

        = &gh 71 945.000

,jid 2014.07.01k; jpfjpapd; mbg;Gs;spapypUe;J Neubahf ngw;Wf; nfhs;s

KbAkh vd;gijg; guPl;rpg;gjw;F MNyhrid toq;fTk;.
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mg;NghJ 2014.07.01- 2017.02.15 tiu fhyhz;Lfspd; vz;zpf;if 
1

10
2
 MFk;.

945.71

945.071

5.1009.071







y

y

y

         = &gh 71 945.000

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 fhyj; njhlu; gFg;gha;tpd; ,Wjp Nehf;fk; vjpu;T$WjyhFk;.

 fl;bnaOg;gg;gl;l fhyj;njhlu; khjpupnahd;iwg; gad;gLj;jp VNjDk; khwp

nahd;wpw;fhf toq;fg;gLfpd;w vjpu;fhy fhymynfhd;wpw;fhd nkhj;jg;

ngWkhdj;ijg; ngw;Wf; nfhs;tNj vjpu;T$wyhFk;.

 xy 10    vDk; khjpupia mbg;gilahff; nfhz;L fl;bnaOg;gg;gLk;

Nghf;Fr; rkd;ghl;ilg;  gad;gLj;jp  ahNjDk;  vjpu;fhyg; gFjpnahd;wpd;

y  ,d; ngWkhdj;ij vjpu;T $w KbAk;.

 nghJthf fhyj;njhlnuhd;wpd; vjpu;fhyg; ngWkhdj;ij vjpu;T $Wtjw;fhf

ePz;lfhyg; Nghf;Fg; gUt fhyf; $W vDk; ,uz;ilAk; mbg;gilahff;

nfhz;L gpd;tUkhW gad;gLj;j KbAk;.

 
100

10

S
xy  

 fl;bnaOg;gg;gl;l Nghf;Ff; Nfhnlhd;wpd; mbapid my;yJ mbg;gilahff;

nfhs;sg;gLk; fhyg;gFjpiaj; Njitf;Nfw;g khw;wpf; nfhs;s KbAk;.

 mt;thW mbapy; khw;wk; nra;Ak;NghJ njhlu;r;rpAld; $ba ,ilntl;L

khw;wkile;j Gjpa Nghf;Fr; rkd;ghl;bidg; ngw;Wf; nfhs;s KbAk;.

 tUlj;jpw;Fg; Nghf;Fr; rkd;ghL toq;fg;gl;Ls;sNghJ mjD}lhf khjhe;j

Nghf;Fr; rkd;ghl;ilg; gpd;tUkhW ngw;Wf; nfhs;s KbAk;.

14412
10 x

y




 tUlj;jpw;fhd Nghf;Fr; rkd;ghL toq;fg;gl;Ls;sNghJ mjD}lhff; fhyhz;L

mbg;gilapyhd Nghf;Fr; rkd;ghl;ilg; gpd;tUkhW ngw;Wf; nfhs;syhk;.

164
10 x

y




 tUlhe;j Nghf;Ff; Nfhnlhd;wpd; mbg;gilahff; nfhs;sg;gLk; jpfjp tUlj;jpd;

kj;jpapy; tUk; jpfjpAk; khjhe;j Nghf;Ff; Nfhnlhd;wpd; mbg;gilj; jpfjp

khjj;jpd; kj;jpapy; tUk; jpfjpAk; fhyhz;Lf;fhd Nghf;Ff; Nfhnlhd;wpd;

mbg;gilj; jpfjp fhyhz;bd; kj;jpapy; tUk; jpfjpAkhFk;.
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Nju;r;rp 10.0: Kfhikj;Jtj; jPu;khdnkLg;gjw;Fg; Gs;sptpguj; juf;

fl;Lg;ghl;L El;g Kiwfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 10.1: cw;gj;jpg; nghUnshd;wpd; juk;> juj;jpy; nry;thf;Fr;

nrYj;Jk; khwy;fs; vd;gdtw;iw mwpe;J nfhs;thu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 cw;gj;jpg; nghUspd; juk; vd;why; vd;d vd;gjid tpsf;Fthu;.

 cw;gj;jpg; nghUspd; juq;fs; NtWgLtjpy; nry;thf;Fr; nrYj;Jk; epfo;jfTf;

fhuzq;fis cjhuzq;fSld; tpsf;Fthu;.

 cw;gj;jpg; nghUnshd;wpy; juk; khw;wkiltjpy; jhf;fk; nrYj;JtJk; rhl;lf;

$baJkhd fhuzpfis cjhuzq;fNshL tpsf;Fthu;.

 cw;gj;jpg; nghUnshd;wpd; juj;ijg; ghJfhg;gjw;Fj; juf; fl;Lg;ghl;L El;g

Kiwiag; gad;gLj;Jtjd; Kf;fpaj;Jtj;ij cWjpg;gLj;Jthu;.

 Gs;sp tpguj; juf; fl;Lg;ghL vd;why; vd;d vd;gjid tpsf;Fthu;.

 Gs;sp tpguj; juf; fl;Lg;ghl;bd; ed;ikfis vOjpf; fhl;Lthu;.

 nghUnshd;wpd; my;yJ Nritnahd;wpd; juj;ijf; fl;Lg;gLj;Jtjw;Fg; gad;

gLj;jf;$ba Gs;sp tpgu El;g Kiwfis tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 juk; vd;why; vd;d vd;gjid khztu;fSf;F tpsf;Ftjw;fhfg; gpd;tUk;

re;ju;g;gq;fspy; khztu; ftdj;ijr; nrYj;jr; nra;aTk;.

 ghlrhiynahd;wpd; khztu;fspd; rPUil njhlu;ghf Mz; gps;isfspd;

ePsf; fhw;rl;ilfspd; fhypd; Rw;wsT 16|| vd epu;zapf;fg;gl;bUj;jy;.

 ghlrhiynahd;wpd; ngz;gps;isfspd; rl;ilnahd;wpd; ePsk; Koq;fhypd;

kj;jpa gFjp vdf; Fwpf;fg;gly;.

 cw;gj;jpg; nghUnshd;wpy; ISO rhd;wpjo; Fwpf;fg;gl;bUj;jy;.

 SLS rhd;wpjo; mw;w Ritr; ruf;Fg; nghjpnahd;wpy; 500g vd epiw Fwpf;fg;

gl;bUj;jy;.

 Nkw;Fwpg;gplg;gl;l re;ju;g;gq;fSf;F Vw;wthW khztu;fNshL fye;Jiuahlypy;

<LglTk;.

 fhw;rl;ilapd; fhypd; Rw;wsT 16|| vd;gJk; rl;ilapd; ePsk; Koq;fhy;

kj;jp vd;gJk; KOikahdJk; epiyahdJkhd epakk; xd;nwdTk; khztu;

fSf;F njspTgLj;jTk;.

 SLS  rhd;wpjiof; nfhz;l nghUnshd;whf ,Ug;gpd; ,yq;ifj; juf; fl;lisg;

gzpafj;jpd; epakj;jpw;fika cw;gj;jp nra;ag;gl;l nghUnshd;W vd cWjpg;

gLj;jg;gl;l nghUnshd;whFk; vd;gjid khztu;fSf;F tpsf;fTk;.

 ISO  rhd;wpjOld; $ba nghUnshd;whf ,Ug;gpd; ru;tNjr jur; rhd;wpjiog;

ngw;Wf; nfhs;tjw;F Vw;wthwhd epakq;fSf;fSld; fhzg;gLk; nghUnshd;W

vd khztu;fSf;Fr; Rl;bf; fhl;lTk;.
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 SLS rhd;wpjo; mw;w MapDk; 500g vd epiw Fwpg;gplg;gl;bUf;Fk; Ritr;

ruf;Fg; nghjpnahd;wpd; KOikahd Fwpj;j epakkhf ,Ug;gJ 500g epiw

kl;lkhFk; vd;gij khztu;fSf;Fr; Rl;bf; fhl;lTk;. ,q;F jur; rhd;wpjo;

,y;yhikapdhy; mg;nghUspd; juk; cWjpg;gLj;jg;gltpy;iy vd;Wk;

Efu;Nthu;fSf;F 500g  vd;gJ KOikahd cWjpahd epakj;jpw;Fg; nghUspd;

epiw fhzg;gLfpd;wjh vd;gjidg; gupNrhjid nra;a KbAk; vd;gjid

tpsf;fTk;.

 KOikahd Fwpj;j ntspaPl;Lf;Fg; nghUj;jkhdthW nghUs; my;yJ

Nrit fhzg;gLtJ cw;gj;jpg; nghUspd; juk; vd miof;fg;gLk; vd;gjid

khztu;fSf;Fj; njspTgLj;jTk;.

 cw;gj;jpg; nghUspd; juj;jpy; khw;wj;ij Vw;gLj;Jtjpy; jhf;fk; nrYj;Jk;

fhuzpfs; ,uz;L fhzg;gLfpd;wJ vd;gij tpsf;Ftjw;F khztu;fis

gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

 cw;gj;jpnahd;W KOikahd Fwpj;j epakj;jpw;fika ,y;yhjpUg;gjpy; jhf;fk;

nrYj;jf;$ba fhuzq;fis khztu;fSf;F Kd;itf;fTk;.

epaj;jpw;F Vw;Gilahky; ,Ug;gjw;fhd fhuzq;fs;  A B C

 ,ae;jpukhdJ rpwpastpy; ntg;gkiljy;

 ,ae;jpuk; rupahd Kiwapy; xOq;FgLj;jg;glhik

 #oy; ntg;gk; khw;wkiljy;

 tOTld; $ba %yg;nghUs;fs; gad;gLj;jg;gly;

 ,ae;jpuj;jpd; gFjpfs; Nja;TWjy;

 gUt fhyq;fs; khw;wkiljy;

 gpd;tUk; MNyhridfis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 vOkhw;whf Vw;gLk; khwpnahd;whf ,Ug;gpd;  A  vdf; fhl;lg;gLk; ,lj;jpy;
() mt;thwpy;yhtpbd; () vDk; milahsj;ijg; gad;gLj;jTk;.

 khwy;fSf;fhd fhuzq;fis ,dq;fz;L mjidj; jpUj;j KbAkhapd;

epuypy; B  () milahsj;ijAk; mt;thW nra;a Kbahtpbd; ()
milahsj;ijAk; ,lTk;.

 tOitj; jpUj;jhJ ,aw;ifahfNt rupahd jd;ikia vLf;ff;$bajhf

,Ug;gpd; C   epuypy; ()  vDk; milahsj;ijAk;> mt;thwpy;yhtpbd; ()
vDk; milahsj;ijAk; ,lTk;.

 A  epuypy; () milahsKk; B epuypd; () milahsKk;> C  epuypd; ()
milahsKk; fhzg;gLtjw;fhd fhuzq;fis xU gf;fj;jpYk; Vida

fhuzq;fis mLj;j gf;fj;jpYk; ,Uf;FkhW ,U tiffshf NtWgLj;J

khW khztu;fSf;F MNyhrid toq;fTk;.

jPu;T:

 ,ae;jpuk; rpwpastpy;  ,ae;jpuk; rupahd Kiwapy;

ntg;gkiljy;. xOq;FgLj;jg;glhik.

 #oypd; ntg;gk; khw;wkiljy;.  tOTld; $ba %yg;nghUs;fs;

gad;gLj;jg;gl;bUj;jy;.

 gUt fhyq;fs; khw;wkiljy;.  ,ae;jpuj;jpd; gFjpfs; Nja;tiljy;.
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 Nkw;fhl;ba tifg;gLj;jy;fSf;fika vOkhw;whf cUthfpd;w khwpfSf;fhd

fhuzq;fis ,dq;fz;L jpUj;j Kbahj> tOitr; rPuikg;gpd;wp ,aw;if

ahdjhfr; rPuikg;G ,lk;ngwf;$ba khwpfis vOkhw;W khwpfs; vdTk;>

mt;thW ,lk;ngwhj khwpfisr; rhl;Ljy; nra;af;$ba khwpfs; vdTk;

khztu;fSf;F tpsf;fTk;.

 cw;gj;jpr; nray; KiwfSf;fhfg; gad;gLj;jg;gFk; %yg;nghUs;fSk;

cw;gj;jpr; nray; Kiwapy; fpilf;Fk; ntspaPl;Lg; nghUs;fs; Fwpg;gpl;l

epakj;jpw;fika ,Uf;fpd;wjh ,y;iyah vd;gjidg; guprPyid nra;tJ

kpf Kf;fpakhdJ vdTk;> mJ cw;gj;jpf; fl;Lg;ghL vd miof;fg;gLtJld;

,jw;fhf ~~Vw;Wf; nfhz;l khjpupj; jpl;lk;|| vDk; El;g Kiwfs; gad;gLj;jg;

gLfpwJ vdTk; khztu;fSf;F tpsf;fTk;.

 cw;gj;jpr; nray; Kiwapd;NghJ cw;gj;jpg; nghUs; KOikahd Fwpg;gpl;l

epakj;jpw;fika g+u;j;jp nra;ag;gLfpd;wjh ,y;iyah vd;gjidg; guprPyid

nra;jy; nray; Kiwf; fl;Lg;ghL vdTk;> mjw;fhfg; gad;gLj;jg;gLk; El;g

Kiwfs; fl;Lg;ghl;L ml;ltiz vdTk; khztu;fSf;F tpsf;fTk;.

 NkNy fye;Jiuahlg;gl;l nray;Kiwf; fl;Lg;ghL> cw;gj;jpf; fl;Lg;ghL

Mfpa ,U gFjpfspd; nkhj;jNk Gs;sp tpguj; juf; fl;Lg;ghlhFk; vd

khztu;fSf;Fr; Rl;bf; fhl;lTk;.

 Gs;sp tpguj; juf; fl;Lg;ghl;bd; gad;fis khztu;fNshL fye;Jiuahbf;

Fwpg;Gf;fis vOjpf; nfhs;sTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 cw;gj;jpg; nghUs; my;yJ Nritnahd;wpd; cj;Njr g+uzkhd Fwpj;j

juk; mjd; jukhFk;.

 cw;gj;jpnahd;wpd; KOikahd Fwpg;gpl;l epakj;jpw;fika ,y;yhjpUg;gjpy;

jhf;fj;ijr; nrYj;Jk; fhuzq;fs; ,uz;lhFk;.

1. vOkhw;W khwp (njhlu;r;rpahd khwpfs; /  epfo;jfT khwpfs;)
2. rhl;Ljy; nra;af;$ba khwpfs; (vOkhw;wy;yhj khwpfs;)

 vOkhw;whf Vw;glf;$ba khwpfSf;fhd fhuzq;fis ,dq;fz;L rPuikf;f

Kbahj> tOitr; rPuikf;fhJ ,aw;ifahfNt rPuikg;G ,lk; ngwf;$ba

khwp vOkhw;W khwp vd miof;f KbAk;.

 khwpfSf;fhd fhuzq;fis ,dq;fz;L rPuikf;ff;$ba tOtpidr;

rPuikf;Fk; tiuapy; mt;tO mt;thNw fhzg;gLk; khwpfisr; rhl;lf;$ba

khwpfs; vd;wiof;f KbAk;.

Gs;sp tpguj; juf; fl;Lg;ghL

nrad;Kiwf; fl;Lg;ghL cw;gj;jpf; fl;Lg;ghL

 El;g Kiw  El;g Kiw

fl;Lg;ghl;L ml;ltiz Vw;Wf;nfhs; khjpupj; jpl;lk;

> >

> >
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 Gs;sp tpguj; juf; fl;Lg;ghl;bd; gad;fs;:

 tOit Kd;dNu ,dq;fhzf;$bajhf ,Ug;gjdhy; %yg;nghUs;> ciog;G>

fhyk;> gzk; vd;gdtw;wpd; tPzbg;Gf;fis ,opTgLj;j KbAk;.

 cw;gj;jpapd; tpisjpwid mjpfupf;f KbAk;.

 re;ijapDs; nghUs; epuhfupg;ig ,opTgLj;jpf; nfhs;s KbAk;.

 gapw;rp ngw;w juf; fl;Lg;ghl;lhsu;fisg; gad;gLj;jpf; Fiwthd Nrhjidf;

fpuaj;jpy; cau; ju kl;lj;ij cWjpg;gLj;jf; $bajhf ,Uj;jy;.
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Nju;r;rp 10.0: Kfhikj;Jtj; jPu;khdnkLg;gjw;Fg; Gs;sptpguj; juf;

fl;Lg;ghl;L El;g Kiwfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 10.2: khwpfisf; fl;Lg;gLj;Jtjw;fhfg; nghUj;jkhd Kiw

fisg; gad;gLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 nraw;ghl;Lf; fl;Lg;ghL vd;why; vd;d vd;gij tpsf;Fthu;.

 khwpfspd; fl;Lg;ghl;bid mwpKfg;gLj;Jthu;.

 khwpfspd; fl;Lg;ghl;bw;Fg; gad;gLj;jg;gLk; fl;Lg;ghl;L ml;ltizia

tpsf;Fthu;.

 khwpf; fl;Lg;ghl;bw;fhd ,ilf; fl;Lg;ghl;L ml;ltiziaf; ( x  - ml;ltiz)

fl;bnaOg;Gthu;.

 epakq;fs; epu;zapf;fg;gl;Ls;sNghJ ,ilf; fl;Lg;ghl;L ml;ltizf;fhf

fl;Lg;ghl;L vy;iyfisf; fl;bnaOg;Gthu;.

 epakq;fs; epu;zapf;fg;gl;Ls;sNghJ ,ilf; fl;Lg;ghl;L ml;ltizia

cUthf;Fthu;.

 epakq;fs; epu;zapf;fg;glhjNghJ x  ml;ltiziaj; jahupg;gjw;Fr; #j;jpuq;

fisg; gad;gLj;jpf; fl;Lg;ghl;L vy;iyiaf; fl;bnaOg;Gthu;.

 epakq;fs; epu;zapf;fg;glhjnghOJ x  ml;ltizia cUthf;Fthu;.

 cw;gj;jpr; nray; Kiwf; fl;Lg;ghl;bw;fhf tPr;R ml;ltiz (R ml;ltiz)ia

mwpKfg;gLj;Jthu;.

 epakq;fs; epu;zapf;fg;gl;Ls;sNghJ tPr;R ml;ltizf;fhd fl;Lg;ghl;L

vy;iyiaf; fl;bnaOg;Gthu;.

 epakq;fs; epu;zapf;fg;gl;Ls;sNghJ tPr;Rf; fl;Lg;ghl;L ml;ltizia

cUthf;Fthu;.

 epakq;fs; epu;zapf;fg;glhjNghJ tPr;R ml;ltizf;fhd fl;Lg;ghl;L vy;iy

iaf; fl;bnaOg;Gthu;.

 epakq;fs; epu;zapf;fg;glhjNghJ tPr;R ml;ltizia cUthf;Fthu;.

 ,il> tPr;Rf; fl;Lg;ghl;L ml;ltizfspD}lhf cw;gj;jpr; nrad;Kiwfs;

njhlu;ghd fUj;Jf;fisf; $Wthu;.

 fl;Lg;ghl;L ml;ltizapd; gad;fis tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 tPl;by; czT Ntiynahd;iwj; (NrhWk; fwpfs; rpyTk;) jahupj;Jf; nfhs;Sk;

nraw;ghl;bd;NghJ re;jpf;fpd;w gy;NtW re;ju;g;gq;fis khztu;fsplk; Nfl;L

mtw;iw ntz;gyifapy; vOjTk;.

 czT Ntiynahd;wpw;Fj; Njitahd nghUl;fisj; njupT nra;tjpypUe;J

rikj;j czTfis czT Nkirapy; gupkhWk; tiuapy; ,lk; ngWfpd;w

xt;nthU fUkq;fisAk; khztu;fSld; fye;Jiuahb mtw;iw Kiwahf

xOq;FgLj;jTk;.
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 Rit> kzk; epiwe;j jukhd Ritahd czT Ntiynahd;iwj; jahupj;Jf;

nfhs;tjw;F NkNy Fwpg;gpl;l xt;nthU gbKiwfspd; NghJk; kpff; ftdkhf

Tk; Rj;jkhfTk; mtw;iw Nkw;nfhs;sy; Ntz;Lk; vd;gijf; fye;Jiuahlypd;

Clhf cWjpg;gLj;jpf; nfhs;sTk;.

 NtW mt;thwhd cw;gj;jp eilKiwfs; njhlu;ghf khztu;fsplk; Nfl;L

mtw;iwf; ntz;gyifapy; Fwpf;fTk;.

 me;j xt;nthU nray;Kiwfspd; ,WjpapYk; ntspahFk; cw;gj;jpfspd;

(nghUs;/ Nrit) juj;jpid mstpl;Lg; ghu;g;gjw;fhd Kiwapidf; Nfl;lwpaTk;.

 rpy nghUs;fspd; Njwpa epiw> ePsk;> mfyk;> cauk;> MAl;fhyk; Nghd;w

tplaq;fis mstpl;Lg; ghu;j;J mit cj;Njr ntspaPl;Lld; nghUe;Jfpd;wJ

vd;gijr; Rl;bf; fhl;lTk;.

 ,t;thwhd fhuzpfs; cw;gj;jpnahd;wpd; juj;jpid mstpl;Lf; $Wk; khwp

fshFk; vd;gijr; Rl;bf; fhl;lTk;.

 cw;gj;jpnahd;wpd; juj;jpy; fhzg;gLfpd;w ,t;thwhd khwpfs; cupa epakq;

fSf;Nfw;g ,lk; ngw;Ws;sjh vd;gijg; guPl;rpj;Jg; ghu;g;gjw;Fg; gad;gLj;jg;

gLfpd;w Gs;sp tpgu El;g Kiwahf ~~fl;Lg;ghl;L ml;ltiz|| fhzg;gLfpd;wJ

vd;gijr; Rl;bf; fhl;lTk;.

 gpd;tUk; fl;Lg;ghl;L ml;ltizapy; gUkl;lhd khjpupapid tFg;giwapd;

Kd;dhy; fhl;rpg;gLj;jTk;.

 ,t;tl;ltizapy; fpil mr;rpy; Nrhjidf;F cl;gLj;jg;gLk; xt;nthU

khjpupapd; ,yf;fq;fSk; epiyf;Fj;J mr;rpy; cupa jug; gz;GfSk; mjhtJ

cw;gj;jpapd; epiw> ePsk;> mfyk; Nghd;w khwpfs; ntspf; fhl;lg;gLfpd;wJ

vd;gijr; Rl;bf; fhl;lTk;.

n
r
a
y
;K
i
w
f
; 
f
l
;L
g
;g
hl
;b
d
; 
f
Po
;

j
u 
uPj
pa
hd

 
g
z
;G
f
s
;

1  2  3 4  5   6    7  8 9       10

fPo; fl;Lg;ghl;L vy;iy  LCL

ika / kj;jpa NfhL  CL

Nky; fl;Lg;ghl;L vy;iy  UCL

khjpup ,yf;fk;





















229

 cw;gj;jpapy; cj;Njr nghJthd jukl;lk; ikaf;Nfhl;bd; %yk; ntspf;fhl;lg;

gLfpwJ vd;gijr; Rl;bf; fhl;lTk;.

 kj;jpa Nfhl;bw;F ,U gf;fq;fspYk; ikaj;jpypUe;J epak tpyfy; %d;W

vd;wthW J}uj;jpy; ,Uf;FkhW Nky; fl;Lg;ghl;L vy;iyAk; fPo;f; fl;Lg;ghl;L

vy;iyAk; cUthf;fg;gLk; vdf; Fwpg;gpl;Lf; fhl;lTk;.

 fUj;jpw; nfhs;sg;gLk; jug; gz;GfSf;fika mstpLtjd; %yk; fzpf;fg;

gLk; khjpupg; Gs;sp tpgug; ngWkhdq;fis xj;j khjpupg; ,yf;fj;jpw;F

Kd;dhs; milahskpLk; nghOJ rfy Gs;spfSk; fl;Lg;ghl;L vy;iyf;Fs;

mike;jpUg;gpd;  nraw;ghL fl;Lg;ghl;bw;Fl;gl;Ls;sJ vDk; jPu;khdj;jpw;F

tu KbAk; vd;gijr; Rl;bf; fhl;lTk;.

 mt; xt;nthU khjpupg; Gs;spfSk; my;yJ ngWkhdq;fSk; Nky; fl;Lg;ghl;L

vy;iyf;F Nkyhf my;yJ fPo; fl;Lg;ghl;L vy;iyf;Ff; fPohfNth mike;

jpUg;gpd; mr;nray; KiwahdJ nrad;Kiwf; fl;Lg;ghl;bw;Fl;gltpy;iy

vd;w Kbtpw;F tuKbAk; vd;gijr; Rl;bf; fhl;lTk;.

 gpd;tUk; juTfis khztu;fSf;F Kd;itj;J khztu;fisr; nraw;ghl;by;

<LgLj;jTk;.

nraw;ghL 1:

 ,ae;jpuj;jpd; %yk; nghjp nra;ag;gLk; kpsfha;j;J}s; nghjpnahd;wpd;

Njwpa epiwapidg; gupNrhjid nra;tjw;fhf mjd; cw;gj;jpr; nray;Kiw

apy; NtWgl;l 10 re;ju;g;gq;fspd; NghJ gUkd; 5 tPjg;gbahd khjpupfs;

10 ngwg;gl;lJld; mt; xt;nthU khjpupapd; xt;nthU nghjpfspYk;

cs;slf;fg;gl;bUf;Fk; kpsfha;j; J}spd; Njwpa epiwapid mtjhdpj;J

ngwg;gl;l juTfs; fPNo jug;gl;Ls;sJ.

1 2 3 4     5

1 240 244 250 249 248

2 247 246 247 248 251

3 250 246 245 247 246

4 251 248 249 250 249

5 249 249 248 249 248

6 246 242 247 248 248

7 244 241 246 249 251

8 243 244 248 246 245

9 248 247 247 251 249

10 251 250 247 249 249

  khjpup ,yf;fk;
nghjp ,yf;fk;
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 ,t; mtjhdpg;Gj; juTfspD}lhf ,ilf; fl;Lg;ghl;L ml;ltizia cUthf;F

tjw;fhfg; gpd;tUk; gbKiwfspD}lhf khztu;fis mjpy; <Lgj;jTk;.

(1) xt;nthU khjpupj; juTfspdJk; ,ilapidg; ngw;Wf; nfhs;sTk; x .

(2) xt;nthU khjpupapdJk; tPr;rpidg; (R) ngw;Wf; nfhs;sTk;.
khjpup tPr;R = $ba mtjhdpg;G - Fiwthd mtjhdpg;G

(3) midj;J  khjpupfspdJk;  ,ilfspd;  ,ilapid  mjhtJ  ngupa

,ilapidg; ^Grand Mean X & ngw;Wf; nfhs;sTk;.

(4) mt; X  ngWkhdj;ij (ngupa ,il)  fl;Lg;ghl;L  ml;ltizapd;

ikaf; Nfhlhff; fUJtJ nghUj;jkhdJ vdr; Rl;bf; fhl;lTk;.

(5) RAx 2   %ykhf  Nky; fl;Lg;ghl;L  vy;iyiaf;  (UCL) fzpg;gpL

tjw;F MNyhrid toq;fTk;.

(6) RAx 2  ,D}lhf  fPo;  fl;Lg;ghl;L  vy;iyiaf; (LCL) fzpg;gpLtjw;F

MNyhrid toq;fTk;.

ftdpf;fTk;: fl;Lg;ghl;L ml;ltizapd; A
2
 vDk; fhuzpf;Fupa ngWkhdk;

n = 5 tupiria thrpg;gjd; %yk;  ngw;Wf;  nfhs;s KbAk;

vd;gijr; Rl;bf; fhl;lTk;.

jPu;T:

nraw;ghL - 1  xt;nthU khjpupfspdJk; ,ilapidg; ngw;Wf; nfhs;sy;.

khjpupg; nkhj;jk; ,il khjpup tPr;R

ngWkhdk; x R

  1 1231 246.2 10

  2 1239 247.8   5

  3 1234 246.8   5

  4 1247 249.4   3

  5 1243 248.6   1

  6 1231 246.2   6

  7 1231 246.2 10

  8 1226 245.2   5

  9 1242 248.4   4

10 1246 249.2   4

             2474.0       53

 fl;Lg;ghl;L ml;ltizapd; ikaf;NfhL 
k

x
xCLx




k vd;gJ khjpup vz;zpf;iffshFk; vdf; fUJNthk;.

4.247
10

2474
 x

5

1
i

i

X
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 Nky; fl;Lg;ghl;L vy;iy

2

53
247.4 0.577

10

247.4 0.577 5.3

247.4 3.0581

250.4581

UCL x A Rx  

  

  

 



 fPo;f; fl;Lg;ghl;L vy;iy

3419.244

0581.34.247

3.5577.04.247

2







 RAxxLCL

khjpup ,yf;fk;
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 epakq;fs; epu;zapf;fg;gl;bUf;Fk; nghOJ fl;Lg;ghl;L ml;ltiziaf; fl;b

naOg;Gtjw;fhd Muk;gnkhd;iwg; ngw;Wf; nfhs;tjw;F khztu;fSld;

fye;Jiuahlnyhd;wpy; <LglTk;.

 khztu;fs; rpyuplk; gy;NtWgl;l msTila mg;gpahrf; nfhg;gpfs; rpytw;iw

tFg;gpd; Kd; nfhz;L tur; nra;J mtw;wpd; Kd;gf;fj;jpy; Fwpf;fg;gl;bUf;Fk;

ePs mfyq;fisf; Nfl;Lf; fUk;gyifapy; Fwpf;fTk;.

 mg;gpahrg; Gj;jfq;fspd; cw;gj;jp nrad;KiwfspD}lhf ntsptUk; ntspaPL

fspy; cj;Njr g+uzkhd Fwpj;j epak msTfNs mt;thW gjpT nra;ag;gl;

Ls;sJ vd;gjidr; Rl;bf; fhl;Lq;fs;.

 ,t;thW epakq;fs; Fwpf;fg;gl;Ls;s NtW nghUl;fs; njhlu;ghfTk; khztu;

fsplk; Nfl;lwpaTk;.

 ,jw;fika ghy;khg; nghjpnahd;wpd; Njwpa epiw> mjpy; cs;slq;fpAs;s

fy;rpak;> nfhOg;G> capu;r;rj;J> fdpa cg;Gf;fs;> fhNghi`jNul;Lf;fs;

Nghd;w Nghrizg; gjhu;j;jq;fspd;  ngWkjpfspd; tPjk; vd;gd Kd;dNu

epu;zapf;fg;gLk; vdr; Rl;bf; fhl;lTk;.

 ,t;thwhd tifapy; ahNjDk; khwpnahd;wpd; ,ilf;fhf  vdTk; epak

tpyfYf;fhf    vdTk; epakq;fs; epu;zapf;fg;gl;bUf;fyhk; vdr; Rl;bf;

fhl;lTk;.

 mg;nghOJ ,ilf; fl;Lg;ghl;L ml;ltizia cUthf;Ftjw;Fg; nghUj;jkhd

fl;Lg;ghl;L vy;iyfs; vt;thW mike;jpUf;f Ntz;Lk; vd;gjid khztu;

fsplk; Nfl;lwpaTk;.

 ikaf; NfhlhdJ KOikahd Fwpj;j ,ilapidf; nfhz;l  MfTk;>

Nky;fl;Lg;ghl;L vy;iy 
3

X
UCL

n





   vdTk;> mikf;fg;gLtJ epaha

khdJ vdf; fye;JiuahlypD}lhf ntspg;gLj;jTk;.  (
n

3
 ,d; ngWkhdk;

A  vDk; juf; fl;Lg;ghl;L ml;ltizapy; fhl;lg;gl;Ls;sJ.)

 ,jw;fika Nky; fl;Lg;ghl;L vy;iy =   AUCL
X

vdTk;>

fPo;f; fl;Lg;ghl;L vy;iy =   ALCL
X

vdTk; Rl;bf; fhl;lTk;.

 gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

muprp Miy cupikahsnuhUtu; 25 kg epiw nfhz;l muprpg; nghjpfis

re;ijf;F toq;Ffpd;whu;. mtupdhy; toq;fg;gLk; muprp ciwnahd;wpd;

Njwpa epiw ,il  = 24.9 kg  MfTk;> epak tpyfy;    = 1.5 kg vDk;
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epakj;jpy; epu;zapf;fg;gl;Ls;sJ vdf; fUjpf; nfhs;sTk;. ,r; nray; Kiwapy;

xU jlitf;F muprpg; nghjpfs; 12 tPjk; vd 10 khjpupfs; Nrhjid nra;ag;

gl;lJ. xt;nthU khjpupapYk; muprpg; nghjpnahd;wpd; ,il epiw gpd;tUkhW

,Ue;jJ.

khjpupg; ngWkhdk; khjpup ,il epiw

x kg

1 24.85

2 24.92

3 24.76

4 25.01

5 24.96

6 23.82

7 23.24

8 24.65

9 25.73

10 24.52

,ilf; fl;Lg;ghl;L ml;ltizf;fhd fl;Lg;ghl;L vy;iyiaf; fzpg;gpl;Lr;

nraw;ghlhdJ fl;Lg;ghl;bypUe;J tpyfpAs;sjh vd;gjidr; Rl;bf; fhl;lTk;.

jPu;T:

ikaf;NfhL xCL

          
kg9.24

Nky;fl;Lg;ghl;L vy;iy xUCL A   

             
199.26

299.19.24

5.1866.09.24







fPo; fl;Lg;ghl;L vy;iy   ALCLx

     
601.23

299.19.24

5.1866.09.24









234

,jw;fika khjpup ,yf;fk; 7 ,d; ,ilahd 23.24 MdJ fPo; fl;Lg;ghl;L

vy;iyf;F fPohf mikag; ngw;wpUg;gjdhy; ,r; nraw;ghL fl;Lg;ghl;L

vy;iyf;Fl;gltpy;iy vd;gjidr; Rl;bf; fhl;lTk;.

 gpd;tUk; tiuGfis tFg;gpd; Kd; fhl;rpg;gLj;jp mit xt;nthd;wpdJk;

cau; ngWkhdj;ijAk; jho; ngWkhdj;ijAk; milahskplr; nra;aTk;.
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 ,g;ngWkhdq;fs; ,uz;bw;fpilapyhd NtWghl;il Nfhnlhd;wpd; %yk;

Fwpj;Jf; fhl;lTk;.

 ,t;thW xt;nthU khjpupapdJk; cau;thd> jho;thd ngWkhdq;fSf;

fpilapyhd NtWghlhd tPr;rpd; %yKk; fl;Lg;ghl;L ml;ltiznahd;iw

cUthf;FtJ nghUj;jkhdJ vdf; fye;JiuahlypD}lhf ntspg;gLj;jTk;.

 NkNy nraw;ghL - 1 ,y; ,ilf; fl;Lg;ghl;L ml;ltiz cUthf;fg;gl;l

re;ju;g;gj;jpd;NghJ gad;gLj;jpa tPr;rpidAk; ,iltPr;rpidAk; R  kPz;Lk;

Qhgfj;jpw;Ff; nfhz;L thUq;fs;.

 ,t;tPr;Rf;fspD}lhf fl;Lg;ghl;L ml;ltizia cUthf;f KbAk; vdr;

Rl;bf; fhl;lTk;.
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 ,q;F tPr;R ml;ltizapd; ikaf; Nfhl;il R  vdf; fUJtJk; Nky;

fl;Lg;ghl;L vy;iyia 
RR 3  vdTk;> fPo; fl;Lg;ghl;L vy;iyia 

RR 3

vdTk; gpuNahfpg;gJ epahakhdJ vd ntspg;gLj;jpf; fhl;lTk;.

 fzpg;gpliy ,yFgLj;Jk; nghUl;L juf;fl;Lg;ghl;L ml;ltizapd; D
3 
, D

4

vDk; fhuzpfisg; gad;gLj;jp tPr;R ml;ltiznahd;wpd; fl;Lg;ghl;L

vy;iyiag; gpd;tUkhW fzpg;gpl KbAk;.

Nky; fl;Lg;ghl;L vy;iy RDUCLR 4

fPo; fl;Lg;ghl;L vy;iy RDLCLR 3

ikaf;NfhL RCLR 

 NkNy toq;fg;gl;l ,ilf;fl;Lg;ghl;L ml;ltizia cUthf;Ftjw;fhf

gad;gLj;jg;gl;l kpsfha;j;J}s; nghjp nra;jy; nraw;ghL njhlu;ghd

re;ju;g;gj;ij tFg;gpy; Kd;itj;J mjw;fhd tPr;rl;ltizia cUthf;Ftjpy;

khztu;fis <LgLj;jTk;.

jPu;T:

khjpup ,yf;fk; khjpup tPr;R

  1 10
  2   5
  3   5
  4   3
  5   1
  6   6
  7 10
  8   5
  9   4
10   4

 tPr;rpd; ,ilapidf; fzpg;gplTk;.

53

10

  5.3

R
R

K








 Nky; fl;Lg;ghl;L vy;iy  fPo;f; fl;Lg;ghl;L vy;iy

4

2.115 5.3

    11.2095

RUCL D R 

 



3

0 5.3

       0

RLCL D R 
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 cw;gj;jpr; nrad;Kiwapd; cjtp nfhz;L ahNjDk; khjpupnahd;wpd; khjpup

tPr;Rj; njhlu;ghf Fb epak tpyfy;    vd Kd;dNu epu;zapf;fg;gl;bUf;Fk;

nghOJ gpd;tUk; #j;jpuq;fisg; gad;gLj;jp tPr;R ml;ltizf;fhd fl;Lg;

ghl;L vy;iyia jPu;khdpf;f KbAk; vd;gjijr; Rl;bf; fhl;lTk;.

Nky; fl;Lg;ghl;L vy;iy 1
2DUCLR 

ikaf;NfhL 1
2dCLR 

fPo; fl;Lg;ghl;L vy;iy 1
1DLCLR 

 D
2 
, d

2 
, D

1 
vDk; fhuzpfis juf; fl;Lg;ghl;L ml;ltiziag; gad;gLj;jp

cupa khjpupg; gUkdpd; mbg;gilapy; ngw;Wf; nfhs;s KbAk; vd;gijf;

Fwpg;gpl;Lf; fhl;lTk;.

 gpd;tUk; gapw;rpia khztu;fSf;F Kd;itf;fTk;.

 gp];fl; njhopw;rhiynahd;wpd; gp];fl; nghjpnahd;wpd; Njwpa epiw fl;Lg;

ghl;by; cs;sjh vd;gjidg; gupNrhjid nra;Ak; nray;KiwahdJ

epak tpyfy; g8.2  KOikahf epu;zapf;fg;gl;l epakj;jpy; epWtg;gl;Ls;sJ

vdf; fUjpf; nfhs;sTk;.
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 10 gUkd;fSldhd khjpupfs; 10Ig; gupNrhjid nra;jjd; %yk; ngw;w

mtjhdpg;Gf;fspd; tPr;Rg; gpd;tUkhW fzpg;gplg;gl;Ls;sJ.

khjpupg; ngWkhdk;  tPr;R

1 4

2 8

3 3

4 2

5 1

6    10

7    12

8    11

9 8

       10 5

fl;Lg;ghl;L vy;iyfisf; fzpg;gpl;Lr; nray;Kiwf; fl;Lg;ghl;by; cs;sjh

vd;gjidr; Rl;bf; fhl;lTk;.

Nky; fl;Lg;ghl;L vy;iy   2DUCLR

3132.15

8.2469.5





ikaf;NfhL   2dCLR

6184.8

8.2078.3





fPo; fl;Lg;ghl;L vy;iy   1DLCLR

       9236.1

8.2687.0





 toq;fg;gl;l khjpup tPr;Rf;fisf; fpilf;fg; ngw;w fl;Lg;ghl;L vy;iyNahL

rPuikg;gjw;F MNyhrid toq;fTk;. (fl;Lg;ghl;L ml;ltizia tiuahJ)

jPu;T:

 khjpup ,yf;fk; 5 ,d; tPr;Rg; ngWkhdkhdJ fPo; fl;Lg;ghl;L vy;iyf;Ff;

fPohf mikag; ngw;Ws;sJ vd;gjid cWjpg;gLj;jTk;.

 tPr;rl;ltiznahd;wpy; xU ngWkhdk; fPo; vy;iyapypUe;J fPohf mikag;

ngw;wpUg;gjd; fhuzkhf nraw;ghL fl;Lg;ghl;bypUe;J tpyfp cs;sJ vdf;

fUjg;gLtJ epahakw;wjhFk; vdr; Rl;bf; fhl;lTk;.
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 khwpapd; mtjhdpg;G tPr;R fPo;Nehf;fpr; nry;yy; vd;gJ nghJthd epiyik

fshFk; vd;gijAk; Fwpg;gpl;Lf; fhl;Lq;fs;.

 nraw;ghl;Lf; fl;Lg;ghl;bd;NghJ ,ilf;fl;Lg;ghl;ilg; Nghd;Nw tPr;R

ml;ltizAk; xNu msT Kf;fpaj;Jtk; nfhz;lJ vd;gjidr; Rl;bf;

fhl;lTk;.

 ,t;tl;ltizfs; ,uz;bw;fikar; nraw;ghlhdJ fl;Lg;ghl;bw;Fl;gl;ljhff;

fhzg;gLkhapd; mJ kpf cau;thd milTj;jd;ikahFk; vdTk; Rl;bf;

fhl;lTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 nghUs; my;yJ Nritfis cw;gj;jp nra;Ak; epWtdnkhd;W ahNjDk;

cw;gj;jpr; nray;Kiwf;Fupa gy;NtW re;ju;g;gq;fspy; mjd; nraw;ghl;Lj;

jd;ikia Nkw;ghu;it nra;J cj;Njr epakj;jpw;Fk; fpuaq;fSf;FNkw;g

cw;gj;jp eltbf;iffs; ,lk;ngWfpd;wjh vd;gjid mr; nray;Kiwapd;

gy;NtW re;ju;g;gq;fspd;NghJ ,ilf;fpil njupT nra;ag;gLk; vOkhw;W

khjpupapD}lhfr; Nrhjid nra;tJ Gs;sptpguj; juf; fl;Lg;ghl;by; gad;gLj;jg;

gLfpd;w nray;Kiwf; fl;Lg;ghL vd;wiof;fg;gLk;.

 cw;gj;jpnahd;wpd; Njwpa epiw> ePsk;> mfyk;> cauk;> gUkd;> MAl;fhyk;

Nghd;w fhuzpfSs; xd;iw my;yJ gytw;iw mbg;gilahff; nfhz;L

mjd; juj;jpid mstpl;Lf; fhl;lg;gLtJld; mJ milT khwpahFk;.

 ,k;khwpfs; cj;Njr epakq;fSf;Fk; fl;Lg;ghl;bw;Fk; mika ,Uf;fpd;wjh

vd;gjidr; Nrhjid nra;tjw;fhfg; gad;gLj;jg;gLk; Gs;sp tpgu El;g

KiwahdJ fl;Lg;ghl;L ml;ltizg; gFg;gha;T vd;wiof;fg;gLk;.

 cw;gj;jpr; nray;Kiwnahd;wpypUe;J vOkhw;whf vLf;fg;gLk; khjpupfSf;

fika khjpup ,yf;fq;fis fpil mr;rpYk;> cw;gj;jpfspd; juj;jpid Nrhjid

nra;tjw;Fupa khwpfspd; jug; gz;Gfis epiyf;Fj;J mr;rpYk; njhFjpj;

jsnkhd;wpy; cj;Njr ju kl;lq;fspd; ruhrupg; ngWkhdk; (ikag; ngWkhdk;)

ikaf; Nfhl;bYk;>  mf;Nfhl;bypUe;J  ,U  gf;fq;fspYk;  epak tpyfy;

3 tPjj; J}uj;jpy; mikf;fg;gLfpd;w fl;Lg;ghl;L vy;iyfs; ,uz;ilAk;

(Nky; fl;Lg;ghl;L vy;iyf;Fk; fPo; fl;Lg;ghl;L vy;iy) cs;slf;fpa nrq;Nfhz

uPjpahd ml;ltizNa fl;Lg;ghl;L ml;ltizahFk;.

 nray; Kiwf; fl;Lg;ghl;bd; NghJ khwpfSf;fhd fl;Lg;ghl;L ml;ltizAk;

kw;Wk; Jizg; gz;GfSf;fhd fl;Lg;ghl;L ml;ltiz vd ,U tifahd

ml;ltizfs; fhzg;gLfpd;wd.

 khwpfSf;fhd fl;Lg;ghl;L ml;ltizahdJ kPz;Lk; ,ilf; fl;Lg;ghl;L

m l ;l t i z f s ; ( X - ml;ltiz) tPr;R ml;ltizfs; ( R - ml;ltiz)

vd ,U tifg;gLj;jg;gLk;.
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 ,ilf; fl;Lg;ghl;L ml;ltizf;F Kd;dNu Fwpj;j epakq;fis epu;zapf;fg;

glhjNghJ khjpupj; juTfspD}lhff; fzpf;fg;gLk; gukhdq;fis mbg;gil

ahff; nfhz;L ,jw;Fj; Njitahd fl;Lg;ghl;L vy;iyfs; epu;zapf;fg;gLk;.

 cw;gj;jpr; nrad;KiwapD}lhf ,ilapilNa ngw;Wf; nfhs;sg;gLk; rkkhd

gUkidf; nfhz;l vOkhw;W khwpfspd; ,ilapidf; fzpg;gpl;L  X  mjd;

gpd;du; ,t;tidj;J khwpfspdJ ,ilfspd; ,ilapd; (ghupa ,il  - X )

fzpf;fg;gLk;.

 ,g;ghupasT ,ilahdJ  Fwpj;j ,ilf; fl;Lg;ghl;L ml;ltizapd; ikaf;

Nfhlhff; fUjg;gLk;.

 ikaf; Nfhl;bypUe;J epak tpyfy; 3 ,w;F Nkyhf Nky; fl;Lg;ghl;L

vy;iy mikf;fg;gLk; (UCL)

  3
X X

UCL X    MFk;.

 ,t;thwhd Kiwapy; ikaf; Nfhl;bypUe;J epak tpyfy; 3 ,w;Ff; fPo;

fl;Lg;ghl;L vy;iy )(
X

LCL  mikf;fg;gLk;.

RAXLCL
X 2

 ,q;F khjpup ,ilfspd; epak tpyfy;fspd; ( x ) ,U klq;F RA   ,d;

%yk; ngw;Wf; nfhs;tjw;fhd ,yF topKiwnahd;W ,Uf;fpd;wJ. R
vd;gJ xt;nthU khjpupapd; tPr;Rf;fspd; ,iliaf; Fwpf;fpd;wJ. (xt;nthU

khjpupfspd; cau; ngWkhdj;jpw;Fk; jho; ngWkhdj;jpw;Fk; ,ilapyhd

NtWghL tPr;rhFk;.) 
2A  vDk; fhuzpapd; ngWkhdj;ijj; juf; fl;Lg;ghl;L

ml;ltizapd; %yk; ngw;Wf; nfhs;s KbAk;.

 mjw;Nfw;g fl;Lg;ghl;L vy;iyapid gpd;tUkhW Kd;itf;f KbAk;.

  
2X

UCL X A R  "
X

C L X

2X
LCL X A R 

 vitNaDk; khwpnahd;wpd; ,il  vdTk;> epak tpyfy;    vdTk;

epakq;fs; epu;zapf;fg;gl;bUf;Fk; nghOJ ,ilf; fl;Lg;ghl;L ml;ltizia

cUthf;Ftjw;fhfg; gpd;tUkhW fl;Lg;ghl;L vy;iyfisf; fzpf;f KbAk;.

ikaf;NfhL 
X

CL

Nky; fl;Lg;ghl;L vy;iy
n

UCL
X







3

fPo; fl;Lg;ghl;L vy;iy
n

LCL
X







3
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n

3
 ,d; ngWkhdq;fs; A  vDk; juf; fl;Lg;ghl;L ml;ltizapd; %yk;

Kd;itf;fg;gl;Ls;sJ. mg;nghOJ NkNy Fwpg;gplg;gl;l fl;Lg;ghl;L

vy;iyfisg; gpd;tUkhW fhl;l KbAk;.

ikaf;NfhL 
X

CL

Nky; fl;Lg;ghl;L vy;iy   AUCL
X

fPo; fl;Lg;ghl;L vy;iy   ALCL
X

 ,ilf; fl;Lg;ghl;L ml;ltizf;F Nkyjpfkhf xt;nthU khjpupapd; mtjhdpg;G

tPr;Rf;fisf; fUj;jpw; nfhz;Lk;> tPr;R ml;ltiz vDk; ngaupy; NkYnkhU

fl;Lg;ghl;L ml;ltiznahd;iw cUthf;f KbAk;.

 cw;gj;jpapd; epakq;fs; epu;zapf;fg;glhj nghOJ tPr;R ml;ltiznahd;wpd;

fl;Lg;ghl;L vy;iyahdJ gpd;tUkhW ngw;Wf; nfhs;sg;gLk;.

Nky; fl;Lg;ghl;L vy;iy
n

RUCL R
R

3


ikaf;NfhL RCLR 

fPo; fl;Lg;ghl;L vy;iy
3 R

RLCL R
n

 
 

 ,f;fl;Lg;ghl;L vy;iyfis ,yFthff; fzpg;gpLtjw;fhfj; juf; fl;Lg;ghl;L

ml;ltiziag; gad;gLj;jpg; gpd;tUk; #j;jpuk; Kd;itf;fg;gl;Ls;sd.

Nky; fl;Lg;ghl;L vy;iy 4RU C L D R

ikaf;NfhL RCLR 

fPo; fl;Lg;ghl;L vy;iy 3RLC L D R

 khjpup tPr;Rf;fspd; epak tpyfYf;fhf    %yk; epakq;fs; epu;zapf;fg;gl;Ls;s

nghOJ gpd;tUk; Kiwapy; fl;Lg;ghl;L vy;iyfisf; fzpg;gpl KbAk;.

Nky; fl;Lg;ghl;L vy;iy   2DUCL R

ikaf;NfhL   2dCLR

fPo; fl;Lg;ghl;L vy;iy   1DLCLR

 khwpfspd; fl;Lg;ghl;bw;F nray;Kiwf; fl;Lg;ghl;bd;NghJ ,ilf; fl;Lg;ghl;L

ml;ltiz tPr;R ml;ltiz Nghd;w ,uz;Lk; Kf;fpakhdjhf ,Uf;fpd;wJ.

 ,ilf; fl;Lg;ghl;L ml;ltizapd; %yk; xt;nthU khjpupapd; ,ilahdJ

mjd; ghupasT ,ilg; ngWkhdj;jpypUe;J (Fb ,ilapypUe;J) ve;jsT

J}uj;jpy; mike;jpUf;fpd;wJ vd;gJ mstpl;Lg; ghu;f;fg;gLk;.
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 Fwpj;j khwpfspd; mtjhdpg;Gf;fspd; khwy;fs; (NtWghLfs;) mjd; ,il

tPr;rpypUe;J ve;jsT J}uj;jpy; ,Uf;fpd;wJ vd;gJ tPr;R ml;ltiz %yk;

gupNrhjid nra;ag;gLk;.

 ,t;tl;ltizfs; ,uz;bw;Fkika nraw;ghLfs; fl;Lg;ghl;by; fhzg;gLkhapd;

mJ kpfTk; rhjfkhd epiyiknahd;whFk;.

 ,ilf; fl;Lg;ghl;L ml;ltizf;fika fl;Lg;ghl;bYs;s nray; Kiwnahd;W

tPr;R ml;ltizf;fika fl;Lg;ghl;bw;F mg;ghw;gl;bUf;Fkhapd; mq;F

mtjhdpg;Gf;fspd; khwy;fs; ghupastpyhd Vw;w ,wf;fq;fisf; nfhz;bUg;g

ijf; fhzf;$bajhf ,Uf;Fk;.  ,t;thwhd epiyikahdJ rpwe;j rhjfkhd

epiyiknahd;whff; fUj KbahJ.
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Nju;r;rp 10.0: Kfhikj;Jtj; jPu;khdnkLg;gjw;Fg; Gs;sptpguj; juf;

fl;Lg;ghl;L El;g Kiwfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 10.3: Jizg; gz;Gfisf; fl;Lg;gLj;Jtjw;fhfg; nghUj;j

khd Kiwfisg; gad;gLj;Jthu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 Jizg; gz;Gfis mwpKfg;gLj;Jthu;.

 cw;gj;jpj; Jiwapd; Jizg; gz;GfSf;fhd cjhuzq;fis Kd;itg;ghu;.

 Jizg; gz;Gfisf; fl;Lg;gLj;Jtjw;fhff; fhzg;gLfpd;w fl;Lg;ghl;L

ml;ltizfisg; ngaupl;Lf; fhl;Lthu;.

 P  ml;ltizf;Fg; nghUs; $Wthu;.

 P ml;ltiziag; gad;gLj;jf;$ba re;ju;g;gq;fis mwpKfg;gLj;Jthu;.

 toq;fg;gl;l juTfSf;F P  ml;ltizia cUthf;fp tpsf;Fthu;.

 nP ml;ltizf;Fg; tpsf;fk; $Wthu;.

 nP ml;ltiziag; gad;gLj;jf;$ba re;ju;g;gq;fis mwpKfg;gLj;Jthu;.

 toq;fg;gl;l juTfSf;fhd nP ml;ltizia tiue;J tpsf;Fthu;.

 C  ml;ltizia tpsf;Fthu;.

 C  ml;ltiziag; gad;gLj;jf;$ba re;ju;g;gq;fis tpsf;Fthu;.

 toq;fg;gl;l juTfSf;Fupa C  ml;ltizia tiue;J tpsf;Fthu;.

 U  ml;ltizf;F tpsf;fk; $Wthu;.

 U  ml;ltiziag; gad;gLj;jf;$ba re;ju;g;gq;fis mwpKfg;gLj;Jthu;.

 toq;fg;gl;l juTfSf;fhd U  ml;ltizia tiue;J fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 Jizg; gz;Gf; fl;Lg;ghl;bid tpsf;Ftjw;fhf tFg;G khztu;fis %d;W

FOf;fshf tifg;gLj;jp NtWgl;l tiffspyhd kuf;fwp tpijg; nghjp

nahd;W tPjk; mf;FOf;fSf;Fg; ngw;Wf; nfhLj;J> gpd;tUk; MNyhridfis

Ak; toq;fTk;.

 cq;fSf;Ff; fpilf;fg; ngw;w tpij tifapd; Rl;Lj;Jz;by; Fwpf;fg;

gl;Ls;stw;iw ed;whf mtjhdpf;fTk;.

 cq;fSf;Ff; fpilf;fg; ngw;w tpij tiffspd; Kis ,lf;$ba tPjj;ijr;

rpwe;j Kiwapy; mwpe;J nfhs;sTk;.

 FOtpYs;s xUtu; mk;Kisaplf;$ba tPjj;ij midtUk; Nfl;ff;

$bathW cuj;j Fuypy; Fwpg;gplTk;.

 gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlnyhd;iwf; fl;bnaOg;gTk;.

 kuf;fwp tpijfspd; ju uPjpahd gz;ghdJ mtw;wpd; Kisaplf;$ba

tpijfis tPjkhd mjhtJ Kisf;Fk; tpijapd;  tPjj;jpd; mbg;gil

apNyNa ntspg;gLj;jg;gl;Ls;sJ.

 tpijfspd; Kisj;jy;  jd;ikapid mstpLtjw;fhd mstPl;lynfhd;W

,y;yhjpUg;gjdhy; mtw;wpd; juuPjpahd jd;ikapid Kisaplf;$ba

rk tPjj;jpd; mbg;gilapNy jPu;khdpf;fg;gLk;.
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 cauk;> epiw> ePsk;> MAl;fhyk; Nghd;wd mstPl;L myFfisg; gad;

gLj;jp mstplf;$ba jukl;lq;fs; jtpu;e;j mstPl;L mynfhd;iwg;

gad;gLj;jp mstpl Kbahj jukl;lq;fSk; cw;gj;jpfspy; fhzg;gLfpd;wJ.

 Ju;ehw;wKk; eWkzKk;> Xir Rit> nkd;ikAk; fbdKk; Nghd;w

csuPjpahd fhuzpfis mbg;gilahff; nfhz;L mt;thwhd cw;gj;jpfspd;

juj;jpid kjpg;gpl KbAk; vd;gJld; mt;thwhd fhuzpfs; Jizg;

gz;GfshFk;.

 mt;thwhd cw;gj;jpfspd; jug;gz;Gfisf; fzpg;gjw;F tOtw;w tpfpjk;

my;yJ tOTldhd tpfpjj;ijg; gad;gLj;j KbAk;.

 cw;gj;jpr; nray; Kiwnahd;wpy; ntspaPlhd mt;thwhd nghUs;fspd;

khjpup tO rk tpfpjj;jpy;  my;yJ khjpup tOTld; $ba vz;zpf;ifiaf;

fl;Lg;gLj;jg;gLtjd; %yk; mtw;wpd; juuPjpahd jd;ikapidg; ghJfhf;ff;

$bajhf ,Uf;Fk;.

 ,jw;fhfg; gad;gLj;jf;$ba ehd;F tifahd ml;ltizfs; fhzg;gL

fpd;wd.

(1) tO rktpfpjf; fl;Lg;ghl;L ml;ltiz (P vDk; ml;ltiz)

(2) tO myFf; fl;Lg;ghl;L ml;ltiz (nP vDk; ml;ltiz)

(3) myF tO vz;zpf;iff; fl;Lg;ghl;L ml;ltiz (C vDk; ml;ltiz)

(4) Jizg;gz;G uPjpahd fl;Lg;ghl;L ml;ltiz U vDk;  ml;ltiz

 rk tpfpjf; fl;Lg;ghl;L ml;ltizia cUthf;Fk; nray;Kiwapy;

fl;Lg;ghl;L epiyikapid mwpe;J nfhs;tjw;fhfg; gpd;tUk; nraw;ghl;bid

khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

nraw;ghL - 1

 cw;gj;jpr; nrad;Kiwapd; %yk; kpd;Fkpo;fs; cw;gj;jp nra;ag;gLfpd;wd.

juf; fl;Lg;ghl;lhsu; ehnshd;wpy; cw;gj;jp nra;j kpd;Fkpo;fspy; 100I

vOkhw;whfj; njupT nra;J Nrhjidf;Fl;gLj;Jfpd;whu;. 10 jpdq;fspy;

ngwg;gl;l jfty;fs; gpd;tUkhW ,Ue;jJ.

jpfjp 1 2 3 4 5 6 7 8 9 10

tOTld; $ba

myFfspd; vz;zpf;if 3 4 1 3 1 2 4 3 0  4

(1) rktpfpjf; fl;Lg;ghl;L ml;ltizia cUthf;Ftjw;fhff; fl;Lg;ghl;L

vy;iyfisg; ngw;Wf; nfhs;sTk;.

(2) rktpfpjg; fl;Lg;ghl;L ml;ltizia cUthf;fp khjpup tOr; rktpfpjq;

fis mjpy; milahsg;gLj;jTk;.

(3) nray; Kiwapd; fl;Lg;ghl;L epiyikiaf; Nfl;lwpaTk;.

jPu;T: nraw;ghL - 1

1 Mk; gbKiw: p   iaf; fzpg;gply;.

rfy khjpupfspdJk; nkhj;j tO myFfspd; vz;zpf;if

rfy khjpupfspdJk; nkhj;j myFfspd; vz;zpf;if

         025.0
10100

25





P =
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2 Mk; gbKiw: Nky; fl;Lg;ghl;L vy;iyiaf; (UCL) fzpg;gply;.

 3 1UCL P P P n  

    0.025 3 0.025 1 0.025 100  

 0.025 3 0.000244  

 0.025 0.047 

  0.072UCL 

3 Mk; gbKiw: fPo; fl;Lg;ghl;L vy;iyiaf; (LCL) fzpg;gply;.

 

 

0

022.0047,0025.0

100025.01025.03025.0

13









LCL

nPPPLCL

4 Mk; gbKiw: khjpup rktpfpjq;fisf; fzpg;gply;.

khjpup vz;zpf;if 1  2 3 4      5     6    7    8   9 10

khjpup tpfpjq;fs;   
100

3
  

100

4
 

100

1
  

100

3
 

100

1
 

100

2

100

4
  

100

3

100

0

100

4

khjpup tpfpjq;fs;   0.03    0.04   0.01     0.03    0.01   0.02   0.04  0.03    0       0.04

5 Mk; gbKiw: rktpfpjf; fl;Lg;ghl;L ml;ltiziaf; fl;bnaOg;gy;.

khjpup vz;zpf;if

t
O
 
r
k
t
pf
pj
k
;

0

0.012

0.024

0.036

0.048

0.06

0.072

1 2 3 4 5 6 7 8 9 10

UCL

0.025
C L
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6 Mk; gbKiw: tpsf;fk;

 midj;J khjpup tpfpjq;fSk; fl;Lg;ghl;L vy;iyapDs; mike;jpUg;gjdhy;

nraw;ghlhdJ fl;Lg;ghl;bw;Fl;gl;Ls;sJ.

 np  ml;ltizia tpsf;Ftjw;fhf khztu;fSf;Fg; gpd;tUk; nraw;ghl;

ilg; ngw;Wf; nfhLf;fTk;.

nraw;ghL - 2

 cw;gj;jpr; nrad;Kiwnahd;wpd;NghJ xt;nthU jpdq;fspYk; 50 myFfs;

vOkhw;whfj; njupT nra;ag;gl;L Nrhjidf;Fl;gLj;jg;gl;lJ. 10 ehl;fspy;

ngw;w tO myFfspd; vz;zpf;if gpd;tUkhW mike;jpUe;jJ.

ehs;fs; 1 2 3 4 5 6 7 8 9 10

tO myFfspd;

vz;zpf;if 3 3 4 1 2 1 2 2 4  8

(1) khjpup tOf;fspd; vz;zpf;ifiaf; fl;Lg;gLj;Jtjw;fhff; fl;Lg;ghl;L

ml;ltiz cUthf;Fk; nghUl;L  fl;Lg;ghl;L  vy;iyiag; ngw;Wf;

nfhs;sTk;.

(2) xt;nthU khjpupAk; tO myFfspd; vz;zpf;ifia milahskpl;L
np  ml;ltizia cUthf;fTk;.

(3) nray; Kiwf; fl;Lg;ghl;L epiyikiaf; Nfl;lwpaTk;.

jPu;T: nraw;ghL - 2

1 Mk; gbKiw: P  iaf; fzpg;gply;.

rfy khjpupfspdJk; nkhj;j tO myFfspd; vz;zpf;if

rfy khjpupfspdJk; nkhj;j myFfspd; vz;zpf;if

      06.0
1050

30



P

2 Mk; gbKiw: pn  iaf; fzpg;gply;.

306.0500 pn

3 Mk; gbKiw: Nky; fl;Lg;ghl;L vy;iyiaf; fzpg;gply;.

 3 1

3 3 3 0.94

LCL np np p  

  

    

3 3 2.82

3 5.038

8.038

 

 



P  =
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4 Mk; gbKiw: fPo; fl;Lg;ghl;L vy;iyiaf; fzpg;gply;.

 3 1

3 3 3 0.94

LCL np np p  

  

3 5.038

2.038

0

 

 



kiw (-) ngWkjp vd;gjdhy;  fPo;f; fl;Lg;ghl;L  vy;iy 0  vdf; fUj

Ntz;Lk;.

5 Mk; gbKiw: np  ml;ltizia cUthf;fy;.

6 Mk; gbKiw: nraw;ghl;bd; fl;Lg;ghl;L epiyikiaj; J}z;Ljy;.

rfy khjpupg; Gs;spfSk; fl;Lg;ghl;L vy;iyapDs; mike;Js;sjdhy;

nrad;Kiwf; fl;Lg;ghl;bYs;sJ.  mt;thwhapDk;  ,Wjp  khjpupapy;

tOTldhd myFfspd; vz;zpf;if (8) Nky; fl;Lg;ghl;L vy;iyf;F

kpfTk; mz;kpj;jjhf ,Ug;gjdhy; nrad;Kiw njhlu;gpy; kpf mtjhd

khf ,Uj;jy; Ntz;Lk;.

 C  ml;ltizia tpsf;Ftjw;F khztu;fisg; gpd;tUk; nraw;ghl;by;

<LgLj;jTk;.

nraw;ghL - 3

 mr;Rg; gpiofSld; $bajhf jl;lr;rpy; gjpT nra;ag;gl;l A
4   
msTila 10

gf;fq;fisg; nghUj;jkhd Kiwapy; gpupj;J toq;fp gpd;tUk; MNyhrid

toq;fTk;.

 cq;fSf;Ff; fpilf;fg; ngw;Ws;s A
4   
 msTila fbjj;jpYs;s mr;Rg;

gpiofspd; vz;zpf;iffisf; fzpf;fTk;.

khjpup ,yf;fk;
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 FOf;fspYs;s xUtu; mjpYs;s gpiofspd; vz;zpf;ifapidr; rj;jkpl;Lf;

$wTk;.

 FOtpYs;s xUtu; Kd;te;J mj;njhifapid ntz;gyifapy; Fwpf;fTk;.

 gpd;tUk; tplaq;fs; ntsptUkhW fye;Jiuahlnyhd;iw newpg;gLj;jTk;.

 jl;lr;R  nra;ag;gl;l  gf;fnkhd;wpYs;s  tOf;fspd;  vz;zpf;ifapid

mstPl;L fUtpnahd;iwg; gad;gLj;jp mstpl Kbahj ju kl;lnkhd;whFk;.

 ntspaPl;L mynfhd;wpYs;s tOf;fspd; vz;zpf;ifapid fl;Lg;gLj;Jtjd;

%yk; ntspaPl;bd; juj;jpidg; ghJfhf;f KbAk;.

 ntsaPl;L mynfhd;wpYs;s tOf;fspd; vz;zpf;ifapid fl;Lg;gLj;JtJk;

Jizg; gz;Gf; fl;Lg;ghl;by; cs;slq;Fk;.

 ntspaPl;L mynfhd;wpd; tOf;fspd; mstpidf; fl;Lg;gLj;JtjpD}lhf

ntspaPl;bd; juj;jpidg; ghJfhg;gjw;fhfTk; fl;Lg;ghl;L ml;ltiznahd;

whf C  ml;ltiziag; gad;gLj;j KbAk;.

 xt;nthU myfpYk; fhzg;gLfpd;w tOf;fspd; vz;zpf;if ika (,il)

tOitr; Rw;wp khWfpd;w Kiwapid C  ml;ltiz fhl;Lk;.

 vOkhw;whd Kiwapy; ntspaPnlhd;wpy; fhzg;gLfpd;w ,t;thwhd tOf;

fspd; vz;zpf;if ngha;Nrhd; guk;giy gpd;gw;wpajhf  mikAk;  vdf;

Fwpg;gplyhk;.

 C  ml;ltizapd;  kj;jpa  NfhL  [ika (,il) tOf;fspd; vz;zpf;if]
C vdTk;  Nky;fl;Lg;ghl;L  vy;iy>  ika tOf;fspd;  vz;zpf;iff;F

epak tpyfy;fs; %d;wpidr; Nru;g;gjd; %yk; fzpg;gpl KbAk;.

 fye;Jiuahlypd; gpd;du; kPz;Lk; gpd;tUk; MNyhridfis khztu;fSf;Fg;

ngw;Wf; nfhLf;fTk;.

 ntz;gyifapy; vOjg;gl;Ls;s toq;fg;gl;Ls;s A
4  
msTila fbjj;jpy;

fhzg;gl;l tOf;fspd; vz;zpf;ifapd; ,ilapidf; fzpg;gpl;L mjid

C vdf; Fwpf;f.

 tOf;fspd; vz;zpf;ifapd; ,ilapd; tu;f;f%yj;ijf; fzpf;f. mJ ,q;F

epaktpyfyhf fUjg;gLtjw;fhd fhuzq;fisj; jUf.

 fpilj;j tpilapid 3 My; ngUf;fp fpilf;Fk; tpilapid ,il tO

vz;zpf;ifAld; $l;Lf.

 mjid C  ml;ltizapd; cau; fl;Lg;ghl;L vy;iy vdg; ngaupLf.

 xt;nthU gf;fj;jpYKs;s tOf;fspd; vz;zpf;ifahdJ fl;Lg;ghl;L vy;iy

apDs; fhzg;gLfpd;wjh vd;gij mtjhdpj;J cq;fs; Kbtpidg; ngw;Wf;

nfhLf;fTk;.

 gpd;tUk; nraw;ghl;bid khztu;fSf;F toq;fTk;.
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nraw;ghL - 4

30 cm x 60 cm   msTila  ,Uk;Gj; jfuq;fspd;  cw;gj;jpr;  nraw;ghl;bd;

20 ntspaPLfs; Nrhjid nra;ag;gl;lJ. xt;nthU jfuq;fspYk; mtjhdpf;fg;

gl;l gOJfspd; vz;zpf;if gpd;tUkhW:

7 6 5 4 3 4 5 7 3 4

5 6 6 4 4 3 4 3 5 5

C   ml;ltiznahd;iw cUthf;fp jfunkhd;wpYs;s gOJfspd; vz;zpf;if

fl;Lg;ghl;L epiyapy; fhzg;gLfpd;wjh vd;gijr; Rl;bf; fhl;Lf.

jPu;T: nraw;ghL - 4

gbKiw - 1  gOjile;j vz;zpf;ifapd; ,ilapidf; fzpg;gply;.

jfuj;jpYs;s gOJfspd; vz;zpf;if C  Mapd;>

jfLfspd; vz;zpf;if K  Mapd;>

93

20

4.65

Ci
C

k

C








gbKiw - 2  Nky; fl;Lg;ghl;L vy;iyiaf; fzpg;gply;.

3LCL C C 

4.65 3 4.65

4.65 3 2.56

4.65 6.47

11.12

 

  

 



3 Mk; gbKiw: fPo; fl;Lg;ghl;L vy;iyiaf; fzpg;gply;.

CCLCL 3

    

4.65 3 4.65

4.65 3 4.65

4.65 6.47

1.82

0
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4 Mk; gbKiw:

xt;nthU jfuq;fspd; gOjile;j vz;zpf;ifiaf; fl;Lg;ghl;L ml;ltiz

apy; milahsg;gLj;jy;.

5 Mk; gbKiw:

midj;J gOjile;jitfspd;  vz;zpf;if  fl;Lg;ghl;L  vy;iyapDs;

cs;slf;fg;gl;bUg;gjdhy; nraw;ghL fl;Lg;ghl;by; cs;sJ.

 U ml;ltizia tpsf;Ftjw;F gpd;tUk; xt;nthU re;ju;g;gj;jpw;Fk; nghUj;j

khd fl;Lg;ghl;L vy;iy vJ vd khztu;fsplk; tpdtTk;.

(1) 6m  4m  gpshj;jpf; FohapYs;s ePu; topaf;$ba Xl;ilfspd; vz;zpf;if.

(2) xU kPw;wu; Jzpnahd;wpd; gOJfspd; vz;zpf;if.

(3) xU  tif  16|| msTila N\u;l; tifnahd;wpYs;s tOf;fspd;

vz;zpf;if.

(4) xU  tif  Nkhl;lhu;  thfdnkhd;wpy;  fhzg;gLfpd;w  tOf;fspd;

vz;zpf;if.

(5) fl;ll xg;ge;jf; fk;gdpnahd;wpdhy; epu;khzpf;fg;gLfpd;w fl;llj; njhFjp

apy; xU fl;lj;jpYs;s tOf;fspd; vz;zpf;if.

 khztu;fs; toq;Fk; tpilfSf;Nfw;g gpd;tUk; tplaq;fs; ntspg;gLkhW

fye;Jiuahlnyhd;iw newpg;gLj;jTk;.

 6m x 4m gpshj;jpf; FohapYs;s tOf;fspd; vz;zpf;ifapidf; fl;Lg;gLj;J

tjw;F C  ml;ltiz nghUj;jkhdJ. mjpYs;s re;ju;g;gkhdJ  xNutif

ahd  tOf;fis fl;Lg;gLj;j KbAk; vd;gjdhyhFk;.
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 xU  kPw;wu;  JzpapYs;s  gOJfspd;  vz;zpf;ifapidf;  fl;Lg;gLj;j

C ml;ltiz nghUj;jkhdJ. fhuzk; mjpYs;s re;ju;g;gnkhd;wpd; %yk;

,lk;ngWfpd;w xNu khjpupahd  tOf;fisf;  fl;Lg;gLj;JtJ NjitahdJ

vd;gjdhyhFk;.

 N\u;bYs;s tOf;fspd; vz;zpf;ifapidf; fl;Lg;gLj;j  C  ml;ltiz

nghUj;jkhdJ. 16|| N\u;l; vd;gJ xU re;ju;g;gk; vd;gjdhyhFk;.

 Nkhl;lhu; thfdj;jpy; fhzg;gLfpd;w tOtpidf; fl;Lg;gLj;Jtjw;F “C”
ml;ltiz nghUj;jkw;wJ. mjw;Ff; fhuzk; Nkhl;lhu; thfdk; vd;gJ

ghupastpyhd cUg;gbnahd;W vd;gJld; mjpYs;s gy;NtW gFjpfspy;

gy;NtW tifahd tOf;fs; fhzg;glyhk;. mjhtJ vd;[pdpy; fhzg;gL

fpd;w tO> [pau; Kiwikapy; fhzg;gLfpd;w tO> kpd;toq;fy; Kiwikap

Ys;s tO vdg; gythFk;. ,q;F xt;nthU gFjpAk; rk re;ju;g;gq;fisf;

nfhz;bUf;f tpy;iy. mjdhy; NtW tifahd fl;Lg;ghl;L ml;ltiz

nahd;W ,jw;Fj; NjitahFk;. ,t;thwhd re;ju;g;gnkhd;wpy; cw;gj;jp

cUg;gbnahd;wpd; tOtpidf; fl;Lg;gLj;j U  ml;ltiz nghUj;jkhd

jhFk;.

 fl;llj; njhFjpnahd;wpYs;s fl;llj;jpy; tOf;fspd; vz;zpf;ifapidf;

fl;Lg;gLj;Jtjw;F “C”  ml;ltiz nghUj;jkw;wJ. ghupa msitf;

nfhz;lNj  fl;;lkhFk;. ,J gy;NtW Kiwapyhd gy;NtW msTfisf;

nfhz;l Jizg;gFjpfSld; $bajhFk;. $iu> Rtu; Kiwik> Fspayiw

trjpfs;> Fsp&l;ly; nrad;Kiw> foptfw;wy; Kiwik vd;gd mitahFk;.

,t;thwhd re;ju;g;gq;fspd;NghJ  tOf;fisf; fl;Lg;gLj;Jtjw;F U  ml;l

tiz gad;gLj;jg;gLk;.

 kpfg; ngupa msTfSila cw;gj;jp cUg;gbfspy; msTfis mstpl

Kbahj jug; gz;Gfs; fhzg;gLfpd;w re;ju;g;gj;jpy; mjidj; Jizg;

gFjpfshf NtWgLj;jp xt;nthU gFjpapYKs;s tOf;fspd; vz;zpf;if

U  vdf; ftdj;jpy; nfhz;L fzpg;gpl;L cw;gj;jp cUg;gbnahd;wpy;

fhzg;gLfpd;w tOf;fspd; vz;zpf;ifapidf; fl;Lg;gLj;Jtjw;F U  ml;l

tiz gad;gLj;jg;gLk;.

 U  ml;ltiziaj; jahupg;gjw;F gpd;tUk; nraw;ghl;by; khztu;fis

<LgLj;jTk;.

nraw;ghL - 5

 ghu Cu;jpfis cw;gj;jp nra;Ak; fk;gdpnahd;wpdhy; cw;gj;jp nra;ag;gl;l

fd;Nldu; thfdq;fspy; mtjhdpf;fg;gl;l tOf;fspd; vz;zpf;if gpd;tUkhW:

4 3 6 5  4 4 5 6 7 4 8 4

(1) fd;Nldu; thfdj;jpYs;s tOf;fspd; vz;zpf;ifapid U  vdf; fUjp

thfdj;jpYs;s tOf;fspd; vz;zpf;if U  apidf; fzpf;f.

(2) U  fl;Lg;ghl;L ml;ltizapid cUthf;Ftjw;F gpd;tUkhW Nky;

fl;Lg;ghl;L vy;iy> fPo; fl;Lg;ghl;L vy;iyfisg; ngw;Wf; nfhs;sTk;.
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UCL U U
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(3) “U”  fl;Lg;ghl;L ml;ltizf;fhd fl;Lg;ghl;Lf;  Nfhl;il njhFjpj;

jsj;jpd; kPJ  tiue;J fhl;b 12  fd;nldu;fspd;  xt;nthU tz;bapdJk;

tO vz;zpf;ifapidj; njhFjpj; jsj;jpd; kPJ milahsg;gLj;jTk;.

(4) fd;nldu; tz;bfspd; cw;gj;jpr; nray;Kiwapd; fl;Lg;ghl;L epiyik

apidf; Nfl;lwpaTk;.

jPu;T: nraw;ghL - 5

(1)
60

5
12

ui
U

k


  

(2) uuUCL 3

     

5 3 5

5 3 2.236

11.708

 

  



(3) 3 5LCL U 

    

5 3 5

5 3 2.236

1.708
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rfy tO vz;zpf;ifiaf; fl;Lg;ghl;L vy;iyapDs; mike;jpUg;gjdhy;

nraw;ghlhdJ fl;Lg;ghl;bw;Fs; fhzg;gLfpd;wJ.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 cw;gj;jpnahd;wpd; rpy jug;gz;Gfs; rpytw;iw mstpLtJ ,yFthdjd;W.

mt;thwhd Jizg;gz;Gfisg; nghUspy; fhzg;gLfpd;w my;yJ fhzg;glhjJ

vd;w vLNfhspd; mbg;gilapNyNa ,dk; fhzg;gLk;.

 nghUl;fs; mtw;wpd; epakq;fSf;F Vw;Gilajhf ,y;yhjpUg;gpd; mg;nghUs;

tOTldhd nghUs; vdTk; Vw;Gilajhf ,Uf;Fk;NghJ tOtw;w nghUs;

vdTk; tifg;gLj;jyhk;.

 cw;gj;jpnahd;wpd; ju epakq;fis VNjDk; mstPnlhd;iwg; gad;gLj;jp

mstpl Kbahj re;ju;g;gq;fspy; mtw;wpd; juj;ijf; fl;Lg;gLj;Jtjw;fhfj;

Jizg; gz;Gf; fl;Lg;ghl;ilg; gad;gLj;j KbAk;.

 Jizg; gz;Gf; fl;Lg;ghl;bw;Fg; gpd;tUk; fl;Lg;ghl;L ml;ltiziag; gad;

gLj;j KbAk;.

 rk tpfpjf; fl;Lg;ghl;L ml;ltiz ( p  ml;ltiz)

 tO myF Gs;sp tpguf; fl;Lg;ghl;L ml;ltiz (npml;ltiz)

 myF tO Gs;sp tpguf; fl;Lg;ghl;L ml;ltiz (C  ml;ltiz)

 gFjpnahd;wpd; myF Gs;spf; fl;Lg;ghl;L ml;ltiz (u  ml;ltiz)

 khjpup tO tpfpjq;fisf; fl;Lg;gLj;Jtjd; %yk; cw;gj;jpnahd;wpd; juj;jpidg;

g+uzkhf Fwpj;j kl;lj;jpy; fhzg;gLfpd;wjh vd;gijg; guPl;rpg;gNj fl;Lg;ghl;L

Kiwapd; Nehf;fkhFk;.

 khjpup tO tpfpjnkhd;W ,il tpfpjj;ijr; Rw;wp khw;wkilfpd;w KiwahdJ

rktpfpjf; fl;Lg;ghl;L ml;ltiz ( p ) %yk; vLj;Jf; fhl;lg;gLfpd;wJ.

 rktpfpjf; fl;Lg;ghl;L ml;ltiznahd;wpd; fl;Lg;ghl;L vy;iyapid epu;zapg;g

jw;fhf khjpup tpfpjj;jpw;fhd khjpupg; guk;gypd; ,il 
P Ak; epak tpyfy;

P  Ak; Njitg;gLk;.

 gUkd; 100 my;yJ mij tplf; $ba khjpup tY tpfpjq;fs; nrt;td; guk;g

nyhd;wpy; gpd;gw;wg;gLfpd;wJ vdf; fUJNfhshff; nfhs;sg;gLtjdhYk;>

khjpup tpfpjj;jpd; epak tY   npP /1  vd;gjdhYk;> rktpfpj fl;Lg;ghl;L

ml;ltiz nahd;wpd; fl;Lg;ghl;L vy;iy gpd;tUkhW epu;zapf;fg;gLk;.

 ikaf;NfhL PCL 

 Nky;fl;Lg;ghl;Lf; NfhL   npppUCL /13 

 fPo;f;fl;Lg;ghl;Lf; NfhL   npppLCL /13 

 toq;fg;gl;l khjpupj; juTfspD}lhf P  I gpd;tUkhW fzpg;gpl KbAk;.

rfy khjpupfspdJk; nkhj;j tO myFfspd; vz;zpf;if

rfy khjpupfspdJk; nkhj;j mtjhdpg;Gf;fspd; vz;zpf;ifP =
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 rfy khjpup tpfpjq;fSk; fl;Lg;ghl;L vy;iyapDs; mike;jpUf;Fkhapd;

nraw;ghl;by; fhzg;gLtJ vOkhw;W khwpfs; khj;jpuk; vd;gjdhy; nraw;ghL

fl;Lg;ghl;by; cs;sJ vdf; Fwpg;gpl KbAk;.

 fl;Lg;ghl;L ml;ltizia cUthf;Fk; gupNrhjfupd; trjp fUjp tO tpfpjj;

jpw;Fg; gjpyhf Neubahf khjpupnahd;wpd; tO myFg; Gs;spfspd; vz;zpf;if

iag; gad;gLj;jp> tO myFg; Gs;spf; fl;Lg;ghl;L ml;ltiz> np  ml;ltiz

iaf; fl;bnaOg;g KbAk;.

 khjpup tO myF vz;zpf;ifapd; ,il np  Ak; epak tY  ppn 13

vd;gjdhy; np  ml;ltizapd; fl;Lg;ghl;L vy;iyiag; gpd;tUkhW

cUthf;fyhk;.

ikaf;NfhL pnCL 

Nky; fl;Lg;ghl;Lf;NfhL  ppnpnUCL  13

fPo; fl;Lg;ghl;Lf;NfhL  ppnpnLCL  13

 khjpup tO tpfpjq;fspd; ,il p  I khjpupg; gUkdpdhy; ngUf;fp pn  fzpg;

gplg;gLk;.

 khjpupnahd;wpd; ,il tO myFfspd; Gs;spiar; Rw;wp khjpup tOg; Gs;spfs;

rpjwp ,Uf;fpd;w KiwahdJ np  ml;ltiz %yk; fhl;lg;gLk;.

 ntspaPl;lynfhd;wpy; fhzg;gLfpd;w tOf;fspd; vz;zpf;ifiaf; fl;Lg;gLj;J

tjd; %yk; ntspaPnlhd;wpd; juj;jpidg; ghJfhj;Jf; nfhs;tJ C ml;ltiz

apd; Nehf;fkhFk;.

 Jzpg;nghjpnahd;wpy; fhzg;gLfpd;w tOf;fspd; vz;zpf;if> mr;rplg;gl;l

gf;fnkhd;wpy; fhzg;gLfpd;w mr;Rg;gpiofspd; vz;zpf;if> fz;zhbapd;

rJu mbnahd;wpy; fhzg;gLfpd;w Fkpo;fspd; vz;zpf;if Nghd;w tO

epiyikfisf; fl;Lg;gLj;j C  ml;ltiz gad;gLj;jg;gLk;.

 xNutifahd re;ju;g;gq;fisf; nfhz;l gpuNjrnkhd;wpy; epfo;fpd;w epfo;T

fspd; vz;zpf;ifia tOf;fspd; vz;zpf;ifahff; fUJk;NghJ KOikahd

tOf;fspd; vz;zpf;ifapd; khjpupg; guk;giy GtNrhd; guk;gypd; %yk;

mz;zsthf;fk; nra;ayhk;.

 C ml;ltizf;fhd fl;Lg;ghl;L vy;iyapidg; gpd;tUkhW ngw;Wf;

nfhs;syhk;.

cCL 

ccUCL 3

ccLCL 3

 fPo;f; fl;Lg;ghl;L vy;iy kiwg; ngWkjpahapd; 0LCL  Mff; fUjyhk;.
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 kpff; $ba msT nfhz;l ntspaPl;L cUg;gbfspy; Vw;glf;$ba tOf;fisf;

fl;Lg;gLj;Jtjw;fhfg; gad;gLj;jg;gLfpd;w Jizg;gz;G uPjpahd fl;Lg;ghl;L

m l ;l t i z a pi d  U  ml;ltiz vd miof;f KbAk;.

 mf;$ba cUg;gbfis Jizg;gFjpfshf tifg;gLj;jp me;j xt;nthU

gFjpapYk; fhzg;gLfpd;w tOf;fspd; vz;zpf;ifapid U  vDk; tifapy;

fzpg;gpl;L U  ml;ltiz cUthf;fg;gLk;.

 ghupa msT nfhz;l cUg;gbnahd;wpd; ruhrup tOf;fspd; vz;zpf;ifapidf;

fl;Lg;gLj;Jtjd; %yk; juj;ijf; fl;Lg;gLj;JtJ U  ml;ltizapd; Nehf;f

khFk;.

 U  ml;ltizf;fhd fl;Lg;ghl;L vy;iyapidg; gpd;tUkhW ngw;Wf;

nfhs;syhk;.

ikaf;NfhL uCL 

Nky; fl;Lg;ghl;L vy;iy uuUCL 3

fPo;f; fl;Lg;ghl;L vy;iy uuLCL 3
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Nju;r;rp 10.0: Kfhikj;Jtj; jPu;khdnkLg;gjw;Fg; Gs;sptpguj; juf;

fl;Lg;ghl;L El;g Kiwfisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 10.4: cw;gj;jpf; fl;Lg;ghl;bw;Fg; nghUj;jkhd Kiwfisg;

gad;gLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 cw;gj;jpf; fl;Lg;ghl;bid tpsf;Fthu;.

 cw;gj;jpf; fl;Lg;ghl;bw;fhff; fhzg;gLk; Vw;Wf; nfhs;sg;gl;l khjpupj; jpl;lj;ij

tpsf;Fthu;.

 jdp khjpupj; jpl;lj;ij mwpKfg;gLj;Jthu;.

 khjpupnaLj;jy; jpl;lnkhd;iwf; fl;bnaOg;Gk; Kiwia tpsf;Fthu;.

 nraw;ghl;Lg; gz;G tisapia mwpKfg;gLj;Jthu;.

 nraw;ghl;Lg; gz;G tisapnahd;iw cUthf;Ftjw;Fj; Njitahd jfty;

fis toq;Fthu;.

 nraw;ghl;Lg; gz;G tisapnahd;iw (LTPD) cUthf;Fthu;.

 Vw;Wf; nfhs;sg;gl;l ju kl;lj;ij (AQL) tpsf;Fthu;.

 nraw;ghl;Lg; gz;G tisapapd; kPJ (AQL) I cUthf;Fthu;.

 cw;gj;jpahsupd; ,lUf;Fg; nghUs; $Wthu;.

 ,Ug;Gg; gOjiljy; tpfpjj;jpw;Fg; nghUs; (LTPD) $Wthu;.

 nraw;ghl;Lg; gz;G uPjpahd tisapapd; kPJ (LTPD) ia cUthf;Fthu;.

 Efu;thsu; ,lUf;Fg; nghUs; $Wthu;.

 nraw;ghl;Lg; gz;G uPjpahd tisapapd; kPJ cw;gj;jp ,liuAk; Efu;thsu;

,liuAk; milahsg;gLj;jpf; fhl;Lthu;.

 toq;fg;gl;l jfty;fSf;fika Vw;Wf; nfhs;sf;$ba jukl;lk;> ,Ug;Gg;

gOjiljy; tpfpjk;> cw;gj;jpahsupd; ,lu;> Efu;thsupd; ,lu; vd;gtw;iwf;

fzpg;gpLthu;.

 nraw;ghl;Lg; gz;G uPjpahd tisapapd; gad;fis tpsf;Fthu;.

 rpwe;j Vw;Wf; nfhs;Sk; khjpupnaLj;jy; jpl;lnkhd;wpd; juj;ij tpgupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; re;ju;g;gq;fs; njhlu;ghf khztu;fspd; ftdj;ijr; nrYj;jr;

nra;aTk;.

 ney; re;ijg;gLj;jy; mjpfhu rigapd; ney; nfhs;tdT nra;Ak; epiya

nkhd;W tptrhapfsplkpUe;J ney; nfhs;tdT nra;Ak;NghJ khjpupiag;

gupNrhjid nra;Ak; Kiw.

 ngw;Nwhypaf; $l;Lj;jhgdk; ntspehl;Lf; fk;gdpfspypUe;J fpilf;Fk;

krF vz;nzapidf; nfhs;tdT nra;tjw;fhf khjpupiar; Nrhjid

nra;Ak; Kiw.

 gpd;tUk; tplaq;fs; ntspg;gLkhW khztu;fNshL fye;Jiuahlypy; <LglTk;.

 nfhs;tdT nra;Ak; egu; ,Ug;Gf; nfhs;tdtpw;F Kd;du; mit Vw;fdNt

Vw;Wf; nfhs;sg;gl;l epakj;jpw;fika ,Uf;fpd;wjh vd;gjid cWjpg;gLj;J

tjw;F Mu;tk; fhl;Lthu; vd;gij tpsf;fTk;.
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 ,jw;fika ve;j ,Ug;G rpwe;jJ vit Nkhrkhdit vd;gjidj; jPu;khdpg;

gjw;F VjhtJ Nrhjid Kiwnahd;W NjitahdJ vd;gjidr; Rl;bf;

fhl;lTk;.

 ,jw;fhf ,Ug;gpy; ,Uf;Fk; rfy myFfisAk; Nrhjid nra;tjhapd;

$Ljyhd fhyk;> epjp vd;gtw;iwr; nryT nra;a Ntz;b Vw;gLk; vd;gijr;

Rl;bf; fhl;lTk;.

 ,Ug;gpy; ,Uf;Fk; myFfspypUe;J (rhk;gy;) khjpupnahd;iw vLj;J mjid

mbg;gilahff; nfhz;L KO ,Ug;gpidAk; Vw;Wf; nfhs;stjh my;yJ

epuhfupg;gjh vd;gjidj; jPu;khdpg;gjw;F mNdf epWtdq;fs; fUkkhw;W

fpd;wd vd;gjidf; Fwpg;gpl;Lf; fhl;lTk;.

 khjpupnahd;iwg; gupNrhjid nra;J Vw;Wf; nfhs;tjh> ,y;iyah

vd;gjidj; jPu;khdpg;gjw;F Vw;Wf; nfhs; khjpupj; jpl;lk; vDk; Gs;sp

tpgu uPjpahd jpl;l nkhd;iwg; gad;gLj;j KbAk; vdr; Rl;bf; fhl;lTk;.

 Vw;Wf;nfhs; khjpupnaLj;jy; jpl;lnkhd;wpy; gpujhdkhf %d;W gpupTfs; cs;slf;

fg;gl;Ls;sJ vdf; Fwpg;gpl;Lf; fhl;lTk;.

 nraw;ghl;Lg; gz;G tisapiaf; fl;bnaOg;Gtjw;fhfg; gpd;tUk; khjpupj;

jpl;lj;ij khztu;fSf;Fg; ngw;Wf; nfhLj;J toq;fg;gl;Ls;s ml;ltiziag;

g+uzg;gLj;Jtjw;F MNyhrid toq;fTk;.

nraw;ghL - 1

 khjpupnaLj;jy; jpl;lk;:

%yg;nghUl;fisf; nfhs;tdT nra;Ak; epWtdnkhd;W me;epWtdj;jpw;Ff;

fpilf;fg; ngWk; 2500 myFfspy; %yg;nghUs; ,Ug;gpy; 10 myFfisf;

nfhz;l khjpupnahd;iw vOkhw;whfj; Nrhjid nra;jjd; gpd;dNu nfhs;tdT

nra;fpd;wJ. gupNrhjid nra;ag;gLk; khjpupapy; gOjile;j myFfspd;

vz;zpf;if 2 my;yJ mijtplf; Fiwthf ,Ug;gpd; ,t;tpUg;Gj; njhif

Vw;Wf; nfhs;sg;gLk;. ,y;iynadpd; epuhfupf;fg;gLk;.
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 gpd;tUk; ml;ltiziag; g+uzg;gLj;jTk;.

ml;ltiziag; g+uzg;gLj;Jk; nghOJ xnx
x

n qpc ..  <UWg;G epfo;jfTj; njhopw;

ghl;ilg; gad;gLj;jTk;.

2500N 10n 2c

,Ug;G gOjile;j epfo;jfT ,Ug;gpd;

tpfpjk;  0P x     1xP      2xP Vw;Wf;nfhs;Sk;

epfo;jfT

 0 (1) (2)P P P 

A 5% ...................................................................................................

B 10% ...................................................................................................

C 15% ...................................................................................................

D 20% ...................................................................................................

E 25% ...................................................................................................

F 30% ...................................................................................................

 ml;ltiziag; g+uzg;gLj;jpajd; gpd;du; OC tisapiaf; fl;bnaOg;G

tjw;fhf gpd;tUk; MNyhridiag; gpd;gw;wTk;.

 tiuGj; jhnshd;iwg; ngw;Wf; nfhs;sTk;

 OC  tisapia tiutjw;fhf tiuGj;jhspd; fpil mr;rpy; gOjile;j

tpfpjq;fisAk; epiyf;Fj;J mr;rpy; Vw;Wf; nfhs; epfo;jftpidAk; mil

ahsg;gLj;Jtjw;Fg; nghUj;jkhdthW mstPLfisf; Fwpj;Jf; nfhs;sTk;.

 gOjile;j tpfpjj;ijAk; mjw;fika Vw;Wf; nfhs; epfo;jftpidAk;

njhFjpfshf vLj;Jg; Gs;sp tyaj; jsj;jpd; kPJ milahsg;gLj;jTk;.

 gOjiljy; tPjk; 0 Mf ,Uf;Fk; re;ju;g;gj;jpy; Vw;Wf; nfhs; epfo;jfT

1 Mf ,Uf;Fk; vdTk;> mg;Gs;spiaAk; njhFjpj; jsj;jpd; kPJ milahsg;

gLj;jTk;.

 ,t;tidj;Jg; Gs;spfisAk; njhluhfr; rPuhd Nfhnlhd;wpd; %yk;

,izf;fTk;.

 rPuhd Nfhl;bd; tyJ me;jk; fpil mr;irj; njhlhjthW mjw;F kpf

mz;kpajhf XusT ePsj;jpw;F tiuaTk;. (rPuhd NfhL fpilar;irj;

njhLk; re;ju;g;gk; eilKiwf;F nghUj;jkw;wJ vd;gjdhy;)

 ,r;rPuhd tisapia OC  tisap vdg; ngauplTk;.

 ePq;fs; cUthf;fpa OC  tisap ml;ltizia tFg;gpy; fhl;rpg;gLj;jTk;.
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 gpd;tUk; tplaq;fs; ntspg;gLkhW khztu;fNshL fye;Jiuahlypy; <LglTk;.

 xt;nthU ,Ug;Gf;fspYk; fhzg;glf;$ba gOjile;j tpfpjq;fspdJk;

khjpupj; jpl;lj;jpw;fika mt; xt;nthU ,Ug;Gf;fSk; Vw;Wf; nfhs;sg;gl;l

epfo;jftpidf; fhl;Lk; tiuG nraw;ghl;Lg; Gs;sp uPjpahd tisap OC
tisap vd miof;fg;gLk; vd;gijr; Rl;bf; fhl;lTk;.

 OC  tisapnahd;wpd; jd;ikahdJ  khjpupnaLj;jy; jpl;lj;jpd;  khjpupg;

gUkd; n kw;Wk; Vw;Wf; nfhs; vz;zpf;ifahd C vd;gtw;wpd; kPJ jq;fp

,Ug;gpDk; OC  tisapapd; ruptpd; kPJ khjpupg; gUkd; n Nd $Ljyhd

jhf;fj;ij Vw;gLj;Jfpd;wJ vd;gijr; Rl;bf; fhl;lTk;.

 n tprhykhFk; mstpw;F OC  tisapd; rupT mjpfupf;fpd;wJ.

 OC  tisapapd; rupT mjpfupf;Fkstpw;F ,Ug;igf; nfhs;tdT nra;gtupd;

(Efu;thsupd;) ghJfhg;G mjpfupf;Fk; vd;gijr; Rl;bf; fhl;lTk;.

 khztu;fspdhy; cUthf;fg;gl;l OC  tiugpw;fika Efu;thsu; 0.95 cr;r

epfo;jftpy; Vw;Wf; nfhs;sg;gLk; ,Ug;nghd;wpy; ,Uf;ff;$ba mjp Fiwe;j

tPjj;ij milahsg;gLj;JkhW khztu;fSf;F MNyhrid toq;fTk;.

 mjid Vw;Wf; nfhs;sf;$ba jukl;lk; (AQL) vd khztu;fSf;Fr; Rl;bf;

fhl;lTk;.

 khztu;fspdhy; cUthf;fg;gl;l OC  tisapf;fika Efu;thsd; 0.10 If;

nfhz;l mjp Fiwe;j epfo;jftpy; Vw;Wf; nfhs;sg;gLfpd;w ,Ug;nghd;wpy;

,Uf;ff;$ba cr;r gOjile;j tpfpjk; vd milahsg;gLj;JkhW khztu;

fSf;F MNyhrid toq;fTk;.

 mJ epuhfupg;Gj; jukl;lk; (RQL) vDk; ,Ug;G tPj gOjiljy; tpfpj msT

^LTPD) vd Fwpg;gplyhk;.

 khztu;fspdhy; cUthf;fg;gl;;l AQL Ak; RQL Ak; tiugpd; cjtpAld; OC
tisapapd; gad;fisf; fye;JiuahlTk;.

nraw;ghL - 1 g+uzg;gLj;jg;gl;l ml;ltiz

2500N       10n                 2c

,Ug;G gOjile;j epfo;jfT ,Ug;gpd;

tPjk;  0P x     1xP      2xP Vw;Wf;nfhs;Sk;

epfo;jfT

 0 (1) (2)P P P 

A 5%     0.5987 0.3151       0.0746 0.9884

B 10%     0.3487 0.3874       0.1937 0.9298

C 15%     0.1969           0.3474        0.2759 0.8202

D 20%     0.1074           0.2684        0.3020 0.6778

E 25%     0.0563 0.1877        0.2816 0.5256

F 30%     0.0282 0.1211       0.2335 0.3828
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 cw;gj;jpahsupd; ,liuAk; Efu;Nthupd; ,liuAk; fzpg;gjw;fhfg; gpd;tUk;

nraw;ghl;by; khztu;fis <LgLj;jTk;.

nraw;ghL - 2

 Vw;Wf; nfhs;sg;gl;l jpl;lnkhd;wpd; N = 1000,  n = 10 ck; c = 1 MfTk;

,Ug;gpd; gpd;tUk; xt;nthU ,Ug;Gf;fspdJk; rpwe;j ,Ug;Gf;fisAk; Nkhrkhd

,Ug;Gf;fisAk; NtWgLj;jpf; fhl;lTk;.

A - gOjile;j cUg;gbfs; 50 cldhd 1000 myFfisf; nfhz;l ,Ug;G.

B - gOjile;j cUg;gbfs; 100 cldhd 1000 myFfisf; nfhz;l ,Ug;G.

C - gOjile;j ,Ug;G 150 cldhd 1000 myFfisf; nfhz;l ,Ug;G.

D - gOjile;j ,Ug;Gf;fs; 20%j;Jldhd 1000 myFfisf; nfhz;l ,Ug;G.

 Vw;Wf; nfhs;sg;gl;l jpl;lj;jpw;fika mt; xt;nthU ,Ug;Gk; Vw;Wf; nfhs;

epfo;jftpidAk; epuhfupg;gjw;fhd epfo;jftpidAk; fzpg;gplTk;.
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 ePq;fs; ngw;Wf; nfhz;l ngWNgw;wpD}lhfg; gpd;tUk; ml;ltiziag; g+uzg;

gLj;jTk;.

,Ug;G gOjile;j rpwe;jJ  Vw;Wf;nfhs; epuhfupg;g ahUf;F mt;tplu;

tPjk; NkhrkhdJ  epfo;jfT jw;fhd ,lu;
vd epfo;jfT Vw;gl

KbAk;.

A      ..............................................................................................................................................

B      ..............................................................................................................................................

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

D      ..............................................................................................................................................

 gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;Jiuahliyf; fl;bnaOg;gTk;.

 Vw;Wf; nfhs;sg;gl;l khjpupj; jpl;lj;jpw;fika rpwe;j ,Ug;ghff; fhzg;

gl;lhYk; mJ Efu;Nthupdhy; epuhfupg;gjw;fhd re;ju;g;gk; cz;L vdTk;

mJ Kjyhk; tif tO vd;wiof;fg;gLk;.

 Vw;Wf; nfhs;sg;gl;l khjpupj; jpl;lj;jpw;fika Nkhrkhd ,Ug;ghff; fhzg;

gl;lhYk; $l mit Efu;thsupdhy; Vw;Wf; nfhs;tjw;Fr; re;ju;g;gk;

cz;L vdTk; mJ ,uz;lhtJ tif tO vdf; fUjg;gLk;.

 Kjyhk; tif tO ,lk; ngWtjw;fhd epfo;jfT cw;gj;jpahsu; ,lu;

vd;Wk;> ,uz;lhk; tif tO ,lk; ngWtjw;fhd epfo;jfT Efu;thsu;

,lu; vd;Wk; miof;fg;gLk;.

nraw;ghL - 2 ,w;fhd jPu;T

 rpwe;j ,Ug;ngd;gJ ,Ug;gpd; gOjile;j tPjk; Vw;Wf; nfhs;sg;gl;l jpl;lj;jpy;>

c

n

 
 
 

Vw; Wf; nfhs;sg; gl; l vz;zpf;if

Vw; Wf; nfhs;sg; gl; l khjpupg; gUkd;
Ij; jhz;lhJ ,Uf;Fk; ,Ug;igf;

Fwpf;Fk;. mjhtJ 1.0
10

1
  Ij; jhz;lhj gOjile;j tPjj;Jld; $ba

,Ug;G rpwe;j ,Ug;ghFk;. ,Ug;gpd; gOjile;j tPjk; 0.1 I mz;kpj;jjhf

,Ug;gpd; mJ Nkhrkhd ,Ug;ghFk;.

A  ,Ug;gpd; gOjile;j tPjk; 
50

0.05
1000

  Mf ,Ug;gjdhy; mJ rpwe;j

,Ug;ghFk;.

B  ,Ug;gpd; gOjile;j tPjk; 
100

0.1
1000

  Mf ,Ug;gjdhy; mJ rpwe;j

,Ug;ghFk;.

C  ,Ug;gpd; gOjile;j tPjk; 
150

0.15
1000

  Mf ,Ug;gjdhy; mJ rpwe;j

,Ug;ghFk;.
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D  ,Ug;gpd; gOjile;j tPjk; 
200

0.20
1000

  Mf ,Ug;gjdhy; mJ rpwe;j

,Ug;ghFk;.

khjpupapd; gOjile;j myFfspd; vz;zpf;if X  Mf ,Ug;gpd;>

A  ,Ug;gpd; Vw;Wf; nfhs;Sk; epfo;jfT

       101  XPXPXPCXP

n = 10, P = 0.05 Mf ,Ug;gjdhy; <UWg;Gg; guk;gypD}lhf

  9138.03151.05987.01  XP

/ A  ,Ug;gpid epuhfupg;gjw;fhd epfo;jfT

 

 

 

0862.0

9138.01

11

1









XP

CXP

B  ,Ug;gpid Vw;Wf; nfhs;Sk; epfo;jfT

       101  XPXPXPCXP

n = 10, P = 0.1  Mf ,Ug;gjdhy; <UWg;Gg; guk;gypD}lhf

  7361.03874.03487.01  XP

/ B  ,Ug;G epuhfupg;gjw;fhd epfo;jfT

 

2639.0

7361.01

1





 CXP

C  ,Ug;gpid Vw;Wf; nfhs;Sk; epfo;jfT

       101  XPXPXPCXP

n = 10, P = 0.15  Mf ,Ug;gjdhy; <UWg;Gg; guk;gypD}lhf

 

5440.03471.01969.0

11



 XP

/ C  ,Ug;gpid epuhfupg;gjw;fhd epfo;jfT

 

4560.0

5440.01

11





 XP
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D  ,Ug;gpid Vw;Wf; nfhs;Sk; epfo;jfT

       101  XPXPXPCXP

n = 10, P = 0.20  Mf ,Ug;gjdhy; <UWg;Gg; guk;gypD}lhf

  3758.02684.01074.01  XP

/ D  ,Ug;gpid epuhfupg;gjw;fhd epfo;jfT

 

6242.0

3758.01

11





 XP

jPu;T:

                 g+uzg;gLj;jg;gl;l ml;ltiz

,Ug;G gOjile;j rpwe;jJ   Vw;Wf; epuhfupg;  ahUf;F ,lu;    nkhj;j

tpfpjk;     NkhrkhdJ   nfhs;Sk; gjw;fhd  Vw;glyhk;  ,lu;

  epfo;jfT epfo;jfT

A 0.05 rpwe;jJ      0.9138         0.0862            cw;gj;jpahsUf;F     0.0862

B 0.10 rpwe;jJ      0.7361         0.2639            cw;gj;jpahsUf;F     0.2639

C 0.15 NkhrkhdJ   0.5440         0.4560            Efu;thsUf;F            0.5440

D 0.20 NkhrkhdJ      0.3758         0.6242            Efu;thsUf;F            0.3758

 Vw;Wf; nfhs;Sk; khjpupapd;NghJ

<UWg;Gg; guk;gYf;F mz;zsthf;fk; nra;ag;gl;lnjhd;whf ngha;Nrhd;

guk;giyg; gad;gLj;JtJ njhlu;gpy; tpsf;fk; ngWtjw;fhfg; gpd;tUk;

nraw;ghl;il khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

nraw;ghL - 3

Vw;Wf;nfhs; jpl;lj;jpw;fika n = 40 ck; c = 2 KkhFk;.

(1) gpd;tUk; xt;nthU ,Ug;Gf;fisAk; Vw;Wf; nfhs;tjw;fhd epfo;jftpidf;

fzpg;gplTk;.

(i)    1% tOTld; $ba ,Ug;G

(ii) 2% tOTld; $ba ,Ug;G

(iiii) 5% tOTld; $ba ,Ug;G

(iv) 6.25% tOTld; $ba ,Ug;G

Nkw;fhl;ba (i) tJ re;ju;g;gj;jpd;NghJ cw;gj;jpahsupd; ,lupidAk; Nkw;

Fwpg;gplg;gl;l (iv) re;ju;g;gj;jpd; NghJ  Efu;thsupd;  ,lupidAk; ntspg;

gLj;jpf; fhl;lTk;.
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jPu;T - nraw;ghL - 3

(1) (i) ,Ug;gpd; gOjile;j tPjk; P = 1% = 0.01

n = 40,  P = 0.01 Mf ,Ug;gjdhy; 4.001.040  np

jpl;lj;jpw;fika Vw;Wf; nfhs;tjw;fhd epfo;jfT

         2102  XPXPXPXPCXP

      
9920.0

0536.02681.06703.0





   (ii) ,Ug;gpd; gOjile;j tPjk; 2%  Mf ,Ug;gjdhy;

n = 40,  P = 0.02>   8.002.040  np

jpl;lj;jpw;fika Vw;Wf; nfhs;tjw;fhd epfo;jfT

         2102  XPXPXPXPCXP

     
9526.0

1438.03595.04493.0





   (iii) ,Ug;gpd; gOjile;j tPjk; 5%  Mf ,Ug;gjdhy;

n = 40,  P = 0.05>   205.040  np

jpl;lj;jpw;fika Vw;Wf; nfhs;tjw;fhd epfo;jfT

         2102  XPXPXPXPCXP

 
0.1353 0.2707 0.2707

0.6767

  



   (iv) ,Ug;gpd; gOjile;j tPjk; 6.25%  Mf ,Ug;gjdhy;

n = 40,  P = 0.0625>   5.20625.040  np

jpl;lj;jpw;fika Vw;Wf; nfhs;tjw;fhd epfo;jfT

         2102  XPXPXPXPCXP

     
5438.0

2565.02052.00821.0





(2) (i) MtJ re;ju;g;gj;jpd;NghJ cw;gj;jpahsupd; ,lu; jpl;lj;jpw;fika rpwe;j

,Ug;nghd;nwd;gJ gOjile;j tPjk; 05.0
40

2


n

c
 my;yJ mij tplf;

Fiwthd gOjilAk; tPjj;Jld; $ba ,Ug;nghd;whFk;.

Nkw;fhl;ba (i) MtJ ,Ug;gpd; gOjiljy; tPjk; 0.01 Mf ,Ug;gjdhy;

mJ rpwe;j ,Ug;nghd;whFk;.
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cw;gj;jpahsupd; ,lu; vd;gJ rpwe;j ,Ug;nghd;W Efu;thsupdhy; epuhfupg;gjw;

fhd epfo;jfthFk;. mjid   vd milahskplg;gLk;.

vdNt>

   CXPCXP  1

     

0078.0

9920.01

0536.02681.06703.01

2101







 XPXPXP

(iv) MtJ re;ju;g;gj;jpd; nghOJ Efu;thsupd; ,lu; jpl;lj;jpw;fika Nkhrkhd

,Ug;ngd;gJ gOjile;j tPjk; 05.0
40

2


n

c
 I tpl $ba gOjile;j

tpfpjj;Jld; $ba ,Ug;igf; Fwpf;Fk;.

Nkw;fhl;ba (iv) MtJ ,Ug;gpd; gOjiljy; tPjk; 0.0625 Mf ,Ug;gjdhy;

mJ Nkhrkhd ,Ug;ghFk;.

Efu;thsupd; ,lnud;gJ Nkhrkhd ,Ug;nghd;iw Vw;Wf; nfhs;tjw;fhd

epfo;jfitf; Fwpf;Fk;. mjid   vd milahskplg;gLk;.

       210  XPXPXPCXP

   
5438

2565.02052.00821.0





ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 rpy re;ju;g;gq;fspy; ,Ug;gpYs;s rfy  myFfisAk; guprPyidf;F cl;gLj;j

KbahJ.

 midj;J myFfisAk; Ma;tpw;Fl;gLj;Jtjd; %yk; ,Ug;nghd;iw Vw;Wf;

nfhs;tjh epuhfupg;gjh vd;gjidj; jPu;khdk; nra;tJ jPu;khd Ma;T vd

miof;fg;gLk;.

 fhyk;> fpuak; vd;gd $Ljyhfr; nryT nra;J Nkw;nfhs;Sk; KiwNa

jPu;khd Ma;thFk;.

 gupNrhjid nra;Ak; nghOJ mynfhd;W NrjKWk; re;ju;g;gq;fspy; ,j;jPu;khd

Ma;tpid nraw;gLj;JtJ eilKiwapy; nghUj;jkw;wJ.

 ,Ug;gpy; ,Ug;G khjpup Ma;thdJ jw;fhyj;jpy; ifj;njhopy; Jiwapd;

,Ug;ig Vw;Wf; nfhs;sy; my;yJ epuhfupj;jYf;fhf gad;gLj;jg;gLk;

gpugy;akhd Kiwnahd;whFk;.

 khjpupnahd;iwg; gupNrhjid nra;J ,Ug;gpid Vw;Wf; nfhs;tjh ,y;iyah

vd;gjidj; jPu;khdpg;gjw;F Vw;Wf; nfhs; khjpupj; jpl;lk; vd;wiof;fg;gLk;

Gs;sptpgu uPjpahd jpl;lkhdJ ngUk;ghyhd epWtdq;fspdhy; gad;gLj;jg;

gLfpd;wJ.
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 nfhs;tdT nra;Ak; egu; (Efu;thsu;) ,Ug;igf; nfhs;tdT nra;tjw;F

Kd;du; mit g+uzkhff; Fwpj;j epakj;jpw;fika ,Uf;fpd;wjh vd;gjid

cWjpg;gLj;Jtjw;fhf ,t;thwhd jpl;lnkhd;W gad;gLj;jg;gLk;.

 ,Ug;ghdJ Fwpg;gplg;gl;l ju epakj;jpw;fika ,Uf;fpd;wjh vd;gjidg;

gupNrhjid nra;jy; cw;gj;jpf; fl;Lg;ghL vd;wiof;fg;gLk;.

 %yg;nghUs;fisf; nfhs;tdT nra;Ak; re;ju;g;gq;fspd;NghJ kl;Lkd;wp

KbTg; nghUl;fisr; re;ijf;F Kd;itg;gjw;F Maj;jkhFk; re;ju;g;gq;fspd;

NghJk; cw;gj;jpf; fl;Lg;ghL vDk; Vw;Wf; nfhs;sg;gl;l khjpupj; jpl;l Kiw

gad;gLj;jg;gLk;.

 ,Ug;nghd;wpypUe;J vLf;fg;gLk; khjpupnahd;iwg; gad;gLj;jp ,Ug;nghd;iw

Vw;Wf; nfhs;stjh epuhfupg;gjh vd;gjidj; jPu;khdpg;gJ jdpj;j khjpupj;

jpl;lk; vd miof;fg;gLk;.

 jdpj;j khjpupj; jpl;lnkhd;W gpd;tUkhW eilKiwg;gLj;jg;gLk;.

1. N msT nfhz;l cUg;gbfSld; $ba ,Ug;nghd;wpypUe;J  n  cUg;gb

msTfSldhd khjpupnahd;W vOkhw;whf vLf;fg;gLk;.

2. khjpupapd; xt;nthU cUg;gbfisAk; jdpj;jdpahfg; gupNrhjid nra;J

gOjile;j  cUg;gbfs;  gOjilahj cUg;gbfs; vd ,U gpupTfshf

tifg;gLj;jg;gLk;.

3. gOjile;j cUg;gbfspd; vz;zpf;ifapD}lhfj; jPu;khdpf;fg;gl;l C vDk;

msit mz;kpf;fhjpUg;gpd; ,Ug;G Vw;Wf; nfhs;sg;gLk;.

4. khjpupapd; gOjile;j cUg;gbfspd; vz;zpf;if Vw;fdNt jPu;khdpf;fg;gl;l

C  vDk; msit jhz;br; nry;Ykhapd; ,Ug;G epuhfupf;fg;gLk;.

 Vw;Wf;nfhs; khjpupj; jpl;lnkhd;wpy; 3 gpupTfs; fhzg;gLfpd;wJ.

1. N = ,Ug;gpd; gUkd;

n = khjpupapd; gUkd;

C = KOikahf epu;zapf;fg;gl;l Vw;Wf;nfhs;sypd; vz;zpf;if

 ,q;F N  vd;gJ Vw;Wf; nfhs; khjpupapid Nkw;nfhs;tjw;F vjpu;ghu;f;fg;gLk;

,Ug;nghd;wpy; ,Uf;ff;$ba nkhj;j myFfspd; vz;zpf;ifiaf; Fwpf;Fk;.

n  vd;gJ N gUkd; nfhz;l ,Ug;gpypUe;J Ma;tpw;F cl;gLj;jg;gLk; myF

fspd; vz;zpf;ifiaf; Fwpf;Fk;. C  vDk; Vw;Wf;nfhs; vz;zpf;if vd;gJ

,Ug;G Vw;Wf;nfhs;tjw;fhd Nrhjidf;fhfg; gad;gLj;jg;gLk; khjpupnahd;wpy;

,lk;ngwf;$ba cr;r tOTld; $ba myFfspd; vz;zpf;ifahFk;.

 fpilf;ff;$ba ,Ug;nghd;wpy; ,Uf;ff;$ba ruhrup gOjiljy; tPjk; P
vdTk; Ma;tpw;Fl;gLj;jg;gLk; khjpupapd; gOjile;j myFfspd; vz;zpf;if

X MfTk; ,Ug;gpd;> Efu;thsupdhy; ,Ug;gpid Vw;Wf; nfhs;tjw;fhd epfo;jfT

<UWg;Gg; guk;gypD}lhfg; gpd;tUkhW fhl;lg;gLk;.

    xnx
C

x
x

n pPCCX




  1Pr
0
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 n  MdJ ngupjhf ,Ue;J P  rpwpajhf ,Ug;gpd; (np < 5) vDk; <UWg;Gg;

guk;gYf;Fg; ngha;Nrhd; mz;zsthf;fk; nry;YgbahdJ vd;gjdhy;

,Ug;gpid Vw;Wf; nfhs;Sk; epfo;jfT ngha;Nrhd; guk;gypD}lhfg; gpd;tUkhW

fhl;lg;gLk;.

  





C

x

x

x

e
CX

0 !
Pr



(,q;F np )

 ,Ug;nghd;wpy; ,Uf;ff;$ba gOjile;jitfspd; tpfpjq;fs; kw;Wk; khjpupj;

jpl;lj;jpw;fika mt; xt;nthU Vw;Wf; nfhs;tjw;fhd epfo;jfTfSf;fpilNa

fhzg;gLk; njhlu;gpidf; fhl;Lk; tisap nraw;ghl;Lg; gz;G tisap OC
tisap vd;wiof;fg;gLk;.

 Vw;Wf;nfhs; epfo;jftpidf; fzpg;gpLk; nghUl;L <UWg;G epfo;jfTj; njhopw;

ghl;ilg; gad;gLj;j KbAk;. ,Ug;nghd;wpy; gOjile;j tpfpjk; P < 0.1 Mf

,Uf;Fk;nghOJk; Vw;Wf;nfhs; khjpupapd; gUkd; n MdJ tprhykhf ,Uf;Fk;

nghOJ (np < 5 Mf ,Uf;Fk;nghOJ) <UWg;G epfo;jfTj; njhopw;ghl;bw;fhf

ngha;Nrhd; mz;zsthf;fk; %yk; Vw;Wf;nfhs; epfo;jftpidf; fzpf;f

KbAk;.

 OC  tisapapd; gad;fspy; rpy fPNo jug;gl;Ls;sJ.

 ,Ug;G Vw;Wf;nfhs; epfo;jftpw;Fk; ,Ug;nghd;wpd; juj;jpw;Fkpilapyhd

njhlu;ghdJ OC tisap %yk; Rl;bf; fhl;lg;gly;.

 toq;fg;gl;l gOjile;j tpfpjq;fspd;  mbg;gilapy;  ,Ug;nghd;W  Vw;Wf;

nfhs;tjw;fhd epfo;jftpid OC tisap %yk; guprPypf;f Kbjy;.

 Vw;Wf;nfhs; khjpupnaLj;jy; jpl;lr; nray;Kiwnahd;wpd; rpwe;j> Nkhrkhd

,Ug;Gf;fis  NtWgLj;jp ,dq;fhZk; jpwd; OC tisap %yk; cWjpg;

gLj;jg;gly;.

 rpwe;j ,Ug;nghd;W epuhfupg;gjw;fhd  epfo;jfT  (cw;gj;jpahsupd; ,lu;)

Nkhrkhd ,Ug;nghd;iw  Vw;Wf; nfhs;tjw;fhd  epfo;jfT  (Efu;thsupd;

,lu;) vd;gtw;iwg; gpd;tUkhW OC tisap ml;ltizapd; %yk; mwpe;J

nfhs;syhk;.

 

>
<

>
<

cw;gj;jpahsupd; ,lu;

Efu;thsupd; ,lu;

gOjile;j tpfpjk;
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<
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 Vw;Wf;nfhs; khjpupj; jpl;lj;jpw;fika  $Ljyhd epfo;jfTld; $bajhf

Vw;Wf; nfhs;sg;gl;l ,Ug;nghd;wpy; ,Uf;ff;$ba gOjiljy; tpfpjk; Vw;Wf;

nfhs;sf;$ba jukl;lkhFk; (AQL)  my;yJ Vw;Wf;nfhs; jpl;lj;jpw;fika

Efu;thsupdhy; rpwe;jJ vdf; fUjg;gLk; ,Ug;nghd;wpy; ,Uf;ff;$ba cr;r

tO tPjj;ijf; Fwpf;Fk;.

 Vw;Wf;nfhs; khjpupj; jpl;lj;jpw;fikaf; Fiwe;j epfo;jfTld; $bajhf Vw;Wf;

nfhs;sg;gLk; ,Ug;nghd;wpy; ,Uf;ff;$ba gOjiljy; tpfpjk; epuhfupf;fg;gl;l

jukl;lk; vdg;gLfpd;w ,Ug;Gr; rYif tPjk; gOjiljy; tPjkhFk;. (RQL/

LTPD) my;yJ Efu;thsupdhy; NkhrkhdJ vdf; fUjg;gLk; ,Ug;nghd;wpy;

,Uf;ff;$ba Fiwe;jgl;r tO tPjkhFk;.

 Vw;Wf;nfhs; khjpupapd; NghJ khjpupapd; mbg;gilapy; vLf;fg;gLk; nrad;Kiw

nahd;whf ,Ug;gjdhy; tOf;fs; Vw;glyhk;.

 ,Ug;nghd;wpd; gOjiljy; tpfpjk; 
n

c
 I tplf; $Ljyhff; fhzg;gLk;

nghOJ Efu;thsupdhy; mJ epuhfupf;fg;gLtjhdJ Vw;Wf;nfhs; khjpup

vLj;jypd; NghJ Kjyhk; tif tO vd miof;fg;gLk;. Kjyhk; tif

tO Vw;gLtjw;fhd epfo;jfT   vd milahskplg;gLtJld; me;epfo;jfT

cw;gj;jpahsupd; ,luhff; fUjg;gLk;. mjhtJ rpwe;j ,Ug;nghd;W

epuhfupg;gjw;fhd epfo;jfT cw;gj;jpahsupd; ,luhFk;.

 ,Ug;nghd;wpd; gOjiljy; tPjk; 
n

c
 I tplf; $bajhf ,Uf;Fk;nghOJ

Efu;thsnuhUtu; ,Ug;gpid Vw;Wf;nfhs;SjyhdJ Vw;Wf;nfhs; khjpupapd;

,uz;lhtJ tif tOthFk;. ,uz;lhk; tif tO Vw;gLtjw;fhd epfo;jf

thdJ   vd milahsg;gLj;jg;gLtJld; me;epfo;jfthdJ Efu;thsupd;

,lnudf; fUjg;gLk;. mjhtJ Nkhrkhd ,Ug;nghd;W Vw;Wf;nfhs;tjw;fhd

epfo;jfT Efu;thsupd; ,luhFk;.
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Nju;r;rp 11.0: tzpfj; jPu;khdq;fis vLg;gjw;Fr; Rl;nlz;fisg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 11.1: Rl;nlz;fis mwpe;J nfhs;tjw;fhd mbg;gilfisf;

fl;bnaOg;Gthu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 Rl;nlz; vd;why; vd;d vd;gjw;fhd tiutpyf;fzj;ijf; fl;bnaOg;Gthu;.

 Rl;nlz;fspd; gad;fisg; gl;baw;gLj;Jthu;.

 Rl;nlz;fisf; fl;bnaOg;Gk;NghJ Vw;gLk; gpur;rpidfisf; Fwpg;gpl;Lf;

fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; re;ju;g;gq;fis khztu;fSf;F Kd;itj;J mjD}lhf tpdhf;fis

Kd;itj;Jf; fye;Jiuahlnyhd;iw elhj;jTk;.

re;ju;g;gk; - 1

fle;j rpy khjq;fspw;fhd nfhOk;G Efu;Nthd; tpiyr; Rl;nlz;fspd;

ngWkjpfs;

150%,  140%,   165%
re;ju;g;gk; - 2

fle;j rpy tUlq;fspy; ,yq;ifapd; ,wf;Fkjpf; fzpar; Rl;nlz;fspd;

ngWkjpfs;

110%,  80%,   225%
re;ju;g;gk; - 3

rpy thuq;fspd; gq;Fr; re;ijapd; midj;Jg; gq;F tpiyr; Rl;nlz;fspd;

ngWkjpfs;

125%,  105%,   240%

(1) xt;nthU  re;ju;g;gq;fspYk;  Fwpj;j Rl;nlz;zpdhy; vJ msf;fg;gl;Ls;sJ

vd;gij khztu;fsplk; tpdtTk;.

 KjyhtJ re;ju;g;gj;jpy; Efu;Tg; nghUl;fs;> Nritfspd; tpiyfspd;

khw;wq;fisf; fhl;Lfpd;wJ vdTk;

 ,uz;lhtJ re;ju;g;gj;jpy;  ,wf;Fkjp  nra;ag;gl;l  nghUl;fs; Nrit

msTfspd; khw;wq;fisf; fhl;Lfpd;wJ vdTk;

 %d;whtJ re;ju;g;gj;jpy; gq;Fr; re;ijapy; gq;Ffspd; tpiy kl;lq;fspd;

khw;wq;fis njspTgLj;Jfpd;wJ vdTk; cWjpg;gLj;jTk;.

(2) mit vt;thW fzpg;gplg;gl;Ls;sJ vd;gijf; Nfl;fTk;.

 tPjnkhd;whff; fzpf;fg;gl;Ls;sJ.

 VjhtJ fhyg;gFjpnahd;wpw;Ff; fzpf;fg;gl;Ls;sJ.

 khjj;jpw;F

 tUlj;jpw;F

 thuj;jpw;F

vd;gij tpsf;fTk;.
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nraw;ghL - 1

(1) Nkw;Fwpg;gpl;l 3 re;ju;g;gq;fspYk; Rl;nlz;fspd;  ngWkjpf;Nfw;g  cupa

khwpfspy; Vw;gl;l khw;wq;fis tpsf;fTk;.

(2) cq;fSf;F fpilj;j Rl;nlz;fisf; fzpg;gjdhy; fpilf;Fk; ed;ikfspy;

rpytw;iw vOjpf; fhl;lTk;.

(3) Rl;nlz;fisf; fzpf;Fk;NghJ Kfk; nfhLf;f Ntz;b Vw;gLfpd;w gpur;rpid

fis ,aYkhdtiu vOjpf; fhl;lTk;.

nraw;ghL - 1 ,w;fhd tpil

(1)  1tJ re;ju;g;gj;jpw;fhdJ

 150%  j;jpy; nghUl;fs; Nritfspd; tpiy kl;lkhdJ 50% j;jpdhy;
mjpfupj;Js;sJ vdTk;

 140%  j;jpy; nghUl;fs; Nritfspd;  tpiy kl;lkhdJ 40% j;jpdhy;
mjpfupj;Js;sJ vdTk;

 165%  j;jpy; nghUl;fs; Nritfspd;  tpiy kl;lkhdJ 65% j;jpdhy;
mjpfupj;Js;sJ vdTk; njspTgLj;jTk;.

 2tJ re;ju;g;gj;jpw;fhdJ

 110%  khff; fhl;Lfpd;w ,wf;Fkjp msT 10% j;jpdhy; mjpfupj;Js;sJ

vdTk;

 80%  khff; fhl;Lfpd;w ,wf;Fkjp msT 20% j;jpdhy; Fiwe;Js;sJ

vdTk;

 225%  khff; fhl;Lfpd;w  ,wf;Fkjp  msT 125% j;jpdhy; mjpfupj;

Js;sJ  vdTk; tpsf;fTk;.

 3tJ re;ju;g;gj;jpw;fhdJ

 125%   vd;gJ gq;Ffspd;  tpiykl;lkhdJ 25% j;jpdhy; mjpfupj;

Js;sJ vdTk;

 105%   vd;gJ gq;Ffspd;  tpiykl;lkhdJ 5% j;jpdhy;  mjpfupj;

Js;sJ  vdTk;

 240%   vd;gJ gq;Ffspd;  tpiykl;lkhdJ 140% j;jpdhy; mjpfupj;

Js;sJ  vdTk; tpsf;fTk;.

(2) Rl;nlz;fisf; fzpg;gjd; ed;ikfspy; rpytw;iwg;  gpd;tUkhW ntspg;

gLj;jpf; fhl;l KbAk;.

 Efu;T nra;ag;gLfpd;w nghUl;fs; Nritfspd; tpiy kl;lq;fspy;

Vw;gLk; khw;wq;fis tpsq;fpf; nfhs;s Kbjy;.

 ,wf;Fkjp nra;ag;gl;l nghUl;fs; Nritfspd;  msT (fzpa)

khw;wj;ij  tpsq;fpf; nfhs;s Kbjy;.

 gq;Fr; re;ijapy; gq;Ffspy; tpiy kl;lq;fspd; khw;wq;fis mwpe;J

nfhs;s Kbjy;.

(3) Rl;nlz;izf; fl;bnaOg;Gk;NghJ Vw;glf;$ba gpur;rpidfis khztu;

fSld; fye;JiuahlTk;.
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ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 VjhtJ khwpnahd;wpd; khw;wq;fs; my;yJ khwpapid mstplYf;fhfg; gad;

gLj;jg;gLfpd;w tpfpjq;fspd; my;yJ tPjq;fspd; %yk; ntspg;gLj;jg;gLfpd;w

Gs;sp uPjpahd mstPL Rl;nlz; vdg;gLk;.

cjhuzkhf: tpiykl;lk;> rk;gsk;> cw;gj;jp msTfs; Nghd;witfspd;

khw;wq;fis msg;gjw;Fr; Rl;nlz;fs; gad;gLj;jg;gLk;.

 khwpfspd; khw;wq;fs; ,lk;ngw;w fhyk;> g+Nfhs miktplk; vd;gtw;wpw;

Nfw;gNth my;yJ Vida gz;Gfs; njhlu;gpNyh mstplg;gLk;.

 ,jw;Nfw;g Rl;nlz; vd;gJ VjhtJ khwpnahd;wpy; Vw;gLk; khw;wj;ijf;

fhyk;> g+Nfhs mikg;G my;yJ NtW gz;GfSld; njhlu;GgLj;jp mstpLtjw;

fhfg; gad;gLj;Jfpd;w Gs;sptpgu uPjpahd mstPnlhd;whFk;. ,jid tpfpj

nkhd;whfNth my;yJ tPjnkhd;whfNth Kd;itf;fyhk;.

 Rl;nlz;fspd; ed;ikfisg; gpd;tUkhW xOq;FgLj;jyhk;.

(1) ve;jnthU khwpnahd;wpdJk; khw;wq;fisf; fhyj;Jld; xg;gpl;Nlh my;yJ

NtW fhuzpfSld; xg;gpl;Nlh mstpl KbAkhapUj;jy;.

(2) ,U fhyg; gFjpfSf;fpilapyhd  ehnlhd;wpy;  ,wf;Fkjp>  Vw;Wkjp

msTfis xg;gpl Kbjy;.

(3) gq;Fr; re;ijapy; gq;Ffspd; tpiy kl;lj;ij xg;gpLtjd; %yk; KjyPL

njhlu;gpy; jPu;khdnkLj;jy; ,yFthf mikjy;.

(4) tho;f;ifr; nryTr; Rl;nlz;zpd; mD$yq;fs; gpd;tUkhW:

 tho;f;ifr; nryT khw;wq;fis mwpe;J nfhs;tjw;F

 nka;r; rk;gsj;ij (tUkhdk;) fzpg;gjw;F

 gztPf;fj;ij msg;gjw;F

 gzj;jpd; cs;sfg; ngWkjpapid mstpLtjw;F

 Rl;nlz;fis fl;bnaOg;Gk;NghJ Kfk; nfhLf;fpd;w gpur;rpidfisg; gpd;tU

khW fhl;lyhk;.

 juTfisr; Nrfupf;Fk;NghJ cUthfpd;w gpur;rpidfs;

 khjpupapidj; njupT nra;Ak;NghJ cUthfpd;w gpur;rpidfs;

 mbg;gilf; fhyg; gFjpapidj; njupT nra;Ak;NghJ cUthfpd;w

gpur;rpidfs;

 Fwpj;j Efu;Nthu; FOitj; jPu;khdpf;Fk;NghJ cUthfpd;w gpur;rpidfs;.

 Rl;nlz;zpy; cs;slf;f Ntz;ba nghUl;fs;> Nritfisj; njupT nra;Ak;

NghJ cUthfpd;w gpur;rpidfs;.

 nghUl;fs; Nritfspd; xg;gPl;L uPjpahd Kf;fpaj;Jtk; my;yJ Rkj;Jjy;

njhlu;gpyhd gpur;rpidfs;.
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Nju;r;rp 11.0: tzpfj; jPu;khdq;fis vLg;gjw;Fr; Rl;nlz;izg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 11.2: jdp khwpnahd;wpd; xg;gPl;L uPjpahd NtWghLfis

mstpLtjw;F vspa rhu;Gr; Rl;nlz;izg; gad;

gLj;Jthu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 vspa rhu;Gr; Rl;nlz;iz tpsf;Fthu;.

 vspa tpiy rhu;ig mwpKfg;gLj;jp mjidf; fzpg;gpLthu;.

 vspa fzpar; rhu;ig mwpKfg;gLj;jp mjidf; fzpg;gpLthu;.

 vspa ngWkhdr; rhu;gpid mwpKfg;gLj;jp mjidf; fzpg;gpLthu;.

 vspa rhu;Gr; Rl;nlz;zpd; gz;Gfis tpsf;Fthu;.

 KO milahsf; Fzfj;ijj; njspTgLj;Jthu;.

 KO Neu khw;wf; Fzfj;ij tpsf;Fthu;.

 fhuzp khw;wf; Fzfj;ij tpsf;Fthu;.

 tl;lf; Fzfj;ij tpsf;Fthu;.

 vspa rhu;Gr; Rl;nlz;fspd; gytPdq;fisr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; tpguq;fis khztu;fSf;F toq;fp> fye;Jiuahb Kd;itf;fg;gL

fpd;w gpur;rpidfSf;Fj; jPu;Tfisg; ngw;Wf; nfhs;sTk;.

tpguk;:

2010 Mk; Mz;L rPdp 1 fpNyhfpuhkpd; tpiy &gh 75 thf ,Ue;jJld;> 2015

,y;  1 fpNyhfpuhk; rPdpapd; tpiy &gh 90 Mf cau;tile;jpUe;jJ.

mj;Jld; 5 mq;fj;jtu;fisf; nfhz;l FLk;gnkhd;wpd; ruhrup khjhe;j

rPdpg; ghtid 2010 ,y;  8 fpNyhfpuhkhf ,Ue;jJld;> 2015 ,y; mg;ngWkjp

6 fpNyhfpuhkhf Fiwtile;jJ.

Nkw;Fwpg;gpl;l tpguq;fSf;fika>

 rPdp tpiy khw;wkile;j Kiw

 rPdpg; ghtid nra;Ak; msT khw;wkile;j Kiw

 rPdpf;fhf khjhe;jk; Vw;Fk; nryT khw;wkile;j Kiw

vd;gtw;iw mstpl;Lg; ghu;g;Nghk;.

rPdp tpiy khw;wkiljy;.

2015 tpiy

2010 tpiy

90
100 120%

75
 

2010 cld;  xg;gpLk;NghJ 2015 ,y; rPdpapd; tpiy 20% j;jpdhy; mjpfupj;Js;sJ.

100
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rPdpg;ghtidapd; msT khw;wkiljy;.

2015 ,y; nfhs;tdT nra;j msT

2010 ,y; nfhs;tdT nra;j msT

6
100

8

75%

 



2010 ,w;F rhu;ghf 2015 ,y; rPdpapd; nfhs;tdT msT 25% j;jpdhy;
Fiwtile;Js;sJ.

rPdpf;fhf Vw;gl;l nryT khw;wkiljy;.

2015 nryT

2010 nryT

90 6
100

75 8

90%


 





2010 cld;  xg;gpLk;NghJ 2015 ,y; rPdpf;fhf Vw;gl;l nryT 10% j;jpdhy;

Fiwtile;Js;sJ.

Nkw;Fwpg;gpl;l Kiwapy; ,U fhyg;gFjpfSf;fhd jdp khwpnahd;wpd; tpiy>

msT my;yJ ngWkjp khw;wj;jpid mstpl KbAk; vd;gij cWjpg;gLj;jTk;.

mjw;fhfg; gad;gLj;Jfpd;w Rl;nlz; vspa rhu;Gr; Rl;nlz; vdg;gLk; vd;gijj;

njspTgLj;jTk;.

nraw;ghL - 1

rpy tUlq;fSf;fhd kPdpd; tpiy kl;lk; (1 kg) njhlu;ghd tpguk; fPNo jug;gl;
Ls;sJ. mjd; cjtpAld; Nfl;fg;gl;Ls;s tpdhf;fSf;F tpilaspf;f.

tif 2012 2014 2016

P
2012

P
2014

P
2016

jpUf;if kPd; 200 350 500

ghiu kPd; 150 200 400

Rwh kPd; 100 300     400

(1)
2016

2012

100
P

P
 #j;jpuj;ijg; gad;gLj;jp xt;nthU kPd; tiffspdJk; tpiy

khw;wj;ijf; fzpg;gpl;L tpilapid tpsf;fTk;.

(2)
2012

2016

P

P
ngw;Wf; nfhs;sTk;.

(3)
2016

2012

2012

2016

P

P

P

P
  ngw;Wf; nfhs;sTk;.

100

100
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(4)  
2016

2014

2014

2012

2012

2016

P

P

P

P

P

P
  ngw;Wf; nfhs;sTk;.

Nkw;Fwpg;gpl;l nraw;ghLfSf;Nfw;g ngw;Wf; nfhz;l tpilfspd; cjtpAld;

fye;Jiuahlnyhd;iw Nkw;nfhs;sTk;.

(1) 100
2012

2016
P
P

 #j;jpuj;ijg; gad;gLj;Jk;NghJ xt;nthU kPd; tiffspdJk;

tpiy khw;wkile;Js;s Kiw gpd;tUkhW fpilf;fg; ngWk;.

jpUf;if kPd; - %250100
200
500 

jpUf;if kPdpd; tpiy 2012 cld; xg;gpLk;NghJ 150% j;jpdhy; mjpfupj;

Js;sJ.

ghiu kPd; - %7.266100
150
400 

ghiu kPdpd; tpiy 2012  cld;  xg;gpLk;NghJ  2016  ,y; 166.7%j;jpdhy;

mjpfupj;Js;sJ.

Rwh kPd; - %400100
100
400 

Rwh kPdpd; tpiyahdJ 2012 cld; xg;gpLk;NghJ 2016 ,y; 300% j;jpdhy;

mjpfupj;Js;sJ.

(2)
2012

2016

P
P

jpUf;if kPd;  - 1
500

500
 ghiu kPd; -

400
1

400
   Rwh kPd; -  1

400

400


 VjhtJ fhyg; gFjpnahd;Wf;F rhu;ghf mf;fhyg; gFjpapd; vspa tpiyr;

rhu;G 1 my;yJ 100 MFk; vd;gij khztu;fSf;F tpsf;fTk;.

(3)
2016

2012

2012

2016

P
P

P

P
  ngw;Wf; nfhz;l ngWkjpfs;

jpUf;if kPdpw;fhd - 1
500

200

200

500


ghiu kPdpw;fhd - 1
400

150

150

400


Rwh kPdpw;fhd - 1
400

100

100

400


VjhtJ ,U fhyg; gFjpfSf;fhd  tpiyr;  Rl;nlz;fis  mt;tpiyr;

Rl;nlz;zpd; ,ilntspfspdhy; ngUf;Fk;NghJ 1 fpilf;fg;  ngWtjhfTk;

my;yJ
2016

2012 2016

2012

1
1

P

P P
P

 
 vd tpsf;fTk;.



275

(4)
2016

2014

2014

2012

2012

2016

P
P

P
P

P
P   fPo; ngw;Wf; nfhz;l  ngWkjpfshtd:

jpUf;if kPdpw;fhd - 1
500

350

500

200

200

500


ghiu kPdpw;fhd - 1
400200

150

150

400 200


Rwh kPdpw;fhd - 1
400

300

300

100

100

400


nraw;ghL - 2

5 Ngu;fisf; nfhz;l FLk;gnkhd;W khjnkhd;wpy; gad;gLj;Jfpd;w 3 tifahd

nghUs;fspd; myFfspd; tpiyAk; nghUl;fspd; msTk; fPNo jug;gl;Ls;sJ.

tif 2016 2012 2015

P Q  P Q   P Q

muprp (kg) 60 20    75 18   90 15

Kl;il (myF) 08 30  10 25   12 15

Njq;fha; vz;iza; 75 02 100 01 150 01
(yPw;wu;)

(m) xt;nthU nghUspw;Fk; ntt;Ntwhf 2012 I mbg;gil Mz;lhf vLj;J

2015Mk; tUlj;jpw;fhd>

(i) vspa tpiyr; rhu;gpidAk;

(ii) vspa fzpar; rhu;gpidAk;

(iii) vspa ngWkhdr; rhu;gpidAk;

fzpg;gpLf.

(M) muprpf;F fzpg;gplg;gl;l>

 vspa tpiyr;rhu;G

 vspa fzpar; rhu;G

 vspa ngWkhdr; rhu;G

(i) KO milahsf; Fzfk;

(iI) KONeu khw;wf; Fzfk;

(iII) fhuzp khw;wf; Fzfk;

(iv) tl;lf; Fzfk;

jpUg;jpg;gLj;Jfpd;wJ vd;gijf; fhl;lTk;.
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jPu;Tfs;:

(m) vspa tpiyr;rhu;G

(i) muprpf;fhd -
2015

2012
100P

P


      
90 100 120%
75

 

2012 Mk; tUlj;jpw;F rhu;ghf xg;gpLk;NghJ  2015  ,y; muprpapd; tpiy

20% j;jpdhy;  mjpfupj;Js;sJ.

(ii) Kl;ilf;fhd - 
2015

2012
100P

P


    
12 100 120%
10

 

2012 Mk; tUlj;jpw;F rhu;ghf xg;gpLk;NghJ 2015 ,y; Kl;ilapd; tpiy

20% j;jpdhy;  mjpfupj;Js;sJ.

(iii) Njq;fha; vz;iza;f;fhd - 
2015

2012
100P

P


    
150 100 150%
100

 

2012 Mk; tUlj;jpw;F rhu;ghf xg;gpLk;NghJ  2015 ,y; Njq;fha; vz;iza;

apd; tpiy 50% j;jpdhy; mjpfupj;Js;sJ.

vspa fzpar;rhu;G

(i) muprpf;fhdJ -
2015

2012

100
q

q


  
15 100 83.3%
18

 

2012f;F rhu;ghf xg;gpLk;NghJ  2015 ,y; muprpiag; gad;gLj;Jk; msT

16.7% j;jpdhy; Fiwtile;Js;sJ.

(ii) Kl;ilf;fhdJ -
2015

2012

100
q

q


15 100 60%
25

 

2012f;F rhu;ghf xg;gpLk;NghJ  2015 ,y; Kl;iliag; gad;gLj;Jk; msT

60% j;jpdhy; Fiwtile;Js;sJ.
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(iii) Njq;fha; vz;iza;f;fhdJ -
2015

2012

100
q

q


01 100 100%
01

 

2012f;F rhu;ghf xg;gpLk;NghJ  2015 ,y; Njq;fha; vz;iziag; gad;gLj;Jk;

mstpy;  ve;jtpj khw;wKkpy;iy.

vspa ngWkhdr; rhu;G

(i) muprpf;fhdJ -
2015 2015

2012 2012
100

P Q

P Q


= 90 15 100
75 18

 


= 100%

2012f;F rhu;ghf xg;gpLk;NghJ  2015 ,y; muprpf;fhd gad;gLj;Jk; mstpy;

ve;jtpj khw;wKkpy;iy.

(ii) Kl;ilf;fhdJ -
2015 2015

2012 2012
100

P Q

P Q


= 12 15 100
10 25

 


= 72%

2012f;F rhu;ghf xg;gpLk;NghJ  2015 ,y; Kl;ilf;fhd  Efu;Tr; nryT

28% j;jpdhy; Fiwtile;Js;sJ

(iii) Njq;fha; vz;izf;fhdJ -
2015 2015

2012 2012
100

P Q

P Q


= 150 1 100
100 1

 


= 150%

2012f;F rhu;ghf xg;gpLk;NghJ 2015 ,y; Njq;fha; vz;iza;f;fhd  Efu;Tr;

nryT 50% j;jpdhy; mjpfupj;Js;sJ

(M) vspa rhu;Gr; Rl;nlz;:

vspa tpiyr; rhu;G

2015

2015
1P

P
  vd   

90
1

90
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vspa fzpar; rhu;G

2015

2015
1

Q
Q

   vd  
15

1
15



vspa ngWkhdr; rhu;G

2015 2015

2015 2015
1

P

P Q

Q
  vd

90 15
90 15

1




,jw;Nfw;g midj;J vspa rhu;Gr; Rl;nlz;Zk; KO milahsf; Fzfj;ijj;

jpUg;jp nra;fpd;wJ vdf; $wyhk;.

KONeu khw;wf; Fzfk;:

vspa tpiyr; rhu;G

2015

2012 2012

2015

1

90 1

75 90

75

P
P Q

Q





90 90
1

75 75

90 75
1 1

75 90

  

   

vspa fzpar; rhu;G

2015

2012 2015

2012

1

15 1 15 15
1

1518 18 18

18

15 18
1 1

18 15

q

q q

q
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vspa ngWkhdr; rhu;G

2015 2015

2012 2015 2015

2012 2012

2012

1P q

P q P

P

q

q



            

90 15 1

90 1575 18

75 18










90 15 75 18
1 1

75 18 90 15

 
   

 

,jw;Nfw;g midj;J vspa rhu;Gr; Rl;nlz;fSk; KONeu khw;wf; Fzfj;ijj;

jpUg;jp nra;fpd;wJ vdf; $wyhk;.

fhuzp khw;wf; Fzfk;:

2015 20152015 2015

2012 20122012 2012

P P Q

P P Q

q

q
   vd ,Uf;f Ntz;Lk;.

 
1875

1590

18

15

75

90




  MFk;.

           my;yJ

20152015 2015 / 2012 2012

2015 / 2012 2012

QP Q P Q

P P Q


 18

15

75

90
1875

1590





            my;yJ

2012

2015

2012/2015

20122012/20152015

P

P
qq

qq PP


    75

90

18

15
1875

1590





,jw;Nfw;g vspa rhu;Gr; Rl;nlz;fs; fhuzp khw;wf;Fzfj;ijf; nfhz;bUj;jy;

Ntz;Lk;.
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tl;lf;Fzfk;:

vspa tpiyr; rhu;G

1
2015

2010

2010

2012

2012

2015


P

P

P

P

P

P
 Mf ,Uj;jy; Ntz;Lk;.

90 75 60
1

75 60 90
    MFk;.

vspa fzpar; rhu;G

1
2015

2010

2010

2012

2012

2015 
q

q

q

q

q

q
 Mf ,Uj;jy; Ntz;Lk;.

1
15

20

20

18

18

15
  MFk;.

vspa ngWkhdr; rhu;G

2015 2015 2012 2012 2010 2010

2012 2012 2010 2010 2015 2015

1
P q P q P q

P q P q P q
    Mf ,Uj;jy; Ntz;Lk;.

90 15 75 18 60 20
1

75 18 60 20 90 15

  
  

  
 MFk;.

,jw;Nfw;g vspa rhu;G Rl;nlz;fs; midj;Jk;  tl;lf;Fzfj;ijf; nfhz;

bUf;Fk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 mbg;gilahff; nfhs;sg;gLfpd;w fhyg;gFjpf;Fr; rhu;ghff; ftdj;jpy; nfhs;sg;

gLfpd;w fhyg;gFjpapd; VjhtJ khwpnahd;wpd; khw;wq;fis mstpLtjw;F

gad;gLj;jg;gLfpd;w Rl;nlz; vspa rhu;Gr; Rl;nlz; vdg;gLk;.

 vspa rhu;Gr; Rl;nlz;iz %d;W Kiwfspy; mstplyhk;.

(i) vspa tpiyr;rhu;G

(ii) vspa fzpar;rhu;G

(iii) vspa ngWkhdr;rhu;G

 toq;fg;gl;Ls;s fhyg;gFjpnahd;wpd; xU gz;lj;jpw;fhd tpiyapid mbg;gil

ahz;bd; mg;gz;lj;jpd; tpiyf;Fr; rhu;ghf tpfpjnkhd;whf my;yJ tPj

nkhd;whf ntspaply; vspa tpiyr;rhu;G vdg;gLk;.

 gpd;tUk; #j;jpuq;fSf;Nfw;g vspa tpiyr; rhu;gpidf; fzpg;gplyhk;.

0

n
n

O

P
P

P
   my;yJ 100

n

O

P

P
  vd

P - nghUspd; tpiy

n - ftdj;jpy; nfhs;sg;gLk; fhyg;gFjp

O - mbg;gilf; fhyk; /  fhyg;gFjp
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 toq;fg;gl;Ls;s fhyg;gFjpnahd;wpy; xU nghUspidf; nfhs;tdT nra;Ak;

msT mbg;gilahz;by; mg;nghUisf; nfhs;tdT nra;Ak; mstpw;Fr;

rhu;ghf xg;gpLk;NghJ tpfpjnkhd;whfNth my;yJ tPjnkhd;whfNth fzpg;gply;

vspa fzpar;Rl;b vdg;gLk;.

 gpd;tUk; #j;jpuj;jpw;Nfw;g vspa fzpar; rhu;gpidf; fzpg;gpl KbAk;.

n
n

o
o

q
q

q
 my;yJ  100n

o

q

q


q  - nghUspd; msT

 n   - ftdj;jpy; nfhs;sg;gLk; fhyg;gFjp

 o - mbg;gilahz;L

 toq;fg;gl;Ls;s fhyg; gFjpnahd;wpy; xU nghUspw;Fr; nrYj;jg;gLfpd;w

ngWkjp mbg;gil fhyg;gFjpapd; mg;nghUspw;fhfr; nrYj;jg;gl;l ngWkjpf;F

rhu;ghf tpfpjnkhd;whf my;yJ tPjnkhd;whf ntspaply; vspa ngWkhdr;

rhu;G vdg;gLk;.

n n
n

o
o o

p q
V

p q
  my;yJ 100n n

o o

p q

p q
 

V - ngWkhdk;

P - tpiy

q - msT

n - ftdj;jpy; nfhs;sg;gLk; fhyg;gFjp

O - mbg;gilahz;L

 vspa rhu;Gr; Rl;nlz;fspy; gpd;tUk; gz;Gfs; fhzg;gLk;.

(1) KO milahsf; Fzfk;:

xU fhyg;gFjpapd;  rhu;ghf  xg;gpLk;NghJ  mf;fhyg;  gFjpapNyNa

vspa tpiyr; rhu;Gr; Rl;nlz;> vspa fzpar; rhu;Gr; Rl;nlz; kw;Wk;

vspa ngWkhdr; rhu;Gr; Rl;nlz; 1 my;yJ 100% Mff; fhzg;gLk;

vd;gJ ,jd; fUj;jhFk;.

a, b, c fhyg;gFjpf;fhd>

1a

a

P

P
 1a

a

q

q


1
a

a

V

V
 my;yJ  1

aa

aa

qP

qp
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(2) KO Neu khw;wy; Fzfk;:

,U fhyg; gFjpfSf;fhd Rl;nlz;fis mr;Rl;nlz;fspd; tpj;jpahrj;

jpdhy; ngUf;Fk;NghJ 1 fpilf;fg; ngWk; vd;gNj> ,jd; fUj;jhFk;.

a, b, c fhyg;gFjpf;fhd>

1
a

b

b

a

P

P

P

P
 my;yJ

1a

ab

b

p

pp
p



1a b

a a

q Q

q Q
  my;yJ

1
1a

ab

b

q

qq
q

 

1



ba

bb

bb

aa

qp

qp

qp

qp
 my;yJ  

1
1a a

a ab b

b b

p q

p qp q
p q

 

(3) fhuzp khw;wy; Fzfk;:

vspa tpiyr; rhu;Gr; Rl;nlz;iz vspa fzpar; rhu;Gr; Rl;nlz;zpdhy;

ngUf;Fk;NghJ vspa ngWkhdr; rhu;Gr; Rl;nlz;  fpilf;Fk;  vd;gNj

,jd; fUj;jhFk;.

 vspa fzpa msTr; Rl;nlz;

vspa tpiyr; rhu;Gr; Rl;nlz;

my;yJ

 vspa fzpa rhu;Gr; Rl;nlz;

vspa ngWkhdr; rhu;Gr; Rl;nlz;

a, b fhyg;gFjpf;fhd>

bb

aa

b

a

b

a

qp

qp

q

q

p

p
 vd

(4) tl;lf; Fzfk;:

,jd; %yk; fUjg;gLtJ a, b, c  vDk; %d;W fhyg;gFjpfSf;fhd

P =   tpiy> Q = msT> PQ = ngWkhdk; Mapd;>

1

1

a b c

b c a

a b c

b c a

p p p

p p p

q q q

q q q

  

  

1a a b b c c

b b c c a a

p q p q p q

p q p q p q
    MFk;.

=  vspa ngWkhdr; rhu;Gr; Rl;nlz;

=  vspa tpiyr; rhu;Gr; Rl;nlz;
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 jdp khwpnahd;wpd; khw;wq;fis VjhtJ fhyg;gFjpnahd;wpw;Fr; rhu;ghf

xg;gpl;L mstpLtjw;F vspa rhu;Gr; Rl;bfisg; gad;gLj;j KbAk;. xU

nghUspid cw;gj;jp nra;fpd;w my;yJ xU Nritapid khj;jpuk; toq;Ffpd;w

epWtdj;jpw;F  ,r;Rl;nlz; kpfg; gaDilajhFk;. ,J kpf ,yFthf>

tpsq;fpf; nfhs;sf;$baJk; ,yFthff; fzpg;gplf;$baJkhd mstPnlhd;

whFk;. vdpDk; gpd;tUk; gytPdq;fs; ,jpy; cs;slq;fpAs;sJ.

 gz;lq;fs; rpytw;wpd; tpiy msTfspy; my;yJ  ngWkjpfspy; Vw;gLk;

khw;wq;fis xNu jlitapy; xg;gpl Kbahik.

 eilKiw uPjpapy; jdpg;nghUnshd;wpd; tpiy  kl;lq;fspd; msTfis

my;yJ ngWkhdq;fis xg;gpLtij tpl Efu;T nra;ag;gLfpd;w midj;Jg;

nghUl;fisAk; xd;whff; fUjpj; jdpr;Rl;nlz; xd;iwg; ngw;W mjw;Nfw;g

tpiy my;yJ fzpak; my;yJ ngWkjp vd;gtw;iw xg;gpLtJ fUj;Jila

jhf miktJld; vspa  rhu;Gr;  Rl;nlz;fis  mjw;fhfg;  gad;gLj;j

KbahjpUj;jy;.
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Nju;r;rp 11.0: tzpfj; jPu;khdq;fis vLg;gjw;Fr; Rl;nlz;izg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 11.3: khwpfs; gytw;wpd; rhu;G khw;wq;fis mstpLtjw;Fj;

jdpr; Rl;nlz;izg; gad;gLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 vspa $l;Lr; Rl;nlz;iz mwpKfg;gLj;Jthu;.

 vspa $l;L tpiyr; Rl;nlz;> vspa $l;L fzpar; Rl;nlz;> vspa $l;L

ngWkhdr; Rl;nlz; vd;gtw;iw tpsf;Fthu;.

 toq;fg;gl;l juTfspd; cjtpAld; vspa $l;L tpiyr;Rl;nlz;> vspa $l;L

ngWkhdr; Rl;nlz; vd;gtw;iwf; fzpg;gpLthu;.

 vspa $l;Lr; Rl;nlz;fspd; gad;fs;> tiuaiwfis tpsf;Fthu;.

 vspa $l;L Rl;nlz;fisg; gad;gLj;jpj; jPu;khdnkLg;ghu;.

 vspar; rhu;Gr; ruhrupr; Rl;nlz;iz mwpKfg;gLj;Jthu;.

 vspa rhu;G ruhrupr; Rl;nlz;fisg; ngaupl;L mit xt;nthd;iwAk;

tpsf;Fthu;.

 toq;fg;gl;l jfty;fspD}lhf vspa tpiyr;rhu;G> vspa fzpar; rhu;G> vspa

ngWkhdr; rhu;G vd;gtw;wpd; ruhrupr; Rl;nlz;fisf; fzpg;gpLthu;.

 vspa rhu;Gr; Rl;nlz;fspd; gad;fisAk; tiuaiwfisAk; tpsf;Fthu;.

 vspa rhu;Gr; ruhrup Rl;nlz;fisg; gad;gLj;jpj; jPu;khdnkLg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 2016 Nk> [{d; khjq;fSf;fhd ruhrupf; FLk;gnkhd;W thunkhd;Wf;F Efu;fpd;w

czTg; gz;lq;fs; rpytw;wpd; tpiyfisAk; msTfisAk;  tFg;giwapy;

Kd;itf;fTk;.

nghUs; Nk [{d;

 myF tpiy msT myF tpiy msT

P Q P Q

muprp (kg) 80 10 90 08

rPdp (kg)    100 03    102 02

ghz; (400g) 50 08 60 07

ngw;Nwhy; (yPw;wu;;)    150 20    120 25

 rfy nghUl;fspdJk; tpiy khw;wq;fisj; jdpr; Rl;nlz;zpd; %yk; fhl;lg;gl

Ntz;Lnkd khztu;fSf;F tpsf;fTk;. ,jw;fhfg; gpd;gw;wg;glNtz;ba

eilKiwfs; njhlu;gpy; khztu;fsplk; Nfl;lwpaTk;.

 Nk khjj;jpw;Fr; rhu;ghf xg;gpLk;NghJ [{d; khjj;jpd; nghUl;fspd; tpiykhw;wq;

fisf; fzpg;gjw;fhd Kiwnahd;iw Kd;nkhopaTk;.

[{d; khjj;jpy; rfy gz;lq;fspd; tpiyfspdJk; nkhj;jk;

Nk khjj;jpy; rfy gz;l tpiyfspd; nkhj;jk;

372
100

380
 

97.9%

  100
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 Nk khjj;jpw;Fr; rhu;ghf xg;gpLk;NghJ [{d; khjj;jpy; ftdj;jpy; nfhs;sg;gl;l

rfy nghUl;fspd; tpiyahdJ 2.1% j;jpdhy; Fiwtile;Js;sJ.

 ,Nj Kiwapy; rfy nghUl;fspdJk; Nfs;tp msthdJ khw;wkile;Js;s

Kiwapid midj;Jg; nghUl;fspd; ngWkhdq;fs; khw;wkile;j Kiwapidr;

jdpr; Rl;nlz; %yk; ntspg;gLj;jpf; fhl;lKbAk; vd khztu;fSf;Fj;

njspTgLj;jTk;.

nraw;ghL - 1

NkNy Kd;itf;fg;gl;l nghUl; gl;baypy; tpiykl;l NtWghLfisf; fhl;bathW

msTfSk; ngWkhdq;fSk; khw;wkilfpd;w Kiwapidg; gpd;tUk; tha;g;ghl;b

idg; gad;gLj;jpf; fzpg;gpLtjw;F khztu;fSf;F MNyhrid toq;fTk;.

(i) Nk khjj;jpw;Fr; rhu;ghf xg;gpLk;NghJ [{d; khjj;jpy; nghUs;fspd; msTfs;

khw;wkilfpd;w Kiwapid mwpe;J  nfhs;tjw;Fg;  gpd;tUk; #j;jpuj;ijg;

gad;gLj;jTk;.

[{d; khjj;jpy; nfhs;tdT nra;ag;gl;l nghUs; msTfspd; nkhj;jk;

Nk khjj;jpy; nfhs;tdT nra;ag;gl;l nghUs; msTfspd; nkhj;jk;

(ii) Nk khjj;jpw;Fr; rhu;ghf xg;gpLk;NghJ [{d; khjj;jpy; nghUl;fspd;  ngW

khdk; khw;wkilfpd;w Kiwapid mstpLtjw;Fg; gpd;tUk; #j;jpuj;ijg;

gad;gLj;jTk;.

[{d; khjj;jpy; nfhs;tdT nra;ag;gl;l  nghUl;fspd; ngWkhdk;

Nk khjj;jpy; nfhs;tdT nra;ag;gl;l nghUl;fspd; ngWkhdk;

 khztu;fspdhy; Kd;itf;fg;gl;l tpilfisg; gpd;tUkhW fye;JiuahlTk;.

tpilfs;:

nghUs; Nk khjk; [{d; khjk;

myF  msT myF  msT

tpiy tpiy

P Q P Q P Q P Q

muprp (kg) 80 10 800 90 08 720

rPdp (kg)    100 03 300    102 02 204

ghz; (400g) 50 08 400 60 07 420

ngw;Nwhy; (yPw;wu;;)    150 20    3000    120 25         3000

41    4500 42         4344

I f;fhd tpil:

42
100 102.4%

41
  

Nk khjj;jpw;Fr; rhu;ghf xg;gpLk;NghJ [{d; khjj;jpy; Nfs;tpapd; msT 2.4%j;jp

dhy; mjpfupj;Js;sJ.

II f;fhd tpil:

4344
100 96.5%

4500
  

Nk khjj;jpw;Fr; rhu;ghf xg;gpLk;NghJ [{d; khjj;jpy; nghUl;fspd; ngWkhdk;

3.5% j;jpdhy; Fiwtile;Js;sJ.

  100

  100
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 Nkw;fhl;ba Kiwapy; nghUl;fs; Nritfs; rfytw;iwAk; nghJthff;

fUjp ,U fhyq;fSf;fpilapyhd tpiy> msT> ngWkhdk; vd;gd khw;w

kilfpd;w Kiwapidr; Rl;nlz;fspd; %yk; ngw;Wf; nfhs;s KbAk; vd

khztu;fSf;F tpsf;fTk;.

NkNy toq;fg;gl;l nghUl;fspd; tpiykl;lq;fs;> msTfs; vd;gtw;iw

cs;slf;fpa gl;baypD}lhfg; gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

nraw;ghL - 2

cq;fSf;F toq;fg;gl;Ls;s nghUl;fspd; tpiykl;lk;> msT vd;gtw;iw

cs;slf;fpa gl;baypd; Clhfg; gpd;tUtdtw;iwf; fzpg;gplTk;.

(i) xt;nthU nghUSf;Fk; jdpj;jdpahf tpiyr;rhu;Gfisg; ngw;Wf;

nfhs;sTk;. (Nk khjj;jpw;Fr; rhu;ghf [{d; khjj;jpw;F)

(ii) mt;tpiyr; rhu;Gfs; midj;ijAk; $l;lTk;.

(iii) tpiyr; rhu;Gfspd; nkhj;jj;ij cUg;gbfspd; vz;zpf;ifapdhy; tFj;J

ruhrupapidg; ngw;Wf; nfhs;sTk;.

(iv) mt;tpilapid  tPjnkhd;whfg;  ngw;Wf; nfhz;L  tpiykhw;wq;fis

tpsf;fTk;.

khztu;fspdhy; ngwg;gl;l tpilfspD}lhff; fPNo fhl;lg;gl;Ls;sthW fye;Jiu

ahlnyhd;wpYk; <LglTk;.

tpil:

(i) muprpf;fhd tpiyr;rhu;G 125.1
80

90


rPdpf;fhd tpiyr;rhu;G 020.1
100

102


ghZf;fhd tpiyr;rhu;G 200.1
50

60


ngw;NwhYf;fhd tpiyr;rhu;G 800.0
150

120


(ii) 1.1.25 + 1.020 + 1.200 + 0.800 = 4.1145

(iii) 03625.1
4

145.4


(iv) %6.103

Nk khjj;jpw;Fr; rhu;ghf xg;gpLk;NghJ [{d; khjj;jpd; nghUl;fspd; tpiy

3.6% j;jpdhy;  mjpfupj;Js;sJ.

 ,k;Kiwf;fika fzpg;gplg;gl;l Rl;nlz; myFfspy; rhuhjit vd khztu;

fSf;F tpsf;fTk;.
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 ,jw;fika vspa $l;Lr; Rl;nlz;fspy; fhzg;gLfpd;w gytPdnkhd;whd

myFfs; njhlu;gpy; ftdk; nrYj;jhik fhuzkhf Vw;gLk; jhf;fkhdJ

,r;Rl;nlz;fspy; fhzg;gltpy;iy vd khztu;fSf;Fj; njspTgLj;jTk;.

 ,k;Kiwapy; fzpg;gplg;gl;l Rl;nlz;fs; vspa rhu;Gr; ruhrup Rl;nlz; vdg;gLk;

vd;gij khztu;fSf;F njspTgLj;jTk;.

 tpiyia mbg;gilahff; nfhz;Lk;> msT kw;Wk; ngWkjp vd;gtw;iw

mbg;gilahff; nfhz;Lk; vspa rhu;Gr; ruhrupr; Rl;nlz;izf; fzpg;gpl

KbAnkd;gij cWjpg;gLj;jTk;.

nraw;ghL - 3

Ie;J Ngu;fis cs;slf;fpa rhjhuz FLk;gnkhd;W Efu;fpd;w nghUl;fspd;

myF tpiyfSk;> khjhe;jk; gad;gLj;Jfpd;w nghUl;fspd; msTk; gpd;tUk;

ml;ltizapy; fhl;lg;gl;Ls;sJ. mjd; cjtpAld; Nfl;fg;gl;Ls;s tpdhf;fSf;F

tpilaspf;fTk;.

nghUl;fspd;  2012    2015

tif P  &gh Q  &gh P  &gh Q  &gh

muprp (kg) 80 20 110 15

rPdp (kg) 75 07   90 05

Kl;il (myF) 10 25   12 20

ghy;kh (fpNyh)   500 01 600 01

Njq;fhnaz;nza;    125 03 200 02
(1 Nghj;jy;)

2012 f;Fr; rhu;ghf xg;gpLk;NghJ 2015 Mk; tUlj;jpy;>

(1) vspa tpiyr;rhu;gpd; ruhrupr; Rl;nlz;

(2) vspa fzpar; rhu;gpd; ruhrupr; Rl;nlz;

(3) vspa ngWkhdr; rhu;gpd; ruhrupr; Rl;nlz;

vd;gtw;iwf; fzpf;f. xt;nthU Rl;nlz;fisAk; tPjq;fshff; fzpg;gpl;L

tpiy> msT kw;Wk; ngWkjp khw;wkiljiyj; njspTgLj;jTk;.

tpilfs;:

(1) vspa tpiyr; Rl;nlz;zpd; ruhrupr; Rl;nlz;

%5.131

315.1

5

6.12.12.12.1375.1

5

125

200

500

600

10

12

75

90

80

110










2012f;F rhu;ghf xg;gpLk;NghJ 2015 ,y; nghUl;fspd; tpiy 31.5% j;jhy;
mjpfupj;Js;sJ.
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(2) vspa fzpar; rhu;gpd; ruhrup Rl;nlz;

5

2

1720 3

1

25

20515


5

67.018.0714.075.0 


0 .7 9

7 9 %





2012f;F rhu;ghf xg;gpLk;NghJ 2015 ,y; nghUl;fisg; ghtid nra;Ak;

msT 21%j;jpdhy; Fiwe;Js;sJ.

(3) vspa ngWkhdr; rhu;gpd; ruhrupr; Rl;nlz;

110 15 90 05 12 20 600 1 200 2

80 20 75 7 10 25 500 1 125 3

5

1650 450 240 600 400

1600 525 250 500 375
5

1.023

102.3%

1.031 0.857 0.96 1.2 1.067

5

    
    

    

   






   


2012f;F rhu;ghf xg;gpLk;NghJ 2015 ,y; nghUl;fspd; ngWkhdk; (ngWkjp)

2.3%j;jpdhy;  mjpfupj;Js;sJ.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 mbg;gilf; fhyg;gFjpf;Fr; rhu;ghf xg;gpl;Lg; ghu;f;Fk;NghJ ftdj;jpy; nfhs;sg;

gLfpd;w fhyg;gFjpf;Fupa fhuzpfs; rpytw;wpd; khw;wj;jpid xNu jlitapy;

ntspf;fhl;Ltjw;fhf fzpg;gplg;gLfpd;w jdpr; Rl;nlz; vspa $l;Lr; Rl;nlz;

vdg;gLk;.

 vspa $l;Lr; Rl;nlz;iz %d;W Kiwfspy; mstpl KbAk;.

 vspa $l;L tpiyr; Rl;nlz;

 vspa $l;L fzpar; Rl;nlz;

 vspa $l;L ngWkhdr; Rl;nlz;

 vspa $l;L tpiyr;Rl;nlz;>

 mbg;gilf; fhyg;gFjpf;Fr; rhu;ghf ftdj;jpy;  nfhs;sg;gLfpd;w fhyg;

gFjpapy; nghUl;fs; kw;Wk; Nritfs; ,uz;L my;yJ mjw;F $Ljyhd

msTfspd; tpiy khw;wq;fis tPjnkhd;whfg; ngw;Wf; nfhs;sy; vspa

$l;L tpiyr;Rl;nlz; vdg;gLk;.
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gpd;tUk; #j;jpuj;jpw;Nfw;g mjidf; fzpg;gpl KbAk;.

SAPI 100n

o

P

P


 



nq - ftdj;jpy;  nfhs;sg;gLfpd;w  fhyg;gFjpf;fhd  nghUl;fs;

midj;jpdJk; tpiyfspd; nkhj;jk;.

oq - mbg;gilahff;  nfhs;sg;gLfpd;w  fhyg;gFjpf;fhd  mg;

gz;lq;fs; midj;jpdJk; tpiyfspd; nkhj;jk;.

vspa $l;L fzpar; Rl;nlz;

 mbg;gilahz;bw;F rhu;ghf xg;gpLk;NghJ ftdj;jpy; nfhs;sg;gLfpd;w fhyg;

gFjpapy; nghUl;fs;> Nritfs; ,uz;L my;yJ mij tplf; $ba fzpaq;

fspd; khw;wq;fis tPjnkhd;whff; Fwpg;gpl;Lg; ngw;Wf; nfhs;tJ vspa

$l;Lf; fzpar; Rl;nlz; vdg;gLk;.

 gpd;tUk; #j;jpuj;ijg; gad;gLj;jp mjidf; fzpg;gpl KbAk;.

SAQI 100n

o

q

q


 



nq - ftdj;jpy; nfhs;sg;gLfpd;w fhyg;gFjpf;fhd rfy gz;lq;

fspdJk; fzpaq;fspd; nkhj;jk;.

oq - mbg;gilahz;by; mg;gz;lq;fs; rfytw;wpdJk; fzpaq;fspd;

nkhj;jk;.

vspa $l;L ngWkhdr; Rl;nlz;

 mbg;gilahz;Lf;Fr; rhu;ghff; ftdj;jpy; nfhs;sg;gLfpd;w fhyg;gFjpapy;

nghUl;fs; kw;Wk; Nritfs; ,uz;L my;yJ mijtplf; $ba ngWkhdj;jpd;

(ngWkjpapy;) khw;wq;fis tPjnkhd;whfg; ngw;Wf; nfhs;tJ vspa $l;L

ngWkhdr; Rl;nlz; vdg;gLk;.

 gpd;tUk; #j;jpujpw;Nfw;g mjidf; fzpg;gpl KbAk;.

0

SAVI 100n n

o

p q

P q


 



nnqp - ftdj;jpy;  nfhs;sg;gLfpd;w  fhyg;gFjpf;fhd  nghUl;fspd;

ngWkjpfspd; (tpiy  msT) nkhj;jk;.

oqP0 - mbg;gilahff; nfhs;sg;gLfpd;w fhyg;gFjpapy; mg;gz;lq;fspd;

ngWkjpfspd; (tpiy  msT) nkhj;jk;.

 nghJthf tpiykl;lk;> msT my;yJ ngWkjpapy; Vw;gLfpd;w khw;wq;fisj;

jdpr;Rl;nlz;zpdhy; mstpl KbakhapUg;gJ vspa $l;Lr; Rl;nlz;fspd;

ed;ikahFk;.
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 vdpDk; gpd;tUk; ,uz;L gytPdq;fs; mjpy; fhzg;gLfpd;wd.

(i) ,r;Rl;nlz;fs; nghUl;fspd; rhu;G (xg;gPl;L uPjpahd) Kf;fpaj;Jtj;ijf;

ftdj;jpy; nfhs;shik.

cjhuzkhf tho;f;ifr; nryTr; Rl;nlz;izf; fzpf;Fk;NghJ rPdp>

cg;G vd;gtw;wpw;F rkkhd epiwapid toq;fy;.

(ii) nghUspid mstpLfpd;w myFfs; njhlu;gpy; ftdj;jpy; nfhs;shik.

cjhuzkhf rPdp kg  ,Yk;>  vz;nza;  yPw;wupYk;>  Jzp kPw;wupYk;

msf;fg;gLk;.   mt;tyFfs;  Rl;nlz;iz  ngWkhdj;jpYk;  jhf;fj;ij

Vw;gLj;Jk.

 mbg;gilahz;bw;Fr; rhu;ghff; ftdj;jpy; nfhs;sg;gLfpd;w fhyg;gFjpapy;

xt;nthU gz;lj;jpw;Fk; ntt;Ntwhfr; rhu;Gfs; fzpf;fg;gl;L mt;thW fzpf;fg;

gl;l rhu;Gfs; rfytw;wpdJk; nkhj;jj;jpd; ruhrupapidg; ngWk;NghJ mJ

vspa rhu;gpd; ruhrupr; Rl;nlz; vd miof;fg;gLk;. mjid 100 ,dhy;

ngUf;fp tPjnkhd;whfTk; ngw;Wf; nfhs;s KbAk;.

 fPNo $l;lg;gl;Ls;sthW vspa rhu;gpd; ruhrupr; Rl;nlz;iz 3 tiffspy;

fzpg;gpl KbAk;.

(i) vspa tpiyr;rhu;gpd; ruhrupr; Rl;nlz;

(ii) vspa fzpar; rhu;gpd; ruhrupr; Rl;nlz;

(iii) vspa ngWkhdr; rhu;gpd; ruhrupr; Rl;nlz;

 vspa tpiyr;rhu;gpd; ruhrupr; Rl;nlz;

toq;fg;gl;Ls;s N   nghUl; njhFjpnahd;wpd; mbg;gilf; fhyg;gFjpf;Fr;

rhu;ghf toq;fg;gl;Ls;s fhyg;gFjpf;fhd xt;nthU nghUspdJk; tpiyf;fhf

ntt;Ntwhfg; ngw;Wf; nfhz;l vspa tpiyr; rhu;Gfisf; $l;b> cUg;gb N
njhifapdhy; tFf;Fk;NghJ vspa tpiyr; rhu;gpd; ruhrupr; Rl;nlz; fpilf;fg;

ngWk;. mg;ngWkjpapid 100 ,dhy; ngUf;fp tPjkhfTk; ngw;Wf; nfhs;s

KbAk;. gpd;tUk; #j;jpuj;jpw;Nfw;g ,jidf; Fwpg;gplyhk;.

0AISPR 100

np
P

N

  
  

 vspa fzpar;rhu;gpd; ruhrupr; Rl;nlz;

toq;fg;gl;Ls;s N   nghUl; njhFjpnahd;wpd; mbg;gilf; fhyg;gFjpf;Fr;

rhu;ghf toq;fg;gl;Ls;s fhyg;gFjpf;fhd xt;nthU nghUspdJk; fzpaq;

fspw;fhf ntt;Ntwhfg; ngw;Wf; nfhz;l vspa fzpaq;fspd; rhu;Gfisf;

$l;b cUg;gb N njhifapdhy; tFf;Fk;NghJ vspa fzpar; rhu;gpd; ruhrupr;

Rl;nlz; fpilf;fg; ngWk;. mg;ngWkjpapid 100 ,dhy; ngUf;fp tPjkhfTk;

ngw;Wf; nfhs;s KbAk;. gpd;tUk; #j;jpuj;jpw;Nfw;g ,jidf; fzpg;gplyhk;.

0AISQR 100

nq
q

N
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 vspa ngWkhdr; rhu;gpd; ruhrupr; Rl;nlz;

toq;fg;gl;Ls;s N   nghUl; njhFjpnahd;wpd; mbg;gilf; fhyg;gFjpf;Fr;

rhu;ghf toq;fg;gl;Ls;s fhyg;gFjpf;fhd ntt;NtW nghUspdJk; ngWkhdj;

jpw;F (ngWkjpf;F) ntt;Ntwhfg; ngw;Wf; nfhz;l vspa ngWkhdr; rhu;Gfisf;

$l;b cUg;gb N njhifapdhy; tFf;Fk;NghJ vspa ngWkhdr; rhu;gpd;

ruhrupr; Rl;nlz; fpilf;fg; ngWk;. mg;ngWkjpapid 100 ,dhy; ngUf;fp

tPjkhfTk; ngw;Wf; nfhs;s KbAk;.

 gpd;tUk; #j;jpuj;jpw;Nfw;g ,jidf; fzpg;gplyhk;.

0 100

n n

o

p q
p q

N

 
 
  



 vspa rhu;gpd; ruhrupr; Rl;nlz;fspy; ed;ikfs; gpd;tUkhW:

 gy;NtW nghUl;fs;> Nritfs; fhzg;gLk;NghJ  mit  rfytw;wpw;Fk;

nghJthf jdpr; Rl;nlz;fisg; ngw;Wf; nfhs;s KbAkhapUj;jy;.

 xt;nthU nghUl;fs; my;yJ NritfSf;Fk; ntt;Ntwhfr;  rhu;gpidf;

fzpg;gpLk; NghJ myFfspd; jhf;fk; tpyFtjdhy; myFfspdhy; RahjPd

khd mstPnlhd;W fpilf;fg; ngwy;.

 vdpDk; vspa rhu;Gr; Rl;nlz;fspy; fhzg;gLfpd;w gytPdnkhd;whfpa nghUl;

fspd; rhu;G Kf;fpaj;Jtj;jpidf; ftdj;jpy; nfhs;shik ,r;Rl;nlz;zp

Ys;s Fiwghnlhd;whFk;.
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Nju;r;rp 11.0: tzpfj; jPu;khdq;fis vLg;gjw;Fr; Rl;nlz;izg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 11.4: epiw ,liyg; gad;gLj;jpg; gy khwpfSf;fhd epiw

,lg;gl;l jpus; Rl;nlz;fisf; fl;bnaOg;Gthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 epiw ,lg;gl;l jpus; Rl;nlz;iz tpsf;Fthu;.

 nghUs;fspd; xg;gPl;L uPjpahd Kf;fpaj;Jtj;ijf; fUj;jpw; nfhs;tjd;

gad;fisr; Rl;bf; fhl;Lthu;.

 epiw ,lg;gl;l jpus; Rl;nlz;fisg; gl;bay;gLj;Jthu;.

 ,yh];gpaupd; Rl;nlz;zpw;F tpsf;fk; $Wthu;.

 Fwpj;j #j;jpuq;fisg; gad;gLj;jpg; ,yh];gpaupd; tpiy> fzpar; Rl;nlz;

fisf; fzpg;gpLthu;.

 ,yh];gpaupd; Rl;nlz;zpd; gz;Gfis ntspg;gLj;Jthu;.

 ghNrapd; Rl;nlz;iz tpsf;Fthu;.

 #j;jpuq;fisg; gad;gLj;jp ghNrapd; tpiy> fzpar; Rl;nlz;fisf; fzpg;

gpLthu;.

 ghNrapd; Rl;nlz;zpd; gz;Gfisf; Fwpg;gpLthu;.

 khu;\y; v[;Ntu;jpd; Rl;nlz;id tpsf;Fthu;.

 #j;jpuq;fisg; gad;gLj;jp khu;\y; v[;Ntu;jpd; tpiy kw;Wk; fzpar; Rl;nlz;

fisf; fzpg;gpLthu;.

 khu;\y; v[;Ntu;j; Rl;nlz;zpd; gz;Gfisg; gl;bay;gLj;Jthu;.

 gp\upd; nkhj;jr; Rl;nlz;iz tpsf;Fthu;.

 gp\upd; nkhj;j tpiy kw;Wk; fzpar; Rl;nlz;fis #j;jpuq;fisg; gad;gLj;jp

fzpg;gpLthu;.

 gp\upd; nkhj;jr; Rl;nlz;zpd; gz;Gfisg; gl;bay;gLj;Jthu;;.

 tifg; gUtr; Rl;nlz;iz tpsf;Fthu;.

 #j;jpuq;fspD}lhf tifg; gUt tpiy> fzpar; Rl;nlz;fisf; fzpg;gpLthu;.

 tifg; gUtr; Rl;nlz;fspd; gz;Gfisg; gl;bay;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; re;ju;g;gq;fspd; khztu;fs; ftdk; nrYj;jr; nra;aTk;.

thunkhd;wpw;F rhjid tPnlhd;wpw;Fj; Njitahd Efu;Tg; nghUs;fs;

rpytw;wpd; tpiy kl;lq;fSk; rhjhuz FLk;gnkhd;W thunkhd;wpy; mg;

nghUl;fis nfhs;tdT nra;fpd;w msTfSk; ,U tUlq;fspd; tpiy

kw;Wk; msTfspd; mbg;gilapy; gpd;tUkhW jug;gLfpd;wJ.

2010      2016

nghUs;   tpiy(&) msT  tpiy(&) msT

ntq;fhak; (kg) 30 500g   50 500g

muprp (kg) 80 12kg   90 11kg

rPdp (kg) 75 03kg 110 03kg
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 2010 Mk; Mz;L tpiy kl;lq;fSld; xg;gpl;L 2016 Mk; Mz;L fhyg;

gFjpf;fhf Nkw;fhl;ba nghUl;fspd; tpiy khw;wq;fis tPjnkhd;whfg;

ngw;Wf; nfhs;s Ntz;Lk;.

 gpd;tUk; tplaq;fisf; fye;Jiuahb nghUj;jkhd #j;jpunkhd;iwf; fl;b

naOg;Gtjw;F khztu;fSf;F topfhl;lTk;.

 2016 Mk; Mz;bd; tpiyfspd; nkhj;jk;

2010 Mk; Mz;bd; tpiyfspd; nkhj;jk;

250
100

185

135.14%

 



 2010 Mk; Mz;Lld; xg;gpLk;NghJ Nkw;fhl;ba nghUs;fspd; tpiyahdJ

2016 Mk; Mz;by; 35.14% j;jpdhy; cau;tile;Js;sJ.

 thuhe;jk; cg;G gad;gLj;jg;gLfpd;w msT muprp> rPdp Mfpa nghUs;fs;

gad;gLj;jg;gLk; msTfspy; NtWgl;lJ vd khztu;fSf;F tpsf;fp

xt;nthU nghUspdJk; xg;gPl;L uPjpahd Kf;fpaj;JtKk; NtWgl;lJ vd;gij

cWjpg;gLj;jTk;.

 vdNt tpiyr; Rl;nlz;fisf; fl;bnaOg;Gtjw;Fg; nghUs; nfhs;tdT

nra;ag;gLk; msTfSk; gpuNahfj;jpy; gad;gLj;jg;gly; Ntz;Lk; vd;gij

cWjpg;gLj;jTk;.

 nghUs;fspd; tpiy kl;lq;fs; kl;Lkd;wp msTfs; njhlu;ghfTk; ftdk;

nrYj;jp gpd;tUk; Kiwapy; tpiyr; Rl;nlz;fisf; fl;bnaOg;g KbAk;

vd;gij tpsf;fg;gLj;jpf; nfhLf;fTk;.

(i) 100
20162010

20162016 




qp

qp
vDk; tifapy;

my;yJ

(ii) 100
20102010

20102016 




qp

qp
vDk; tifapy;

 Nkw;fhl;ba #j;jpuj;jpw;fika gpd;tUk; tifapy; tpiyr; Rl;nlz;izf;

fzpg;gpl;Lf; fhl;Ltjw;F MNyhrid toq;fTk;.

(i) 100
20162010

20162016 




qp

qp

     
     

%09.120

100
1120

1345

100
37511805.030

311011905.050











100
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 2010 Mk; Mz;il mbahz;lhff; fUjp 2016 Mk; Mz;bw;fhfj; njupT

nra;j nghUs;fs; rpytw;wpd; tpiy kl;lq;fspd; khw;wq;fs; fzpg;gplg;gl;

bUf;fpd;wJ vdTk;> ,jw;fhf 2010 Mk; Mz;bd; NghJ mg;nghUs;fisf;

nfhs;tdT nra;j msTfspd; mbg;gilapy; epiw ,ly; nra;ag;gl;Ls;sJ

vdTk; njspTgLj;jTk;.

 ,t;thW fzpg;gplg;gLk; nghOJ 19.58% j;jpdhy; nghUs;fspd; tpiy cau;

tile;Js;sJ vdTk; njspTgLj;jTk;.

 ,k;Kiwapy; fzpg;gplg;gl;l tpiyr; Rl;nlz; epiw ,lg;gl;l jpus; Rl;nlz;

vd miof;fg;gLk; vd;gij tpsf;fg;gLj;jTk;.

 epiw ,lg;gl;l jpus; Rl;nlz;zhdJ tpiyr; Rl;nlz;> fzpar; Rl;nlz;>

vd ,U Kiwfspy; fzpf;f KbAk; vdTk;> tpiyr; Rl;nlz;izf; fzpg;gpLk;

nghOJ msTfspd; mbg;gilapy; msTr; Rl;nlz; fzpg;gpLk; nghOJ

tpiyapdbg; gilapYk; epiw,ly; Nkw;nfhs;sg;gLk; vdj; njspTgLj;jTk;.

nraw;ghL - 1

gpd;tUk; tpguq;fs; cs;slf;fg;gl;l juTj; njhFjpia khztu;fSf;Fg; ngw;Wf;

nfhLj;Jr; nraw;ghl;by; <LgLj;jr; nra;aTk;.

 ruhrupf; FLk;gnkhd;wpd; khjhe;jk; Efu;T nra;ag;gLk;  nghUl;fs; rpytw;wpd;

,uz;L tUlq;fSf;fhd mynfhd;wpw;fhd tpiy kl;lq;fSk; nfhs;tdT

nra;j myFfspd; vz;zpf;ifAk; gpd;tUkhW jug;gLfpd;wJ.

  2012 2016

cUg;gbfs; tpiykl;lk; msTfs; tpiykl;lk; msTfs;

 (P) &gh      (Q)        (P) &gh      (Q)

muprp (kg)   70.00 40   85.00 35

rPdp (kg)   80.00 08 100.00 06

kpsfha; (kg) 120.00 01 150.00 01

kh (kg)   80.00 03 110.00 02

Njq;fha; vz;iz (  ) 150.00 03 200.00 02

(i) 2012 Mk; Mz;Lld;  xg;gpLk;NghJ  2016  Mk; Mz;by; nghUs;fspd;

tpiy khw;wkilfpd;w Kiwapidf; fhl;Ltjw;F

(m) 2012 Mk; Mz;bd;  mstpdbg;gilapy; epiw ,lg;gLtjd; %yk;>

100
20122012

20122016 




qp

qp
vDk; #j;jpuj;ijg; gad;gLj;jp

(M) 2016 Mk; Mz;bd; mstpdbg;gilapy; epiw ,lg;gLtjd; %yk;>

100
20162012

20162016 




qp

qp
vDk; #j;jpuj;ijg; gad;gLj;jp

tpiyr; Rl;nlz;izf; fzpg;gpl;L mtw;iwj; njspTgLj;jTk;.
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(ii) 2012 Mk; Mz;Lld; xg;gpLk;NghJ  2016 Mk; Mz;by; nghUs; nfhs;tdT

msTfs; khw;wkile;j Kiwapidf; fhl;Ltjw;F>

(m) 2012 Mk; Mz;bd; tpiyapdbg;gilapy; epiwapLtjd; %yk;>

2016 2012

2012 2012

100
q p

q p




  vDk; #j;jpuj;ijg; gpuNahfpj;J>

(M) 2016 Mk; Mz;L tpiyapdbg;gilapy; epiwapLtjd; %yk;>

2016 2016

2012 2016

100
q p

q p




  vDk; #j;jpuj;ijg; gpuNahfpj;J>

msTr; Rl;nlz;izf; fzpg;gpl;L mtw;iw tpsf;fTk;.

tpil:

(i) tpiyr; Rl;nlz;

(m) 2012 Mk; Mz;bd; mstpdbg;gilapy; epiwaplg;gLtjd; %yk;>

2016 2012

2012 2012

100
p q

p q






       
         

85 40 100 8 150 1 110 3 200 3
100

70 40 80 8 120 1 80 3 150 3

      
 

        

3400 800 150 330 600
100

2800 640 120 240 450

    
      

5280
100

4250
    124.24%

2012 Mk; Mz;Lld; xg;gpLk;NghJ 2016 Mk; Mz;bd; nghUs;fspd;

tpiy 24.24%j;jpdhy;  cau;tile;Js;sJ.

(M) 2016 Mk; Mz;bdbg;gilapy; epiwaplg;gLtjd; %yk;>

100
20162012

20162016 




qp

qp

       
         

85 35 100 6 150 1 110 2 200 2
100

70 35 80 6 120 1 80 2 150 2

      
 

        

2975 600 150 220 400
100

2450 480 120 160 300

   
 

   

 
  

4345
100

3510
     123.8%

2012 Mk; Mz;Lld; xg;gpLk;NghJ  2016 Mk; Mz;by; nghUs;fspd;

tpiy 23.8%j;jpdhy; cau;tile;Js;sJ.
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(ii) fzpa ngWkhdr; Rl;nlz;

(m) 2012 Mz;L tpiyapdbg;gilapy; epiwaplg;gLtjd; %yk;>

2016 2012

2012 2012

100
q p

q p






       
         

%59.82

100
4250

3510

100
315038011208804070

215028011206803570











2012  Mk;  Mz;Lld;  xg;gpLk;NghJ 2016  Mk; Mz;by; nghUs;

nfhs;tdT nra;Ak; msT 17.4% j;jpdhy; Fiwtile;Js;sJ.

(M) 2016 Mk; Mz;bd; tpiyapd; mbg;gilapy; epiwaplg;gLtjd; %yk;>

2016 2016

2012 2016

100
q p

q p






        
         

85 35 100 6 150 1 110 2 200 2
100

785 40 100 8 150 1 110 3 200 3

2975 600 150 220 400
100

3400 800 150 330 600

4345
100

5280

82.29%

      
 

        

    
      

 



2012  Mk;  Mz;Lld;  xg;gpLk;NghJ 2016  Mk; Mz;by; nghUs;

nfhs;tdT nra;Ak; msT 17.71% j;jpdhy; Fiwtile;Js;sJ.

 NkNy fzpg;gplg;gl;l Kiwf;fika>

 mb Mz;bd; mbg;gilapy; epiwaplg;gly; ,yh];gpaups; Kiw vdTk;>

 fUj;jpw; nfhs;sg;gLk; Mz;bdbg;gilapy;  epiw  ,lg;gLjy; ghNrapd;

Kiw vdTk; tpsf;fTk;.
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nraw;ghL - 2

nraw;ghL - 1 ,y; ngwg;gl;l tpilapid mbg;gilahff; nfhz;L khztu;fisg;

gpd;tUk; nraw;ghLfspy; <LgLj;jr; nra;aTk;.

(1) ,yh];gpaupd; tpiyr; Rl;nlz;izAk; kw;Wk; ghNrapd; tpiyr; Rl;nlz;iz

Ak; ngUf;fp tu;f;f%yj;ijg; ngw;Wf; nfhs;sTk;.

 ,yh]; gpaupd; tpiyr; Rl; nlz; ghNrapd; tpiyr; Rl; nlz;

(2) ,yh];gpaupd; fzpar; Rl;nlz; kw;Wk; ghNrapd; fzpar; Rl;nlz; vd;g

tw;iwg; ngUf;fp tu;f;f%yj;ijg; ngw;Wf; nfhs;sTk;.

 ,yh]; gpaupd; fzpar; Rl; nlz; ghNrapd; fzpar; Rl; nlz;

tpilfs;:

(1) 124.24 123.8

15380.912

  02.124

2012 Mk; Mz;Lld; xg;gpLk;NghJ 2016 Mk; Mz;by; nghUl;fspd;

tpiykl;lk; 24.02% j;jpdhy; mjpfupj;Js;sJ.

(2) 82.59 82.29

67.96.3311

44.82

2012  Mk;  Mz;Lld;  xg;gpLk;NghJ 2016 Mk; Mz;by; nghUl;fspd;

nfhs;tdT nra;Ak; msT 17.56% j;jpdhy; Fiwtile;Js;sJ.

nraw;ghL - 3

 mbg;gilahz;L> ftdj;jpy; nfhs;sg;gLfpd;w Mz;L Nghd;w ,U Mz;L

fisAk; mbg;gilahff; nfhz;l epiwapliyg; gad;gLj;jp Rl;nlz;fisf;

fzpg;gjw;fhf gpd;tUk; nraw;ghl;by; khztu;fis <LgLj;jTk;.

 nraw;ghL - 1 ,w;Nfw;g toq;fg;gl;Ls;s juT ml;ltizapd; cjtpAld;>

(i) 0 nQ Q  Ig; ngw;Wf; nfhs;sTk;.

(ii) 0( )n nP Q Q  Ig; ngw;Wf; nfhs;sTk;.

(iii) 0 0( )nP Q Q  Ig; ngw;Wf; nfhs;sTk;.

(iv) 0 nP P  Ig; ngw;Wf; nfhs;sTk;.

(v) 0( )n nQ P P  Ig; ngw;Wf; nfhs;sTk;.

(vi) 0 0( )nQ P P  Ig; ngw;Wf; nfhs;sTk;.



298

(vii)
0

0 0

( )

( )

n n

n

P Q Q

P Q Q






   tpilapidg; ngw;W mij tpsf;fTk;.

(viii)
0

0 0

( )

( )

n n

n

Q P P

Q P P






  tpilapidg; ngw;W mij tpsf;fTk;.

nghUl;fs; 2012   2012  2016  2016 ( )f x  ( )0P Q Qn n  ( )0 0P Q Qn  
0P Pn   ( )0Q P Pn n  ( )0 0Q P Pn

0

0 0

( )
100

( )

n n

n

P Q Q

P Q Q









9 625
100

7 760
 

124.03

2012 Mk; Mz;Lld; xg;gpLk;NghJ 2016  Mk; Mz;by; nghUl;fspd; tpiy

24.03% j;jpdhy; mjpfupj;Js;sJ.

0

0 0

( )
100

( )

n n

n

Q P P

Q P P









7 855
100

9 530
 

82.42

2012 Mk; Mz;Lld; xg;gpLk;NghJ 2016  Mk; Mz;by; nghUl;fisf; nfhs;tdT

nra;Ak; msT 17.58% j;jpdhy; Fiwtile;Js;sJ.

mbg;gilahz;L kw;Wk; ftdj;jpy; nfhs;sg;gLk; Mz;L vd;gtw;wpd; tpiy/
fzpak; vd;w ,uz;bw;F epiwapl;L fzpg;gPl;bid Nkw;nfhs;sy; khu;\y; v[;Ntu;j;

KiwahFk; vd;gijj; njspTgLj;jTk;.

muprp (kg)

rPdp (kg)

nrj;jy;

kpsfha; (kg)

NfhJik kh

(kg)

Njq;fha;

vz;nza; (  )

70

80

120

80

150

40

08

01

03

03

85

100

150

110

200

35

06

01

02

02

75

14

02

05

05

6 375

1 400

300

550

1 000

9 625

5 250

1 120

240

400

750

776

155

180

270

190

350

5 425

1 080

270

380

700

7 855

6200

1 440

27

570

1 050

9 530

0Q Q
n

0P 0Q
nP nQ
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nraw;ghL - 4

mbahz;bd; mbg;gilapy; my;yJ fUj;jpw; nfhs;sg;gLk; fhyj;jpdbg;gilapy;

my;yJ epiwaplg;glhJ NtW fhyg;gFjpnahd;wpd; tpiy my;yJ mstpdbg;gil

apy; epiwaplg;gLtjd; %yk; Rl;nlz;fisf; fzpf;fg;gl KbAk; vdj; njspT

gLj;jpf; nfhLg;gjw;F ,r;nraw;ghl;by; <LgLj;jTk;.

%d;W tUlq;fSf;fhd rpy nghUs;fspd; myF tpiykl;lq;fSk; xU thuj;jpy;

ruhrupf; FLk;gnkhd;wpdhy; Efug;gLk; nghUs;fspd; msTk; gpd;tUk; Kiwapy;

ml;ltizapy; toq;fg;gl;Ls;sJ. mjd; cjtpAld; tpdtg;gl;Ls;s tpdhf;

fSf;F tpiliag; ngw;Wf; nfhs;sTk;.

2010 2012 2016

p
o

q
o

p
t

q
t

p
n

q
n

ghz; 30 10 45 08 50 07

Kl;il 06 15 08 10 12 08

muprp 70 10 85 08 90 07

rPdp 60 03 80 02    100 02

 mb Mz;il 0 vdTk; (2010)

 fUj;jpw; nfhs;sg;gLk; Mz;L n vdTk; (2016)

 epiwaplYf;fhfg; gad;gLj;jg;gLk; Mz;L t vdTk; (2012) fUjTk;.

gpd;tUk; #j;jpuq;fisg; gpuNahfpj;J tpiy> fzpar; Rl;nlz;fisf; fzpg;gplTk;.

(1) tpiyr; Rl;nlz;

100
0






t

tn

qp

qp

(2) msT /  fzpar; Rl;nlz;

100
0






t

tn

pq

pq
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tpil:

(1) tpiyr; Rl;nlz;

0

100n t

t

p q

p q






       
       

%94.146

100
980

1440

100
12056060240

200720120400

100
260870106830

21008901012850

























2012 Mk; Mz;bw;F xg;gPl;L uPjpahfg; nghUs;fspd; tpiy 46.94%j;jpdhy;

mjpfupj;Js;sJ.

(2) msT /  fzpar; Rl;nlz;

100
0






t

tn

pq

pq

       
       

7 45 8 8 7 85 2 80
100

10 45 15 8 10 85 3 80

315 64 595 160
100

450 120 850 240

1134
100

1660

68.31%

      
 

      

   
     

 



2012 Mk; Mz;Lld;  xg;gpLk;NghJ  2016  Mk; Mz;by; nghUs;fisf;

nfhs;tdT nra;Ak; msT 31.69% j;jpdhy; Fiwtile;Js;sJ.

 fUj;jpw; nfhs;sg;gLk; fhyj;jpdbg;gilapy; my;yJ mbahz;L fhyj;jp

dbg;gilapy; my;yJ epiwaplg;glhj Vida fhyg; gFjpnahd;wpw;F my;yJ

fhyg; gFjpfs; rpytw;wpw;F fzpak; my;yJ tpiyia mbg;gilahff;

nfhz;L epiw mspf;fg;gl;L Nkw;fhl;lg;gl;l Kiwapy; fzpg;gplg;gLfpd;w

Rl;nlz; tifg; gUt fhyr; Rl;nlz; vd;wiof;fg;gLk; vd cWjpg;gLj;jTk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 vspa jpus; Rl;nlz;fspy; fhzg;gLk; ,uz;L gpujp$yq;fs; njhlu;ghf

NkNy Fwpg;gpl;Lf; fhl;lg;gl;Ls;sJld; mjpy; xU gpujp$ykhf ,Ug;gJ

vspa rhu;Gfspd; ruhrupr; Rl;nlz;izf; fzpg;gpLk; nghOJ nraypof;fpd;wJ.

ntt;NtWgl;l myFfisg; gad;gLj;J tjdhy; mjd; jhf;fk; Rl;nlz;zpYk;

cs;slf;fg;gl;bUg;gjdhy; nraypoj;jy; vDk; gpujp$yk; Vw;gLk;.
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 nghUs;fspd; rhu;G Kf;fpaj;Jtk; njhlu;ghf mtjhdk; nrYj;jg;glhik

vDk; gytPdj;jpw;fhd jPu;nthd;whf epiwaplg;gl;l jpus; Rl;nlz; Kd;

itf;fg;gl;Ls;sJ.

 epiwaplg;gl;l jpus; Rl;nlz; vd;gJ>

 xt;nthU nghUs;fspdJk; rhu;G  Kf;fpaj;Jtj;ij  ftdj;jpy; nfhz;L

nghUj;jkhd epiwapliyg; gpuNahfpj;Jf; fzpg;gplg;gLk; Rl;nlz;  epiw

aplg;gl;l jpus; Rl;nlz; vd;wiof;fg;gLk;.

 tpiy> fzpar; Rl;nlz;fshf epiwaplg;gl;l jpus; Rl;nlz;fs; ,uz;L

cs;sd.

 epiwaplg;gl;l jpus; tpiyr; Rl;nlz;>

100
0






wp

wpn

np  - fUj;jpw; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; tpiy.

0p  - mbg;gilahff; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; tpiy.

w  - epiw ,ly;.

 epiwaplg;gl;l jpus; fzpar; Rl;nlz;>

100
0






wq

wqn

nq  - fUj;jpw; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; njhif.

0q  - mbg;gilahff; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; msT.

w  - epiw ,lg;gLjy;.

 nghUs;fspd; xg;gPl;L uPjpahd Kf;fpaj;Jtj;ijf; fUj;jpw; nfhz;L

Rl;nlz;iz; fzpf;fKbAkhf ,Ug;gJ epiwaplg;gl;l jpus; Rl;nlz;izf;

fzpg;gpLtjd; mD$ykhFk;.

 gpujhd epiwaplg;gl;l jpus; Rl;nlz;fs; gpd;tUkhW:

(i) ,yh];gpaupd; Rl;nlz;

(ii) ghNrapd; Rl;nlz;

(iii) khu;ry; v[;tu;j;jpd; Rl;nlz;

(iv) gprupd; nkhj;jr; Rl;nlz;

(v) tifg; gUtfhyr; Rl;nlz;

(i) ,yh];gpaupd; Rl;nlz;

mbg;gil Mz;Lld; xg;gPl;L fUj;jpw; nfhs;sg;gLk; Mz;bd; nghUs;

fspd; tpiy my;yJ mstpid mbg;gilahff; nfhz;l Mz;bd; mg;

nghUs;fspd; tpiy my;yJ mstpd;  kPJ  epiwaplg;gLtjd; %yk;

fzpf;fg;gLk;.
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,yh];gpaupd; tpiyr; Rl;nlz; 100
0

/ 





o

on
on

qp

qp
Lp

np  - fUj;jpw; nfhs;sg;gLk; Mz;bd; nghUs;fspd; tpiy.

0p  - mb Mz;bd; nghUs;fspd; tpiy.

0q  - mb Mz;bd; nghUs;fspd; msT.

,yh];gpaupd; msTr; Rl;nlz; 100
0

/ 





o

on
on

pq

pq
Lq

nq  - fUj;jpw; nfhs;sg;gLk; Mz;bd; nghUs;fspd; tpiy.

0q  - mb Mz;bd; nghUs;fspd; msT.

  0p  - mb Mz;bd; nghUs;fspd; tpiy.

,yh];gpaupd; Rl;nlz;zpd; gz;Gfs;:

 mb Mz;il mbg;gilahff; nfhz;L epiwaply; ,lk; ngWtjdhy;

Fiwe;j nrytpy; fzpg;gplf;$bajhf ,Uj;jy;. (Ma;Tr; nryTfs;

Fiwthf ,Uf;Fk;.)

 Rl;nlz;iz xg;gpLjy; ,yFthf ,Uj;jy;. (ngWkhdk; epiyahdjhf

,Uj;jy;.)

(ii) ghNrapd; Rl;nlz;:

mb Mz;Lld; xg;gPl;L fUj;jpw; nfhs;sg;gLk; fhyg;gFjpapd; nghUs;fspd;

tpiy my;yJ msTfspy; ftdk; nrYj;jg;gl;L gUt fhyj;jpy;

mg;nghUs;fspd; msT my;yJ tpiyapdbg;gilapy; epiwaplg;gl;Lf;

fzpf;fg;gLk;.

ghNrapd; tpiyr;Rl;nlz; 
0

100n n

o

p q

p q


 



np - fUj;jpw; nfhs;sg;gLk; fhyj;jpd; nghUs;fspd; tpiy.

nq - fUj;jpw; nfhs;sg;gLk; fhyj;jpd; nghUs;fspd; msT.

0p - mbg;gilahff; nfhs;sg;gLk; fhyj;jpd; nghUs;fspd; tpiy.

ghNrapd; fzpa /  msTr; Rl;nlz;

0

100n n

o

q p

q p






np - fUj;jpw; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; tpiy.

nq - fUj;jpw; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; msT.

0q - mbg;gilahff; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; msT.
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ghNrapd; Rl;bapd; gz;Gfs;:

,yh];gpaupd; Rl;biag; Nghyd;wp ,w;iwg;gLj;jf;$ba jfty;fisg;

gad;gLj;jp epiwaplg;gLtjd; fhuzkhfr; Rl;nlz;zpd; %yk; cz;ik

epiyia ntspg;gLj;jf;$bajhf ,Uj;jy;.

(iii) khu;ry; v[;Ntu;jpd; Rl;nlz;:

 khu;\y; v[;Ntu;j; Rl;nlz;Zf;fhf tifg; gUtr; Rl;nlz; Kiwf;Nfw;g

epiwaplyhf gad;gLj;JtJ mbahz;bdJk; ftdj;jpy; nfhs;sg;gLfpd;w

tUlq;fspd; tpiy msT (fzpak;) fspd; ruhrup ,ilahFk;.

 khu;\y; v[;Ntu;jpd; tpiyr; Rl;nlz;

 

 

0

0 0

1

2. . 100
1

2

n n

n
o

n

P Q Q
M E p

P Q Q


 







   
 
 

0

0 0

100n n

n

P Q Q

P Q Q


 






 khu;\y; v[;Ntu;jpd; fzpar; Rl;b

 

 

0

0 0

1

2. . 100
1

2

n n

n
o

n

Q P P
M E Q

Q P P


 







          
 
 

0

0 0

100n n

n

Q P P

Q P P


 






 khu;\y; v[;Ntu;j; Rl;nlz;zpd; gz;Gfs;

 khu;\y; v[;Ntu;jpd;  tpiyr; Rl;nlz;  fhyj;  njhlu; gz;gpidj;

jpUg;jp nra;fpd;wJ.

 mbahz;bYk; kw;Wk; toq;fg;gl;Ls;s fhyg;gFjpapYk;  epiwaply;

gad;gLj;jg;gLtjdhy; ,U fhyg;gFjpapYk; fhzg;gLfpd;w epiyik

apid ,J ntspg;gLj;Jk;.

 vdpDk; gp\upd; nkhj;j tpiyr; Rl;nlz; fhuzpj; njhlu; gz;gpid

jpUg;jpg;gLj;Jtjpy;iy.

 ,jidf; fzpg;gpLtjw;F Gjpjhfj; juTfisr; Nru;f;f Ntz;bapUg;g

jdhy;> $ba nryTfis Vw;f Ntz;bapUf;Fk;.

 ,f;FiwghLfisj; jtpu;j;Jf; nfhs;tjw;fhf khu;\y; v[;Ntu;j; kw;Wk;

gp\upd; nkhj;jr; Rl;nlz;fs; Kd;itf;fg;gl;Ls;sd.
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(iv) gprupd; nkhj;jr; Rl;nlz;:

,yh];gpau;> ghNr  Rl;nlz;fspd; ngUf;fypilapd; %yk; gprupd; Rl;nlz;

ngw;Wf; nfhs;sg;gLk;.

gprupd; tpiyr; Rl;nlz;

  

0

0 0 0

100 100n n n
n

o
n

p q p q
Fp

p q p q

    
    

    

gprupd; fzpar; Rl;nlz;

0

0 0 0

100 100n n n
n

o
n

q p q p
Fq

q p q p

    
    

    

gpru; nkhj;jr; Rl;nlz;zpd; gz;Gfs;:

 NkypUe;J fPohfTk; fPopUe;J NkyhdjhfTkhd gpupTfs; ,y;yhjpUj;jy;.

 fhyj;njhlu; khwpfs;> fhuzpj; njhlu; khwpfs; g+uzg;gLj;jg;gly;.

(v) tifg; gUt fhyr; Rl;nlz;:

mbg;gilg; fhyk; my;yJ fUj;jpw; nfhs;sg;gLk; fhyj;ij mbg;gil

ahff; nfhs;shJ NtW tifg; gUtfhynkhd;wpy; my;yJ gy gUt

fhyq;fspd; ruhrupapd; mbg;gilapy; epiwaplg;gl;L tpiy my;yJ fzpar;

Rl;nlz; fzpg;gplg;gLk;.

tifg; gUtfhy tpiyr; Rl;nlz;  / 0

0

100n t
n

t

p q
Tp

p q

 
  

 

np - fUj;jpw; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; tpiy.

0p - mbg;gilg; gUt fhyj;jpd; nghUs;fspd; tpiy.

tq - tifg; gUtfhyj;jpd; nghUs;fspd; msT.

tifg; gUtfhyf; fzpar; Rl;nlz; / 0

0

100n t
n

t

q p
Tq

q p

 
  

 

nq - fUj;jpw; nfhs;sg;gLk; gUt fhyj;jpd; nghUs;fspd; msT.

oq - mbg;gilg; gUt fhyj;jpd; nghUs;fspd; msT.

tp - tifg; gUtfhyj;jpd; nghUs;fspd; tpiy.
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Nju;r;rp 11.0: tzpfj; jPu;khdq;fis vLg;gjw;Fr; Rl;nlz;izg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 11.5: tho;f;ifr; nryTfis mstpLtjw;Fg; nghUj;jkhd

Efu;Nthu; tpiyr; Rl;nlz; xd;iwf; fzpg;gpLthu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 Efu;Nthu; tpiyr; Rl;nlz;fis tpsf;Fthu;.

 Efu;Nthu; tpiyr; Rl;nlz;zpd; Kf;fpaj;Jtj;ijr; Rl;bf; fhl;Lthu;.

 Efu;Nthu; tpiyr; Rl;nlz; xd;iwf; fl;bnaOg;Gk;NghJ ftdj;jpy; nfhs;s

Ntz;ba fhuzpfis tpsf;Fthu;.

 Efu;Nthu; tpiyr;Rl;nlz;izf; fl;bnaOg;Gtjw;fhd gbKiwfis xOq;F

gLj;Jthu;.

 toq;fg;gl;l juTfspD}lhf Efu;Nthu; tpiyr; Rl;nlz;izf; fzpg;gpLthu;.

 Efu;Nthu; tpiyr; Rl;nlz;fspd; gad;fis tpsf;Fthu;.

 Efu;Nthu; tpiyr; Rl;nlz;izf; fl;bnaOg;Gk;NghJ cUthfpd;w gpur;rpid

fisr; Rl;bf; fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 khztu;fs; mwpe;Js;s tpiyr; Rl;nlz;fs; njhlu;gpy; mtu;fsplk; Nfl;fTk;.

 khztu;fsplkpUe;J fpilf;Fk; tpilfisf; fUk;gyifapy; Fwpf;fTk;.

 fUk;gyifapy; Fwpf;fg;gl;l tpiyr; Rl;nlz;fspy; Efu;Nthu; tpiyr; Rl;nlz;

fisf; Fwpg;gpLkhW khztu;fSf;F MNyhrid toq;fTk;.

 khztu;fspdhy; Fwpg;gplg;gl;l tpiyr; Rl;nlz;fspy; Efu;Nthu; tpiyr;

Rl;nlz; fhzg;glhtpbd; ,yq;ifapy; jahupf;fg;gLfpd;w gpd;tUk; Efu;Nthu;

tpiyr; Rl;nlz;fisf; fUk;gyifapy; vOjpf; fhl;lTk;.

 nfhOk;G Efu;Nthu; tpiyr;Rl;nlz; (CCPI)

 ,yq;if Efu;Nthu; tpiyr;Rl;nlz; (SLCPI)

 ghupa nfhOk;G Efu;Nthu; tpiyr; Rl;nlz; (GCCPI)

 Nkw;Fwpg;gpl;l Efu;Nthu; tpiyr; Rl;nlz;fisj; jahupf;fpd;w epWtdq;fs;

njhlu;gpy; khztu;fsplk; tpdtTk;.

 me;j xt;nthU Rl;nlz;fspYk; cs;slf;fg;gLfpd;w Efu;Tg; nghUl;fspd;

tiffs; njhlu;gpy; khztu;fsplk; Nfl;fTk;.

 nfhOk;G Efu;Nthu; tpiyr; Rl;nlz;zpy; czT> Fbghd tiffs;> Mil

azpfs;> tPl;L thlif> vupnghUs;> Vidad Nghd;w jiyg;Gf;fspd; fPo;

rfy Efu;Tg; nghUl;fSk; tifg;gLj;jg;gl;Ls;sJ vd;gij khztu;fSf;Fr;

Rl;bf; fhl;lTk;.

 ,yq;ifapy; Efu;Nthu; tpiyr;Rl;nlz;fspy; cs;slf;fg;gLk; cUg;gbfis

khztu;fNshL fye;JiuahlTk;.

 ghupa nfhOk;G tpiyr;Rl;nlz;zpy; cs;slf;fg;gLk; cUg;gbfis khztu;

fNshL fye;JiuahlTk;.
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 gpd;tUk; tplaq;fis ntspg;gLj;jp khztu;fSld; fye;Jiuahlnyhd;iw

Nkw;nfhs;sTk;.

 jq;Fkpl mynfhd;W jkJ ghtidf;fhfg; nghUl;fs; my;yJ  Nritg;

fis ngw;Wf; nfhs;tjw;fhfr; nrYj;jg;gLk; tpiy ,Wjp Efu;Tr; nryT

vdg;gLnkd

 ,Wjpg; ghtidf;fhfg; gad;gLj;jg;gLfpd;w nghUl;fs; Nritfspd; tpiy

khw;wj;jpid mstpLtjw;F Efu;Nthu; tpiyr; Rl;nlz; jahupf;fg;gLfpd;w

njd

 Efu;Nthu; tpiyr; Rl;nlz;izj;  jahupf;Fk;NghJ  cUg;gbfspd; xg;gPl;L

uPjpahd   Kf;fpaj;Jtj;jpd;  mbg;gilapy;  epiwaspj;jy; Nkw;nfhs;sy;

Kf;fpakhdnjd.

 Efu;Nthu; tpiyr; Rl;nlz;izf; fl;bnaOg;Gtjw;Fg; gy;NtW gbKiw

fisg; gpd;gw;Wjy; Kf;fpakhdJ vd.

 Efu;Nthu; tpiyr; Rl;nlz;zpdhy; gy;NtW ed;ikfs; fhzg;gLfpd;wnjd.

 Efu;Nthu; tpiyr; Rl;nlz;ndhd;iwj; jahupg;gjid tpsf;Ftjw;Fg; gpd;tUk;

nraw;ghl;by; gbg;gbahf khztu;fis newpg;gLj;jTk;.

nraw;ghL - 1

 ghlrhiy khztu;fSf;fhf Efu;Nthu; tpiyr; Rl;nlz; xd;iwj; jahupf;f

Ntz;bAs;sJ vd;gij mtu;fSf;Fj; njuptpf;fTk;.

 ,jw;Fj; juTfisg; ngw;Wf; nfhs;tjw;F vjpu;ghu;f;fg;gLfpd;w r%fj; njhFjp

jkJ tFg;G khztu;fNs khjpup vd khztu;fSf;F mwptpf;fTk;.

 tFg;gpYs;s khztu;fs; Efu;T nra;fpd;w ghlrhiyg; nghUl;fspd; gl;ba

nyhd;iw khztu;fsplk; Nfl;Lf; fUk;gyifapy; vOjTk;.

 mtw;iwg; Gj;jfk; nfhg;gpfs;> Ngid ngd;rpy;fs;> Vidaitfs; vd %d;whf

tifg;gLj;jTk;.

 mtw;wpd; tpiyfis khztu;fsplk; Nfl;L mf;Fwpg;gpl;l cUg;gbapd; Kd;dhy;

mt;tpiykl;lq;fisf; fUk;gyifapy; vOjTk;.

 xt;nthU tiffspdJk; ,iltpiy kl;lq;fis ntt;Ntwhff; fzpg;gpl;L

,il tpiykl;lq;fs; %d;iwg; ngw;Wf; nfhs;sTk;.

 mbg;gilahff; nfhs;sg;gLk; tUlnkhd;iwf; fUJNfhshff; Fwpg;gpl;L>

me;j xt;nthU nghUspw;Fk; mbg;gil tUlj;jpw;fhd fUJNfhs; tpiyfs;

%d;wpid Kd;itf;fTk;.

 khztu;fspd; fUj;Jf;fisg; ngw;W %d;W nghUl;fSf;Fkhd nghUj;jkhd

epiwaspj;jy;fis tPjnkhd;whfj; jPu;khdpf;fTk;.



307

 NkNy Fwpg;gpl;l fye;Jiuahlypy; ngw;Wf; nfhz;l kw;Wk; gad;gLj;jpa

fUJNfhs; juTfSf;Nfw;g gpd;tUk; Kiwapyhd ml;ltiznahd;iw

khztu;fisf; nfhz;L g+uzg;gLj;jTk;.

cUg;gbfs; mbg;gil elg;ghz;L  vspa epiw tpiyr;rhu;G

Mz;bd; tpiy  tpiyr; aspj;jy;  epiw

tpiy  rhu;G

  Op  np on pp    w   wpp on 

Gj;jfk; nfhg;gpfs; ............ ............. .............. ............... .........................

Ngid ngd;rpy; ............ ............. .............. ............... .........................

Vidait ............ ............. .............. ............... .........................

 g+uzg;gLj;jg;gl;l ml;ltizapd; (tpiyr;rhu;G  epiw) epuypd; $l;Lj;njhif

apid epiwaspj;jy; epuypd; nkhj;jj;jhy; gpupj;J 100 ,dhy; ngUf;FkhW

khztu;fSf;F MNyhrid toq;fTk;.

 fpilj;j ngWkjp ghlrhiyg; nghUl;fspd; Efu;T tpiyr; Rl;nlz; vdf;

Fwpg;gplyhk; vdf; $wTk;.

 Efu;T tpiyr;Rl;nlz;izr; #j;jpunkhd;whf Kd;itf;FkhW khztu;fSf;F

MNyhrid toq;fTk;.

 mr;#j;jpuk; gpd;tUkhW fhzg;gLk; vd;gij khztu;fSf;Fr; Rl;bf; fhl;lTk;.

Efu;Nthu; tpiyr;Rl;nlz;
  

i

ion

W

Wpp



 ./

toq;fg;gl;Ls;s juTfspd; cjtpAld; Efu;Nthu; tpiyr; Rl;nlz;izf;

fzpg;gjw;Fg; gpd;tUk; nraw;ghl;bid khztu;fSf;F toq;fTk;.

nraw;ghL - 2

Efu;Nthu; tpiyr;Rl;nlz;izf; fzpg;gjw;Fg; ngw;Wf; nfhz;l juTfspd; njhFjp

fPNo jug;gLfpd;wJ.

nghUl;fs; 2005 ,y;  2016 ,y;    epiwaspj;jy;

ruhrup tpiy  ruhrup tpiy

czTk; Fbghdq;fSk; 300    500 4

Mil mzpfs; 600 1 200 2

vupnghUl;fSk; kpd;rhuKk; 500    800 1

tPl;L thlif      600    600 1

Vidait      200    400 2

 2005 Mk; tUlj;Jld; xg;gPl;L 2016 Mk; Mz;bd; Efu;Nthu; tpiyr;Rl;nlz;

izf; fzpf;f.

 cq;fsJ tpilapidj; njspTgLj;jTk;.
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jPu;T: (nraw;ghL - 2)

cUg;gbfs; tpiyr;rhu;G 
n

o

p

p wpp on /

tpiyr;rhu;G / epiwaspj;jy;

czTk; Fbghdq;fSk; (500/300) = 1.67 1.67  4 = 6.68

Mil mzpfs; (1200/600) = 2.00 2.00  2  = 4.00

vupnghUl;fSk; kpd;rhuKk; (800/500) = 1.60 1.60  1  = 1.60

tPl;L thlif (600/600) = 1.00 1.00  1  = 1.00

Vidait (400/200) = 2.00 2.00  2  = 4.00

nkhj;jk;    17.28

Efu;Nthu; tpiyr; Rl;nlz; =
 

100
/






w

w
o

P
n

P

      
8.172

100
10

28.17





2005 Mk; Mz;Lld; xg;gpLk;NghJ 2016 Mk; Mz;bd; Efu;Tr; nryT

72.8%j;jpdhy; mjpfupj;Js;sJ.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 Efu;Tg; nghUl; njhFjpnahd;wpd; tpiy kl;lkhdJ VjhtJ mbg;gil

ahz;nlhd;Wld; xg;gpl;L khw;wj;jpid tPjnkhd;whf mstpLtjw;fhfg; gad;

gLj;Jfpd;w mstPL Efu;Nthu; tpiyr; Rl;nlz; vdg;gLk;.

 jq;Fkpl mynfhd;wpdhy; jdJ Njitf;fhf Neubahfg; nghUl;fs; kw;Wk;

Nritfisg; ngw;Wf; nfhs;tjw;fhfr; nrYj;jg;gLfpd;w tpiy kl;lq;fis

mbg;gilahff; nfhz;L Efu;Nthu; tpiyr;Rl;nlz; fzpf;fg;gLk;.

 njupT nra;ag;gl;l rdj;njhifg; gpupT> njupT nra;ag;gl;l nghUl; njhFjp

kw;Wk; Fwpj;j msT vd;gtw;iwf; Fwpj;j mbg;gilahz;nlhd;wpd; rhu;ghff;

Fwpg;gpl;l fhynkhd;wpd; tpiykl;lq;fspy; ,lk;ngWfpd;w  tPj uPjpahd

khw;wj;jpid mstply; Efu;Nthu; tpiyr; Rl;nlz; %yk; ,lk;ngWk;.

 ,jw;Nfw;gf; fhyk; my;yJ Gtpapay; miktplk; vd;gtw;wpw;Nfw;g Efu;Tg;

nghUl; njhFjpapd; tpiy khw;wj;jpid mstpLtjw;Fg; gad;gLj;jg;gLfpd;w

mstPL Efu;Nthu; tpiyr;Rl;nlz; vd vspikahff; Fwpg;gplyhk;.

 NtnwhU tifapy; Fwpg;gpLtjhapd; Efu;Nthupdhy; gad;gLj;jg;gl;l nghUl;fs;>

NritfSf;Fr; nrYj;jg;gl;l tpiyfspy; ,lk;ngWfpd;w khw;wq;fis

mstpLfpd;w Rl;nlz; Efu;Nthu; tpiyr;Rl;nlz;zhFk;.
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 Efu;Nthu; tpiyr; Rl;nlz; gad;gLj;jg;gLfpd;w re;ju;g;gq;fspy; rpy gpd;tUkhW:

 rdj;njhif njhFjpnahd;wpd; tho;f;ifj; juj;jpid mstpLtjw;F

 Copau;fspd; rk;gsr; rPuhf;fq;fis tpiykl;lj;jpd; mbg;gilapy; Nkw;

nfhs;tjw;F

 gz mynfhd;wpd; nraw;ghl;Lr; rf;jpapid mstpLtjw;F

 epWtdq;fspd; rk;gsf; nfhs;ifapid xOq;FgLj;Jtjw;F

 Efu;Nthu; tpiyr; Rl;nlz;izf; fl;bnaOg;Gk;NghJ ftdj;jpy; nfhs;s

Ntz;ba tplaq;fs; fPNo jug;gLfpd;wJ.

(1) Rl;nlz;zpd; Nehf;fj;ijj; njspthf mwpe;J nfhs;sy;.

Rl;nlz; vr; rdj;njhifg; gpuptpdupd;> ve; Efu;Tg; nghUl;fspd;

$l;lj;jpdupd; tpiy khw;wq;fisf; fhl;ltjw;fhdJ vd;gJ

(2) rdj;njhifg; gpuptpdiuj; njupT nra;jy;.

Rl;nlz;izf; fzpg;gpLtjw;fhd juTfisg; ngw;Wf; nfhs;tjw;fhfg;

gad;gLj;jg;gLfpd;w rdj;njhifg; gpupT vJ? vd;gJ

(3) gz;lq;fspd; njhFjpapidj; njupT nra;jy;.

njupT nra;j rdj;njhifg; gpuptpdu; Efu;T nra;fpd;w rfy cUg;gb

fisAk; Rl;nlz;zpy; cs;slf;f Kbahikapdhy; rdj;njhifg;

gpuptpdupd; $LjyhNdhu; EfUk; nghUs; khjpupnahd;iwj; njupT nra;jy;

Ntz;Lk;.

(4) nghUj;jkhd mbg;gil Mz;nlhd;iwj; njupT nra;jy;.

tpiy kl;lq;fis xg;gpLtjid kpfr; rpwe;j Kiwapy; nra;af;$ba

mbg;gil Mz;nlhd;wpidj; njupT nra;jy; kpf Kf;fpakhdjhFk;.

ve;j tUlk; mjw;Fg; nghUj;jkhdJ vd;gijf; ftdpj;jy; Ntz;Lk;.

mrhjhuz neUf;Fjy;fs; ,y;yhky; nghUshjhu uPjpapy; khw;wq;fs;

Fiwthd epiyahd Mz;nlhd;iwj; njupT nra;ahtpbd; xg;gply;

jpupTgLk;.

(5) epiwapliyj; jPu;khdk; nra;jy;.

xt;nthU cUg;gbfspdJk; xg;gPl;L uPjpahd Kf;fpaj;Jtj;ijr; Rl;nlz;

zpDs; ntspg;gLj;Jtjw;fhf epiwaspj;jy; gad;gLj;jg;gLk;. tPl;L

Ma;tpd; %yk; Efu;Tr; nryTfis tPjnkhd;whff; ftdj;jpy; nfhz;L

epiwaspj;jiy Nkw;nfhs;s KbAk;.

(6) Rl;nlz;izf; fzpg;gpLk; Kiwapidj; jPu;khdpj;jy;.

Rl;nlz;izf; fzpg;gpLtjw;Fg; gy;NtW #j;jpuq;fisg; gad;gLj;j

KbAk;. ,yh];gpau;> ghNr> gpru; Nghd;w gy;NtW El;g Kiwfspy;

jfty;fisr; Nrfupj;jy;> fzpg;gplypd; ,yFjd;ik vd;gtw;wpd;

fhuzkhf ,yq;ifapy; jahupf;fg;gLfpd;w midj;J Efu;Nthu; tpiyr;

Rl;nlz;fSk; ,yh];gpau; Kiwapidg; gad;gLj;jpNa jahupf;fg;gl;

Ls;sJ.
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 Efu;Nthu; tpiyr; Rl;nlz; xd;iwj; jahupf;Fk; gbKiwfs; gpd;tUkhW:

gbKiw 1:

Efu;Nthu; tpiyr; Rl;nlz;zpd; Efu;Tg; gz;l tiffspy; rpy cs;slf;fg;gLk;.

me;j xt;nthU tiffspdJk; tpiyr; rhu;ghdJ ntt;Ntwhff; fzpf;fg;gly;

Ntz;Lk;. cjhuzkhf czT> Fbghdq;fspd; tpiyr;rhu;G> Mil mzpfspd;

tpiyr;rhu;G Nghd;w Kiwfspy; ( on pp ).

gbKiw 2:

xt;nthU nghUs; tifapdJk; tpiyr; rhu;gpw;fhf epiwaspj;jy;> tPl;bid

Ma;T nra;J ngw;Wf; nfhs;sg;gl;l jfty;fspd; mbg;gilapy; mtw;wpd;

nryT tPjk; my;yJ NtW VjhtJ fhuzpnahd;wpd; mbg;gilapy; nghUj;jkhd

epiwaspj;jiy Nkw;nfhs;sy; Ntz;Lk;.

gbKiw 3:

tpiyr; rhu;gpw;F Vw;g epiwaspj;jypdhy; ngUf;Fjy;.









 w

op

np

gbKiw 4:

NkNy Fwpg;gplg;gl;l 3 gbKiwfspy; ngw;Wf; nfhz;l ngUf;Fjy;fspd;

$l;Lj;njhifapid epiwaspj;jypd; nkhj;jj;jpdhy; gpupj;J tPjnkhd;whff;

fzpg;gplyhk;.

.
100

n
o

p w

w





 my;yJ 

















100

w

pw

 Rl;nlz;fspd; tiuaiwfspy; rpy gpd;tUkhW:

(1) Rl;nlz;zpd; ngWkjpahdJ Vw;wj;  jho;Tfsw;w  g+uzkhd ngWkjp

ay;yhJ fpl;bajhff; fzpg;gplg;gLfpd;w ngWkjpahFk;.

(2) Rl;nlz;fisf; fl;bnaOg;Gk; gbKiwfspd;NghJ  jdpegu; Mjpf;fk;

(khjpupay;yhj tOf;fs; ) Vw;glyhk;.

(3) khjpup  (nghUs; njhFjp my;yJ  njupT  nra;j  rdj;njhifg; gpupT)

%yk; Fbapid kpfr;  rpwg;ghf ntspg;gLj;jg;glhjitfshff;  fhzg;

gl (khjpup tOf;fs;) KbAk;.

(4) juTfspd; cz;ikj; jd;ik khj;jpukd;wp ek;gfj;jd;ik njhlu;gpYk;

gpur;rpidfs; cUthfyhk;.

(5) Rl;nlz;fisf; fzpg;gply; rpf;fyhd nrad;Kiwnahd;whFk;.
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Nju;r;rp 11.0: tzpfj; jPu;khdq;fis vLg;gjw;Fr; Rl;nlz;izg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 11.6: Rl;nlz;fspd; nraw;ghl;L uPjpahd gad;fis mwpe;J

nfhs;thu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 Rl;nlz; xd;wpd; mbg;gil Mz;by; khw;wk; nra;J kPz;Lk; fzpg;gjd;

Njitg;ghl;bid tpsf;Fthu;.

 toq;fg;gl;l Rl;nlz; njhlnuhd;wpd; mb Mz;by; khw;wk; nra;J kPz;Lk;

fzpg;gpLthu;.

 Rl;nlz;fisg; gad;gLj;jp toq;fg;gl;Ls;s epjpg; ngWkhdq;fis nka;g;

ngWkhdq;fs; vDk; epiyf;F khw;Wthu;.

 nka;g; ngWkhdq;fisg; gad;gLj;jpj; jPu;khdq;fs; vLg;ghu;.

 ,yq;ifapy; gad;gLj;jg;gLfpd;w Rl;nlz;fisg; gl;bay;gLj;Jthu;.

 xt;nthU Rl;nlz; njhlu;ghfTk; jdpj;jdpahf tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd MNyhridfs;:

 gpd;tUk; Rl;nlz; njhlu; ,uz;il khztu;fSf;Fg; ngw;Wf; nfhLj;J

my;yJ fUk;gyifapy; Fwpj;Jf; fhl;b fPNo jug;gl;Ls;s tplaq;fs; njhlu;ghf

khztu;fsplk; Nfl;lwpe;J mtu;fSld; fye;Jiuahlnyhd;iw newpg;gLj;jTk;.

 ney; tpiyr; Rl;nlz; 2000 Mk; Mz;L =  100

2010 2011 2012 2013 2014

180 200 225 250 300

 muprp tpiyr; Rl;nlz; 2005 Mk; Mz;L =  100

2010 2011 2012 2013 2014

110 130 140 160 200

(1) NkNy Fwpg;gplg;gl;l Rl;nlz;fis xg;gpl;Lg; ghu;f;Fk; nghOJ ney;ypw;fhd

tpiyr; Rl;nlz;iz tpl muprpapd; tpiyr; Rl;nlz; fPo;kl;lg; ngWkhdj;ij

vLj;Js;sJ vd ePq;fs; fUJfpd;wPuh?

(2) Ie;J tUlq;fis mtjhdpf;Fk; nghOJ ney;ypw;fhd tpiyapyh my;yJ

muprpapw;fhd tpiyapyh cau; tsu;r;rpnahd;W fhl;lg;gLfpd;wJ.

(3) 2010 Mk; Mz;Lld; xg;gpLk;NghJ 2014 Mk; Mz;by; ney;ypd; tpiyapy;

mjpfupg;Gk; 2010 Mk; Mz;Lld; xg;gpLk; NghJ 2014 Mk; Mz;bd; muprp

tpiyapd; mjpfupg;gpidAk; xg;gpLq;fs;.

(4) khztu;fsplk; tpdtg;gl;l Nkw;Fwpg;gplg;gl;l 1> 2> 3 Mfpa tplaq;fs;

njhlu;ghf mtu;fspdhy; toq;fg;gLk; tpilfs;> fUj;Jf;fs njhlu;gpy;;

ftdk; nrYj;jp gpd;tUk; tplaq;fs; ntspg;gLkhW fye;Jiuahlnyhd;iw

Nkw;nfhs;sTk;.
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 ney;ypw;fhd tpiyr; Rl;nlz;zpd; mb Mz;L 2000 MfTk;> muprpapd;

tpiyr; Rl;nlz;zpd; mb Mz;L 2005 MfTk; ,Ug;gjdhYk;> mb Mz;L

vDk; tifapy; xd;wpw;nfhd;W NtWgl;l tpiyr; Rl;nlz;fis xg;gpLjy;

rpukkhf ,Ug;gjdhy; Nkw;Fwpg;gplg;gl;l 1> 2> 3 Mfpa tpdhf;fSf;fhd

tpilapid toq;Fjy; rpukkhdJ.

 ,r;Rl;nlz;fs; ,uz;bw;Fk; Fwpj;j xU tUlj;jpid mbahz;lhff; fUjp

Rl;nlz;  ngWkhdq;fis  kPz;Lk; fzpg;gpLk; nghOJ  Nkw;Fwpg;gplg;gl;l

1> 2> 3 Mfpa tpdhf;fSf;F tpilapid toq;FtJ ,yFthdJ.

 ,r;Rl;nlz; ,uz;bdJk; mb Mz;L 2010 Mff; fUjg;gLkhapd; 2010 Mk;

Mz;bw;fhd Rl;nlz;fs; ,uz;bdJk; ngWkhdk; 100 Mff; fUj KbAk;.

 ,jw;Nfw;g Vida tUlq;fspdJk; Rl;nlz;fspd; ngWkhdq;fisAk; gpd;tU

khW Gjpa mbahz;bw;fikaf; fzpf;f KbAk;.

fzpf;fg;gLk; Mz;bd; gioa Rl;nlz;

Gjpa mb Mz;bd; gioa Rl;nlz;

 2010 Mk; Mz;il mbahz;lhff; fUjp 2010 - 2014 Mz;L tiuapy; ney;>

muprp vd;gtw;wpw;fhd tpiyr; Rl;nlz; ngWkhdq;fis kPz;Lk; fzpg;gpl;L

Rl;nlz; njhlu; ,uz;bidAk; Kd;itf;FkhW khztu;fSf;F MNyhrid

toq;fTk;.

 Gjpa mbahz;lhd 2000j;jpw;fikaf; fzpf;fg;gl;l Rl;nlz; njhlu; ,uz;bid

Ak; xg;gpl;L Nky; Fwpg;gplg;gl;l 1> 2> 3 Mfpa tpdhf;fSf;fhd tpilapid

toq;FkhW khztu;fSf;F MNyhrid toq;fTk;.

 ney;ypd; tpiyr; Rl;nlz;zpd; mbahz;L 2010 vdf; fUjp kPz;Lk; fzpg;gPL

nra;jy;.

100100
180

180
2010 

11.111100
180

200
2011 

225
2012 100 125

180
  

80.138100
180

250
2013 

67.166100
180

300
2014 

 muprpapd; tpiyr; Rl;nlz;zpd; mbahz;L 2010 vdf; fUjp kPz;Lk; fzpg;gply;.

100100
110

110
2010 

130
2011 100 118.18

110
  

Gjpa mbahz;bw;fikar;

Rl;nlz; ngWkhdk; =  100
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27.127100
110

140
2012 

45.145100
110

160
2013 

200
2014 100 181.82

110
  

tpil:

(1) xNu mbahz;bw;fika ,U Rl;nlz;fspYk;  mtjhdk; nrYj;Jk; nghOJ

ney;ypd;  tpiyr;  Rl;nlz;fis  tpl  muprpapd;  tpiyr; Rl;nlz;fs;

midj;Jk; cau; ngWkhdq;fis vLj;Js;sd.

(2) 2010 Mk; Mz;Lld; xg;gpl;L  xt;nthU Mz;bdJk; tpiy mjpfupg;G

gpd;tUkhW fhzg;gl;Ls;sJ.

Mz;L 2011 2012 2013 2014

ney;ypw;fhd tpiyr; Rl;nlz; (%) +11.11 +25 +38.89 +66.67

muprpapd; tpiyr; Rl;nlz; (%) +18.18 +27.27 +45.45 +81.82

,jw;fika rfy Mz;LfspdJk; tpiyapy; muprpapd; tpiyNa cau;e;J

nry;Yk; Nghf;if fhl;Lfpd;wJ.

toq;fg;gl;l Rl;nlz; njhlnuhd;wpd; mbg;gil Mz;by; khw;wk; nra;J

kPz;Lk; fzpg;gpLtjw;fhf khztu;fisg; gpd;tUk; nraw;ghl;by; <LgLj;jTk;.

nraw;ghL - 1

2005 Mk; Mz;il mbg;gil Mz;lhff; nfhz;L fzpg;gplg;gl;bUf;Fk;

gpd;tUk; Rl;nlz;fis 2010j;jpid mbahz;lhff; fUjp kPsf; fzpg;gPL

nra;aTk;.

Mz;L 2005 2009 2010 2013 2016

Rl;nlz; 100 220 250 300 550

jPu;T (nraw;ghL - 1)

2010 I mb Mz;lhff; fUjp xt;nthU tUlj;jpw;Fkhd Rl;nlz;

ngWkhdq;fs;

2005w;fhf
100

100 = 40
250



2009w;fhf
220

100 88
250

 

2010w;fhf
250

100
250

  = 100
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2013w;fhf
300

100 120
250

 

2016w;fhf
550

100 220
250

 

 epjpg; ngWkhdq;fis nka;g; ngWkhdq;fshf khw;wk; nra;tij tpsf;Ftjw;

fhfg; gpd;tUk; gpur;rpidfis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 2000 Mk; Mz;by; ghnzhd;wpd; tpiy &gh 25 MFk;.

2015 Mk; Mz;by; ghnzhd;wpd; tpiy &gh 50 vdTk; fUJf.

 2000 Mk; Mz;bd; ehshe;jr; rk;gskhf &gh 100 Ig; ngw;w njhopyhs

nuhUtu; mjd; %yk; nfhs;tdT nra;af;$ba ghz;fspd; vz;zpf;if

vj;jid?

 2015 Mk;  Mz;by;  ehshe;jr;  rk;gskhf  &gh 200 I  CopanuhUtu;

ngw;Wf; nfhs;thuhapd; ,jd; %yk;  mtuhy;  nfhs;tdT  nra;af;$ba

ghz;fspd;  vz;zpf;if vj;jid?

 2000 Mk; Mz;by; Copaupd; ehshe;jr; rk;gsj;ij ghz;fspd; vz;zpf;if

apdhy; Fwpg;gpl KbAkh?

 2015 Mk; Mz;bd; Copaupd; md;whlr; rk;gsj;ij ghz;fspd; vz;zpf;if

apdhy; Fwpg;gpLtjhapd; mJ vt;tsthf ,Uf;Fk;?

 gpd;tUk; tplaq;fis ntspg;gLj;jp khztu;fSld; fye;Jiuahliy

elj;jTk;.

 njhopyhsu;fspd; ehshe;jr; rk;gsj;ij epjpg; ngWkhdkhff; fUJk;nghOJ

100%  j;jpdhy; mJ cau;tile;Js;sJ.

 vdpDk; nfhs;tdT nra;af;$ba  ghz;fspd;  vz;zpf;ifapy; vt;tpj

khw;wKk; Vw;gltpy;iy.

 gz mynfhd;wpdhy; nfhs;tdT nra;af;$ba nghUs; my;yJ Nritfspd;

msT mg;gz myfpd; nka;g; ngWkhdk; vdg;gLk; vd tpsf;fTk;.

 mjw;fika njhopyhsupd; nka;r; rk;gsk; 2000 Mk; Mz;Lld; xg;gpLk;

NghJ 2015 Mk; Mz;by; &gh 100 MFk;.

 gpd;tUk; MNyhridfis khztu;fSf;Fg; ngw;Wf; nfhLf;fTk;.

 2000 Mk; Mz;Lld; xg;gpl;L 2015 Mk; Mz;bd; ghzpd; tpiyr; rhu;Gr;

Rl;nlz;izf; fzpg;gpLf.

 2015 Mk; Mz;bd;  njhopyhsUf;Ff;  fpilj;j  ehshe;jr;  rk;gsj;ij

ghzpd; tpiyr; rhu;Gr; Rl;nlz;dhy; tFf;fTk;.

 cq;fSf;Ff; fpilf;fg; ngw;w tpil njhlu;gpy; gFg;gha;T nra;f.

 gpd;tUk; tplaq;fis ntspg;gLj;jpf; fhl;lTk;.

 gz uPjpahd ngWkjpf;fika nka;g;  ngWkjpapid  fzpg;gpLtjw;fhfg;

nghUs;fs; Nritfspd; tpiy kl;l khw;wq;fs; Kf;fpakhdJ vd.

 ,jdhy; gz uPjpahd ngWkjpapd; nka;g; ngWkhdq;fis tpiyr; Rl;nlz;

izg; gad;gLj;jpf; fzpg;gpl KbAk; vd.
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 gz  uPjpahd  ngWkjpapid  tpiyr;  Rl;nlz;zhy;  tFg;gjd; %yk;

(RUf;Fjy;) nka;g; ngWkhdj;ijg; ngw;Wf; nfhs;s KbAk; vd.

 tzpfj; Jiwapy; kl;Lkd;wp rhjhuz tho;f;ifapYk; $l gy;NtW jPu;khdq;

fis vLg;gjw;F nka;g; ngWkhdf; fzpg;gPl;bidj; Jizahff; nfhs;s

KbAk;.

ghltplaq;fisj; njspTgLj;Jtjw;fhd topfhl;ly;fs;:

 rkfhyj;jpy; fhzg;gLk; mb Mz;bw;Fg; gjpyhf NtnwhU tUlj;ij

mbahz;lhff; fUjp Rl;nlz;fis kPsf; fzpg;gPL nra;J ghu;j;jy; Rl;nlz;dpd;

mbg;gil Mz;bid khw;wp kPsf; fzpg;gply; vdg;gLk;.

 ,t;thW mb Mz;bid khw;wp kPsf; fzpg;gpLtjd; Kf;fpaj;Jtkhf miktJ>

(1) xd;Wld; xd;W NtWgl;l mb Mz;Lfisf;  nfhz;l  Rl;nlz;fspd;

,U njhlu;fis xg;gpLtjw;Fk;.

(2) kpfg; gioa mbahz;bw;Fg;  gjpyhf  mz;ikf;fhy  mbahz;bd;gb

Rl;nlz;fspd; ngWkjpapid ntspg;gLj;Jtjw;FkhFk;.

 gpd;tUkhW Gjpa mbahz;bw;fikar; Rl;nlz;fspd; ngWkjpapidf; fzpg;gpl

KbAk;.

fzpg;gplg;gLk; tUlj;jpd; gioa Rl;nlz;

Gjpa mbahz;bd; gioa Rl;nlz;

 gz uPjpahd ngWkjpapy; cs;slf;fg;gl;bUf;Fk; tpiy khw;wq;fspd; jhf;fq;

fis mfw;WjyhdJ gz uPjpahd ngWkjpapid nka;g; ngWkhdnkhd;whf

khw;wk; nra;jy; vdf; $wg;gLk;.

 gz uPjpahd ngWkjpapid tpiyr; Rl;nlz;dhy; gpupg;gjd; %yk; nka;g;

ngWkhdkhf khw;Wjy; RUf;Fjy; vdg;gLk;.

 tpiyapy; Vw;gLk; khw;wq;fis ftdj;jpw; nfhs;shJ gz uPjpahf khj;jpuk;

mstplg;gLk; tUkhdk; gz tUkhdk; vdg;gLtJld; mg;gz tUkhdj;ij

Efu;Nthu; tpiyr; Rl;nlz;zhy; RUf;Ftjd; %yk; nka; tUkhdj;ijf;

fzpg;gpl KbAk;.

 ve;jnthU gzuPjpahd ngWkjpapidAk; nka; uPjpahd ngWkjpnahd;whfg;

gpd;tUkhW khw;wk; nra;a KbAk;.

gzuPjpahd ngWkjp

nka;g; ngWkjp =  100
tpiyr; Rl;nlz; ngWkjp

 gz uPjpahd ngWkjpapid tpiyr; Rl;nlz;zpd; %yk; RUf;fp nka;g;

ngWkjpahf khw;wk; nra;Ak; Kiwf;fhf eilKiwapy; gad;gLj;jg;gLk;

rpy re;ju;g;gq;fs; gpd;tUkhW:

 Copau;fspd; gzuPjpahd rk;gsj;jpw;Nfw;g nka;r; rk;ssj;ijf; fzpg;gpl;Lf;

fhl;Ljy;.

 gz mynfhd;wpd; (&gh) nfhs;tdT nra;Ak; Mw;wiy tUlh tUlk;

mstpl;Lf; fhl;Ljy;.

Gjpa mbahz;bw;fikar; Rl;nlz; = 100
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 gzj;jpd; nfhs;tdT Mw;wiy mstpLtjd; %yk; nghUshjhuj;jpd; gz

tPf;fj;ij mwpa Kbjy;> epWtdq;fspd; rk;gsf; nfhs;ifapid xOq;FgLj;J

tjw;fhd cjtpapidg; ngw;Wf; nfhs;s Kbjy;> nghUs;fs; NritfSf;Ff;

fhzg;gLk; Nfs;tpapidj; jPu;khdpg;gjw;Fg; gad;gLj;Jtjd; %yk; murpw;Fg;

nghUshjhuf; nfhs;ifapid xOq;fikg;gjw;F topfhl;ly; Nghd;wtw;wpw;F

Kf;fpakhdjhFk;.

 eilKiw tpiyapdbg;gilapy; nkhj;jj; Njrpa cw;gj;jpiaAk; epiyahd

tpiyapdbg;gilapy; nkhj;j Njrpa cw;gj;jpiaAk; mstpl;Lf; fhl;l KbAk;.

 ,yq;ifapy; gad;gLj;jg;gLk; Rl;nlz;fs; njhlu;ghd jfty;fs; gpd;tUkhW:

Njrpa Efu;Nthd; tpiyr;Rl;nlz;:

 Efu;Tg; nghUs;fspd; tpiy khw;wq;fis mstpLtjw;Fj; jw;fhyj;jpy;

,yq;ifapy; gad;gLj;jg;gLk; tpiyr; Rl;nlz;zhFk;.

 nghUs;fs; Nritfspd;  407 cUg;gbfis 105  Jiz tiffspd; fPo;

12  gpujhd njhFjpfshf tifg;gLj;jp ,r;Rl;nlz;  jahupf;fg;gl;Ls;sJ.

 ,q;F czT tiffSf;F 44.04 ck; czty;yhj Vida tiffSf;F

55.96 ck; vd epiw ,lg;gl;Ls;sJ.

 ,r;Rl;nlz;zpd; mbahz;L 2013 MFk;.

 Rl;nlz;zhdJ Fbj;njhif kjpg;gPl;Lg;  Gs;sptpguj;  jpizf;fsj;jpdhy;

khjhe;jk; fzpg;gplg;gl;L ntspaplg;gLfpwJ.

 Rl;nlz;izf; fzpg;gjw;fhf 9 khfhzq;fisAk; cs;slf;fpajhfj; juTfs;

ngw;Wf; nfhs;sg;gLk;.

nkhj;j tpiyr; Rl;nlz;:

 cw;gj;jpahsupdhy; Muk;g epiyr; re;ijapy; tpepNahfpf;fg;gLk; nghUs;fspd;

tpiy  kl;l  khw;wq;fis mstpLtjw;fhf  gad;gLj;jg;gLk;  tpiyr;

Rl;nlz;zhFk;.

 81 nghUs;fspd; tiffis 13 gpujhd njhFjpfshf tifg;gLj;jp ,r;

Rl;nlz; jahupf;fg;gl;Ls;sJ.

 ,q;F czT cw;gj;jpfSf;F 67.8%  epiw ,lg;gl;Ls;sJ.

 ,r;Rl;nlz;zpd; mbahz;L 1974 MFk;.

 ,yq;if kj;jpa tq;fpapdhy; ,r;Rl;nlz; fzpg;gplg;gLfpd;wJ.

midj;Jg; gq;F tpiyr; Rl;nlz;:

 nfhOk;Gg; gq;Fr; re;ijapy; gl;bay;gLj;jg;gl;Ls;s midj;Jg; nghJf;

fk;gdpfspdJk; gq;Ffspd; tpiy kl;l khw;wq;fisf; fzpg;gpLk; Rl;nlz;

zhFk;.

 Rl;nlz;zpd; mbahz;L 1985 MFk;.
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s & p 20 Rl;nlz;:

 nfhOk;Gg;; gq;Fr;  re;ijapy;  gl;bay;gLj;jg;gl;l  nghJf;  fk;gdpfspd;

re;ij %yjdkhf;fy; jputj;jd;ik> epjp,aYik vd;gtw;wpd; mbg;gil

apy; 20 fk;gdpfis khjpupfshf vLj;Jj; jahupf;fg;gLk; Rl;nlz;zhFk;.

 ,jw;fika Kjd;ik epiyf; fk;gdpfs; 20 ,d; gq;Ffspd; tpiy kl;l

khw;wq;fis mstpLtjw;fhf ,r;Rl;nlz; gad;gLj;jg;gLfpwJ.

 ,r;Rl;nlz;zpd; mbahz;L 2012 Mf ,Ug;gJld; mbahz;bd; Rl;nlz;zpd;

ngWkjp 1000 khff; fUjg;gLk;.

ftdpf;fTk;:-

nraw;ghl;L uPjpahfg; gad;gLj;jg;gLfpd;w ,t;thwhd tpiyr; Rl;nlz;fs;

njhlu;ghd Nkyjpf tpsf;fj;jpid khztu;fs; ngw topfhl;lTk;. mt;

xt;nthU Rl;nlz;fspdJk; mz;ikf; fhyg; ngWkhdq;fisr; Nrfupf;fr;

nra;aTk;.


