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DJC2E - BUSINESS MATHEMATICS AND STATISTICS 

Unit I  

Business statistics – meaning – definition – uses and limitations – collection of 

primary and secondary data – sampling methods  

Unit II  

Measurement of central tendency – mean, median, mode, geometric mean, 

harmonic mean – advantages and disadvantages and calculation – measures of 

dispersion – range, quartile deviation, mean deviation, standard deviation – 

advantage, disadvantage and calculation – Skewness – Karlpearlson and 

Bowley‟s Coefficient of Skewness  

Unit III  

Correlation – meaning – types – calculation of Karlpearlsons co-efficient of 

correlation – rank correlation (only individual observation). Regression – 

meaning – calculation of X value and Y value – time series – meaning – 

components – uses – calculations, moving average – seasonal index and trend 

value by straight line method  

Unit IV  

Analytical geometry – point of distance between two points – slope of straight 

line – business application – modeling by liner functions  

Unit V  

Algebra – theory of indices – zero and negative indices – (without fractional 

indices – laws of indices – matrics – concepts – proof) – multiplication – matric 

inverse – solving 
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Gs;spapay; tiuaiwfs;> Nehf;fq;fs; kw;Wk; tuk;Gfs; 

mwpKfk;   

 fzpdpfSk;> jfty; njhopy; El;gq;fSk; epiwe;j etPd cyfpy;> 

Gs;spapaypd; Kf;fpaj;Jtk;> kpf ed;whf midtuhYk; czug;gLfpwJ.  

Gs;spapayhdJ> mwptpay; rhHe;j muRg; gzpfspy; Muk;gpj;J> tptrhak;> nghUspay;> 

tzpftpay;> capupay;> kUj;Jtk;> njhopy;Jiw> jpl;lkply;> fy;tp Nghd;w gy 

Jiwfspy;> mjd; gad;ghLfs; tsHe;J nfhz;Nl tUtijf; fhz;fpNwhk;.  ,d;iwa 

epiyapy; Gs;spapay; gad;gLj;jg;glhky; kdpj tho;tpw;F tsHr;rp ,uhJ vdyhk;.   

Gs;spapaypd; Njhw;wKk; tsHr;rpAk;   

 „Gs;spapay;| vd;w thHj;ij „];Nll;l];| vd;w yj;jPd; nrhy;ypypUe;J gpwe;jJ. 

„];Nll;l]; vd;Dk; nrhy;ypw;F „muR| vd;gJ nghUs;.  jw;Nghija tsHr;rpaile;j 

epiyia xg;gpLk; nghOJ> Gs;spapay; nfhs;if> mwptpay; Kiwfspy; jdp Kj;jpiu 

gjpj;J tUfpwJ.  Fwpg;ghf Gs;spapaypy; elj;jg;gLk; fzpjf; nfhs;if Ma;Tfs; 

Ntfkhf tsHr;rpaile;J Gjpa fz;Lgpbg;Gfis cyfk; KOtJk; cUthf;fp 

tUfpwJ.   

Gs;spapaypd; tpsf;fk;   

 tptuq;fisr; Nrfupj;J> Kiwahf RUf;fp mspg;gJld;> Ma;tpd; mbg;gilapy; 

jf;f fhuzj;Jld; rupahd KbntLg;gjhy; Gs;spapay; mwptpay; KiwAld; 

njhlHGilaJ.  vz; tptuq;fis Kiwahfr; Nrfupj;J NkYk; njspthf;FtJld; 

Gs;spapay; njhlHGilaJ.  „Gs;sp tptuk;| vd;w nrhy; 

1. xU Fwpg;gpl;l ,lj;jpy; trpf;Fk; kf;fspd; vz;zpf;if> mjhtJ tptuk; 

 

2. tptuq;fis Nrfupj;J> gFj;jha;T nra;J> njspthf;Fk; Kiw vd;gijf; 

Fwpg;gjw;F gad;gLj;jg; gLfpwJ.   

tiuaiwfs;   

 gy;NtW fhy fl;lq;fspy; Gs;spapay; ntt;NtW MrpupaHfshy; ntt;NtW 

tpjkhf tiuaWf;fg;gLfpwJ.  Kd;G Gs;spapay; vd;gJ muR jftYf;F kl;LNk 

,Ue;J te;jJ> ,f;fhyj;jpy; kdpj eltbf;ifapd; xt;nthU nraiyAk; 

rhHe;Js;sJ.  vdNt Fwpg;gpl;l Jiwf;F kl;LNk cl;gl;l gioa tiuaiwfSf;Fg; 

gjpyhf> Kw;wpYk; vy;yhtw;wpw;Fk; nghUe;JkhW cs;s Gjpa tiuaiwfs; 

cUthf;fg;gLfpd;wd.  NkYk; Gs;spapay; vd;gJ Gs;spapay; tptuq;fs;> Gs;spapay; 
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Ma;T Kiwfs; vd;W ,U tpjkhf tiuaWf;fg;gLfpd;wd.  Gs;spapaiy vz; 

tptuq;fshff; nfhz;l rpy tiuaiwfs; gpd;tUkhW   

1. xH ,lj;jpYs;s kf;fspd; tho;f;if epiyiag; nghWj;J jpul;lg;gLk; 

jfty;fis tifg;gLj;jy;.  Fwpg;ghf ,it vz;zpf;if mbg;gilapy; 

ml;ltizg; gLj;jg;gl;L> tifg;gLj;jg;gl;l Kiwapy; mike;jpUf;Fk;.   

2. mstpLjy;> fzf;fpLjy;> my;yJ jpdg;gb ,aw;if epfo;Tfis kjpg;gpLjy;> 

jpl;lkpLjy;> Kiwg;gLj;jy;> gFj;Jf; nfhs;sy; mtw;wpw;fpilNaAs;s Kf;fpa 

njhlHGfis ntspg;gLj;jy; Mfpad.   

fpuhf;];ld; kw;Wk; nfsldpd; tiuaiw   

 „Gs;spapay; vd;gJ vz; tptuq;fis Nrfupg;gJ> mspg;gJ> gFj;jha;tJ> 

kw;Wk; tpsf;fkspg;gJ vd tiuaWf;fg;glyhk;| msitapay; gFg;gha;tpd; gb 

,tHfspd; tiuaiwahdJ> mwptpay; g+HtkhfTk; kpfr; rupahfTk; cs;sijj; 

njspthff; fhl;LfpwJ.  ,t;tiuaiwapd; gb ehd;F epiyfs; cs;sd.   

1.  tptuq;fisr; Nrfupj;jy;   

 ,JNt Kjy; gbahfTk;> kw;w KiwfSf;F mbj;jskhfTk; cs;sJ.  tptuq;fis 

Nrfupg;gjw;F Kd;dH ftdkhfj; jpl;lkply; Ntz;Lk;.  tptuq;fisr; Nrfupg;gjpy; 

KOf;fzpg;G Kiw> khjpup fzpg;G Kiw> Kjy; epiy tptuq;fisr; Nrfupj;jy;> 

,uz;lhk; epiy tptuq;fis Nrfupj;jy; Nghd;w ntt;NtW Kiwfs; cs;sd.  Ma;T 

nra;gtH rupahd Kiwiag; gad;gLj;jpf; nfhs;s Ntz;Lk;.   

2.  tptuq;fis mspj;jy;  

  mLj;J tUk; Ma;TfSf;F cjTk; Kiwapy;> kpfr; RUf;fkhfTk;> nghUj;jkhfTk; 

Nrfupj;j tptuq;fs; KOikAk; mspj;jy; Ntz;Lk;.  mt;tptuq;fis 

ml;ltizahfNth tpsf;fg;glkhfNth> tiuglkhfNth mspf;fyhk;.   

3.  tptuq;fspd; gFg;gha;T   

 ika <Hg;G msitfs;> khWghl;lsit> xl;LwT> cld; khWghL Nghd;w 

msitfis ca;j;JzHtjw;F Nrfupf;fg;gl;l tptuq;fs; ftdkhf Ma;T nra;ag;gl 

Ntz;Lk;.   

4.  tpsf;fkspj;jy;    

,Wjpahf Nrfupf;fg;gl;l tptuq;fspy; ,Ue;J xU Kbitg; ngWjy; Ntz;Lk;.  

,JNt tpsf;fkspj;jy; MFk;.  gFg;gha;tpd; mbg;gilapy; Vw;Gila KbT 

vLf;fg;gl Ntz;Lk;.  tpsf;fkspg;gjw;F kpfr; rpwe;j jpwikAk; mDgtKk; mtrpak;.   

 



4 
 

Gs;spapaypd; gzpfs; (Functions of Statistics)                                                                      

 Gs;spapaypy; gy gzpfs; cs;sd.  Kf;fpakhd Ie;J gzpfs; gpd;tUkhW.   

RUq;ff; $Wjy; (Condensation)   

 nghJthf $Wkplj;J „RUq;ff; $W| vd;w nrhy;Yf;F Fiwg;gJ my;yJ 

RUf;FtJ vd;W nghUs;.  nfhLf;fg;gl;l rpy kjpg;Gfspy; kpf mjpf tptuq;fspd; 

njhFg;igg; Gupe;J nfhs;s itg;gNj RUq;ff; $Wjypd; Kf;fpa Nehf;fk; MFk;.  

Fwpg;ghf> nrd;idapy; cs;s gs;spapy; xU tFg;gpd; NjHT kjpg;ngz;fs; kl;Lk; 

nfhLf;fg;gl;lhy;> ekf;Fj; njspe;j fUj;J fpilf;fhJ.  mjw;F gjpyhf mj;NjHtpd; 

ruhrup kjpg;ngz; xU njspthd fUj;ijf; nfhLf;Fk;.  ,Nj Nghy; kjpg;ngz;fspd; 

tPr;R mt;tptuq;fspd; kw;nwhU rpwe;j msitahFk;.  ,t;thwhf epiwa tptuq;fs; 

nfhz;l njhFg;igg; Gupe;J nfhs;tjpy; cs;s rpf;fy;fis Gs;spapay; msitfs; 

Fwpf;fpd;wd.   

xg;gply; (Comparison)   

 tifg;gLj;Jjy;> ml;ltizg;gLj;Jjy; vd;w ,U KiwfSk; tptuq;fisr; 

RUq;ff; $Wtjw;F cjTfpd;wd.  ,it Nrfupf;fg;gl;l tptuq;fis xg;gplg; 

gad;gLfpwJ.  $Ljy;fs;> ikag; Nghf;F msitfs;> rpjwy; msitfs;> 

tiuglq;fs;> tpsf;fg; glq;fs;> xl;LwTf; nfO Nghd;wit NghJkhd msT 

xg;gpLtjw;Fg; gad;gLfpd;wd.  tptuq;fspd; xU tiuglk; ,Ue;jhy;> mtw;wpd; 

njhlHig xg;gpl ,aYk; jQ;ir khtl;lj;jpd; muprp cw;gj;jp msT njupe;jhy;> 

mk;khtl;lj;jpy; cs;s xU gFjp cw;gj;jpia kw;nwhU gFjp cw;gj;jpAld; xg;gpl 

,aYk;.  jkpo;ehl;by; cs;s ,U ntt;NtW khtl;lq;fspd; muprp cw;gj;jp msT 

njupe;jhy;> xg;gPl;lha;T fhz ,aYk;.  Gs;spapay; vd;gJ epfo;Tfs; kw;Wk; 

vz;fspd; xl;L nkhj;j njhFjpahf ,Ug;gjhy;> vg;nghOJk; xg;gpl ,aYk;.  

cz;ikapy;> xg;gpLjy; tptuq;fis ey;y Kiwapy; Gupe;J nfhs;s cjTfpwJ.   

Kd;dwpjy; (Forecasting)   

 „Kd;dwpjy;| vd;gjd; nghUs; Kd; $l;bNa mwptjw;fhf kjpg;gPL nra;jy;> 

my;yJ Kd;ghfNt fzpj;jy; MFk;.  jkpo;ehl;by; khtl;lq;fspy; fle;j 

gj;jhz;Lfspy; nga;j kioasT tptuk; nfhLf;fg;gl;lhy;> tug;NghFk; fhyj;jpw;fhd 

kioasit Kd;ghf mwptpf;f ,aYk;.  tzpfj; Jiwapy; „Kd;dwpjy;| vd;gJ 

cw;gj;jp> tpw;gid> ,yhgk; Nghd;wtw;Wld; kpf mjpf msT njhlHGilaJ> 

fhyj;njhlH tupir gFg;gha;T> cld; njhlHGg; gFg;gha;T vd;gd Kd;ghf kjpg;gPL 

nra;J mwptpf;f Kf;fpakhdit MFk;.   
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Kd;$l;b kjpg;gpLjy; (Estimation)   

 KOikj; njhFjpapy; ,Ue;J vLf;fg;gl;l khjpupf;$W gFg;gha;tpd; %yk; 

KOikj; njhFjpiag; gw;wp ca;j;JzHtNj> Gs;spapaypd; Kf;fpa Fwpf;Nfhs; MFk;.  

Gs;spapay; ca;j;JzHjypy; cs;s Kf;fpa ehd;F gpupTfshtd.   

1. Kd;$l;b kjpg;gpLjy; 

2. vLNfhs; Nrhjidfs; 

3. gz;gsitr; rhuh Nrhjidfs; 

4. njhlH gFg;gha;T 

 Kd;$l;b kjpg;gpLjypy;> khjpupf;$W kjpg;Gfspd; mbg;gilapy; njupahj 

njhFjpg; gz;gsit kjpg;gPL nra;ag;gLfpwJ.  xU gs;spapy; cs;s VNjDk; E}W 

khztHfis khjpupf; $whff; nfhz;L> mtHfspd; cauq;fs; nfhLf;fg;gl;lhy;> 

mg;gs;sp khztHfspd; ruhrup cauj;ij kjpg;gpl ,aYk;.   

vLNfhs; Nrhjidfs;  (Test of Hypothesis)   

 khjpupf;$W kjpg;GfspypUe;J fpilf;fg; ngw;w jfty;fis mbg;gilahff; 

nfhz;L> KOikj; njhFjpapd; gz;GfisAk; epfo;;jfT guty;fisAk; gw;wpa 

$w;WfNs Gs;spapay; vLNfhs;fs; MFk;.  vLNfhs;fis cUthf;FtjpYk;> mtw;iw 

Nrhjid nra;tjpYk; Gs;spapay; Kiwfs; kpf mjpf mstpy; gad;gLfpwJ.  Gjpa 

cuj;jpd; gadhf tpisr;ry; mjpfupj;Js;sjh> my;yJ Gjpa kUe;J xU Fwpg;gpl;l 

Nehiaj; jPHg;gjpy; mjpf rf;jpAld; nray;gLfpwjh? Nghd;w $w;Wfs; vLNfhs;fSf;F 

vLj;Jf;fhl;Lfs; MFk;.  mit jFe;j Gs;spapay; Kiwfs; %yk; Nrhjid 

nra;ag;gl Ntz;Lk;.   

Gs;spapaypd; Nehf;fk;  (Scope of Statistics)   

 Gs;spapay; vd;gJ Gs;sp tptuq;fis Nrfupf;Fk; fUtpahf kl;LNkay;yhky; 

mjd; rupahd Af;jpfisf; ifahs;tjd; %yKk; gFg;gha;T nra;tjd; %yKk; 

mt;tptuq;fspy; ,Ue;J rupahd ca;j;JzHjiyf; nfhz;L tu ,aYk;.  kdpjr; 

nray;ghLfs; xt;nthd;wpYk; Gs;spapay; gad;gLj;jg;gLfpd;wJ.  capupay;> 

tzpftpay;> fy;tp> jpl;lkply;> tzpfNkyhz;ik> jfty; njhopy;El;gj;Jiw Nghd;w 

r%fk; rhHe;j JiwfspYk; gad;gLfpwJ.  Gs;spapay; gad;glhj JiwNa fhz 

,ayhJ vdyhk;.  Gs;spapaypd; gy;Jiwg; gad;ghLfs; gw;wpr; RUf;fkhf ,q;F 

fhzyhk;.   

Gs;spapaYk; njhopy; JiwAk;   

 Gs;spapay; vd;gJ gy njhopyfq;fspy; tpupthfg; gad;gLj;jg;gLfpwJ.  

njhopyfq;fspy; juf;fl;Lg;ghl;Lg; glq;fs; xU Fwpg;gpl;l ju epiyia ePbf;fr; nra;a 
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gad;gLfpwJ.  cw;gj;jp nghwpapaypy;> cw;gj;jpahdJ Fwpg;gpl;l epiyasit epiwT 

nra;fpwJ vd;gjpy; Ma;T jpl;lq;fs;> juf;fl;Lg;ghl;L glq;fs; Nghd;w Gs;spapay; 

fUtpfspd; Njit kpf Kf;fpaj;Jtk; tha;e;jit.  Ma;Tj; jpl;lj;jpy; ekf;Fg; 

Gfyplk; mspf;Fk; khjpupf; fzpg;G KiwNa Gs;spapaypd; kpf Kf;fpa mk;rkhFk;.   

Gs;spapaYk; tzpftpaYk;   

 ntw;wpfukhd tzpfj;jpw;F Gs;spapaNy capHj;Jbg;ghFk;.  ve;j xU 

tpahghupAk;> nghUs;fspy; kpff; Fiwthd ,Ug;igNah my;yJ kpf mjpfkhd 

,Ug;igNah itj;jpUf;f ,ayhJ.  Muk;gj;jpNyNa> mtuJ nghUSf;fhd 

NjitiaAk;> mjw;fhd mtuJ ntspaPLfs; my;yJ thq;Fjy; %yk; rupnra;Ak; 

jd;ikiaAk; kjpg;gPL nra;fpwhH.  vdNt tpahghuk; kw;Wk; tzpftpaypy; ,Ue;J 

Gs;spapaiyg; gpupf;f ,ayhJ.  ,e;jpa nghUshjhuj;jpy;> gy ntspehl;L 

epWtdq;fs; Eioe;jpUg;gjhy; tpahghuj;jpd; msT ngUfpAs;sJ.  xU Gwj;jpy; 

fLikahd Nghl;b mjpfupj;j NghjpYk; kWGwj;jpy; tpUg;gq;fs; khWgLtjhy; Gjpa 

ehfuPfk; EiofpwJ.  ,jd; njhlHghf jw;Nghija epiy kw;Wk; vjpHfhyj;jpy; 

Vw;gLk; khw;wq;fisg; gw;wp mwptjw;Fk; re;ij Ma;T kpf Kf;fpakhdJ.  

FwpaPl;nlz;fs;> fhyj; njhlH tupir gFg;gha;T> kjpg;gPl;Lf; nfhs;if> Gs;spapay; 

vLNfhs; Nrhjidfs; Nghd;w Gs;spapay; fUtpfs; nghUspaypy; kpf mjpf mstpy; 

gad;gLj;jg;gLfpwJ.   

Gs;spapaYk; tptrhaKk;   

 khWghl;lsit gFg;gha;T (Analysis of Variance) vd;gJ NguhrpupaH R.  A  gp~H 

vd;gtuhy; cUthf;fg;gl;l Gs;spapay; fUtpahFk;.  ,J tptrhaj; Jiw 

Nrhjidfspy; kpfg; gpugykhd xd;W.  rpW $WfSf;fhd rpwg;Gr; Nrhjidfspy;> 

,U khjpupf; $WfSf;fpilNaahd NtWghL rpwg;G tha;e;jJ vd;gijf; fhl;LfpwJ.  

khWghl;lsit gFg;gha;tpy; gy;NtW KOikj; njhFjpfspd; ruhrupfspy; 

rkjd;ikiaAk; Nrhjpf;fg;gLfpwJ.  vLj;Jf;fhl;lhf> NfhJik gapuplg;gl;l Ie;J 

epyg;gFjpfSf;F Ie;J ,urhad cuq;fs; ,l;L> mjd; tpis gyd;fs; 

fzf;fplg;gLfpd;wd.  ,e;j ntt;NtW cuq;fshy; tpis gyd;fspd; msT Fwpg;gplj; 

jFe;j msT NtWgLfpd;wjh my;yJ me;j $W xNu njhFjpapypUe;J 

vLf;fg;gl;bUf;Fkh vd ehk; fhz tpioayhk;.  ,g;gpur;ridf;fhd jPHit 

khWghl;lsitg; gFg;gha;T mspf;fpwJ.  gy njhFjp ruhrupfspd; xNu jd;ikia 

Nrhjpg;gjw;Fk; gad;gLfpwJ.   

Gs;spapaYk; nghUspaYk;   

 rpf;fy; epiwe;j njhFjpapd; vz;zsT khw;wq;fis msf;fTk; Nrfupf;fg;gl;l 

tptuq;fisj; njspthf tpsf;fTk; Gs;spapay; Kiwfs; gad;gLfpd;wd.  

jw;fhyj;jpy; Gs;spapaypd; gad;fs;> nghUspapay; Ma;tpy; Vuhskhf cs;sd.  
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nghUspay; nfhs;if> mjd; nray;ghL ,uz;bYk; Gs;spapaypd; gq;F kpf 

Kf;fpakhdJ.  My;gpul; khHn~y; vd;w nghUspayhsH> „Gs;spapay; vd;gJ rpwpa 

Fr;rpfis Nghd;wNj.  ,ij itj;J nfhz;Nl nghUspapay; ty;YeHfs; tPl;il 

vOg;g Ntz;Lk; vd;W tpUk;GfpNwd;| vd;W $wpapUf;fpwhH.  nghUshjhug; 

gpur;ridfshd Cjpak;> tpiy> cw;gj;jp> tUkhdk; kw;Wk; nry;tk; ,tw;wpd; 

gq;fPLfs; Mfpatw;iwj; jPHg;gjpy; Gs;sp tptuq;fSk;> Gs;spapay; fUtpfSk; kpf 

mjpf mstpy; gad;gLfpd;wd vd;gJ Fwpg;gplj;jf;fJ.   

Gs;spapaYk; fy;tpAk; 

 fy;tpapy;> Gs;spapay; gutyhfg; gad;gLj; jg;gLfpwJ.  vy;yhtif 

nray;ghl;Lg; gpupTfspYk; Ma;T vd;gJ kpfg; nghJthd FzkhFk;.  nfhs;if 

cUthf;fj;jpw;Fk;> Gjpa ghltopia mwpKfg; gLj;Jtjw;fk; Gjpa ghl topfspy; 

cs;s trjpfisj; jUtjw;Fk; NjitahdJ Gs;spapay;.  gioa fy;tp jpl;lj;jpy; 

,Ue;J Gjpa fy;tp jpl;lj;ij kjpg;gPL nra;Ak; Nrhjid Ma;tpy; mjpfkhf kf;fs; 

<LgLj;jg;gLfpd;wdH.  ,itaidj;Jk; Gs;spapay; %ykhf eilngwf; $baJ.   

Gs;spapaYk; jpl;lkplYk;   

 Gs;spapay;> jpl;lkplypy; kpf ,d;wpaikahj xd;whFk;.  etPd cyfkhdJ 

„jpl;lkplg;gl;l cyfk;| vd;W miof;fg;gLfpwJ.  nfhs;if KbT cUthf;fj;jpw;Fk; 

mij mky;gLj;Jk; jpwikahd Ntiyf;fhf murhq;fj;jpd; midj;J epWtdq;fSk; 

jpl;lkpLjypd; cjtpia ehLfpd;wd.  NkNy Fwpg;gplg;gl;l Nehf;fj;jpy; ntw;wpaila> 

cw;gj;jp> EfHjy;> Njit> mspg;G> tpiyfs;> KjyPLfs; tuT nryT Nghd;wtw;Wld; 

njhlHGila Gs;sp tptuq;fSk;> NtW gy Kd;Ndw;wkile;j Gs;spapay; Af;jpfSk; 

eilKiwg; gLj;Jjy;> gFj;jha;T nra;jy;> njspthf;Fjy; Nghd;w rpf;fyhd 

tptuq;fspy; gad;gLj;jg;gLk; Kd;Ndw;wkile;j gy;NtW Gs;spapay; Af;jpfSk; 

Kf;fpakhdit.  ,e;jpahtpy; kj;jpa kw;Wk; khepy muR ,uz;bYk; cs;s jpl;lf; 

FOtpy; Gs;spapaypd; gq;F kpf Kf;fpakhdJ.   

Gs;spapaYk; kUj;JtKk;   

 kUj;Jt mwptpaypy; Gs;spapay; fUtpfs; kpf mjpf mstpy; 

gad;gLj;jg;gLfpd;wd.  xU Gjpa kUe;jpd; nray;jpwid mwpa t-Nrhjid 

Nkw;nfhs;sg;gLfpwJ.  ,U tif kUe;Jfspd; nray; jpwd;fis xg;gpl ,U khjpupf; 

fzpg;gpw;fhd t-Nrhjidiag; gad;gLj;jp xg;gplg;gLfpwJ.  jw;NghJs;s kUj;Jt 

Ma;Tfspy; Gs;spapaypd; gad;ghLfs; Nkd; NkYk; mjpfupj;Jf; nfhz;Nl tUfpd;wd.   

Gs;spapaYk; mjd; etPd gad;ghLfSk;   

rkPgj;jpy; tsHr;rp ngw;W tUk; fzpdp kw;Wk; jfty; njhopy; El;gj; Jiw> 

Gs;spapay; gad;ghl;il mjpfupj;J Gjpa khjpup tbtq;fis xUq;fpizj;J 
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cUthf;f Ntz;bAs;sJ.  ,g;Gs;spapay; khjpup tbtq;fspypUe;J gy;NtW 

epWtdq;fs;> rpy KbTfisg; ngw KbfpwJ.  Nrhjidj; jpl;l mikg;G> Kd; 

kjpg;gPL nra;jy;> #o;epiy cUthf;Fk; fzf;Ffs; Nghd;wtw;wpd; jPHtpw;fhf epiwa 

nkd;nghUl;fs; fpilf;fpd;wd.  SYSTAT vd;w fzpdp nkd;nghUs;> mwptpay; kw;Wk; 

njhopy; El;g tiug;glq;fis Gs;spapay; tptuq;isf; nfhz;L jUtjpy; kw;nwe;j 

nkd;nghUl;fisf; fhl;bYk; rpwe;J tpsq;FfpwJ.   

gy;NtWgl;l Ma;TfSf;F SYSTAT gad;gLj;jg;gLfpwJ.  mtw;Ws; rpy 

1. njhy;ypay; kz;il XLfspd; njhd;ik gw;wp Muha;jy;.   

2. njhw;W Neha; neQ;rf> EiuaPuy; Neha; gw;wp Ma;T nra;tjw;fhf.   

3. Gs;spapay; guty;fspd; Nghf;F gw;wp Muha;jy;.   

4. cw;gj;jp juk; caHj;Jtjw;fhd Ma;T.   

5. kUj;Jtk; Neha;fisg; gw;wp Muha;jy;.   

6. epytpay; epyj;jb ePupy; cs;s ANudpak; Nghd;wtw;wpd; mstpid Muha;jy;.   

Gs;spapaypd; tuk;Gfs;   

 Gs;spapaypd; gad;ghLfs;> kdpj nray;fspd; xt;nthd;wpYk; gutyhf 

,Ue;jhYk;> mtw;wpw;nfd;W rpy tuk;Gfs; cs;sd.  mtw;wpy; rpy fPNo 

nfhLf;fg;gl;Ls;sd.   

1. gz;G tptuq;fis mwptjw;F Gs;spapay; nghUe;jhJ.  Gs;spapay; 

vz;zpf;ifapy; njuptpf;ff; $ba mstpd; tptuq;fis kl;LNk Ma;T 

nra;fpwJ.  vz;zpf;ifapy; njuptpf;f Kbahj gz;G tptuq;fis moF> 

mwpT> NeHik> fbd ciog;G> cly; eyk;> Jd;gk; Nghd;wtw;wpy; Neubahf 

Gs;spapay; gFg;gha;itg; gad;gLj;j KbahJ.  Mdhy; ,tw;wpw;Fr; rkkhd 

vz;fisf; nfhLg;gjd; %yk; Gs;spapay; Kiwfisf; nfhz;L ,itfisAk; 

Ma;T nra;ayhk;.  vLj;Jf;fhl;lhf khztHfs; NjHtpy; kjpg;ngz;fs; 

mbg;gilapy; mtHfspd; mwpTf; $Hikiag; gw;wp mwpayhk;.   

2. Gs;spapay; jdp kjpg;ig Ma;T nra;tJ ,y;iy.  Gs;spapay; mNef Gs;sp 

tptuq;fslq;fpa njhFjpia kl;Lk; Ma;T nra;ANk xopa jdpg;gl;l XH 

cWg;igg; gw;wp Ma;T nra;tjpy;iy.  jdpahf cs;s XH cWg;gpd; tptuk; 

Gs;spapay; MfhJ.  mJ Gs;spapay; Ma;tpw;Fg; gad;glhJ.   

3. Gs;spapay; tpjpfs; kpfr; rupahdit vd;W $w KbahJ.  fzpjk;> ,aw;gpay;> 

mwptpaypy; kpfr; rupahd tpjpfs; cs;sd vd;gJ ehk; mwpe;jNj.  Mdhy; 

Gs;spapay; tpjpfs; kpfr; rupahdit my;y.  NjhuhakhdNj.  Gs;spapay; 

KbTfs; cyfk; KOtjpYk; cz;ikahf ,Ug;gjpy;iy.  ruhrup mstpy; 

kl;LNk cz;ikahf cs;sJ.  .   
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4. Gs;spapay; ml;ltizfs; jtwhfg; gad;gLj;jg;glyhk;.  Gs;spapaiy kpfj; 

jpwik tha;e;jtHfshy; kl;LNk gad;gLj;j KbAk;.  ,y;iynadpy; 

Gs;spapaypy; nray;Kiwfs;> rupahfg; gad;gLj;jj; njupahjtuplk; fpilj;j 

kpf Nkhrkhd fUtpahfptpl tha;g;G cz;L.  Gs;spapay; fUtpfisr; 

rupahfg; gad;gLj;jj; njupahjjhYk;> my;yJ cupa egH Ntz;Lnkd;Nw 

jtwhfg; gad;gLj;JtjhYk; jtwhd KbTf;F tu NeupLk;.  jtwhd vz; 

tptuq;fshy;> Gs;spapay; KiwNflhfg; gad;gLj;jf; $Lk;.  fpq; vd;gtupd; 

rupahd $w;Wg;gb „Gs;spapay; vd;gJ xU fspkz;> xUtH mjpy; ,Ue;J 

mtutH tpUg;gj;jpw;Nfw;w tz;zk; flTisNah> g+jj;ijNah tbtkhf;f 

,aYk;‟.   

5. gpur;rpidiaf; fhZk; Ma;tf; fUtpfspy; Gs;spapaYk; xU Ma;Tf;fUtpNa  

Gs;spapay; Kiwfs; kl;LNk xU gpur;rpidapd; KOj;jPHitAk; ju ,ayhJ.  

vLj;Jf;fhl;lhf> r%f mikg;igg; gw;wp Ma;T nra;Ak; NghJ> Gs;spapay; 

tptuq;fis kl;Lk; rhHe;jpuhky;> me;ehl;bd; gz;ghL> kjk;> jj;Jtk; 

,tw;iwAk; NrHj;Nj KbntLf;f Ntz;Lk;.  vdNt Gs;spapay; Ma;Tfs; kw;w 

rhd;WfNshL ,izj;J KbTfisj; ju Ntz;Lk;.   

      tpdhf;fs; 

1. Gs;spapaypd; Njhw;wKk; tsh;r;rpAk; gw;wp tpthpf;fT« 

2. Gs;spapaypd; cgNahfk; gw;wp vOJf 

3. Gs;spapaypd; ruhrhp thh;j;ijiag; gw;wp ePtph; mwptJ ahJ? Gs;spapay; 

gzpfSf;F mjd; Kf;fpaj;Jtj;ij tpsf;Ff 

4. Gs;spapaypd; tuk;Gfs; gw;wp vOJf 

5. tzpftpay; Jiwapy; Gs;spapaypd; gad;ghL gw;wp fl;Liu tiuf 
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Gs;sp tptuk; Nrfupj;jy;> tifg;gLj;Jjy; kw;Wk; 

ml;ltizg;gLj;Jjy; 

mwpKfk;   

 jpdrup tho;f;ifapy; midtUk; tptuq;fis Nrfupj;J> gFj;jhuha;e;J kw;Wk; 

gad;gLj;jp tUfpd;wdH.  kf;fs; mjpf mstpy; tptuq;fis jpdrup ciuahly;fs;> 

njhiyf;fhl;rpfs;> thndhyp> fzpdp> Rtnuhl;bfs; %yk; njupe;J nfhs;tijNa 

tof;fkhff; nfhz;bUf;fpd;wdH.  ,it vjdhy; vd;why; kf;fSf;F epiwa 

tptuq;fis cw;W Nehf;fp> NjHe;njLg;gijNah> kWg;gijNah nra;a Ntz;ba 

Njit Vw;gLfpwJ.  jpdrup tho;f;ifapy; njhopy; kw;Wk; njhopw;rhiy Mfpatw;wpw;F 

rpy Gs;spapay; tptuq;fs; Njitg;gLfpd;wd.  kw;Wk; mtw;iw vq;NfapUe;J vg;gb 

Nrfupg;gJ vd;gJk; njupa Ntz;bapUf;fpwJ.  ,jd; tpisthf xt;nthUtUk; xU 

nghUis thq;Ftjw;F Kd;G mjd; juj;ijAk;> tpiyiaAk; xg;gpl;L ghHj;J xU 

KbTf;F tu Ntz;Lk;.  vLj;Jf;fhl;lhf xU epWtdj;jpy; gzpGupa njhopyhsHfs; 

jq;fs; Cjpak;> tpjpKiwfs;> gjtp caHT tha;g;Gfs; kw;Wk; gy tptuq;fis 

xg;gpl tpUk;GthHfs;> mNj rkak; epWtd KjyPl;lhsHfSk; mtHfspd; 

nrytpdq;fis Fiwj;J yhgj;ij mjpfg;gLj;j tpUk;GtH.   

 Gs;spapaypy; kpf Kf;fpakhd gad;fspy; xd;W> KbTfis cUthf;f 

tptuq;fis mspg;gjhFk;.  fle;j fhyj;jpd; Njhw;wj;ijAk;> epfo;fhyj;jpd; 

tpsf;fj;ijAk; kw;Wk; vjpHfhyj;ijg; gw;wpa Kd; kjpg;gPLfisAk; Gs;spapay; 

jUfpwJ.   

1. Gs;spapay; tptuq;fs; Nrfupg;gjd; Nehf;fk; fPNo nfhLf;fg;gl;Ls;sJ.   

2. Kjy; epiy Gs;spapay; tptuq;fis Nrfupf;Fk; Kiwia gw;wp tpsf;fk; 

mspf;f.   

3. elj;Jk; Ma;T ve;j epiyapy; cs;sJ vd;gij jPHkhdpf;f.   

4. gFg;gha;tpd; NghJ mjd; top Kiwfisg; gw;wp fz;lwptjw;Fk;> 

fzpg;gjw;Fk;.   

5. khjpupf; fzpg;ig tiuaWf;fTk;> tpsf;fTk;.   

6. khjpupf; fzpg;gpd; mbg;gilia gFg;gha;T nra;a.   

 Gs;spapay; Ma;T vd;gJ kf;fspd; gy;NtW gpupTfisg; gw;wpa tptuq;fis 

RUf;fkhfTk; xOq;F KiwapYk; mspg;gjhFk;.  tptuj;ij tpsf;Ftjw;Fk; 

Kiwg;gLj;Jtjw;Fk;> Ma;T nra;tjw;Fk; gytifahd Gs;spapay; Kiwfs; 
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cjTfpd;wd.  mt;thW Ma;T nra;j KbTfis Kd; $l;bNa mwptjw;Fk;> 

jPHkhdpg;gjw;Fk; ,ijg; gad;gLj;Jfpd;wdH.   

 Kjypy; tptuj;ij vt;tsT ey;y Kiwapy; Nrfupf;fg;gl;lJ vd;gijg; 

nghUj;J ,Wjp Kbtpd; Vw;Gilj; jd;ikiaAk;> Jy;ypaKk; mikAk;.  tptuq;fspd; 

jukhdJ ,Uf;Fk; #o;epiyia ngupJk; ghjpf;fpwJ.  vdNt mij 

Kiwg;gLj;Jtjw;F kpf mjpf Kf;fpaj;Jtk; nfhLf;f Ntz;Lk;.   

tptuq;fisr; Nrfupf;Fk; NghJ mjd; Jy;ypaj; jd;ikia cWjpgLj;jpf; nfhs;s 

Nghjpa vr;rupf;if vLj;Jf; nfhs;s Ntz;Lk;.   

tptuq;fspd; gpupTfs;   

 Gs;spapay; tptukhdJ mit gad;gLj;Jk; Kiwapd; mbg;gilapy; ,U 

gpupTfshf tifg;gLj;jg;gLfpwJ.  mitahtd.   

1. Kjy; epiy tptuq;fs; 

2. ,uz;lhk; epiy tptuq;fs; 

Kjy; epiy tptuq;fs;   

 xU Fwpg;gpl;l Ma;Tf;fhf tprhuizapd; %yk; xU Ma;thsH jhNk Neubahf 

Nrfupf;Fk; tptuk; Kjy; epiy tptuk; vd;W miof;fg;gLk;.  ,t;tif tptuq;fs; 

cz;ikahdit.  ,t;tptuq;fis fsg;gzpahsHfs; %ykhfNth> Ma;Tj;Jiw 

%ykhfNth> epWtdk; %ykhfNth Nrfupf;fyhk;.   

vLj;Jf;fhl;L   

 xU Ma;thsH gs;spf; Foe;ijfSf;fhd kjpa czTj; jpl;lk; vt;thW 

eilKiwg; gLj;jg;gLfpwJ vd mwpa tpUk;gpdhy; xU fsg;gzp Ma;tpid 

Nkw;nfhs;s Ntz;Lk;.  mg;NghJ ngw;NwhH kw;Wk; Foe;ijfsplk; Njitahd 

tpdhf;fis vOg;gp mtHfs; fUj;jpid mwpe;J tptuq;fis Nrfupf;f Ntz;Lk;.  

,t;thW Nrfupf;Fk; tptuq;fs; Kjy; epiy tptuq;fs; vdg;gLk;.   

Kjy; epiy tptuq;fis fPo;fz;l Ie;J Kiwfspy; gpupf;fyhk;   

1. Neupilahf tptuq;fisr; Nrfupj;jy; (Direct Personal Interview) 

2. kiwKf tha;nkhop Kiw %yk; Nrfupj;jy; (Indirect Oral Interview) 

3. nra;jpahsHfs; %yk; tptuq;fs; Nrfupj;jy; (Information from respondents) 

4. jghy; thapyhf tpdhg;gl;bay; mDg;gp Nrfupf;Fk; Kiw (Mailed Questionnaire 

Method) 
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5. fzpg;ghsHfs; %yk; gl;baiy mDg;gp tptuq;fs; Nrfupj;jy; (Schedules sent 

through enumerators) 

1.  Neupilahf tptuq;fis Nrfupj;jy;   

 ,k;Kiwapy; ahuplk; tptuq;fis ngw Ntz;LNkh mtHfNs tptuq;fisr; 

nrhy;gtH MtH.  Ma;thsH Neupilahf mtHfsplk; nrd;W tpdhf;fis vOg;gp 

tptuq;fisg; ngWfpd;wdH.  Ma;it Nkw;nfhs;Sk; gFjp mjpf mstpy; ,y;yhky; 

Fiwe;j epiyapy; cs;sNghJ ,k;KiwNa cfe;j Kiwahf cs;sJ.   

epiwfs;   

1. tptuq;fs; Nrfupg;gtHfs; Neupilahf tptuk; nfhLg;gtHfis mZfp 

tptuq;fs; ngWtjhy; tptuq;fis NtW Kiwfis tpl ,k;Kiwapd; %yk; 

mjpfkhdtHfsplk; tptuk; ngw KbfpwJ.  nfhLg;gtHfspd; tpUg;gj;Jld; 

nra;jpfis ngWk; epiy cs;sJ.   

2. fpilf;fg; ngw;w tptuq;fs; rPuhdjhfTk; Jy;ypakhdjhfTk; mikfpwJ.  

tptuq;fs; nfhLg;gtHfspd; re;Njfq;fis Ma;thsH eptHj;jp nra;fpwhH.   

3. tptuq; nfhLg;gtHfspd; njhlHghd tptuq;fisg; ngw KbfpwJ.  elj;ij 

kw;Wk; nghJthd nra;jpfisAk; ngw;W Ma;tpd; KbTfSf;F gad;gLj;j 

VJthfpwJ.   

4. tpdhf;fspy; cs;s thHj;ijfis #o;epiyf;F Vw;w tifapy; khw;wpaikj;Jf; 

Nfl;f KbfpwJ.  khw;W nkhopfspy; tpdhf;fis nfhLf;f KbfpwJ tptuq;fs; 

nfhLg;gtUf;F Vw;gLk; njhe;juTfs;> Gupe;J nfhs;Sk; jd;ik Mfpatw;iw 

jPHf;f KbfpwJ.   

Fiwfs;   

1. Neupilahf tptuq;fis Nrfupf;Fk; Kiw mjpf nryitAk; mjpf 

Neuj;ijAk; cl;nfhs;fpwJ.   

2. tptuq;fs; nfhLg;gtHfspd; vz;zpf;if kpff; $LjyhfTk;> trpf;Fk; ,lk; 

tpupthd epiyapy; ,Uf;Fk; NghJ ,k;Kiw kpfTk; rpukkhf mikAk;.   

3. ,k;Kiwapy; jdpegH tpUg;G ntWg;G mjpfstpy; ,Uf;Fk;.   

2.  kiwKf tha;nkhop Kiw   

 tptuq;fisf; nfhLg;gtHfis Neupilahf mZfhky; mtHfs; tPl;bw;F 

mUfpy; trpg;gtHfs; my;yJ mtHfspd; ez;gHfs; my;yJ kw;wtHfsplk; ,Ue;J 

tptuq;fs; ngWtij ,k;Kiw Fwpf;Fk;.  ,k;Kiwapy; jpUl;L my;yJ nfhiy 

gw;wpa tptuq;fis Nrfupf;f KbfpwJ.  tptuq;fs; nfhLg;gtupd; tPL jPapdhy; 
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ghjpf;fg;gLk; nghOJ mtHfsJ ez;gHfs; my;yJ mtHfspd; tPl;bw;F mUNf 

trpg;gtHfs; my;yJ mtiur; rhHe;jtHfs; %yk; jPapd; fhuzk; gw;wpa tptuq;fis 

Nrfupf;fpd;wdH.   

 rpy tof;Ffspy; fhty; JiwapdH jpUl;L> nfhiy rk;ke;jg;gl;l tprhuizf;F 

%d;whk; epiyapy; cs;stHfsplk; rpy tpsf;fq;fs; ngWfpd;wdH.  murhy; 

epakpf;fg;gLk; tprhuizf; FO ,k;Kiwiaf; ifahz;L tprhuiz 

rk;ke;jg;gl;ltw;iwg; gw;wp kf;fspd; vz;zq;fisAk;> Vida midj;J 

nra;jpfisAk; Nrfupf;fpd;wdH.   

 Neub tprhuiz Kiw nray;gl Kbahj #o;epiyapYk; tptuq;fs; nfhLg;gtH 

nfhLf;f kWf;Fk; #o;epiyapYk;> kiwKf tha;nkhop KiwNa cfe;jjhf 

mikfpwJ.  tptuk; nfhLg;gtHfspd; tptuq;fs; ve;j #o;epiyapy; gjpT 

nra;ag;gLfpwJ vd;gij nghUj;Jk; tptuq;fs; Nrfupg;gtupd; jpwikiag; nghUj;Jk; 

tptuq;fspd; jd;ik mikAk;.   

 %d;whk; ,dj;jhHfs; vd;gtHfs; jFjpahd tpdhfl;F tptuq;fs; 

mspg;gtuhfTk; FWf;F tprhuizf;fl;F ey;y Kiwapy; tptuq;fs; 

mspg;gtHfshfTk; ,Ug;ghHfs; vd;gJ nghUshFk;.  tptuq;fs; Nrfupg;gtH 

tptuq;fs; nfhLg;gtHfsplk; Nfl;Fk; tpdhf;fis Fog;gkhd epiyapy; Nfl;ff; 

$lhJ.  tptuq;fs; nfhLf;Fk; xUtH my;yJ xU FOtpdH ek;gj;jFe;jtHfshf 

,Uf;Fk; #o;epiyapNyNa ,k;Kiwapd; KbTfs; rpwg;Gilajhf ,Uf;Fk;.   

3.  nra;jpahsHfs; %yk; tptuq;fs; Nrfupj;jy;   

 Ma;thsHfs; jkf;F rpy cjtpahsHfis epakpj;J> mtHfs; %yk; Nrfupj;j 

nra;jpfis ngWjy; MFk;.  nra;jpj;jhs;fs; %yk; fpilf;Fk; nra;jpfs; kw;Wk; rpy 

muRj; Jiw epWtdq;fs; %ykhf fpilf;Fk; nra;jpfs; ,k;Kiwapy; mlq;Fk;. kpf 

vspikahfTk; tpupe;j Ma;tpw;F cfe;jjhfTk; ,k;Kiw mikfpwJ.  Mdhy; 

,k;Kiwapy; fpilf;Fk; KbTfs; Jy;ypakhdit vd;W $w ,ayhJ.  ePz;l 

fhyj;jpy; tpupe;j gug;gpy; njhlHe;J tptuq;fs; Nrfupf;f Ntz;ba #o;epiyapy; 

,k;Kiw cfe;jjhf mikfpwJ.   

4.  mQ;ry; topahf tpdhg;gl;bay; mDg;gp tptuq;fs; Nrfupf;Fk; Kiw   

 ,k;Kiwapy; gy tpdhf;fisj; njhFj;J mtw;iw mQ;ry; topahf tptuq;fs; 

jUgtHfSf;F mDg;gg;gLfpwJ.  njhopy; EZf;fj;jpd; mbg;gilapy; ,t;tpdhf;fs; 

mlq;fpa njhFjpia tpdhg;gl;bay; vd;W $WfpNwhk;.  tpdhg;gl;baiyg; ghHj;J 

tptuq;fs; jUgtHfSf;F xU fbjj;jpid ,t;tpdhg; gl;baNyhL ,izj;J 

mDg;Gjy; Ntz;Lk;.  ,f;fbjj;jpy; Ma;tpd; Nehf;fj;ijAk;> fhypaplj;jpy; g+Hj;jp 

nra;tjw;fhd Kf;fpaj;Jtj;ijAk;> Fwpj;j fhyj;jpw;Fs; g+Hj;jp nra;ag;gl;l 

tpdhg;gl;baiy jpUg;gp mDg;Gtjw;fhd Ntz;LNfhs;fisAk; Fwpg;gpl;bUj;jy; 
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Ntz;Lk;.  tptuq;fs; nfhLg;gtHfs; gbj;jtHfshfTk; gue;j gug;gpy; 

trpg;gtHfshfTk; ,Uf;Fk; #o;epiyapy; ,k;Kiw cfe;jjhf mikfpwJ.   

epiwfs;   

1. mQ;ry; topahf tpdhg;gl;bay; mDg;gp tptuq;fs; Nrfupf;Fk; Kiwapy; nryT 

FiwT.   

2. ,k;Kiwapy; tpiutpy; tptuq;fisg; ngWjy; vspJ.   

3. tptuq;fs; nfhLg;gtHfs; gue;j gug;gpy; trpf;Fk; NghJ ,k;Kiw cfe;jjhf 

cs;sJ.   

Fiwfs;   

1. tpdhg;gl;baypy; cs;s tptuq;fisg; Gupe;J nfhz;L gjpyspg;gtH fy;tp 

mwpT cilatuhf ,Uj;jy; Ntz;Lk;.   

2. rpyH tpdhg;gl;baiyg; ngw;W jpUk;g mDg;ghky; ,Uf;fyhk;.   

3. nfhLf;fg;gl;l tptuq;fs; midj;Jk; rupahditah vd;W mwptJ fbdk;.   

5.  fzpg;ghsH %yk; tptuq;fis Nrfupj;jy;   

 fzpg;ghsHfs;> tptuq;fs; jUgtiu mZfp tptuq;fisg; ngw;W tpdhj; 

njhFjpia g+Hj;jp nra;tij Fwpf;Fk;.  tpupthd Ma;tpw;F cfe;jjhf ,k;Kiw 

mikfpwJ.   

epiwfs;   

1. fzpg;ghsH %yk; tptuq;fisr; Nrfupf;Fk; Kiwia tptuq;fs; nfhLg;gtHfs; 

fy;yhjtuhapDk; gpd;gw;wyhk;.   

2. jdpegupd; ,ufrpaj;ijg; gw;wpAk; kw;Wk; nghUs; tptuk; gw;wpAk; cs;s 

tpdhf;fSf;F gjpiyg; ngwyhk;.   

3. tptuq;fs; jUgtHfis Neupilahf mZFtjhy; ,zf;fkpd;ik vd;gJ 

fpilahJ.   

4. ,k;Kiwapy; Nrfupj;j tptuq;fs; ek;gj;jFe;jit.  ,jw;Nfw;g 

fzpg;ghsHfSf;F ey;y gapw;rp mspf;fyhk;.   

5. ,k;Kiw gyuhYk; Vw;Wf; nfhs;sg;gl;lJ.   
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Fiwfs;   

1. fzpg;ghsH %yk; tptuq;fisr; Nrfupj;jYf;F $Ljyhf nrythFk;.   

2. rupahd kw;Wk; Kiwahd tptuq;fisg; ngWtjw;F fzpg;ghsHfSf;F ey;y 

gapw;rp nfhLf;f Ntz;bAs;sJ.   

3. NeHfhzYf;F ey;y Kd; mDgtk; NjitahfpwJ.   

tpdhg;gl;bay; (Questionnaire) kw;Wk; tpdhj; njhFjp (Schedule) jahupg;G   

tpdhg;gl;baypypUe;J tpdhj; njhFjp NtWgLfpwJ.  tpdhg;gl;bay; vd;gJ 

tptuq;fisf; nfhLg;gtHfNs Neupilahf gl;baypy; Fwpg;gijf; Fwpf;Fk;.  

tpdhj;njhFjp vd;gJ fzpg;ghsHfs; tptuq;fs; jUgtHfis Neupilahf mZfp 

tptuq;fs; ngWtijf; Fwpf;Fk;.  rpyH ,t;tpuz;ilAk; Ntw;Wikg;gLj;Jtjpy;iy.  

cz;ikahd Ma;tpw;F Kd;ghf khjpup Ma;tpid (Pilot Survey) elj;Jjy; Ntz;Lk;.   

 tpdhg;gl;bay; my;yJ tpdhj;njhFjpia khjpup Ma;tpidg; gad;gLj;jp rup 

nra;jy; Ntz;Lk;.  ahuplkpUe;J tptuq;fs; Njitg;gLfpwNjh mtHfis mioj;J 

tptuq;fisg; ngWjy; Ntz;Lk;.  mtH tpdhf;fis jtwhfNth> Gupe;J 

nfhs;shkNyh my;yJ thHj;ij tbtpy; $w ,ayhkNyh ,Uf;Fk; epiyapy; 

tpdhf;fis khw;wpaikf;f Ntz;Lk;.  midj;J tpdhf;fSf;Fk; Njitahd gjpy;fs; 

fpilf;fg; ngw;Wtpl;ldth vd;gijAk; KbT nra;J nfhs;Sjy; Ntz;Lk;.   

rpwe;j tpdhg;gl;baypd; nghJg;gz;Gfs; Mtd.   

1. tpdhf;fspd; vz;zpf;if Fiwthf ,Uj;jy; Ntz;Lk;.   

2. vspikahd tpdhf;fspypUe;J fbdkhd tpdhf;fSf;Fr; nry;Yk; tz;zkhf 

mikjy; Ntz;Lk;.   

3. tpdhf;fs; RUf;fkhfTk; vspikahfTk; ,Uj;jy; Ntz;Lk;.  Gupahj 

thHj;ijfisj; jtpHj;jy; ed;W.   

4. tpdhf;fs; Mk;> ,y;iy vd;w gjpiy ngWkhW RUf;fkhf mikjy; ed;W.   

5. jdpkdpjdpd; ,ufrpaj;ij ntspg;gLj;JkhWk;> Nahrpj;J gjpy; $WkhWk;> 

fzf;fpl;L gjpy; $WkhWk; cs;s tpdhf;fis jtpHj;jy; ed;W.   

6. tpdhf;fis KOikahf Nrhjidf;Fl;gLj;j Ntz;Lk;.  ntspg;gilahd 

my;yJ ekJ nray;fSf;F cl;glhj jtWfis Kbe;j msTf;F xJf;Fjy; 

ed;W.   

7. Ma;tpd; Nehf;fj;ij KOikahf g+Hj;jp nra;Ak; epiyf;F Vw;w tifapy; 

tpdhg;gl;baiy mikj;jy; Ntz;Lk;.   
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8. tpdhf;fspd; thHj;ijfs; xUtUila kdijg; Gz;gLj;jf; $lhJ.   

9. xUtupd; ,ufrpaj;ij ntspg;gLj;JkhW cs;s tpdhf;fisj; jtpHj;jy; 

Ntz;Lk;.   

10. tpdhf;fSf;F gjpy; vOj NghJkhd msTf;F ,lk; xJf;Fjy; Ntz;Lk;.   

11. Neubahf ey;y gjpy;fis jUgtHfisj; jLf;Fk; tz;zk; tpdhf;fs; 

mikjy; $lhJ.   

12. tpdhg;gl;baypd; Njhw;wk; ey;y Kiwapy; ,Uj;jy; Ntz;Lk;.   

Kjy; epiy tptuq;fspd; epiw Fiwfs;   

1. Ma;thsuhy; Ma;T Nkw;nfhs;sg;gLk; ,lg;gug;G rpwpajhf ,Uf;Fk; NghJ 

kl;LNk ,k;Kiwapy; Gs;sp tptuq;fisr; Nrfupf;f KbAk;.  gpujpepjpfis  

mDg;gp tptuq;fisr; Nrfupg;gjw;F nryT mjpfupf;Fk;.  NkYk; jfty; 

jUNthH mspj;j tptuq;fs; rupahf gpujpepjpfshy; gjpT nra;ag;gl;Ls;sdth 

vd;gjpy; xU Kiwf;F ,U Kiwahf ftdk; nrYj;Jjy; Ntz;Lk;.   

2. tpdhj; njhFjp %yk; Kjy; epiy tptuq;fs; Nrfupf;fg;gl;lhNyh my;yJ 

jghy; %yk; tpdhg;gl;baiy mDg;gp tptuq;fis Nrfupj;jhNyh> Fiwthd 

nrytpNyh Fiwthd Neuj;jpNyh Kbf;f ,aYk;.   

3. Nfs;tpfs; jHk rq;flkhfNth> kpfr; rpf;fyhfNth xUtupd; ,ufrpaj;ij 

ntspg;gLj;JtjhfNth mikAkhdhy; mt;tpdhj; njhFjpapy; cs;s tptuq;fs; 

Jy;ypkhfTk; rupahfTk; epug;gg;gl;bUf;fhJ vdNt ,k;Kiw nghUj;jkw;wJ.   

4. ,uz;lhk; epiy tptuq;fis tpl Kjy; epiy tptuq;fs; %yk; Nrfupf;fg;gl;l 

tptuq;fs; kpFe;j ek;gfj; jd;ikAilad.   

,uz;lhk; epiy tptuq;fs;   

 gytpj Nehf;fq;fSf;fhf Kd;Ng Nrfupf;fg;gl;L ntspaplg;gl;l Gs;sp 

tptuq;fspypUe;J jw;Nghija tprhuizf;fhf vLj;Jf; nfhs;sg;gl;l Gs;sp tptuq;fs; 

,uz;lhk; epiy tptuq;fs; vdg;gLk;.  W.  A.  nea;];thq;fH $w;Wg;gb “tptuj;ij 

Neubahfr; nrd;W Nrfupj;J gFj;jha;T nra;Ak; nghWg;Ngw;Wf; nfhz;ltuhy; 

ntspaplg;gl;l tptuq;fspd; gjpg;G Kjy; epiy Mjhukhf ,Uf;Fk;.  

mt;tptuq;fisg; gw;wpa Fwpg;Gfis Ma;T nra;tjw;fhf nghWg;Ngw;Wf; 

nfhz;ltuhy; Nrfupf;fg;gl;L ntspaplg;gl;litNa ,uz;lhk; epiy MjhukhFk;.”   

,uz;lhk; epiy tptuq;fspd; Mjhuk;   

 vy;yh Ma;TfSf;Fk; Ma;thsNu Neubahfr; nrd;W Kjd; Kiwahf 

tptuq;fisr; Nrfupg;gJ eilKiwapy; rhj;jpakpy;iy.  me;epiyapy; kw;wtHfshy; 
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Nrfupf;fg;gl;l tptuq;fis gad;gLj;JfpwhH. Gs;spapay; Ma;Tfs; Nkw;nfhs;tjw;fhf 

kpf mjpf mstpy; jfty;fs; ntspaplg;gLfpd;wd.  mjpypUe;J GjpJ Gjpjhf Gs;sp 

tptuq;fs; ntspaplg;gLfpd;wd.  ,uz;lhk; epiy tptuq;fs; fPo;f;fz;l jiyg;Gfspy; 

,Utifj; jiyg;gpy; ntspaplg;gLfpd;wd.   

1. ntspaplg;gl;l Mjhuq;fs; 

2. ntspaplg;glhj Mjhuq;fs; 

1.  ntspaplg;gl;l Mjhuq;fs;   

ntspaplg;gl;l gy;NtW tifapyhd Mjhuq;fs; gpd;tUkhW   

1. gd;dhl;L mstpy; tUk; mjpfhu g+Ht ntspaPLfSk;> mwpf;iffSk;  

i. cyf epWtdq;fshd gd;dhl;L epjpak; If;fpa ehLfs; mit> 

gd;dhl;L epjpf; fofk; Nghd;witAk;  

ii. kj;jpa kw;Wk; khepy muRfspd; mwpf;iffs;> lhz;ld; FO 

mwpf;if Cjpaf; FO mwpf;iffs; Nghd;wit.   

2. muR fyg;Gila epWtdq;fspd; ntspaPLfs; efuhl;rpfs;> khefuhl;rpfs;> 

Cuhl;rp mstpy; ntspaplg;gLk; mwpf;iffs;.   

3. jdpahH ntspaPLfs; 

i. tzpf kw;Wk; njhopy; Jiw rhHe;j ntspaPLfs; ,e;jpa tzpff; 

fofk;> ,e;jpatzpff; fzf;fhsH epWtk; Nghd;wtw;wpd; mwpf;iffs;.   

ii. epjp kw;Wk; nghUspay; rhHe;j ,jo;fs; 

iii. epWtdq;fspd; Mz;lwpf;iffs; 

iv. Ma;T epWtdq;fs; kw;Wk; Ma;T Nkw;nfhs;Sk; khztupd; ntspaPLfs; 

Nghd;wit.   

 Fwpg;ghf> Nkw;Fwpg;gpl;l ntspaPLfs; Fwpg;gpl;l ,ilntsp khwf; $bait 

vd;gijf; fUj;jpy; nfhs;s Ntz;Lk;.  rpy ntspaPLfs; rkkhd fhy 

,ilntspfspy; (Mz;L> khjk;> thuk;> jpdrup) ntspaplg;gLfpd;wd.  Mdhy; rpy 

ntspaPLfs; jw;fhypfkhdit.   

 Fwpg;G   ,uz;lhk; epiy tptuq;fs;> ,iza jsj;jpy; Vuhskhff; 

fpilf;fpd;wd.  mtw;iw ve;j Neuj;jpYk;> Nky; Ma;TfSf;Fk; gad;gLj;jpf; 

nfhs;syhk;.   
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2.  ntspaplg;glhj Mjhuq;fs;   

 vg;NghJk; vy;yh Gs;spapay; tptuq;fSk; ntspaplg;gLtjpy;iy.  muR kw;Wk; 

jdpahH mYtyfq;fshy; gjpTnra;ag;gl;l tptuq;fs;> fy;tp epWtdq;fshy; 

Nkw;nfhs;sg;gl;l Ma;T KbTfs; Nghd;witNa gy;NtW ntspaplg;glhj 

tptuq;fshFk;.   

 ,t;tif tptuq;fs; vq;nfq;F NjitNah mq;F gad;gLj;jyhk;.  ,uz;lhk; 

epiy tptuq;fisf; ifahStjpy; Njitahd Kd;ndr;rupf;if.  ,uz;lhk; epiy 

tptuq;fisf; ifahStjw;F Kd; gpd;tUtdtw;iwf; ftdj;jpy; nfhs;s Ntz;Lk;.   

1. tptuq;fs; Nrfupg;gjw;Ff; ifahsg;gl;l topKiwfs;.   

2. tptuq;fs; Jy;ypaj;jd;ik 

3. ve;j mstpw;F tptuq;fs; njhFf;fg;gl;ld.   

4. Kd;dH Nrfupj;j tptuq;fNshLs;s xg;Gjy; my;yJ xg;gPL.   

5. tptuq;fisr; Nrfupj;j epWtdk; gw;wpAk;> tptuq;fs; Nrfupj;j Nehf;fk; gw;wpAk; 

mwpa Ntz;Lk;.   

 nghJthf $Wkplj;J ,uz;lhk; epiy tptuq;fisg; nghUj;j mstpy; 

kf;fSf;F vJ NjitNah> vijf; fhz KbfpwNjh mtw;Wf;F kj;jpapy; epd;W 

jpUg;jpg;gl;Lf; nfhs;s Ntz;Lk;.   

,uz;lhk; epiy tptuq;fspd; epiw Fiwfs;     

1. kpff; Fiwe;j nrytpy; ,uz;lhk; epiy tptuq;fis Nrfupf;f ,aYk;.  muR 

ntspaPLfSk; kpff; Fiwe;j nrytpy; fpilf;fpd;wd.  muR kw;Wk; jdpahH 

epWtdq;fshy; Nrfupf;fg;gl;l tptuq;fs; E}yfq;fspy; fpilf;Fk;.   

2. ,uz;lhk; epiy tptuq;fs; ,iza jsj;jpy; mjpf mstpy; fpilf;fpd;wd.   

3. fpilf;Fk; epiwa ,uz;lhk; epiy tptuq;fs; gy tUlq;fshf 

Nrfupf;fg;gl;lit.  mtw;iwf; nfhz;L Nghf;Ffisf; (trend) Fwpf;fyhk;.   

4. ,uz;lhk; epiy tptuj;jpd; kjpg;G 

 murhq;fk; - KbTfs; vLg;gjw;Fk; vjpHfhy nfhs;if KbTfSf;Fk; 

gad;gLfpwJ.   

 tpahghuk; kw;Wk; njhopy; Jiw - re;ij kw;Wk; tpw;gidg; gpupTfspy; 

cs;s nghUshjhu kw;Wk; r%f epiyik kw;Wk; Nghl;bahsHfisg; 

gw;wpa tptuq;fisf; nfhLf;fpwJ.   

 Ma;T epWtdq;fs; - r%f> nghUshjhu kw;Wk; njhopy;Jiw 

tptuq;fisf; nfhLf;fpwJ.   
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tpdhf;fs; 

1. ,uz;lhk; epiy Gs;sp tptuk; gw;wp vOJf? 

2. Kjy;epiy kw;Wk; ,uz;lhk; epiy Gs;sp tpguq;fis Nrfhpf;Fk; Kiwfis gw;wp 

tpthpf;fTk;. 

3. Kjy;epiyg; Gs;sp tpguk; gw;wp Fwpg;G tiuf 

4. Kjy;epiy tptuq;fspy; epiw Fiwfisf; $Wf. 
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khjpupf; fzpg;G Kiwfs; - mwpKfk;  

mwpKfk; 

 khjpupf; fzpg;G (sampling) vd;gJ ekJ md;whl tho;f;ifapy; mbf;fb 

gad;gLj;jg;gLtjhFk;.  filf;Fr; nrd;W jhdpatiffis ehk; thq;Fk;NghJ xU 

ifg;gpbasNt vLj;J mjd; juk; mwpe;J mg;nghUl;fis thq;FfpNwhk;.  xU 

kUj;JtH uj;jj;jpd; rpy Jspfis khjpupahf vLj;J Nrhjpj;jgpd; ek; clypy; 

Vw;gl;l Nehapd; jd;ikiag; gw;wpa KbTf;F tUfpwhH.  ,t;thwhf eilKiwapy; 

ngUk;ghyhd Ma;Tfs; khjpupfis mbg;gilahff; nfhz;Nl mikfpd;wd.   

KOikj;njhFjp  (Population)  

 Gs;spapay; Nrhjidapy; KOikj;njhFjp vd;gJ XH Ma;Tf;F 

cl;gLj;jg;gLk; midj;J cWg;Gfspd; njhFg;gpidf; nfhz;ljhFk;.  xU gs;sp 

my;yJ fy;Y}upapy; gapYk; nkhj;j khztHfspd; vz;zpf;if> xU E}yfj;jpYs;s 

nkhj;j E}y;fspd; vz;zpf;if> xU fpuhkk; my;yJ efuj;jpy; cs;s nkhj;j 

tPLfspd; vz;zpf;if Nghd;wit KOikj;njhFjpf;fhd vLj;Jf;fhl;LfshFk;.  rpy 

rkaq;fspy; KOikj; njhFjpapy; cs;s vy;yh cWg;Gfisg; gw;wpa tptuq;fisAk; 

Nrfupj;Jf; nfhz;L> eilKiwf;Nfw;g Ma;T nra;a KbfpwJ.  ,ij KOf; 

fzpg;GKiw (Complete enumeration or census) vd;W miof;fpNwhk;.  mt;thW 

KOikj;njhFjpapy; cs;s xt;nthU cWg;igAk; mse;J> vy;yh cWg;GfisAk; 

vLj;Jf; nfhs;s ,ayhj rkaq;fspy; khjpupf;fzpg;G Kiwiaf; ifahs;fpNwhk;.   

KbTW KOikj; njhFjp> KbTwh KOikj; njhFjp   

 KbTW KOikj;njhFjp (Finite population) vdpy; mjpYs;s cWg;Gfspd; 

vz;zpf;if> KbTW vz;zpf;ifiaf; nfhz;ljhf ,Uf;f Ntz;Lk;.  xU 

njhopw;rhiyapy; cs;s njhopyhsHfspd; vz;zpf;if> xU njhopyfj;jpy; xU 

ehspy; cw;gj;jpahFk; nghUl;fspd; vz;zpf;if Nghd;wit KbTW KOikj; 

njhFjpf;F cupa rpy vLj;Jf; fhl;LfshFk;.  KOikj; njhFjpapy; cs;s nkhj;j 

cWg;Gfspd; vz;zpf;if KOikj;njhFjp msT (population size) vd;W 

miof;fg;gLfpwJ.  xU KOikj; njhFjp vz;zw;w cWg;Gfisf; nfhz;ljhf 

,Ue;jhy; mJ tuk;gw;w KOikj;njhFjp my;yJ KbTwh KOikj;njhFjp (Infinite 

population) vd;W miof;fg;gLfpwJ.  thdj;jpy; cs;s tpz;kPd;fspd; vz;zpf;if> 

njhiyf;fhl;rp epfo;r;rpfisf; fhz;Nghupd; vz;zpf;if Nghd;wit KbTwh 

KOikj;njhFjpf;F rpy vLj;Jf;fhl;LfshFk;.   
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KOf; fzpg;G Kiw (Census method)   

 KOikj;njhFjpiag; gw;wpa tptuq;fs; ,U topfspy; Nrfupf;fg;gLfpd;wd.  

mit KOf;fzpg;G Kiw kw;Wk; khjpupf; fzpg;GKiw MFk;.  KOf;fzpg;G 

Kiwapy;> KOikj;njhFjpapy; cs;s xt;NthH cWg;Gk; Ma;Tf;F 

cl;gLj;jg;gLfpwJ.  vLj;Jf;fhl;lhf> xU fpuhkk; my;yJ xU Fwpg;gpl;l gFjpapy; 

cs;s FLk;gq;fspy; ruhrup Mz;L tUkhdj;ijf; fzf;fpl Ntz;Lnkd;why;> 

mg;gFjpapy; 1000 FLk;gq;fs;,Uf;Fkhapd;> Mapuk; FLk;gq;fspd; tUkhdj;ijAk; 

fzf;fpl Ntz;Lk;.  ,k;Kiwapy; xt;NthH FLk;gKk; KOikj; njhFjpapd; 

cWg;ghjyhy; xd;iwAk; tpl;Ltplf; $lhJ.  ,Uf;Fkhapd;> Mapuk; FLk;gq;fspd; 

tUkhdj;ijAk; fzf;fpl Ntz;Lk;.  ,k;Kiwapy; xt;NthH FLk;gKk; KOikj; 

njhFjpapd; cWg;ghjyhy; xd;iwAk; tpl;Ltplf; $lhJ.   

KOf;fzpg;G Kiwapd; epiwfSk; FiwfSk;   

epiwfs;   

1. KOikj;njhFjpapy; cs;s xt;NthH cWg;gpypUe;Jk; tptuq;fs; 

Nrfupf;fg;gLfpd;wd.   

2. ,k;Kiwapy; ngwg;gLk; KbTfs; Jy;ypakhfTk; ek;gpf;iff;F cupajhfTk; 

,Uf;Fk;.   

3. Mo;e;j Ma;tpid Nkw;nfhs;s Ntz;Lk;.   

4. ,k;Kiwapy; Nrfupf;fg;gl;l tptuq;fis gy;NtW fs Ma;TfSf;Fk;> 

gFg;gha;TfSf;Fk; gad;gLj;jpf; nfhs;syhk;.   

Fiwfs;   

1. ,k;Kiwf;F mjpf fzpg;ghsHfspd; ciog;G Njitg;gLfpwJ.  mjdhy; ,J 

mjpf nryT gpbf;Fk; KiwahFk;.   

2. ,k;Kiwf;F mjpf gzk;> fhyk;> ciog;G> rf;jp Njitg;gLfpwJ.   

3. KbTwh KOikj; njhFjpahf ,Ug;gpd;> rpy rkaq;fspy; ,k;Kiw %yk;     

tptuq;fisr; Nrfupf;f ,ayhJ.   

khjpupf; fzpg;G Kiw (Sampling)   

 khjpupf; fzpg;G Kiw vd;gJ rkPg fhyj;jpy; tsHr;rp ngw;wjhapDk; ,J Gjpa 

fUj;jd;W.  Kd;Diuapy; $wpAs;sgb ek; md;whl tho;tpy; ek;ik mwpahkNy 

khjpupf; fzpg;G Kiwiag; gad;gLj;jp tUfpNwhk;.  mt;ntLj;Jf;fhl;Lfs; 

midj;jpYk; khjpupfNs KOikj;njhFjpfisg; gw;wpa rupahd fUj;ij 

cUthf;Ffpd;wd vd ek;GfpNwhk;.  ekJ ngUk;ghyhd KbTfs;> rpy cWg;Gfisr; 
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Nrhjid nra;tjpd; mbg;gilapNyNa mikfpd;wd.  mjdhNyNa khjpupf;fzpg;G 

Kiw gw;wpa tptuq;fis ehk; mwpe;J nfhs;tjw;fhd mtrpak; Vw;gLfpwJ.   

khjpup (Sample)   

Gs;spapayhsH> KOikj;njhFjpapypUe;J xU gFjpiaj; NjHT nra;Ak; 

Kiwi khjpup vLj;jy; my;yJ $W vLj;jy; vd;fpd;wdH.  KOikj;njhFjpapy;> 

Gs;spapay; fzpg;gpw;fhf tiuaWf;fg;gl;l cWg;Gfisf; nfhz;l xU KbTW 

cl;fzk; khjpup vd;W miof;fg;gLfpwJ.  xU khjpupapy; cs;s cWg;Gfspd; 

vz;zpf;ifia khjpup msT (Sample size) vd;fpNwhk;.    

khjpupf; fzpg;G myF (Sampling Unit)   

 xU KOikj;njhFjpapy; cs;s cWg;Gfspd; khjpup vLf;fg;gLk;NghJ me;j 

cWg;Gfs; NkYk; gpupf;fg;glhky; ,Ug;gpd; mit khjpupf;fzpg;G myFfs; vdg;gLk;.  

vLj;Jf;fhl;lhf> xt;nthU FLk;gj;jpd; ruhrup tUthiaf; fhz Ntz;Lnkdpy;> 

FLk;gj;jiyikNa khjpupf; fzpg;G myfhff; fUjg;gLk;.  ruhrup ney;tpisr;ry; 

gw;wpf; fUJk;NghJ> xt;NthH cupikahsH ngWk; ney; tpisr;rNy khjpupf; fzpg;G 

myF MfpwJ.   

khjpupf; fzpg;Gg; gl;bay; (Sampling frame)   

 khjpupf; fzpg;G Kiwia nray;gLj;Jk;NghJ> xt;nthU khjpupf; fzpg;G 

myfpw;Fk; mij milahsk; fhz XH vz; jUtJ mtrpakhfpwJ.  mt;thW 

ngwg;gl;l gl;bay;> khjpupf; fzpg;Gg; gl;bay; vd;W miof;fg;gLfpwJ.  thf;fspg;NghH 

gl;bay;> tPL itj;jpUg;NghH gl;bay; CupYs;s tptrhapfspd; gl;bay; Nghd;wit 

khjpupf; fzpg;Gg; gl;baYf;F rpy vLj;Jf;fhl;LfshFk;.   

khjpup vLg;gjw;fhd fhuzq;fs;     

gpd;tUk; #o;epiyfspy; khjpupf; fzpg;G jtpHf;f KbahjjhFk;.   

1. KOikj;njhFjp KbTwhjjhf ,Uf;Fk; NghJ KOf;fzpg;G Kiw 

eilKiwapy; rhj;jpakhfhJ.   

2. FWfpa fhy ,ilntspapy; tptuq;fs; Njitg;gLk; NghJ 

3. Ma;Tf;fsk; gue;J tpupe;J kpfg;ngupjhf ,Uf;Fk;NghJ 

4. gzk;> gapw;rp ngw;w fzpg;ghsHfs; Nghd;w Mjhuq;fs; xU Fwpg;gpl;l 

tuk;Gf;Fcl;gl;bUg;gpd; 

5. Ma;tpd; NghJ> NjHe;njLf;Fk; nghUs; mope;J tplf;$baJ vdpy; khjpupf;   

fzpg;Ng cfe;jjhFk;.    
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khjpupf; fzpg;gpd; Nfhl;ghLfs;   

 khjpupfs; ed;F fzpf;Fk; jpwd; nfhz;litahf ,Uf;f Ntz;Lk;.  mjw;F 

khjpupfs; fPo;f;fz;l Nfhl;ghLfSf;F cl;gl;bUf;f Ntz;Lk;.   

1.  Gs;spapaypd; xOq;F epajp  (Statistical regularity)   

xU ngupa njhFjpapdpd;W> rktha;g;G Kiwapy; vLf;fg;gLk; cWg;Gfspd; 

vz;zpf;ifia mjpfupg;gjw;F Vw;g> khjpupfspy; cs;s xU epfo;tpd; ruhrupAk;> 

njhFjpapd; ruhrupAk; mNj gz;Gfisg; ngw;wpUg;gjw;fhd tha;g;Gfs; epr;rakhfpwJ.   

mjhtJ> xU epfo;tpw;fhd Nrhjid nra;Ak; NghJ> khjpupfspy; rktha;g;G Kiwapy; 

vLf;fg;gLk; cWg;Gfspd; vz;zpf;ifia mjpfupg;gjw;F Vw;g mr;Nrhjidapd; 

KbTfspy; XH xOq;F Kiw my;yJ epiyj; jd;ik Vw;gLfpwJ.  Mjdhy; 

mk;khjpupfspd; ruhrupfs; ngUe;njhFjpapd; gz;Gfisg; ngw;wpUf;ff; fhuzkhfpwJ.   

2.  Ngupdq;fspy; khwhg; nghJik (Inertia of large numbers)   

 khjpupapd; msit mjpfupg;gjhy; khjpupf;Fs;NsAs;s NtWgl;l gz;GfSk; 

rkg;gLj;jg;gl;L Kbtpy; khwhg; nghJikiag; ngWfpwJ.  vdNt fpilf;ftpUf;Fk; 

ruhrup KbTfs; kpfTk; Jy;ypakhfTk; ek;gpf;iff;F cfe;jjhfTk; ,Uf;Fk;.   

3.  Vw;Gilj; jd;ikAilik (Validity)   

 khjpupf; fzpg;G Kiwfs;> njhFjpg; gz;gsitfis Vw;Gila mstpw;F 

cfe;jjhff; fzpf;Fk; jpwd; ngw;wpUf;f Ntz;Lk;.   

4.  cj;jkj; jd;ikAilik (Optimisation)   

cj;jk KbTfisg; ngWk; tifapy; khjpupf; fzpg;G Kiwfis> Kd;Ng 

ed;F tbtikj;Jj; NjHe;njLf;f Ntz;Lk; vd;W ,f;Nfhl;ghL $WfpwJ.  ,jdhy; 

khjpupf; fzpg;ig tbtikg;gjpy; Vw;gLk; ,og;G FiwfpwJ.  khjpupf; fzpg;G 

Kiwiag; gad;gLj;Jtjw;fhd kpf Kf;fpa fhuzk;> KOikj; njhFjpiag; gw;wpa 

mjpfgl;r tptuq;fis kpff; Fiwe;j mstpyhd nryT> Neuk; kw;Wk; kdpj ciog;G 

Mfpatw;iwg; gad;gLj;jp Nrfupg;gjw;fhfNt.  vdNt khjpupfs;> KOik njhFjpapd; 

vy;yhg; gz;GfisAk; ngw;wpUf;Fk; NghJjhd;> ,it rpwe;j Kiwapy; 

epiwNtw;wg;gLk;.   
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khjpupf; fzpg;Gg; gpiofs; kw;Wk; khjpupf; fzpg;gpy; my;yhj gpiofs;  

(Sampling errors and non-sampling errors)   

 khjpupf; fzpg;G Kiwfis Nkw;nfhs;Sk; NghJ ,Utifg; gpiofs; Vw;gl 

tha;g;Gz;L.  mit khjpupf; fzpg;Gg; gpiofs;> khjpupf; fzpg;gpy; my;yhj gpiofs; 

vdg;gLk;.   

1.  khjpupf; fzpg;Gg; gpiofs;  (Sampling errors)   

 khjpup vd;gJ KOikj;njhFjpapd; xU gFjpahf ,Ue;j NghjpYk;> KOikj; 

njhFjpiag; gw;wpa tptuq;fs; midj;ijAk; khjpupf; fzpg;gpdhy; ngw KbAk; vd;W 

vjpHghHf;f ,ayhJ.  vdNt ngUk;ghyhd rkaq;fspy; njhFjpg; gz;gsitfSf;Fk;> 

khjpupg; gz;gsitfSf;Fk; ,ilNa tpj;jpahrq;fisf; fhz KbfpwJ.  ,t;thwhf 

xU njhFjpg; gz;gsitf;Fk;> khjpupf; fzpg;gpd; %ykhff; fzpf;fg;gl;l kjpg;gpw;Fk; 

cs;s tpj;jpahrk; my;yJ Kuz;ghL khjpupf; fzpg;Gg;gpio vdg;gLfpwJ.   

2.  khjpupf; fzpg;gpy; my;yhj gpiofs; (Non sampling errors)   

 fsg;gzp Ma;tpy;> Neupilahf tptuq;fisr; Nrfupf;f Kw;gLk; NghJ rpy 

gpiofs; Vw;gl tha;g;Gfs; cz;L.  ,g;gpiofs; khjpupf; fzpg;gpy; my;yhj gpiofs; 

vd;W miof;fg;gLfpd;wd.   

khjpupf; fzpg;G Kiwapd; ed;ikfSk; tuk;GfSk;           

 KOf;fzpg;G Kiwia tpl khjpupf;fzpg;G Kiwapy; gy ed;ikfs; cs;sd.  

mit 

1. khjpupf; fzpg;G Kiw Neuj;ijAk; ciog;igAk; Nrkpf;fpwJ.   

2. mjdhy; gzr;nryTk; kdpj NeuKk; Fiwtjw;Ff; fhuzkhfpwJ.   

3. khjpupf; fzpg;G Kiwapdhy; kpfj;Jy;ypakhd KbTfisg; ngw KbfpwJ.   

4. ,jw;F mjpf tha;g;G cs;sJ.   

5. ,ij mjpf mstpy; cl;gLj;jpf; nfhs;s KbfpwJ.   

6. KOikj; njhFjpahdJ kpfg; ngupajhfNth vLNfhs; rhHe;jjhfNth 

Nrhjidapd; NghJ mopaf; $bajhfNth ,Uf;Fkhapd; khjpupf; fzpg;G 

Kiwia kl;LNk gad;gLj;j ,aYk;.   

khjpupf; fzpg;G Kiwia rpy tuk;GfSf;Fl;gl;Nl vLf;f Ntz;Lk;.  mit 

gpd;tUkhW   

1. khjpupf; fzpg;gpy; <LgLgtHfs; jFjp tha;e;jtHfshfTk; ey;y mDgtk;   

ngw;wtHfshfTk; ,Uf;f Ntz;Lk;.  ,y;iynadpy; ngwg;gLk; KbTfs; ek;gj; 

jFe;jjhf ,Uf;fhJ.   
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2. khjpupiar; rupahf NjHe;njLf;fhtpbd; rpy rkaq;fspy;> cfe;j kjpg;Gfisj; 

jUtjw;F gjpy; tpspk;G kjpg;Gfisj; jUk;.   

3. khjpupf; fzpg;G nra;tjpy; khjpupg; gpiofs; ,Uf;Fk;.  Mdhy; KOf;fzpg;G 

Kiwapy; khjpupg;gpiofs; Vw;gl tha;g;gpy;iy.   

khjpupf; fzpg;gpd; tiffs;   

 xU khjpupiaj; NjHe;njLg;gjpy; cs;s El;gj; jpwikNa khjpupf;fzpg;G 

Kiwf;F mbg;gil mtrpakhfTk; Gs;spapay; Ma;tpd; jd;ikf;F Vw;g 

Kf;fpaj;Jtj;ijAk; ngWfpwJ.   

 khjpupf; fzpg;G Kiwfspy; nghJthfg; gad;gLj;jg;gLgitfisg; gpd;tUkhW 

gpupf;fyhk;.  

1. epfo;jfT khjpupf; fzpg;G Kiw (Probability sampling) 

2. epfo; jftw;w khjpupf; fzpg;G Kiw (Non-Probability sampling) 

3. fyit khjpupf; fzpg;G Kiw (Mixed sampling)  

epfo;jfT khjpupf; fzpg;G Kiw   

 epfo;jfT khjpup vd;gJ KOikj; njhFjpapypUe;J epfo;jftpd; %ykhf 

cWg;Gfs; njupe;njLf;fg;gLfpwJ.  rhjhuz rktha;g;G khjpup> vz;zpf;iff;F Vw;g 

rupahd tpfpj mstpy; vLf;fg;gLk; khjpup Nghd;wit epfo;jfT khjpupfshFk;.   

epfo;jftw;w khjpupf; fzpg;G Kiw   

 ,J jd;tpUg;gj;ijg; gpujpgypf;Fk; tifapy; cWg;Gfis> KOikj; 

njhFjpapypUe;J NjHT nra;Ak; KiwahFk;.  ,k;Kiwia Nehf;fKilakhjpupf; 

fzpg;G (Purposive sampling) vd;gH.  ,k;Kiw ngUk;ghYk; fUj;Jf; fzpg;Gfspy; 

gad;gLj;jg;gLfpwJ.  Nehf;fKil khjpupf; fzpg;igr; NrHe;j> gq;F khjpupf; fzpg;G 

(Judgement sampling) Kiw vd;gJ mstPL nra;Ak; NghJ gad;gLj;jg;gLfpwJ.  

Mdhy; fsg;gzpahsupd; Kd; jPHkhdpf;Fk; vz;zk;> jtWfs; Nghd;wtw;why; 

ngUk;ghYk; ,k;Kiw gad;gLj;jg;gLtjpy;iy.  ,Ug;gpDk; fsg;gzpahsH Kd; 

mDgtk; ngw;wtuhfTk; jpwikrhypahfTk; ,Ue;jhy; ,f;fzpg;gpd; %yk; ey;y 

KbTfisg; ngwyhk;.  vLj;Jf;fhl;lhf> Gjpa tif ce;Jfspd; nray; jpwikiag; 

gw;wpa re;ij Ma;tpy; vLf;fg;gLk; khjpup> Gjpa ce;Jfis thq;FNthiug; gq;fhff; 

nfhz;l khjpupiaj; jhd; vLf;f Ntz;Lk;.   

fyg;G khjpupf; fzpg;G   

 ,q;F khjpupfspd; xU gFjp epfo;jftpd; gbahfTk; kw;nwhU gFjp 

Njitf;Nfw;g tpjpf;fg;gLk; epiyj;j xU tpjpapd; gbahfTk; fye;j KiwNahL 
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khjpupfs; vLf;fg;gLfpd;wd.  ,t;thwhf vLf;fg;gLk; khjpupiaf; nfhz;L fzpf;Fk; 

Kiwf;F fyg;G khjpupf; fzpg;G Kiw vd;fpNwhk;. 

khjpupfisj; njupT nra;Ak; Kiwfs;    

 ,g;gFjpapy; gpd;tUk; %d;W tifahd Kiwfisf; fhz;Nghk;.   

1. rhjhuz rktha;g;gpyhd khjpupf; fzpg;G Kiw 

2. gFjp Kiw khjpupf; fzpg;G Kiw 

3. Kiw rhHe;j khjpupf; fzpg;G Kiw 

1.  rhjhuz rktha;g;gpyikAk; khjpupf; fzpg;G Kiw (Simple random sampling) 

 xU KbTW KOikj;njhFjpapy; cs;s cWg;Gfisj; njupT nra;Ak; NghJ> 

xt;nthU cWg;Gk; njupe;njLf;fg;gl rktha;g;G mikAkhdhy;> mt;tifapy; 

ngwg;gl;l rpy cWg;Gfisf; nfhz;l khjpup> rhjhuz rktha;g;gpyikAk; khjpup 

my;yJ rhjhuz uhz;lk; khjpup vdg;gLk;.   

2.  khjpupj;NjHT nra;j cWg;gpid kPz;Lk; khjpupj; NjHTf;F cl;gLj;jhik 

(Sampling without replacement)   

 ,k;Kiwapy; KOikj;njhFjpapy; cs;s cWg;Gfs; khjpupapy; 

vLf;fg;gLk;NghJ xNu xU Kiw jhd; mikAk;.  mjhtJ khjpupj; NjHtpy; XH 

cWg;igj; NjHT nra;j gpwF mNj cWg;G KOikj;njhFjpf;F kWgbAk; mDg;gg; 

gLtjpy;iy.   

3.  khjpupj; NjHT nra;j cWg;gpid kPz;Lk; khjpup NjHTf;F cl;gLj;Jjy;   

(Sampling with replacement)   

,k;Kiwapy;> KOikj;njhFjpapypUe;J vLf;fg;gLk; cWg;Gfs;> khjpupapypUe;J 

kPz;Lk; mDg;gg;gLtjhy;> xU Kiwf;F Nky; mikAk;.  rhjhuz rktha;g;gpyikAk; 

khjpupf; fzpg;Gfs; Nkw;$wpa ,U tifapYk; mikfpd;wd.    

rhjhuz rktha;g;gpyikAk; khjpupf; fzpg;Gfisj; NjHT nra;Ak; Kiwfs;   

 fPo;f;fz;lit rhjhuz rktha;g;gpyikAk; khjpupf; fzpg;Gfspd; 

rpytiffshFk;.   

(m) FYf;fy; Kiw (Lottery method) 

 ,k;Kiw vy;NyhUk; ed;fwpe;j vspikahd KiwahFk;.  ,k;Kiwapy; 

KOikj; njhFjpapy; cs;s vy;yh cWg;GfSf;Fk; vz;fs; jug;gl;L mit 

xt;nthd;Wk; Jz;L rPl;Lfspy; Fwpf;fg;gLfpd;wd.  Jz;L rPl;Lfs; xNu msT> tbtk; 
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kw;Wk; tz;zk; nfhz;ljhf ,Uf;f Ntz;Lk;.  mtw;iw ed;F kbj;J xU 

nfhs;fydpy; fye;J itj;jpUf;f Ntz;Lk;.  gpwF midj;J rPl;LfisAk; FYf;fp 

khjpup vz;zpf;iff;F Vw;wthW mtw;wpypUe;J NjHT nra;a Ntz;Lk;.   

 vLj;Jf;fhl;lhf> xU tFg;gpy; cs;s 50 khztHfspy; 5 Ngiuj; NjHe;njLf;f 

Ntz;Lnkdpy;> 50 Jz;L rPl;Lfspy; mk;khztHfspd; ngaH my;yJ tupir 

vz;izf; Fwpg;gpl;L mj;jhs;fisf; fye;Jtpl Ntz;Lk;.  mtw;wpypUe;J 5 

khztHfisr; rktha;g;G Kiwapy; ehk; NjHe;njLf;fyhk;.  ,k;Kiw gupRr;rPl;Lf; 

FYf;fy; Kiwapy; gad;gLj;jg;gLfpwJ.  KOikj; njhFjp KbTwhjpUg;gpd; 

,f;FYf;fy; Kiwiag; gad;gLj;j KbahJ.   

(M) rktha;g;gpy; vz;fisj; jUk; gl;bay; Kiw   (Table of Random number method) 

 KOikj; njhFjpapy; cs;s cWg;Gfspd; vz;zpf;if KbTwhjpUg;gpd;> 

FYf;fy; Kiwiag; gad;gLj;j KbahJ.  ,jw;F khw;whf rktha;g;gpy; vz;fisj; 

jUk; gl;baiyg; gad;gLj;jp khjpup vLf;fyhk;.  jug;gLj;jg;gl;l gy tif uhz;lk; 

vz;fs; gl;bay;fs; cs;sd.  mtw;Ws; 

i. bg;ngl;bd; ml;ltiz  

ii. /gp]H> Nal;]; cUthf;fpa ml;ltiz 

iii. nfz;lhy;> ];kpj; cUthf;fpa ml;ltiz Kf;fpakhditahFk;.   

 ,g;gl;bay;fspy; 0> 1> 2.  .  .  .  .  .  .  .  .  .  .  .  9 Mfpa vz;fs; 

xd;Wf;nfhd;W rhHe;jpuhj tifapy;> rkkhf gy Kiw epfOk; gb 

mikf;fg;gl;bUf;Fk;.  N = 100 msTs;s khjpupia xU KOikj; njhFjpapypUe;J 

vLf;f Ntz;Lkhapd;> mk;khjpupf;fhd cWg;GfSf;F 001 Kjy; 100 Kba 

Fwpf;fg;gl;L> Kk;%d;whf ,izj;J> njhlHr;rpahf vLf;f Ntz;Lk;.  (uhz;lk; 

vz;fspd; gl;baiyg; gpw NrHf;ifapy; fhz;f) 

uhz;lk; vz;fs; gl;baiyg; gad;gLj;jp xU khjpupiaj; NjHT nra;Ak; Kiw   

 khjpupj; NjHT nra;Ak;NghJ KOikj;njhFjpapy; cWg;Gfis tupir vz; 

mbg;gilapy; rkkhd vz;zpf;iAila vz;fshf epHzapj;Jf; nfhs;s Ntz;Lk;.  

KOikj;njhFjpapd; msT 1000 my;yJ 1000f;Fk; Fiwthf ,Ug;gpd;> mjpYs;s 

cWg;GfSf;F 000> 001> 002> .  .  .  .  .  .  .  .  .  .  .  .  .  999 vd;w 

vz;fs; FwpaPlhf mspf;fg;gLfpwJ.  ml;ltizapy;> vz;fisj; NjHe;njLf;f ve;j 

,lj;jpypUe;Jk;> ve;j jpirapypUe;Jk; epuy; tupirahfNth> epiu tupirahfNth 

nrd;W NjHe;njLj;Jf; nfhs;syhk;.  Mdhy; njhlHr;rpahf ,t;ntz;fisg; 

gad;gLj;jpf; nfhs;s Ntz;Lk;.  KOikj;njhFjpapy; cs;s cWg;Gfspd; 

vz;zpf;iff;Fj; jFe;jgbAk; ek;kplk; cs;s uhz;lk; ml;ltizg; gbAk;> ek; 

trjpf;Nfw;wthW khjpupfisj; NjHT nra;ayhk;.  mt;thW NjHe;njLf;Fk; NghJ 
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VNjDk; xd;W KOikj;njhFjp msT 'N’’ If; fhl;bYk; ngupjhf ,Ue;jhy;> me;j 

vz;zpypUe;J 'N’’ If; fopj;j gpd; fpilf;Fk; vz;iz vLj;Jf; nfhs;syhk;.  

,t;thW njhlHe;J nra;J khjpupapd; cWg;Gfis mikj;Jf; nfhs;syhk;.   

vLj;Jf;fhl;L 1     

 xU gFjpapy; 500 FLk;gq;fs; cs;sd.  mtHfspd; tho;f;ifj; juk; gw;wp 

Ma;T nra;a 15 FLk;gq;fisf; nfhz;l xU khjpupia fPo;f;fz;l rktha;g;gpy; 

mike;j vz;fspd; xU njhFg;gpypUe;J xU khjpupiaj; NjHe;njL.   

4652  3819  8431  2150  2352  2472  0043  3488 

9031  7617  1220  4129  7148  1943  4890  1749 

2030  2327  7353  6007  9410  9179   2722  8445 

0641  1489  0828  0385  8488  0422  7209  4950 

jPHT   

 Nkw;fz;l gl;baypypUe;J %d;wpyf;f vz;fisj; NjHe;njLf;f 

vt;tupirapypUe;Jk; ehk; njhlq;fyhk; vd;gjwpNthk;.   

 ,g;NghJ %d;whk; tupirapd; Muk;gj;jpypUe;J vz;fis NjHe;njLf;fj; 

njhlq;FNthk;.   

mit 

 203  023  277  353  600  794  109  179 

 272  284  450  641  148  908  280 

 ,q;F rpy vz;fs; 500 f;Fk; Nky; cs;sjhy; me;j vz;fspypUe;J 500 If; 

fopj;J mtw;iwf; fPNo gpd;tUhW vOJNthk;.   

203  023  277  353  100  294  109  179 

272  284  450  141  148  408  280 

,JNt ehk; NjHe;njLj;j khjpupahFk;.   

(,) fzpg;ghd; (Calculator) kw;Wk; fzpdpiag; (Computer) gad;gLj;jp uhz;lk; 

vz;fisj; NjHe;njLj;jy;   

 uhz;lk; vz;fis> mwptpay; fzpg;ghd; (Scientific Calculator) kw;Wk; 

fzpdpiag; (Computer) gad;gLj;jpAk; cUthf;fyhk;.  mtw;wpy; ,Uf;Fk; uhz;lk; 
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vz; jUk; tpiria xt;nthU Kiw mOj;Jk; NghJk; NtW Ntwhd uhz;lk; 

vz;fisg; ngwyhk;.  ,k;Kiwapy; khjpupNjHT nra;tJ> uhz;lk; gl;baypy; ,Ue;J 

NjHT nra;Ak; Kiwiag; Nghd;wNj.   

uhz;lk; khjpupfisg; gad;gLj;Jtjpy; cs;s epiwFiwfs;   

epiwfs;   

1. NjHT> tha;g;gpd; mbg;gilapy; miktjhy; jdpg;gl;l egupd; tpUg;G> ntWg;G 

jtpHf;fg;gLfpwJ.   

2. uhz;lk; khjpup> ,k;Kiwapy; NjHT nra;ag;gLtjhy; xUq;fike;j KOikj; 

njhFjpia ed;F gpujpgypf;fpwJ.   

3. KOikj; njhFjpapd; midj;J cWg;Gfisg; gw;wpAk; mwpa Ntz;ba 

mtrpak; ,y;iy.   

4. KOikj;njhFjpiag; gw;wp mwpe;jpuhj NghJ xU khjpupapd; Jy;ypaj; jd;ik 

gw;wp mwpa> mNj KOikj; njhFjpapypUe;J kw;nwhU khjpupia vLj;J 

Nrhjid nra;J KbntLf;f KbfpwJ.   

5. ,k;Kiw kw;w uhz;lk; khjpupfSf;Fk; gad;gLfpwJ.   

Fiwfs;   

1. KOikj; njhFjpapd; msT kpfTk; mjpfkhf ,Uf;Fk; NghJ FYf;fy; Kiw 

my;yJ uhz;lk; vz;fs; gl;bay; Kiw Nghd;wtw;iwg; gad;gLj;JtJ 

rpukkhf ,Uf;Fk;.   

2. KOikj; njhFjpapd; cWg;GfspilNa kpFe;j NtWghL fhzg;gLk; NghJ 

,k;Kiwfs; KOikj;njhFjpapid gpujpgypg;gjhf mikahJ.   

3. gFjp Kiw khjpupj; NjHitf; fhl;bYk;> ,k;Kiw khjpupj; NjHtpd; cWg;Gfs; 

mjpf mstpy; ,Uf;f Ntz;bAs;sJ.   

4. kpFe;j gug;gsitf; nfhz;l gFjpapy; uhz;lk; khjpupj; NjHT nra;a> 

$Ljyhd nryTk;> NeuKk; Njitg;gLfpwJ.   

gLif Kiw khjpupnaLf;Fk; Kiw (Stratified sampling)   

 khjpup vLj;jypd; gy Kiwfspy;> nghJthf gLifKiw khjpupnaLj;jNy 

mjpfk; gad;gLj;jg;gLfpwJ.  ,k;Kiwapy; KOikj;njhFjp gy gpupTfshfg; 

gpupf;fg;gl;L xt;nthUtH gpupTk; gLif (Stratum) vd;W $wg;gLfpwJ.  ,g;gpupTfs; 

xt;nthd;Wk; mtw;Wf;Fs;Ns Kbe;jtiu xUq;fike;J ,Uf;Fk;gbahfg; 

gFf;fg;gLfpwJ.  gpwF xt;nthU gLifapypUe;Jk; rk tha;g;G Kiwapy; mike;j 

khjpup vLf;fg;gl;l gpd; mit xd;whf ,izf;fg;gl;L ekf;Fj; Njitahd gLif 

Kiw khjpup KOikj; njhFjpapypUe;J vLf;fg;gLfpwJ.  gLif Kiw khjpup 

Kiwia> gFjp Kiw khjpup vLj;jy; vd;Wk; $WtH.   
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gLif Kiw khjpupnaLj;jypd; tiffs;   

 ,U tifahd gLif Kiw khjpupnaLj;jy; cs;sd. mit tpfpjrkKilaJ 

kw;Wk; tpfpj rkkw;wJ MFk;.  tpfpj rkKila gLif Kiw khjpupnaLj;jypy;> 

cl;gpupTfspd; tpfpjrk vz;zpf;iff;F Vw;g cWg;Gfs; vLj;Jf; nfhs;sg;gLk;.  

mjhtJ mjpf vz;zpf;if cs;s gpupTfspy; vLf;fg;gLk; khjpupfspy; cs;s 

cWg;Gfspd; vz;zpf;if mjpfkhf ,Uf;Fk;.   

 KOikj;njhFjpapd; msT N vd;Wk;> khjpupapd; msT n vd;Wk; Fwpf;fg;gLk; 

NghJ xt;nthU gLifapypUe;Jk; ngwf; $ba khjpupg; gpd;dk; xU khwhj 

vz;zhFk;.  ,J 
𝑛

𝑁
= 𝑐 vd;W Fwpf;fg;gLfpwJ. vdNt ,k;Kiwapy; xt;nthU 

gLifapypUe;Jk; ngwg;gLk; cWg;Gfspd; vz;zpf;if mg;gLifiag; gpujpgypg;gjhf 

mikfpwJ.   

 tpfpj rkkw;w gLif Kiw khjpupnaLj;jypy; KOikj; njhFjpapYs;s 

gLiffspd; msitf; fUjhky; xt;nthU gLifapypUe;Jk; rk vz;zpf;ifapyhd 

cWg;Gfs; NjHe;njLf;fg;gLfpd;wJ.   

vLj;Jf;fhl;L  2    

 500 khztHfisf; nfhz;l xU KOikj;njhFjpapy; 50 Ngiuf; nfhz;l xU 

khjpupia vLf;f Ntz;Lk;.  mtHfs; 300 Ngiuf; nfhz;l A vd;w fy;tp 

epWtdj;jpYk; 200 Ngiuf; nfhz;l B vd;w fy;tp epWtdj;jpYk; cs;sdH vdpy; 

tpfpj rkKila gLifKiw khjpupnaLj;jy; Kiwapy; vt;thW khjpup vLg;gha; ? 

jPHT   

 ,q;F ,U gLiffs; N1 = 200 kw;Wk; N2 = 300 MfTk;> nkhj;j 

KOikj;njhFjpapd; 

 msT N = N1 + N2 = 500 MfTk; ,Uf;fpwJ.  khjpupapd; msT n = 50 

 n1, n2 vd;git ,U gLiffspd; msTfs; vd;why; 

 𝑛1 =
𝑛

𝑁
× 𝑁1=   

50

100
× 200 = 20 

 𝑛2 =
𝑛

𝑁
× 𝑁2=   

50

100
× 300 = 20 

 vdNt A apypUe;J 20 NgiuAk; B apypUe;J 30 NgiuAk; NjHe;njLf;f 

Ntz;Lk;.  mtHfis gpwF rhjhuz rktha;g;G khjpup Kiw %yk; NjHT nra;J 

nfhs;s Ntz;Lk;.   
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gLif Kiw khjpupnaLj;jypd; epiw Fiwfs;   

epiwfs;   

1. ,J KOikj;njhFjpia mjpfk; gpujpgypg;gjhf mikAk;.   

2. ,J mjpf Jy;ypaj; jd;ikf;F cWjp nra;fpwJ.   

3. KOikj; njhFjp gFf;fg;gl;bUe;jhy; vspjpy; nray;gLj;j KbAk;.   

4. ,lk; kw;Wk; gug;gsitg; nghWj;Jg; gLiffshfg; gpupj;jpUe;jhy; Neuk; kw;Wk; 

nryitf; Fiwf;f KbfpwJ 

5. KOikj; njhFjpahdJ rPuhf ,y;yhky; ,Uf;Fk;NghJ ,k;KiwNa 

nghUj;jkhdjhFk;.   

6. xUq;fiktw;w KOikj;njhFjpapy; ,k;Kiwapy; khjpup vLj;jhy; mJ ey;y 

KbTfisj; jUk;.   

Fiwfs;   

1. KOikj;njhFjpia xUq;fike;j gLiffshfg; gpupg;gJ vd;gJ fbdkhd 

nrayhFk;.  mjw;F mjpfr; nryT> Neuk; kw;Wk; Gs;spapay; mDgtk; 

ngw;Nwhupd; ciog;G Njitg;gLfpwJ.   

2. jtwhd gFjpfshfNth rpy ,lq;fspy; xd;Wf;nfhd;W nghJthd gLiffshf 

gpupf;fg;gl;bUe;jhy;> jtwhd KbTfisg; ngw NeupLk;.   

Kiw rhHe;j khjpupnaLf;Fk; Kiw (Systematic Sampling)   

 ,jd; vspikahd eilKiwahYk;> trjpahf khjpup vLf;f KbtjhYk;> 

,k;Kiw gue;j mstpy; gad;gLj;jg;gLfpwJ.  KOikj; njhFjp cWg;Gfspd; 

KOg;gl;baYk; ,Ue;jhy;> Kiw rhHe;j khjpup vLj;jiy mbf;fbg; gad;gLj;jpf; 

nfhs;syhk;.  ,ij uhz;lk; khjpup rhHe;j khjpupf; fzpg;G Kiw (Quasi - random 

sampling) vd;Wk; $WtH.   

NjHe;njLf;Fk; Kiw   

 ,k;Kiw uhz;lk; Kiwapy; njhlq;fp> mjd; mbg;gilapy; khjpup KOtJk; 

mikj;Jf; nfhs;sg;gLfpwJ.  Kjy; cWg;G uhz;lk; vz;fisf; nfhz;L 

NjHe;njLf;fg;gLfpwJ.  gpwF kw;iwa cWg;Gfs; ehk; tiuaWj;j tbtj;jpw;F 

cl;gl;L Kjy; cWg;igr; rhHe;J KiwahfTk; njhlHr;rpahfTk; 

NjHe;njLf;fg;gLfpd;wd.  ,k;Kiwia Kiw rhHe;j khjpupnaLj;jy; vd;fpNwhk;.  

,k;Kiwapy; gl;baypy; cs;s xt;nthU K MtJ cWg;Gk; khjpupapy; NjHe;njLf;fg; 

gLfpd;wd.  Kjy; cWg;G kl;Lk; uhz;lk; Kiwapy; NjHe;njLf;fg;gLfpwJ.  

vLj;Jf;fhl;lhf> ,k;Kiwapy;> 500 khztHfspy; 50 Ngiuj; NjHe;njLf;f 

Ntz;Lnkd;why; Kjypy; K MtJ cWg;ig gl;baypypUe;J NjHe;njLf;f Ntz;Lk;.  

K vd;gJ khjpup vLj;jypd; ,ilntsp MFk;.   



32 
 

                KOikj; njhFjp msT 

,ilntsp  K  =    ------------------------- 

                                                       khjpupapd; msT 
             

      500 

   K  = -------- =  10 

                     50 

 K= 10 vd;gJ khjpup vLj;jypd; ,ilntspahFk;.  ,e;j 10 vz;fSf;Fs; XH 

vz; i < K MFkhapd;> xt;nthU K MtJ cWg;Gk; mk;khjpupf;Fs; NjHe;njLf;fg;gLk;> i= 

5  vdpy;> ehk; 5> 15> 25> 35> .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  Mfpa 

vz;fis ehk; NjHT nra;J nfhs;s Ntz;Lk;.  ,q;F i vd;Dk; vz; uhz;lk; 

njhlf;f vz; vdg;gLk;.  ,k;Kiw %yk; K tifahd Kiw rhHe;j khjpupfs; 

njhlf;f vz;izg; nghWj;J cUthfpwJ. 

epiwfs;   

1. ,k;Kiw vspjhdJk; trjpahdJkhFk;.   

2. NeuKk; NtiyAk; ngUkstpy; FiwfpwJ.   

3. kpfr; rupahd Kiwapy; ,ij Nkw;nfhz;lhy; KbTfs; Jy;ypakhff; 

fpilf;Fk;.   

4. ,ij KbTwh KOikj;njhFjpapy; gad;gLj;jpf; nfhs;syhk;.   

Fiwfs;   

1. Kiw rhHe;j khjpupnaLj;jy; Kiwapy; KOikj;njhFjp KOtijAk; 

gpujpgypf;fhJ.   

2. fzpg;ghsHfspd; tpUg;G ntWg;GfSf;F tha;g;gpUf;fpwJ.   

 Kiw rhHe;j khjpupnaLj;jy; fhLfspy; kuq;fisj; NjHe;njLj;jy;> njhFjpapy; 

cs;s tPLfisj; NjHe;njLj;jy;> gjpNtl;by; njhlHr;rpahf cs;s gjpTfspypUe;J 

NjHe;njLj;jy; Nghd;wtw;wpw;Fg; gad;gLfpwJ.   

tpdhf;fs ; 

1. khjpupf; fzpg;G vd;why; vd;d ? 

2. Vd; ehk; khjpupf; fzpg;ig ehLfpNwhk; ? 

3. khjpupf; fzpg;gpd; Nfhl;ghLfisf; $Wf. 

4. khjpupf; fzpg;G vLg;gjpd; tuk;Gfs; ahit ? 

5. gLifKiw khjpupf; fzpg;gpd; epiw Fiwfis vOJf. 
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ikag; Nghf;F msitfs;  

mwpKfk;   

KOikj; njhFjp gw;wp mwpa ngUk; mstpyhd fz;lwpe;j Gs;sp tptuq;fis ehk; 

ngw KbAk;. fz;lwpe;j vy;yh Gs;sp tptuq;fspypUe;J mjd; rpwg;gpay;Gfs; Fwpj;J 

ve;j KbTf;F tUtJk; ekf;F ,ayhj xd;whf cs;sJ. vdNt xU njhFjpf;fhf 

xU vz; ngWjy; ey;yJ. me;j vz;zhdJ fz;lwpe;j vy;yh Gs;sp tptuq;fspd; 

rpwg;G ,ay;Gfisj; njspthf glk; gpbj;J fhl;l $bajhf ,Uf;f Ntz;Lk;. me;j 

vz;Nz fz;lwpe;j vy;yh Gs;sp tptuq;fspd; ika kjpg;ghf ,Uf;f $Lk;. ,e;j 

ika kjpg;Ng ikag; Nghf;F msitfs; my;yJ ruhrupfs; my;yJ msitfspd; 

,lk; vd;W miof;fg;gLfpd;wJ. Ie;J tifahd ruhrupfspy; $l;Lr;ruhrup> 

,ilepiy> KfL vspa ruhrupfs; vd;Wk;> ngUf;Fr; ruhrup kw;Wk; ,irr; ruhrup 

rpwg;Gr; ruhrupfs; vd;Wk; miof;fg;gLfpd;wd. 

 ruhrup vd;gjd; nghUs; gpd;tUk; tpsf;fq;fshf nfhLf;fg;gl;Ls;sJ. 

 “Nrfupf;fg;gl;l vz;fisr; Rw;wp mike;jpUf;Fk; ika kjpg;Ng ikag; 

Nghf;fsitfs;". 

 “ruhrup vd;gJ KOj; njhFjpapd; xU gFjpahf ,Ug;gpDk; njhFjp 

KOikiaAk; Fwpg;gplf; $baJ" 

 “kpfg; gutyhfg; gad;gLj;Jk; vz;fspd; njhFg;Ng msitfspd; ,lk;" 

vd;wthW tiuaWf;fg;gLfpwJ. 

rpwe;j ruhrupapd; Kf;fpa rpwg;gpay;Gfs;   

rpwe;j ruhrupahdJ gpd;tUk; rpwg;gpay;Gfisg; ngw;wpUf;f Ntz;Lk;. 

1. njspthd Kiwapy; tiuaiw nra;ag;gl;bUf;f Ntz;Lk;. 

2. vspjpy; Gupe;J nfhs;tjw;Fk;> fzf;fpLtjw;Fk; Vw;w tifapy; ,Uf;f 

Ntz;Lk;. 

3. tptuq;fspy; cs;s vy;yh cWg;GfisAk; mbg;gilahf itj;J  

fz;Lgpbf;fg;gLtjhf ,Uf;f Ntz;Lk;. 

4. ruhrupapd; tpsf;fkhdJ fzpj tha;g;ghl;bd; tbtpy; ,Uf;f Ntz;Lk;. 

5. ,aw;fzpj nray;ghLfspy; gad;gLj;jf; $bajhf ,Uf;f Ntz;Lk;. 

6. khjpup epiyj; jd;ik ngw;Ws;sjha; ,Uf;f Ntz;Lk;. 

7. ruhrupahdJ Gs;spapay; fzf;fpLjYf;F my;yJ mjd; nray;Kiwf;Fk; 

gad;gLk; tifapy; ,Uf;f Ntz;Lk;. 

rpwe;j ruhrupahdJ Nkw;$wpa rpwg;gpay;Gfis epiwT nra;tNjhL> 

tptuq;fspd; ngUk;ghyhd mk;rq;fis njupag;gLj;Jtjhf ,Uf;f Ntz;Lk;. mjd; 
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kjpg;G MdJ nfhLf;fg;gl;l njhlupy; cs;s cWg;GfSf;F mUfhikapy; ,Uf;f 

Ntz;Lk;. 

$l;Lr; ruhrup my;yJ ruhrup  (Arithmetic Mean)  

 xU khwpapd; $l;Lr; ruhrup my;yJ ruhrup vd;gJ mk;khwpapd; kjpg;Gfspd; 

nkhj;jf; $l;Lj; njhifia kjpg;Gfspd; nkhj;j vz;zpf;ifahy; tFf;ff; fpilf;Fk; 

vz; MFk;. X vd;w khwpapd; n kjpg;Gfs; x1, x2 ...... xn vdTk;> ,jd; $l;Lr;ruhrup 𝑥  , 

vdTk; nfhz;lhy; 

  𝑿 =
𝑿𝟏+𝑿𝟐+𝑿𝟑+⋯𝑿𝒏

𝑵
 

vLj;Jf;fhl;L 1 

2> 4> 6> 8> 10 ,tw;wpd; ruhrup fhz;f. 

jPHT   

  𝑋 =   
 2+4+6+8+10

5
 

   𝑋 =
30

 5
 

   𝑋 = 6 

RUf;F Kiw   

,e;j Kiwapy; jdpg;gl;l kjpg;GfspypUe;J tpyf;fq;fisf; fzf;fpl;L $l;Lr; 

ruhrupiaf; fhz VNjDk; xU kjpg;ig my;yJ cj;Njr Kiwapy; ruhrupia (A 

vd;w FwpaPL) vLj;Jf; nfhs;s Ntz;Lk;. ,jd; tha;g;ghL  𝑋  = 𝐴 ±
∑𝑑

𝑛
 

,jpy; A = cj;Njr ruhrup my;yJ X -y; VNjDk; xU kjpg;G 

           d = cj;Njr $l;Lr; ruhrupapypUe;J xt;nthU kjpg;gpd; tpyf;fk; 

vLj;Jf;fhl;L 2   

5 ghlq;fspy; khztd; ngw;w kjpg;ngz;fs; 75> 68> 80> 92> 56 mtDila 
ruhrup  kjpg;ngz; fhz;f. 
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jPHT:   

X d = X-A 

75 7 

      A       68  0 

80 12 

92 24 

56 – 12 

N=5 ∑d=31 

𝑋  = 𝐴 ±
∑𝑑

𝑁
 

   = 68 + 
31

5
 

  = 68+6.2 

  = 74.2 

tifg;gLj;jg;gl;l tptuk;   

gpd;tUk; tha;g;ghl;bd; %yk; tifg;gLj;jg;gl;l tptuj;jpw;F ruhrup fhzyhk;. 

   𝑋 =
∑𝑓𝑥

𝑁
 

,jpy; x = gpuptpd; ika kjpg;G 

 f = gpuptpd; miyntz;  

        N = miyntz;fspd; $Ljy; my;yJ nkhj;j miyntz;fs;  

RU¡F Kiw   

  𝑋  = 𝐴 ±
∑𝑓𝑑

𝑁
  

,jpy; 

  A = 'X' y; VNjDk; my;yJ eLkjpg;G  

 N = nkhj;j epfo;ntz; 
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vLj;Jf;fhl;L 3  

nfhLf;fg;gl;l miyntz; gutiyf; nfhz;L $l;L ruhrupiaf; fzf;fpLf. 

 

kjpg;ngz;fs; 64 63 62 61 60 59 

khztHfspd; vz;zpf;if 8 18 12 9 7 6 

jPHT:  

X F Fx d = X-A fd 

64 

63 

    62  A 

61 

60 

59 

8 

18 

12 

9 

7 

6 

512 

1134 

744 

549 

420 

354 

2 

1 

0 

–1 

–2 

–3 

16 

18 

0 

– 9 

 –14 

– 18 

 N =60 ∑fx=3713  ∑fd=– 7 

𝑋 =
∑𝑓𝑥

𝑁
 

𝑋 =
3713

60
 

𝑋 = 61.88 

RUf;F Kiw   

𝑋  = 𝐴 ±
∑𝑓𝑑

𝑁
  

𝑋  =62 - 
7

60
  

𝑋  =62 – 0.12 

𝑋  =61.88 
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$l;Lr;ruhrupapd; epiw> Fiwfs;   

1. jplkhf tiuaWf;fg;gl;Ls;sJ. 

2. vspjpy; Gupe;J nfhs;tjw;Fk;> fzf;fpLtjw;Fk; vspjhdJ. 

3. cWg;Gf;fspd; vz;zpf;if mjpfkhf ,Ue;j NghjpYk; ,jd; kjpg;G ek;gj;  

jFe;jjhfTk;> rupahfTk; ,Uf;Fk;. 

4. ruhrupahdJ fzf;fplg;gl;l kjpg;G kw;Wk; ,J njhlupy; cs;s cWg;Gf;fspd; 

,lj;ij mbg;gilahff; nfhz;L miktjpy;iy. 

5. tptuq;fspy; rpy tpLgl;L ,Ug;gpDk; ,tw;iw fzf;fpl ,aYk;. 

6. khjpupapd; NtWghl;lhy; vy;yh ruhrupfis tpl $l;Lr; ruhrup FiwthfNt 

ghjpf;fg;gLfpd;wJ.  

7. xg;gpLtjw;F ey;y mbg;gilahf cs;sJ. 

Fiwfs;   

1. Ma;tpd; %ykhfNth my;yJ miyntz; tiugl %ykhfNth ,jidg; ngw 

KbahJ. 

2. mwpTf; $Hik> moF> NeHik Nghd;w vz; msTfshy; Fwpf;f ,ayhj 

gz;Gfis ,f;$l;Lr; ruhrupapd; %yk; fhz ,ayhJ. 

3. ,jd; Jy;ypaj; jd;ikf;F Vw;wthW VNjDk; xU kjpg;ig tpl;L tplyhk;. 

4. ruhrupahdJ Kid cWg;Gfshy; ghjpf;fg;glf; $baJ. 

5. jpwe;j gpupT ,ilntspfspy; ,jid fzf;fpl ,ayhJ. 

6. tptuq;fs; fzf;fplg;gl;lij tpsf;fkhf nfhLf;fg;gltpy;iy vdpy; ,J 

jtwhd KbTf;F toptFf;Fk;. 

njhlHr;rpahd njhlH (Continuous series) 

த ொடர்ச்சிொன த ொடர் என்பது வர்க்க இடடதவளிின் வடிவத் ில் ொறிின்  ிப்புடன் கூடி 

அ ிர்தவண்கடளக் குறிக்கிறது. 

𝑋 =
∑𝑓𝑚

𝑁
 

RU¡F Kiw   

𝑋  = 𝐴 ±
∑𝑓𝑑

𝑁
  

Step deviation method 

𝑋  = 𝐴 ±
∑𝑓𝑑

𝑁
 × 𝐶 

,jpy; 
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 𝑑 =
𝑋−𝐴

𝐶
 

A = 'X' y; VNjDk; my;yJ eLkjpg;G 

N = nkhj;j epfo;ntz; 

c = gpupT ,ilntspapd; gpupTj; J}uk; 

vLj;Jf;fhl;L 4  

NtWgl;l tUkhdg; gpupTfisf; nfhz;l egHfspd; guty; gpd;tUkhW 
nfhLf;fg;gl;Ls;sJ. ,tw;wpw;F $l;Lr; ruhrupiaf; fzf;fpLf. 

tUkhdk; 

Rs.(100) 
0-10 10-20 20-30 30-40 40-50 50-60 60-70 

egHfspd; 
vz;zpf;if 

6 8 10 12 7 4 3 

jPHT:   

Income  

C.I 

Number of  

Persons (f) 

Mid 

Value 

d = M − A 

        c 

Fd 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

6 

8 

10 

12 

7 

4 

3 

5 

15 

25 

35  

45 

55 

65 

-3 

-2 

-1 

0 

1 

2 

3 

-18 

-16 

-10 

0 

7 

8 

9 

 N=50   ∑fd= -20 

𝑋  = 𝐴 ±
∑𝑓𝑑

𝑁
× 𝑐  
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𝑋  = 35 −
20

50
 × 10 

𝑋  = 35 −
200

50
  

𝑋  = 35 − 4 

𝑋  = 31 

epiwapl;l $l;Lr; ruhrup   

xU tptuj;jpd; $l;Lr; ruhrup fzf;fpLk; NghJ mt;tptuj;jpd; kjpg;Gfs; 
vy;yhNk rk Kf;fpaj;Jtk; ngw;Ws;sd vd vLj;Jf; nfhs;fpNwhk;. nraystpy; 
mt;tpjk; ,Uf;f ,ayhJ. MfNt gutypy; cs;s rpy kjpg;Gfs; kw;w kjpg;Gfis 

tpl mjpf Kf;fpaj;Jtk; tha;e;jit vdpy; xt;nthU kjpg;gpw;Fk; mjd; 
Kf;fpaj;Jtj;ijg; nghWj;J epiw my;yJ vil nfhLf;fg;gLfpwJ. vLj;Jf;fhl;lhf 
xU njhFjp kf;fspd; tho;f;ifj; ju khw;wq;fisf; fhZk; nghOJ> 
cgNahfg;gLj;jg;gLk; nghUl;fspd; tpiyfis vspa ruhrup kl;LNk epHzapf;f 
,ayhJ. Vnddpy; vy;yh nghUl;fSk; rk Kf;fpaj;Jtk; tha;e;jjpy;iy. 
vLj;Jf;fhl;lhf muprp> NfhJik> gUg;G tif> B> kpl;lha; tiffisf; fhl;bYk; 
mjpf Kf;fpaj;Jtk; tha;e;jJ. epiwapl;l $l;Lr; ruhrupahdJ xt;nthU gpupTf;Fk; 
rupahd vil nfhLf;fg;gl;l gpd;dH> njhlupd; ruhrup kjpg;igf; fzf;fpl 
gad;gLfpwJ. 

tiuaiw   

epiwapl;l $l;Lr;ruhrupahdJ> kjpg;Gfs; mjd; vilfshy; ngUf;fg;gl;L> 

ngUf;fp tUk; $Ljiy vilfspd; nkhj;j $Ljyhy; tFj;J fpilg;gJ MFk;. 

x1, x2 ...... xn vd;w kjpg;GfSf;F nfhLf;fg;gLk; epiwfs; KiwNa w1, w2 

...... wn vdpy; mk;kjpg;Gfspd; epiwapl;l $l;Lr;ruhrup 

 𝑋 w =
𝑊1  𝑋1+𝑊2𝑋2+⋯+𝑊𝑖𝑋𝑖

𝑊1+𝑊2+⋯𝑊𝑛
= 

∑𝑊𝑖𝑋𝑖

∑𝑊𝑖
 

epiwapl;l $l;Lr;ruhrupapd; gad;fs;   

1. FwpaPl;L vz;fis mikf;fTk;. 

2. ,uz;L my;yJ mjw;Fk; Nkw;gl;l gy;fiyf; fofq;fspy; cs;s khztHfspd; 

vz;zpf;if NtWgLjypd; NghJ KbTfis xg;gplTk;. 

3. ,wg;G> gpwg;G tpfpjq;fisf; fzf;fplTk;> epiwapl;l $l;Lr;ruhrup 

gad;gLfpwJ. 
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vLj;Jf;fhl;L 5  

gpd;tUk; tptuq;fSf;F epiwapl;l $l;Lr;ruhrupiaf; fhz;f.. 

Gjtp khj tUkhdk; (&ghapy;) gpuptpd; vz;zpf;if 

Kjy; epiy mYtyH 1500   10 

,uz;lhk; epiy mYtyH   800   20 

rhHepiy gzpahsH   500   70 

vOj;jH gzpahsH   250 100 

filepiy CopaH   100 150 

jPHT:   

Gjtp khj tUkhdk; (&ghapy;>  
X 

gpuptpd; 
vz;zpf;if>w Wx 

Kjy; epiy mYtyH 1500 10 15,000 

,uz;lhk; epiy 
mYtyH 800 20 16,000 

rhHepiy gzpahsH 500 70 35,000 

vOj;jH gzpahsH 250 100 25,000 

filepiy CopaH 100 150 15,000 

  ∑W=350 
∑wx= 

1,06,000 

ãiwæ£l ruhrç      𝑋 w =
∑𝑤𝑥

∑𝑤
      

𝑋 w =
106000

350
 

𝑋 w = 302.86 
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,irr;ruhrup  (Harmonic Mean)  

 xU khwpapd; kjpg;Gfspd; jiyfPopfspd; ruhrupapd; jiyfPo; mjd; 

,irr;ruhrup vdg;gLk;. X vd;w khwpapd; n kjpg;Gfs; X1, X2 ........ Xn vdpy; 

,irr;ruhrup = 
𝑛

∑ 𝑓 ( 1
𝑥𝑖

)𝑛
𝑖=1

 

miyntz; gutYf;fhd ,irr;ruhrup H.M= 
𝑁

∑ 𝑓𝑛
𝑖=1 (

1

𝑥𝑖
)
 

vLj;Jf;fhl;L 6  

5> 10> 17> 24> 30 ,tw;wpd; ,irr;ruhrup fhz;f. 

jPHT: 

X 

1 

 
X 

5 0.2000 

10 0.1000 

17 0.0588 

24 0.0417 

30 0.0333 

nkhj;jk; 0.4338 

                        ,irr;ruhrup = 
𝑛

∑(
1

𝑥
)
 

,irr;ruhrup = 
5

0.4338
 = 11.526 
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vLj;Jf;fhl;L 7  

 xU tFg;gpy; rpy khztHfs; ngw;w kjpg;ngz;fs; fPo;f;fz;lthW 

nfhLf;fg;gl;Ls;sJ. ,tw;wpd; ,irr;ruhrup fhz;f. 

kjpg;ngz;fs; 20 21 22 23 24 25 

khztHfspd; 
vz;zpf;if 

4 2 7 1 3 1 

 

jPHT:   

kjpg;ngz;fs; (X) khztHfspd; 

vz;zpf;if (f) 

𝟏

𝒙
 𝒇(

𝟏

𝒙
) 

20 4 0.0500 0.2000 

21 2 0.0476 0.0952 

22 7 0.0454 0.3178 

23 1 0.0435 0.0435 

24 3 0.0417 0.1251 

25 1 0.0400 0.0400 

 N=18  ∑ 𝒇  
𝟏

𝒙
 =0.8216 

,irr;ruhrup=
𝑁

∑ 𝑓 
1

𝑥
 
 

,irr;ruhrup=
18

0.8216
 = 21.91 
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,irr;ruhrupapd; epiw> Fiwfs;   

epiwfs;   

1. ,J njspthf tiuaWf;fg;gl;Ls;sJ. 

2. vy;yh kjpg;GfSf;Fk; ,irr; ruhrup tiuaWf;fg;gl;Ls;sJ. 

3. ,J ,aw;fzpj nray;ghLfSf;F ,zf;fkhf cs;sJ. 

4. ,J rpwpa kjpg;GfSf;F mjpf Kf;fpaj;Jtj;ijAk;> ngupa kjpg;GfSf;F 

Fiwe;j Kf;fpaj;Jtj;ijAk; nfhLf;Fk; ,lq;fspy;> kpf nghUj;jkhd 

ruhrupahf cs;sJ. 

Fiwfs;   

1. ,jid vspjpy; Gupe;J nfhs;s ,ayhJ. 
2. ,jidf; fzf;fpLjy; fbdk;. 
3. ,J xU RUf;fkhd vz;Nzj; jtpu mj;njhlupd; rupahd cWg;ghf ,Uf;f 

,ayhJ. 
4. rpwpa kjpg;GfSf;F> mjpf Kf;fpaj;Jtk; nfhLf;Fk; ,lq;fspy; kl;LNk 

gad;gLj;jg;gLfpwJ. 

ngUf;Fr;ruhrup  (Geometric Mean) 

'n' kjpg;Gfisf; nfhz;l njhlupd; ngUf;Fr;ruhrup vd;gJ n kjpg;Gfspd; 

ngUf;Fj; njhifapd; n- tJ gb %yk; MFk;. 

 x1, x2 ...... xn vd;w kjpg;Gfspd; ngUf;Fr; ruhrup =  𝑥1 . 𝑥2 … 𝑥𝑛
𝑛

 

         =(𝑥1. 𝑥2 … 𝑥3)
1

𝑛  

Log G.M=
1

𝑛
 log (𝑥1. 𝑥2 … 𝑥𝑛 )  

  = 
1

𝑛
 (log𝑥1 + log𝑥2 … + log𝑥𝑛 ) 

  = 
∑𝑙𝑜𝑔  𝑥𝑖

𝑛
 

ngUf;Fruhrup = vjpH klf;if  
∑𝑙𝑜𝑔  𝑥𝑖

𝑛
 

tifg;gLj;jg;gl;l tptuj;jpw;fhd ngUf;Fruhrup =  vjpH klf;if    [
∑𝑓 log 𝑥𝑖

𝑁
] 

vLj;Jf;fhl;L 8  

FLk;gq;fspy; xU gpuptpd; khjtUkhdk; KiwNa 180> 250> 490> 1400> 1050 
vdpy; ngUf;Fr; ruhrupiaf; fhz;f. 
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jPHT: 

X log x 

180 2.2553 

250 2.3979 

490 2.6902 

1400 3.1461 

1050 3.0212 

N=5 ∑log x=13.5107 

ngUf;Fr;ruhrup = vjpH klf;if 
∑𝑙𝑜𝑔  𝑥𝑖

𝑛
 

     = vjpH klf;if 
13.5107

5
 

             = vjpH klf;if = 2.7021 = 503.6 

vLj;Jf;fhl;L 9. 

fPNo nfhLf;fg;gl;Ls;s tptuq;fspypUe;J xU egupd; ruhrup tUkhdj;ijf; 
fzf;fpLf. ngUf;Fr; ruhrupiag; gad;gLj;Jf. 

kf;fspd; gpupTfs; FLk;gq;fspd; vz;zpf;if xUtupd; tUl tUkhdk; 

epyf;fpohH 2 5000 

gapupLgtHfs; 100 400 

epykpy;yh njhopyhsHfs; 50 200 

fld; nfhLg;gtHfs; 4 3750 

mYtyf cjtpahsH 6 3000 

fil Kjyhspfs; 8 750 

kuNtiy nra;gtHfs; 6 600 

nerthsHfs; 10 300 
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jPHT:   

kf;fspd; gpupTfs; 
xUtupd; tUl 
tUkhdk; X 

FLk;gq;fspd; 
vz;zpf;if (f) Log x f log x 

epyf;fpohH 5000 2 3.6990 7.398 

gapupLgtHfs; 400 100 2.6021 260.210 

epykpy;yh 
njhopyhsHfs; 

200 50 2.3010 115.050 

fld; nfhLg;gtHfs; 3750 4 3.5740 14.296 

mYtyf cjtpahsH 3000 6 3.4771 20.863 

fil Kjyhspfs; 750 8 2.8751 23.2008 

kuNtiy nra;gtHfs; 600 6 2.7782 16.669 

nerthsHfs; 300 10 2.4771 24.771 

  N= 186  482.257 

  =   vjpH klf;if    [
∑𝑓 log 𝑥𝑖

𝑁
] 

= vjpH klf;if [
482.257

186
] 

= vjpH klf;if [2.5928] 

   = 391.50 

ngUf;Fr;ruhrupapd; epiw> Fiwfs;   

epiwfs;   

1. ,J njspthf tiuaWf;fg;gl;Ls;sJ. 

2. ,J vy;yh cWg;GfisAk; rhHe;Js;sJ. 

3. tpfpjq;fs;> tPjq;fs;> rjtPjq;fs; ,tw;wpd; ruhrup fhz;gjpy; ,J nghUj;jkhd 

xd;W. 

4. ,J Nkd;NkYk; gy fzpj nray;ghLfSf;F cfe;jJ. 

5. $l;Lr; ruhrupiag; Nghy ,J Kid cWg;Gfshy; ghjpf;fg;gLtjpy;iy. 
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Fiwfs;   

1. VNjDk; xU kjpg;G g+r;rpakhfNth my;yJ Fiw kjpg;GfshfNth ,Uf;Fk; 

,lq;fspy; ,jidg; gad;gLj;j ,ayhJ. 

2. cWg;Gfs; mjpfkhf ,Ue;jhNyh my;yJ miyntz; gutyhf ,Ue;jhNyh 

,jidf; fzf;fpLtJ fbdk;. 

3. tpfpjq;fspy; Vw;gLk; khw;wj;ij mwpa ,aYNk jtpu> $l;Lr; ruhrupiag; 

Nghy; khw;wq;fspy; Vw;gLk; rupahd tpj;jpahrj;ij ju ,ayhJ. 

4. njhlupy; cs;s rupahd kjpg;ghf ngUf;Fr; ruhrup ,Uf;f KbahJ. 

,ilepiy msT  (Median) 

 nfhLf;fg;gl;l tptuq;fis ,U rk ghfq;fshfg; gpupf;Fk; kjpg;G ,ilepiy 
msT vdg;gLk;. xU tptuj;jpd; ve;j xU kjpg;ghdJ> mk;kjpg;gpd; fPo; mt;tptuj;jpd; 
ghjp kjpg;GfisAk; mk;kjpg;gpd; Nky; ghjp kjpg;GfisAk; nfhz;ljhf rkkhfg; 
gpupf;fpd;wNjh mk;kjpg;G mt;tptuj;jpd; ,ilepiy msT vdg;gLk;. 

tifg;gLj;jg;glhj tptuk; my;yJ nrg;gdplh tptuk;   

 ,ilepiy msitf; fhz Kjypy; nfhLf;fg;gl;l kjpg;Gfis VW my;yJ 
,wq;F tupirapy; vOj Ntz;Lk;. kjpg;Gfspd; vz;zpf;if xw;iw vz; vdpy;> 
,ilepiy msT eL cWg;ghFk;. kjpg;Gfspd; vz;zpf;if ,ul;ilg; gil vdpy; 
,ilepiy msT ,U eL cWg;Gfspd; ruhrup MFk;. 

,ilepiy = 
𝑁+1

2
 MtJ cWg;G 

vLj;Jf;fhl;L 10 

gpd;tUk; tptuq;fSf;F ,ilepiy msT fhz;f. 25> 18> 27> 10> 8> 30> 42> 20> 
53 

jPHT:   

 nfhLf;fg;gl;l tptuq;fis 8> 10> 18> 20> 25> 27> 30> 42> 53 vd VWtupirapy; 
vOJf. eLkjpg;G 5MtJ cWg;G. mjd; ,ilepiy 25. tha;g;ghl;il gad;gLj;jp 

,ilepiy = 
𝑁+1

2
 MtJ cWg;G 

,ilepiy = 
9+1

2
 MtJ cWg;G 

,ilepiy = 
10

2
 MtJ cWg;G 

                    = 5 MtJ cWg;G = 25 
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vLj;Jf;fhl;L 11 

 nfhLf;fg;gl;l kjpg;Gfs; ,ul;il vz;fspy; cs;sd. gpd;tUk; tptuq;fSf;F 
5> 8> 12> 30. 18> 10> 2> 22 ,ilepiy fhz;f. 

jPHT  

nfhLf;fg;gl;l tptuq;fis VWtupirapy; vOJf. 

2> 5> 8> 10> 12> 18> 22> 30 

,q;F ,U eL cWg;Gfspd; (10> 12) ruhrup 

,ilepiy = 
𝑁+1

2
 MtJ cWg;G 

,ilepiy = 
8+1

2
 MtJ cWg;G 

,ilepiy = 
9

2
 MtJ cWg;G 

,ilepiy = 4.5 MtJ cWg;G 

 

 

 

10+12       22 

---     =  ----- 11 

   2             2 

vLj;Jf;fhl;L 12  

 10 khztHfs; tFg;Gj; NjHtpy; Gs;spapaypYk;> fzf;fpaypYk; ngw;w 
kjpg;ngz;fs; gpd;tUk; ml;ltizapy; nfhLf;fg;gl;Ls;sJ. mtHfsJ mwpTj; jpwd; 
ve;j ghlg;gFjpapy; mjpfkhf cs;sJ vd;gjid Rl;bf; fhl;Lf. 

tupir vz; 1 2 3 4 5 6 7 8 9 10 

kjpg;ngz;fs; (Gs;spapay;) 53 55 52 32 30 60 47 46 35 28 

kjpg;ngz;fs; 
(fzf;Fg;gjptpay;) 57 45 24 31 25 84 43 80 32 72 

 

 

 

4 MtJ cWg;G + 5 MtJ cWg;G 

------------------------- 

                       2 
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jPHT:   

tupir vz; 1 2 3 4 5 6 7 8 9 10 

kjpg;ngz;fs; 
(Gs;spapay;) 

28 30 32 35 46 47 52 53 55 60 

kjpg;ngz;fs; 
(fzf;Fg; gjptpay;) 

24 25 31 32 43 45 57 72 80 84 

 

 ikag; Nghf;F msitfspd; ,ilepiy nghUj;jkhd msit MFk;. ,U 
ghlq;fspd; kjpg;ig Kjypy; VW tupirapy; vOJf. 

,ilepiy  = 
𝑁+1

2
 
 MtJ cWg;G 

,ilepiy  = 
10+1

2
 
 MtJ cWg;G =  5.5 MtJ cWg;G 

 

 

 

                            

       46 + 47  

     ,ilepiy (Gs;spapay;)                  =     --------- = 46.5 

                                                                          2 

 

     43 + 45 

  ,ilepiy (fzf;Fg; gjptpay;)        =     --------- = 44 

                                                                         2 

 

 vdNt fzf;Fg; gjptpaiyf; fhl;bYk; Gs;spapaypy; mwpTj; jpwd; mjpfkhf 
cs;sJ. 

tifg;gLj;jg;gl;l tptuk;   

 tifg;gLj;jg;gl;l gutypy; kjpg;Gfs; miyntz;Zld; NrHe;J ,Uf;Fk;. 
njhlHr;rpaw;w miyntz; gutyhf my;yJ njhlHr;rpahd miyntz; gutyhf 
tifg;gLj;jg;gl;L ,Ug;gpDk;> cWg;Gfspd; nkhj;j vz;zpf;ifiaf; fhz FtpT 
miyntz;fisf; fzf;fpl Ntz;Lk;. 

 

5 MtJ cWg;G + 6 MtJ cWg;G 

------------------------- 

                       2 
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FtpT miyntz;   

xU gpuptpd; FtpT miyntz;zhdJ mg;gpupT miyntz;Zld; Ke;ija 
gpuptpd; miyntz;Zk; NrHe;j $Ljy; MFk;. filrp FtpT miyntz; vd;gJ 
nkhj;j cWg;Gfspd; $Ljy; MFk;. 

njhlHr;rpaw;w tupirf;F ,ilepiy msT fhz gbfs;   

1. tptuq;fis VWtupirapNyh> ,wq;F tupirapNyh vOJf. 

2. FtpT miyntz;fis vOJf.  

3.  
𝑁+1

2
 MtJ kjpg;igf; fhz;f. 

4.          

𝑁+1

2
   MtJ kjpg;gpw;F mUNf cs;s FtpT miyntz;izf;  

  fhz;f. 

5. mf;FtpT miyntz;zpw;F vjpNu cs;s X-,d; kjpg;G ,ilepiy 

 msT MFk;. 

vLj;Jf;fhl;L 13  

xU FLk;gj;jpy; cs;s egHfspd; vz;zpf;if gpd;tUk; tptuq;fs; 
njuptpf;fpd;wd. mf;FLk;gj;jpd; egHfspd; ,ilepiy msitf; fhz;f. 

egHfspd; 
vz;zpf;if  x 

1 2 3 4 5 6 7 8 9 10 11 12 

miyntz; F 1 3 5 6 10 13 9 5 3 2 2 1 

 

jPHT:    

X F Cf 

1 1 1 

2 3 4 

3 5 9 

4 6 15 

5 10 25 

6 13 38 
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7 9 47 

8 5 52 

9 3 55 

10 2 57 

11 2 59 

12 1 60 

 N=60  

                         

,ilepiy = 
𝑁+1

2
 
 MtJ cWg;G 

,ilepiy = 
60+1

2
 
 MtJ cWg;G 

,ilepiy = 30.5 
 MtJ cWg;G 

30.5 MtJ cWg;Gf;F rw;W mjpfkhf tUk; FtpT epfo;ntz; 38. mjw;F 

xj;j X-,d; kjpg;G 6. vdNt xU FLk;gj;jpw;fhd cWg;gpdHfspd; ,ilepiy msT 

6. 

 Fwpg;G   ,k;KiwNa kpfg; nghUj;jkhd KiwahFk;. Vnddpy; 

$l;Lr;ruhrupahy; ngwg;gLk; gpd;d kjpg;ghdJ cWg;gpdHfspd; rupahd ruhrup 
msitf; Fwpg;gjpy;iy. 

njhlHr;rpahd tupirf;F ,ilepiy msT fhzy;   

 njhlHr;rpahd tupirapy; ,ilepiy msT fzf;fpl gpd;tUk; gbfs; fPNo 
nfhLf;fg;gl;Ls;sd. 

gbfs;   

1. FtpT miyntz;fisf; fhz;f. 

2.   
𝑁

2
  d; kjpg;G fhz;f. 

3.   
𝑁

2
  f;F gf;fj;jpYs;s mjpf FtpT miyntz;izf; fhz;f. mf;FtpT 

miyntz;zpw;F vjpNu cs;s gpupT ,ilntsp ,ilepiyg; gpupT MFk;. 
gpwF tha;g;ghl;il gad;gLj;jp ,ilepiy msitf; fzf;fplyhk;. 

4. ,ilepiy = 𝒍 +
𝑵

𝟐
−𝒄𝒇

𝒇
× 𝑪 
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𝑙 = ,ilepiyg; gpuptpd; fPo; vy;iy. 

m = ,ilepiy gpuptpw;F Ke;ija FtpT miyntz;. 

c = ,ilepiy gpuptpd; gpupTj; J}uk; 

f = ,ilepiyg; gpuptpd; miyntz; 

N = nkhj;j miyntz; 

Fwpg;G    

 NrHj;Jf; fzf;fpLk; Kiwapy; gpupT ,ilntspfs; nfhLf;fg;gbd;> mjidj; 
jtpHj;J fzf;fpLk; Kiwahf khw;w Ntz;Lk;. mJNt cz;ikg; gpupT ,ilntsp 

vdg;gLk;. ,ilepiy msitf; fhz cz;ikg; gpupT ,ilntspapd; fPo; vy;iyia 
vLj;Jf; nfhs;s Ntz;Lk;. 

vLj;Jf;fhl;L 14  

 gpd;tUk; miyntz; guty; ml;ltiz xU njhopw;rhiyapy; gzpGupAk; 325 
njhopyhsHfspd; xU tUlj;jpw;Fupa ruhrup khj tUkhdj;ijf; Fwpf;fpwJ. 
,tw;iwf; nfhz;L ,ilepiy tUkhdj;ijf; fzf;fpLf. 

tUkhd gpupT (&ghapy;) njhopyhsHfspd; vz;zpf;if 

Below 100 

100-150 

150-200 

200-250 

250-300 

300-350 

350-400 

400-450 

450-500 

500-550 

550-600 

600 and above 

1 

20 

42 

55 

62 

45 

30 

25 

15 

18 

10 

2 

 325 
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jPHT:   

tUkhd gpupT (gpupT 
,ilntsp) 

njhopyhsHfspd; 
vz;zpf;if (miyntz;) FtpT miyntz; c.f 

Below 100 

100-150 

150-200 

200-250 

1 

20 

42 

55 

1 

21 

63 

118 

250-300 62 180 

300-350 

350-400 

400-450 

450-500 

500-550 

550-600 

600 and above 

45 

30 

25 

15 

18 

10 

2 

225 

255 

280 

295 

313 

323 

325 

 N=325  

 

    
𝑁

2
  = .    

 325

2
  = 162.5 

,q;F 

l = 250 

N = 325 

f = 62 
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c = 50 

cf= 118 

,ilepiy = 𝒍 +
𝑵

𝟐
−𝒄𝒇

𝒇
× 𝑪 

,ilepiy = 250 +
162.5−118

62
× 50 

,ilepiy = 250 +
44.5

62
 ×50 

,ilepiy = 250 +
162.5−118

62
 ×50 

,ilepiy = 250 +
2225

62
  

,ilepiy = 250 + 35.887 

,ilepiy = 285.887 

vLj;Jf;fhl;L 15 

gpd;tUk; tptuq;fspypUe;J ,ilepiy msitf; fhzTk; 

kjpg;G 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 

miyntz; 5 8 10 12 7 6 3 2 

jPHT:   

kjpg;G  F 
cz;ikahd 

gpupT ,ilntsp 
cf 

0-4 

5-9 

10-14 

15-19 

20-24 

25-29 

30-34 

35-39 

5 

8 

10 

12 

7 

6 

3 

2 

0.5-4.5 

4.5-9.5 

9.5-14.5 

14.5-19.5 

19.5-24.5 

24.5-29.5 

29.5-34.5 

34.5-39.5 

5 

13 

23 

35 

42 

48 

51 

53 

 N=53   

 

 
𝑁

2
  =  

53

2
  = 26.5 
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l = 14.5,  

N = 53, 

 f = 12,  

c = 5, 

 cf = 23 

,ilepiy = 𝑙 +
𝑁

2
−𝑐𝑓

𝑓
 × 𝑐 

,ilepiy = 14.5 +
26.5−23

12
 × 5 

,ilepiy = 14.5 +
3.5

12
 ×5 

,ilepiy = 14.5 +
17.5

12
  

,ilepiy = 14.5 + 1.46 

,ilepiy = 15.96 

vLj;Jf;fhl;L 16   

gpd;tUk; tptuq;fSf;F ,ilepiy msitf; fzf;fpLf. 

eLkjpg;G 5 15 25 35 45 55 65 75 

miyntz; 7 10 15 17 8 4 6 7 

jPHT:   

,jpy; kjpg;Gfs; 10 ,d; klq;fhf ,Ug;gjhy; gpupT ,ilntspapd; mfyk; 10 
Mf cs;sJ. 

Mid x C.I F c.f 

5 0-10 7 7 

15 10-20 10 17 

25 20-30 15 32 
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35 30-40 17 49 

45 40-50 8 57 

55 50-60 4 61 

65 60-70 6 67 

75 70-80 7 74 

  N=74  

 
𝑁

2
  = 

74

2
 = 37 

l = 30,  

N = 74, 

 f = 17,  

c = 10, 

 cf = 32 

,ilepiy = 𝒍 +
𝑵

𝟐
−𝒄𝒇

𝒇
 × 𝒄 

,ilepiy = 30 +
37−32

17
 ×10 

,ilepiy = 30 +
5

17
 ×10 

,ilepiy = 30 +
50

17
  

,ilepiy = 30 + 2.94 

,ilepiy =32.94 

,ilepiy mstpd; epiw Fiwfs;   

1. ,ilepiy Kid cWg;Gfshy; ghjpf;fg;gLtjpy;iy. Vnddpy; ,J xU ,lf; 

FwpaPl;L ruhrup MFk;.jpwe;j gpupT ,ilntspf;fhd gutYf;F $l ,ilepiy 

msitf; fzf;fplyhk;. 
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2. tptukhdJ KOikaw;wjhf ,Ue;jhYk; $l ,ilepiy msitf; fhzyhk;. 

3. jpwd;> NeHik gz;gsT fhuzpfSf;F ,ilepiy msitf; fzf;fplyhk;. 

Fiwfs;   

1. njhlupy; rpW khw;wk; ,Ug;gpDk; ,ilepiy mstpd; kjpg;gpy; ngupa mstpy; 

khw;wk; Vw;gLk;. 

2. njhlHr;rpahd tupir my;yJ ,ul;il vz;zpf;if cWg;Gf;fshf 

,Uf;Fk;NghJ ,ilepiyahdJ> kjpg;gPL nra;ag;gl;l kjpg;Ng jtpu njhlupy; 

cs;s vNjDk; xU kjpg;G MfhJ. 

3. ruhrup tpyf;fk; fhz kl;LNk gad;gLfpwNj jtpu kw;w fzpj 

nray;ghLfSf;F ,J gad;gLj;jg;gLtjpy;iy. 

KfL (Mode)                                                                                                                                                                                                                                                                  

XH gutypy; ve;j kjpg;G mjpf Kiw tUfpwNjh> mk;kjpg;Ng Kfl;ilf; 
Fwpf;Fk;. ve;j kjpg;igr; Rw;wp Vida kjpg;Gfs; midj;Jk; mlHe;jpUf;fpd;wdNth 

mk;kjpg;Ng KfL vdg;gLk;. 

fpuhf;];ld; kw;Wk; nfsldpd; tiuaiwg;gb> vy;yh kjpg;GfSk; xU kjpg;igr; 

Rw;wp kpfTk; mlHe;jpUf;FNk ahdhy; me;j kjpg;Ng xU gutypd; Kfl;L kjpg;ghFk;. 

,JNt njhlupy; cs;s kjpg;Gfspy; Kf;fpa kjpg;ghf fUjg;gLfpwJ. nfhLf;fg;gl;l  

kjpg;Gfisr; Rw;wp miyntz;fs; mjd; ikag;gFjpapy; mlHe;jpUf;fpd;wd vd;gij 

,J fhl;LfpwJ. Mifahy; mjpf mlHT cila Gs;spiaf; fhz ,tw;iw 

gad;gLj;JfpNwhk;. vdNt ,J ,lf;Fwpapl;l msit MFk;. 

re;ij Ma;Tfspd; NghJ xU NkyhsH nghUl;fspd; ve;j msT mjpf mlHTs;sjhf 

cs;sJ vd;gij mwpa Kfl;ilg; gad;gLj;JfpwhH. vLj;Jf;fhl;lhf  ghjzpfs;> 

kw;Wk; Maj;j Milfisj; jahupf;Fk; NghJ Kfl;lsT kw;Wk; mjid xl;ba 

msTfSk; ngupJk; Njitg;gLfpwJ. 

Kfl;ilf; fzpj;jy;   

nrg;gdplh tptuq;fs; my;yJ njhFf;fg;glh tptuq;fs;   

xU njhlupy; cs;s jdpg;gl;l kjpg;Gfs; my;yJ njhFf;fg;glh tptuq;fspd; 

Kfl;il Ma;tpd; %yk; fhzyhk;. 

vLj;Jf;fhl;L 17  

2> 7> 10> 15> 10> 17> 8> 10> 2 

KfL = M0 = 10 

rpy ,lq;fspy; Kfl;ilf; fhz ,ayhJ. xU rpy ,lq;fspy; xd;W> mjw;F 
Nkw;gl;l Kfl;ilf; fhzyhk;. 
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vLj;Jf;fhl;L 18 

12> 10> 15> 24> 30 (KfL ,y;iy) 

7> 10> 15> 12> 7> 14> 24> 10> 7> 20> 10 

Kfl;bd; kjpg;Gfs; 7 kw;Wk; 10 

njhFf;fg;gl;l tptuq;fs;   

njhFf;fg;gl;l tptuj;jpy; KfL vd;gJ kpf caHe;j epfo;ntz;iz xj;j Xd; 

kjpg;G MFk;. 

njhlHr;rpahd guty;   

kpf caHe;j epfo;ntz;zpw;F vjpNu cs;s gpupT ,ilntsp Kfl;Lg; gpupT 
vdg;gLk;. 

gpwF tha;g;ghl;ilg; gad;gLj;jp Kfl;il gpd;tUkhW fzf;fplyhk;. 

KfL =    𝒍 +  
∆𝟏

∆𝟏+∆𝟐
 × 𝑪 

∆1 = f1 – f0 

∆2 = f1 – f2 

,jpy;   l = Kfl;Lg; gpuptpd; fPo; vy;iy 

f1 = Kfl;Lg;gpuptpd; epfo;ntz; 

f0 = Kfl;Lg;gpuptpd; Ke;ija epfo;ntz; 

f2 = Kfl;Lg;gpuptpd; mLj;j epfo;ntz; 

C = Kfl;Lg;gpuptpd; gpupTj; J}uk; 

vLj;Jf;fhl;L 19 

fPo;f;fz;l miyntz; gutYf;F Kfl;ilf; fzf;fpLf. 

gpupT ,ilntsp miyntz; 

0-50 5 

50-100 14 

100-150 40 

150-200 91 

200-250 150 
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250-300 87 

300-350 60 

350-400 38 

400 and above 15 

jPHT   

caHe;j epfo;ntz; 150 mjw;F xj;j gpupT ,ilntsp 200-250. mJNt Kfl;L 
gpupthFk;.  ,jpy; 

l = 200, f1 = 150, f0 = 91, f2 = 87, C = 50 

∆1 = f1 – f0  150-91 = 59 

∆2 = f1 – f2  150-87 =63 

C=50 

KfL = M0=     𝒍 +  
∆𝟏

∆𝟏+∆𝟐
 × 𝒄 

                     =    200+     
59

59+63 
× 50 

                            = 200+   

2950

122
 

                         =200+  24.18  

                    = 224.18 

 

gapw;rp tpdhf;fs; 

1. ika epiyNghf;F msTfspy; $l;Lr; ruhrhpapd; ed;ikfs; ahit? 

2. rpwe;j ruhrhpapd; Kf;fpa rpwg;gpay;Gfs; ahit 

3. ngUf;Fr; ruhrhpapd; epiw Fiwfis gw;wp vOJf 

4. ,irr;ruhrhpapd; epiw> Fiwfis gw;wp vOJf 

5. ,ilepiy msT vd;why; vd;d? tiuaW 

6. KfL vd;why; vd;d? tpsf;Ff 
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7. fPNo nfhLf;fg;gl;Ls;s tptuq;fspypUe;J $l;L ruhrupiaf; fzf;fpLf 

 

(Mean=35) 
 

8. fPNo nfhLf;fg;gl;Ls;s tptuq;fspypUe;J $l;L ruhrupiaf; fzf;fpLf 

kjpg;ngz;fs;  0-10 10-20 20-30 30-40 40-50 

miyntz; 5 8 10 8 9 

(Mean=27) 
 

9. gpd;tUk; tptuq;fspypUe;J ,ilepiy msitf; fhzTk; 

50, 100, 300, 500, 600, 1000, 1150      

 (Median =500) 

10. gpd;tUk; tptuq;fspypUe;J ,ilepiy msitf; fhzTk; 

50, 100, 300, 500, 600, 700, 1000, 1150     (Median =550) 

 

11. gpd;tUk; tptuq;fspypUe;J ,ilepiy msitf; fhzTk; 

kjpg;ngz;fs;  10 20 30 40 50 

khztHfspd; 

vz;zpf;if 2 5 10 4 3 

(Median =30) 
 

12. gpd;tUk; tptuq;fspypUe;J ,ilepiy msitf; fhzTk; 

gpupT 

,ilntsp 10-15 15-20 20-25 25-30 30-35 

miyntz; 10 14 20 13 8 

(Median =22.125) 

kjpg;ngz;fs;  10 20 30 40 50 60 

khztHfspd; 

vz;zpf;if 
5 6 10 8 5 6 
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13. fPo;f;fz;l miyntz; gutYf;F Kfl;ilf; fzf;fpLf. 

kjpg;ngz;fs;  0-10 10-20 20-30 30-40 40-50 50-60 

khztHfspd; 

vz;zpf;if 3 6 10 15 8 8 

 

(Mode=34.17) 
14. $l;L ruhrhp ,ilepiy fhz;f    

ikag;Gs;sp : 400 600 800 1000 1200 1400 

miyntz; 
: 25 55 30 20 14 6 

 
(𝒙 = 𝟕𝟒𝟖 𝒎 = 𝟔𝟖𝟏. 𝟖𝟏) 

15. ,irr; ruhrhp fz;Lgpb 

X : 10 12 14 16 18 20 

Y 
: 5 18 20 10 6 1 

(HM=13.42) 
16. ,irr;ruhrhp fz;Lgpb 

X : 1 2 3 4 5 

Y 
: 2 4 3 2 1 

(HM=2.10) 
 

17. gpd;tUk; tptuq;fSf;F $l;Lr;ruhrhp> ,ilepiy msT kw;Wk; KfL ,tw;iw fhz;f? 

gphpT 
,ilntsp 

: 0-4 5-9 10-14 15-19 20-24 25-29 30-39 

miyntz; 
: 4 7 15 18 12 10 3 

 

(Mean =17, Median=16.86, Mode=16.7) 

 

18. gpd;tUk; tptuq;fSf;F $l;Lr;ruhrhp> ,ilepiy msT kw;Wk; KfL ,tw;iw fhz;f? 

ikag;Gs;sp : 5 10 15 20 25 30 

miyntz; 
: 5 15 25 30 15 10 

(Mean =18.5, Median=19.17, Mode=20) 
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rpjwy; msitfs;  

mwpKfk;   

 ika epiyg; Nghf;F msitfs; xU gutypd; ikaj; jd;ikia mwpa 

cjTfpd;wd. Mdhy; gutypd; kjpg;Gfs; ika epiyg; Nghf;F msitapdpd;W ,U 

GwKk; vt;thW rpjwp cs;sd vd;gij mit ntspg;gLj;Jtjpy;iy. miyntz; 

gutypd; ,j;jifa gz;ig nghJthf „rpjwy;| vd;W Fwpg;gpLtH. gutypd; 

kjpg;Gfspd; ,ilNa NtWghLfs; my;yJ khWghLfs; cs;sd. ,e;j khWghLfspd; 

msit msf;f ntt;NtW tif rpjwy; msitfs; gad;gLj;jg;gLfpd;wd. xU 

gutypd; rpjwy; msit kjpg;G Fiwe;J fhzg;gl;lhy; mg;gutypd; kjpg;Gfs; mjpf 

rPuhdit vd;Wk;> rpjwy; msit kjpg;G mjpfkhf ,Ue;jhy; mjd; kjpg;Gfs; 

rPuw;wit vd;Wk; ntspg;gLj;jg;gLfpd;wd. vLj;Jf;fhl;lhf fPNo nfhLf;fg;gl;Ls;s 

,uz;L khztHfspd; kjpg;ngz;fis vLj;Jf; nfhs;Nthk;. 

khztH I khztH II 

68 85 

75 90 

65 80 

67 25 

70 65 

 khztH xt;nthUtupd; kjpg;ngz; $Ljy; 345 kw;Wk; ruhrup 69 MfTk; 

cs;sd. cz;ik vd;dntd;why; ,uz;lhtJ khztd; xU ghlj;jpy; Njhy;tp 

mile;Js;shd;. ruhrupfis kl;Lk; fzf;fpy; nfhz;lhy; ,uz;L khztHfSNk rkk;. 

Mdhy; ,uz;lhtJ khztid tpl Kjy; khztd; Fiwe;j khWghl;lsit 

nfhz;ltd;. Fiwe;j khWghL vd;gJ fUj;jpy; nfhs;s Ntz;ba gz;ghFk;. 

rpwe;j rpjwy; msitf;Fupa Fzhjpraq;fs;   

 xU tpOkpa rpjwy; msitaplk; vjpHghHf;fg;gLk; gz;Gfs; fPNo 

nfhLf;fg;gl;Ls;sd. 

1. ,J ed;F tiuaWf;fg;gl Ntz;Lk;. 

2. ,J gutypd; vy;yh kjpg;GfisAk; rhHe;J mikjy; Ntz;Lk;. 

3. ,J tpspk;G kjpg;Gfshy; ghjpf;fg;glhjjhf ,Uf;f Ntz;Lk;. 
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4. ,J NkYk; fzpj tpupthf;fj;jpw;F cl;gLj;jpf; nfhs;tjhf ,Uj;jy; Ntz;Lk;. 

5. ,J rhjhuzkhf Gupe;J nfhs;sf; $bajhf kw;Wk; vspjhf fzf;fpl 

$bajhf ,Uf;f Ntz;Lk;. 

jdpj;j kw;Wk; xg;gPl;L rpjwy; msitfs;   

,q;F ,uz;L tif rpjwy; msitfs; cs;sd. mit 

1. jdpj;j rpjwy; msitfs; 

2. xg;gPl;L rpjwy; msitfs; 

 xU njhFjp kjpg;Gfspd; khWghl;L msitia me;j kjpg;Gfspd; myFfisf; 

nfhz;Nl Fwpg;gJ jdpj;j rpjwy; msitfshFk;. vLj;Jf;fhl;lhf ntt;NtW 

ehl;fspy; nga;j kio msTfs; kp.kP vd;w myfpy; fpilf;fg; ngw;why; mtw;wpd; 

khWghl;lsitAk;> ve;j xU rpjwy; msitAk; kp.kP vd;w myfpNyNa ,Uf;Fk;. 

,jw;F khwhf xg;gPl;L rpjwy; msitfs; myfpid nfhs;shky; %y myfpy;yhj 

XH vz;zhfpwJ. ntt;NtW myFfisf; nfhz;l ,uz;L my;yJ mjw;F Nkw;gl;l 

njhFjpfspd; khWghl;il xg;gpLtjw;F ,it gad;gLfpd;wd. 

 ntt;NtW jdpj;j kw;Wk; xg;gPl;L rpjwy; msitfs;. fPNo 

gl;bayplg;gl;Ls;sd. 

jdpj;j msit xg;gPl;L msit 

1.  tPr;R 1. tPr;Rf; nfO 

2.  fhy;khd tpyf;fk; 2. fhy;khd tpyf;ff; nfO 

3.  ruhrup tpyf;fk;  3. ruhrup tpyf;ff; nfO 

4.  jpl;l tpyf;fk;  4. khWghl;Lf; nfO 

tPr;R kw;Wk; tPr;Rf; nfO     

tPr;R   

 ,J kpfTk; rhjhuz rpjwy; msitahFk;. ,J kpfg;ngupa kw;Wk; kpfr; rpwpa 

kjpg;GfSf;fpilNa cs;s tpj;jpahrk; vd tiuaWf;fg;gLfpwJ. 

FwpaPl;by;> tPr;R = L – S 

,q;F L = kpfg; ngupa kjpg;G> 
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           S = kpfr; rpwpa kjpg;G 

 jdpj;njhFjp kw;Wk; njhlHr;rpaw;w njhFjpfspy; L kw;Wk; S vspjhf 

mwpag;gLfpwJ. njhlH njhFjpapy; fPo;fz;l ,uz;L Kiwfs; gpd;gw;wg;gLfpd;wd. 

Kiw 1   

L = mjpfgl;r gpuptpd; Nky; vy;iy 

S = Fiwe;jgl;r gpuptpd; fPo; vy;iy 

Kiw 2   

L = mjpfgl;r gpuptpd; ika kjpg;G 

S = Fiwe;jgl;r gpuptpd; ika kjpg;G 

tPr;Rf; nfO   

tPr;Rf; nfO  = 

𝑳−𝑺

𝑳+𝑺
 

vLj;Jf;fhl;L 1  

fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F tPr;R kw;Wk; mjd; nfOit fhz;f. 

7> 9> 6> 8> 11> 10 

jPHT   

L = 11, S = 4 

tPr;R = L – S = 11- 4 = 7 

tPr;Rf; nfO  = 

𝑳−𝑺

𝑳+𝑺
 

tPr;Rf; nfO  = 

11−4

11+4
 

tPr;Rf; nfO  = 

7

15
 = 0.4667 

vLj;Jf;fhl;L 2  

fPo;fz;l gutypypUe;J tPr;R kw;Wk; tPr;Rf; nfOit fzf;fpLf. 

msT     60-63   63-66   66-69   69-72   72-75 

vz;zpf;if     5   18   42   27            8 
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jPHT 

L = mjpfgl;r gpuptpd; Nky; vy;iy = 75 

S = Fiwe;jgl;r gpuptpd; fPo; vy;iy = 60 

tPr;R = L – S = 75 – 60 = 15  

tPr;Rf; nfO = 

𝑳−𝑺

𝑳+𝑺
 

tPr;Rf; nfO = 

75−60

75+60
 

tPr;Rf; nfO = 

15

135
 = 0.1111 

tPr;rpd; rpwg;gpay;Gfs; kw;Wk; FiwghLfs;   

rpwg;gpay;Gfs;   

1. ,J Gupe;J nfhs;tjw;F vspjhdJ. 

2. ,J fzf;fpLtjw;F vspjhdJ. 

3. juf;fl;Lg;ghL> jl;g ntg;gepiy Kd;dwpjy;> kw;Wk; gq;F tpiy Ma;T Nghd;w 

gy tif fzf;Ffspy; tPr;R ngupJk; gad;gLfpwJ. 

FiwghLfs;   

1. ,J tpspk;G kjpg;Gfshy; ngupJk; ghjpf;fg;gLfpd;wJ. 

2. ,J ,U tpspk;G kjpg;Gfis kl;Lk; rhHe;Js;sJ. 

3. jpwe;j-ntsp gpupT ,ilntspfspy; ,ij fzf;fpl KbahJ. 

4. ,J NkYk; fzf;fpay; tpupthf;fj;jpw;F cfe;jjy;y. 

5. ,J vg;NghjhtJ gad;gLj;jg;gLk; msit. 

fhy;khd tpyf;fk; kw;Wk; fhy;khd tpyf;ff; nfO (Quartile Deviation and Coefficient 

of quartile deviation)  

fhy;khd tpyf;fk;   (Q.D) 

tiuaiw   

fhy;khd tpyf;fkhdJ> Kjy; kw;Wk; %d;whk; fhy;khd tpyf;fq;fspilNa 
cs;s tpj;jpahrj;jpy; ghjpahFk;. vdNt ,J miu ,ilf; fhy;khd tPr;R 

vdg;gLfpwJ. FwpaPLfspy;> Q .D =   
𝑄3−𝑄1

2
.   Q1, Q2 kw;Wk; Q3 vd;w fhy;khdq;fspy;> Q3 
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– Q1 vd;gJ ,ilf;fhy;khd tPr;R vdTk;> 
𝑄3−𝑄1

2
  miu ,ilf; fhykhd tPr;R 

vdTk; miof;fg;gLfpd;wd. 

fhy;khd tpyf;ff; nfO  

fhy;khd tpyf;ff; nfO Q.D =   
𝑄3−𝑄1

𝑄3+𝑄1
.    

vLj;Jf;fhl;L 3  

fPo;fz;l tptuq;fSf;F fhy;khd tpyf;fj;ij fhz;f. 

391, 384, 591, 407, 672, 522, 777, 733, 1490, 2488 

jPHT   

nfhLj;jpUf;Fk; kjpg;Gfis VWtupirapy; mikf;fTk;. 

384> 391> 407> 522> 591> 672> 733> 777> 1490> 2488 

Q1 kjpg;G =    
𝑁+1

4
 = 

10+1

4
 = 

11

4
 = 2.75MtJ  cWg;gpd; %yk; fzf;fplg;gLfpwJ. 

Q1 = 2 MtJ kjpg;G 

+ 0.75 (3 MtJ kjpg;G - 2 MtJ kjpg;G) 

= 391 + 0.75 (407 – 391) 

= 391 + 0.75 × 16 

= 391 + 12 = 403 

Q3 ,d; kjpg;G> 3  
𝑁+1

4
  = 3 × 2.75 = 8.25

 MtJ  cWg;gpd; %yk; fzf;fplg;gLfpwJ 

Q3 = 8 MtJ kjpg;G + 0.25 (9 MtJ kjpg;G - 8 MtJ kjpg;G) 

= 777 + 0.25 (1490 – 777) 

= 777 + 0.25 (713) 

= 777 + 178.25 

= 955.25 

𝐐. 𝐃 =
𝑸𝟑−𝑸𝟏

𝟐
.   

 Q. D =  
955.25−403

2
.    
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Q. D = 552.25
2

.    

Q.D = 276.125 

vLj;Jf;fhl;L 4  

$ypj; njhopyhsHfspd; thu Cjpaq;fs; fPNo nfhLf;fg;gl;Ls;sd. fhy;khd 

tpyf;fk; kw;Wk; fhy;khd tpyf;ff; nfO ,tw;iw fzf;fpLf. 

 thu Cjpak; (&)    100 200 400 500 600 

  thuq;fspd; vz;zpf;if       5 8 21 12 6 

jPHT   

thu Cjpak; (&) thuq;fspd; vz;zpf;if thuq;fspd; jpws; 
vz;zpf;if 

100 5 5 

200 8 13 

400 21 34 

500 12 46 

600 6 52 

Total N = 52  

Q1 kjpg;G =    
𝑁+1

4
 = 

52+1

4
 = 

53

4
 = 13.25 MtJ  cWg;gpd; %yk; fzf;fplg;gLfpwJ. 

Q1 = 13 MtJ kjpg;G 

+ 0.25 (14 MtJ kjpg;G -13MtJ kjpg;G) 

= 13 MtJ kjpg;G 0.25 (400 – 200) 

= 200 + 0.25 (400 – 200) 

= 200 + 0.25 (200) 
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= 200 + 50 = 250 

Q3 ,d; kjpg;G, 3  
𝑁+1

4
  = 3 × 13.25 = 39.75

 MtJ  cWg;gpd; %yk; fzf;fplg;gLfpwJ 

Q3 = 39 MtJ kjpg;G + 0.75 (40 MtJ kjpg;G - 39 MtJ kjpg;G) 

= 500 + 0.75 (500 – 500) 

= 500 + 0.75 × 0 = 500 

𝐐. 𝐃 =
𝑸𝟑−𝑸𝟏

𝟐
.   

 Q. D =  
500−250

2
.    

 Q. D = 250

2
.    

Q.D = 125 

fhy;khd tpyf;ff; nfO Q.D =   
𝑄3−𝑄1

𝑄3+𝑄1
.    

fhy;khd tpyf;ff; nfO Q.D =   
500−250

500+250
.    

fhy;khd tpyf;ff; nfO Q.D =   
250

750
.= 0 3333 

vLj;Jf;fhl;L 5  

fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F> fhy;khd tpyf;fk; kw;Wk; fhy;khd 

tpyf;ff; nfO fhz;f. 

X 351 – 500 501 – 650 651 – 800 801–950 951–1100 

f 48 189 88 47 28 

 

jPHT   

gpupT 
,ilntsp 

miyntz; cz;ik gpupT 
,ilntspfs; 

FtpT miyntz; 

351-500 48 350.5-500.5 48 

501-650  (Q1) 189 500.5-650.5 237           
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 651-800  (Q3) 88 650.5-800.5 325 

801-950 47 800.5-950.5 372 

951-1100 28 950.5-1100.5 400 

nkhj;jk; N = 400   

 

𝑸𝟏 = 𝒍 ±

𝑵
𝟒 − 𝒄𝒇

𝒇
× 𝑪 

𝑁

4
 = 

400

4
 = 100 

Q1 gpupT  500.5 – 650.5 

l1 = 500.5,  m1 = 48,  f1 = 189,  c1 = 150 

𝑄1 = 500.5 +
100 − 48

189
× 150 

𝑄1 = 500.5 +
52

189
× 150 

𝑄1 = 500.5 +
52 × 150

189
 

𝑄1 = 500.5 +
7800

189
 

𝑄1 = 500.5 + 41.27 

𝑄1 = 541.77 

𝑸𝟑 = 𝒍 ±
𝟑  

𝑵
𝟒 − 𝒄𝒇

𝒇
× 𝑪 

3  
𝑁

4
 = 3 × 100 = 300 

Q3 gpupT 650.5 – 800.5 

l = 650.5, cf = 237, f= 88, c = 150 

𝑄3 = 650.5 +
300 − 237

88
× 150 
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𝑄3 = 650.5 +
63

88
× 150 

𝑄3 = 650.5 +
63 × 150

88
 

𝑄3 = 650.5 + 107.39 

𝑄3 = 751.89 

𝐐. 𝐃 =
𝑸𝟑−𝑸𝟏

𝟐
.   

Q. D =
751.89 − 541.77

2
 

Q. D =
216.12

2
 

Q. D = 108.06 

fhy;khd tpyf;ff; nfO Q.D =   
𝑸𝟑−𝑸𝟏

𝑸𝟑+𝑸𝟏
.    

= 
751.89−541.77

751.89+541.77
 

=   
216.12

1299.66
. 

=   0.1663 

fhy;khd tpyf;fj;jpd; rpwg;gpay;Gfs; kw;Wk; FiwghLfs;   

rpwg;gpay;Gfs;   

1. ,J Gupe;J nfhs;tjw;F RygkhfTk; kw;Wk; fzf;fpLtjw;F vspjhdjhfTk; 

cs;sJ. 

2. ,J tpspk;G kjpg;Gfshy; ghjpf;fg;glhJ. 

3. ,ij jpwe;j ntsp gpupT tptuq;fspYk; fzf;fpl ,aYk;. 

FiwghLfs;   

1. ,J vy;yh kjpg;GfisAk; rhHe;J miktjpy;iy. ,J Q1 kw;Wk; Q3 ,uz;il 

kl;Lk; rhHe;J mikAk;. NkYk; 50 rjtPj tpspk;G kjpg;Gfis ,J 

jtpHf;fpwJ. 

2. ,J NkYk; fzf;fpay; tpupthf;fj;jpw;F cfe;jJ my;y. 

3. ,J> khjpup Kiw Vw;wj; jho;Tfshy; ghjpf;fg;gLfpwJ. 
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ruhrup tpyf;fk; kw;Wk; ruhrup tpyf;ff; nfO (Mean Deviation and Coefficient of 

mean deviation) 

ruhrup tpyf;fk;   

tPr;R kw;Wk; fhy;khd tpyf;fk; vy;yh kjpg;GfisAk; rhHe;jit my;y. mit 

,lk; miktijf; Fwpf;Fk; msitfshFk;. xU ruhrupapypUe;J gutypd; kjpg;Gfs; 

ve;j msT rpjwp cs;sd vd;gij ,it ntspg;gLj;Jtjpy;iy. rpjwy; msitahd 

ruhrup tpyf;fk; gutypd; vy;yh kjpg;GfisAk; rhHe;J cs;sJ. 

tiuaiw   

VjhtJ xU ikag; Nghf;F msitapypUe;J> njhlupd; kjpg;Gfs; Vw;gLj;Jk; 

tpyf;fq;fspd; ruhrupNa ruhrup tpyf;fkhFk;. ikag; Nghf;F msitahdJ $l;Lr; 

ruhrup my;yJ ,ilepiy my;yJ KfL MFk;. vy;yh tpyf;fq;fSk; Neupil 

kjpg;GfshfNt vLj;Jf; nfhs;sg;gLfpd;wd. mjhtJ Fwpfs; jtpHf;fg;gLfpd;wd. 

fpshHf; kw;Wk; Nrf;fNl $w;wpd; gb 

„ruhrup tpyf;fkhdJ> gutypd; kjpg;Gfs; ruhrupahf ve;j msT $l;Lr; ruhrup 

my;yJ ,ilepiyapypUe;J rpjwp cs;sd vd;gij Fwpfis jtpHf;Fk; epiyapy; 

$WtjhFk;|. 

ehk; nghJthf ruhrup tpyf;fj;ij> $l;Lr;ruhrup> ,ilepiy my;yJ KfL 

,jpy; Vjhtnjhd;wpypUe;J fzf;fpLNthk;. rpy Neuq;fspy; Kfl;il tiuaWf;f 

,ayhJ. MfNt ruhrup tpyf;fk; $l;Lr; ruhrup kw;Wk; ,ilepiyapypUe;J 

fzf;fplg;gLfpwJ. $l;Lr;ruhrup kw;wk; ,ilepiyapy; ,ilepiyNa tpUk;gj;jf;fJ. 

Mdhy; nghJthd tof;fj;jpy;> $l;Lr;ruhrupapd; gad;ghLfs; mjpfkhf cs;sjhy;> 

ruhrup tpyf;fk; nghJthf $l;Lr; ruhrupapypUe;J fzf;fplg;gLfpwJ. ruhrup 

tpyf;fj;ij Fwpg;gpl M.D vd;w FwpaPl;ilg; gad;gLj;JfpNwhk;. 

 

ruhrup tpyf;ff; nfO   

ve;j xU ikag; Nghf;F msitapypUe;Jk; fzf;fplg;gLk; ruhrup tpyf;fkhdJ xU 

jdpj;j rpjwy; msitahFk;. ,uz;L ntt;NtW njhlHfspd; khWghl;il xg;gpl;L 

ghHf;f> xU xg;gPl;L rpjwy; msit Njitg;gLfpwJ. ruhrup tpyf;fj;ij 

gad;gLj;jg;gLk; ruhrupahy; tFj;J> xg;gPl;L ruhrup tpyf;fj;ij ngwyhk;. ruhrup 

tpyf;ff; nfO 

ruhrup tpyf;fk;  

=   ______________________________________________________________ 

 $l;Lr; ruhrup (my;yJ) ,ilepiy (my;yJ) KfL 

Ntz;ba kjpg;G rjtPjj;jpy; ngwg;gl Ntz;Lkhapd;> ruhrup tpyf;ff; nfO  
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    ruhrup tpyf;fk;  

=   ________________________________________________________ × 100 

                         $l;Lr; ruhrup (my;yJ) ,ilepiy (my;yJ) KfL 

ruhrup tpyf;fj;ij fzf;fply;   

jdpj; njhFjpfs;   

1. njhFjpfspd; $l;Lr;ruhrup> ,ilepiy my;yJ KfL ,tw;iw fzf;fplTk;. 

2. ruhrupapypUe;J kjpg;Gfspd; tpyf;fq;fis Fwpfis jtpHf;Fk; epiyapy; 

vLf;fTk;. mtw;iw |D|  vd;W Fwpg;gplTk;. 

3. me;j tpyf;fq;fspd; nkhj;jj;ij fzf;fplTk; mjhtJ Σ |D| 

1. fz;Lgpbf;fg;gl;l nkhj;jj;ij> kjpg;Gfspd; vz;zpf;ifahy; tFf;fTk;. 

FwpaPLfspy;> ruhrup tpyf;fk;  =
∑ 𝐷 

𝑛
 

vLj;Jf;fhl;L 6  

fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F ruhrup tpyf;fj;ij> $l;L ruhrup kw;Wk; 

,ilepiyapypUe;J fzf;fpL. NkYk; ruhrup tpyf;ff; nfOf;fisAk; fhz;f. 

100> 150> 200> 250> 360> 490> 500> 600> 671 

jPHT   

$l;Lr; ruhrup =  𝑋 =
∑𝑋

𝑁
     ;    𝑋 =

3321

9
= 369 

,g;nghOJ tptuq;fis VWtupirapy; mikf;fTk;. 

100, 150, 200, 250, 360, 490, 500, 600, 671 

,ilepiy =  
𝑁+1

2
  MtJ cWg;gpd; kjpg;G 

,ilepiy =  
9+1

2
  MtJ cWg;gpd; kjpg;G 

,ilepiy =  5 MtJ cWg;gpd; kjpg;G = 360 

X  𝑫 =  𝑿 − 𝑿    𝑫 =  𝑿 − 𝒎𝒆𝒅𝒊𝒂𝒏  

100 269 260 

150 219 210 

200 169 160 
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250 119 110 

360 9 0 

490 121 130 

500 131 140 

600 231 240 

671 302 311 

3321 ∑ 𝑫 =1570 ∑ 𝑫 =1561 

$l;Lr; ruhrupapypUe;J ruhrup tpyf;fk; =  

∑ 𝐷 

𝑛
 

    =
1570

9
 

                                                      = 174.44 

ruhrup tpyf;fk; 

ruhrup tpyf;ff; nfO =  _______________________________    

           $l;Lr; ruhrup 

     = 

174.44

369
 

                                            = 0.47 

,ilepiyapypUe;J ruhrup tpyf;fk; = 

∑ 𝐷 

𝑛
 

       = 

1561

9
 

                                               = 173.44 

ruhrup tpyf;fk; 

ruhrup tpyf;ff; nfO = _____________________________________   

        ,ilepiy 

    = 

173.44

360
 

                                = 0.48 
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ruhrup tpyf;fk; - njhlHr;rpaw;w njhFjp   

gbfs;   

1. xU ruhrupiaf;  fhz;f ($l;Lr; ruhrup> ,ilepiy my;yJ KfL) 

2. ruhrupapypUe;J khwpapd; kjpg;GfSf;F tpyf;fq;fis> Fwpfis jtpHf;Fk; 

epiyapy; fz;Lgpbj;J mtw;iw |D|  vdf; Fwpg;gpLf. 

3. xt;nthU kjpg;gpd; tpyf;fj;ijAk;> mjw;fupa miyntz;izg; ngUf;fp> 

mtw;wpd; nkhj;jk; ∑f | D| fz;Lgpb 

4. Σf | D| I N My; tFf;fTk;. 

FwpaPLfspy;> ruhrup tpyf;fk; =   
𝚺𝐟 | 𝐃|

𝑵
 

vLj;Jf;fhl;L 7  

 fPo;fz;l tptuq;fspypUe;J ruhrup tpyf;fj;ij> $l;Lr;ruhrup kw;Wk; 

,ilepiyapypUe;J fzf;fpLf. 

cauk; (nr.kP) 158 159 160 161 162 163 164 165 166 

egHfspd; 
vz;zpf;if 

15 20 32 35 33 22 20 10 8 

NkYk; ruhrup tpyf;ff; nfOitAk; fzf;fpLf. 

jPHT: 

cauk;  

X 

egHfspd; 

vz;zpf;if  

F 

d = x-A 

A = 162 Fd |D| = |X-mean| f|D| 

158 15 -4 -60 3.51 52.65 

159 20 -3 -60 2.51 50.20 

160 32 -2 -64 1.51 48.32 

161 35 -1 -35 0.51 17.85 

162 33 0 0 0.49 16.17 
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163 22 1 22 1.49 32.78 

164 20 2 40 2.49 49.80 

165 10 3 30 3.49 34.90 

166 8 4 32 4.49 35.92 

 N=195  ∑fd=-95  ∑f|D|=338.59 

 

𝑋  = 𝐴 ±
∑𝑓𝑑

𝑁
  

𝑋  = 162 −
95

195
  

𝑋  = 162 − 0.49  

𝑋  = 161.51 

ruhrup tpyf;fk; =  

𝚺𝐟 | 𝐃|

𝑵
 = 

338.59

195
 = 1.74 

ruhrup tpyf;fk;  

ruhrup tpyf;ff; nfO =------------------------------------------------------------------------------   

                                                     $l;Lr; ruhrup 

 

                                                1.74 

ruhrup tpyf;ff; nfO = ---------------------------- = 0.0108      

                                     161.51                    
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cauk;  

x 

egHfspd; 

vz;zpf;if  

F 

c.f. |D| = |X – Median| f |D| 

158 15 15 3 45 

159 20 35 2 40 

160 32 67 1 32 

161 35 102 0 0 

162 33 135 1 33 

163 22 157 2 44 

164 20 177 3 60 

165 10 187 4 40 

166 8 195 5 40 

 N=195   ∑ f |D|=334 

         

,ilepiy=  
𝑁+1

2
    MtJ cWg;gpd; kjpg;G 

,ilepiy=  
195+1

2
   MtJ cWg;gpd; kjpg;G 

,ilepiy= 98 MtJ cWg;gpd; kjpg;G = 161 

ruhrup tpyf;fk; = 

𝚺𝐟 | 𝐃|

𝑵
   

ruhrup tpyf;fk; = 

𝟑𝟑𝟒

𝟏𝟗𝟓
 = 1.71 

 ruhrup tpyf;fk; 
ruhrup tpyf;ff; nfO = ----------------------------------------------------------------------   

        ,ilepiy 

  

                                              1.71 

ruhrup tpyf;ff; nfO =---------------------= 0.0106   

                             161 
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ruhrup tpyf;fk; - njhlH njhFjp   

 njhlH njhFjpapy; ruhrup tpyf;fk; fzf;fpLk; Kiw> njhlHr;rpaw;w 

njhFjpapy; fzf;fpLk; Kiwf;F xj;jjhFk;. njhlH njhFjpapy; ntt;NtW gpupTfspd; 

ikag; Gs;spfisf; fz;Lgpbj;J> NjHe;njLj;j ruhrupapypUe;J mtw;wpw;F 

tpyf;fq;fisf; fhz Ntz;Lk;. 

ruhrup tpyf;fk; = 

𝚺𝐟 | 𝐃|

𝑵
  

,q;F D = m – ruhrup m = ikag;Gs;sp 

vLj;Jf;fhl;L 8  

fPo;f;fz;l tptuq;fspypUe;J ruhrup tpyf;fj;ij> $l;Lr; ruhrup kw;Wk; 

,ilepiyapypUe;J fhz;f. 

taJ (Mz;Lfspy;) egHfspd; vz;zpf;if 

0-10 20 

10-20 25 

20-30 32 

30-40 40 

40-50 42 

50-60 35 

60-70 10 

70-80 8 

NkYk; ruhrup tpyf;f nfOit fzf;fpLf. 

jPHT   

X M F 

d =  
𝑴−𝑨

𝑪
 

(A=35, C=10) 

Fd | D | = | m – 𝒙 | f |D| 

0-10 5 20 -3 -60 31.5 630.0 

10-20 15 25 -2 -50 21.5 537.5 
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20-30 25 32 -1 -32 11.5 368.0 

30-40 35 40 0 0 1.5 60.0 

40-50 45 42 1 42 8.5 357.0 

50-60 55 35 2 70 18.5 647.5 

60-70 65 10 3 30 28.5 285.0 

70-80 75 8 4 32 38.5 308.0 

  N=212  ∑fd=32  ∑f|D|=3192.5 

𝑋  = 𝐴 ±
∑𝑓𝑑

𝑁
× 𝑐  

𝑋  = 35 +
32

212
× 10  

𝑋  = 35 +
320

212
 

𝑋  = 35 + 1.51 

𝑋  = 36.51 

ruhrup tpyf;fk; = 

𝚺𝐟 | 𝐃|

𝑵
 

ruhrup tpyf;fk; = 

𝟑𝟏𝟗𝟐.𝟓

𝟐𝟏𝟐
  = 15.06 

15.06 

ruhrup tpyf;ff; nfO =   ----------------= 0.41   

                                       36.51  

,ilepiy kw;Wk; ,ilepiyapypUe;J ruhrup tpyf;fk; fzf;fply; 

X M F c.f 
|D| = |m-

Md| 
f | D | 

0-10 5 20 20 32.25 645.00 
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10-20 15 25 45 22.25 556.25 

20-30 25 32 77 12.25 392.00 

30-40 35 40 117 2.25 90.00 

40-50 45 42 159 7.75 325.50 

50-60 55 35 194 17.75 621.25 

60-70 65 10 204 27.75 277.50 

70-80 75 8 212 37.75 302.00 

 N=212   ∑f|D|=3209.50 

 

,ilepiy= 𝒍 +
𝑵

𝟐
−𝒄𝒇

𝒇
× 𝑪 

𝑁

2
 = 

212

2
 =106 

l = 30, m = 77, f = 40, c = 10 

,ilepiy= 30 +
106−77

40
× 10 

,ilepiy= 30 +
29

40
× 10 

,ilepiy= 30 +
290

40
 

,ilepiy= 30 + 7.25. 

,ilepiy= 37.25 

ruhrup tpyf;fk; = 

𝚺𝐟 | 𝐃|

𝑵
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ruhrup tpyf;fk; = 

𝟑𝟐𝟎𝟗.𝟓

𝟐𝟏𝟐
 = 15.14 

   ruhrup tpyf;fk;  

ruhrup tpyf;ff; nfO =------------------------------------------------------------    

                      ,ilepiy 

  

 15.14 

ruhrup tpyf;ff; nfO = --------------- = 0.41      

                 37.25 

ruhrup tpyf;fj;jpd; rpwg;gpay;Gfs; kw;Wk; FiwghLfs;   

rpwg;gpay;Gfs;   

1. ,J Gupe;J nfhs;sTk; kw;wk; fzf;fplTk; vspjhdJ. 

2. ,J jPHkhdkhf tiuaWf;fg;gl;lJ. 

3. ,J njhlupd; vy;yh kjpg;GfisAk; rhHe;jJ.    

4. ,J khjpup $wpd; Vw;wj;jho;Tfshy; mjpfkhf ghjpf;fg;glhjJ 

5. ,J tpspk;G cWg;Gfshy; Fiwe;j mstpy; ghjpf;fg;gLfpwJ. 

6. ,J vspjpy; ifahsf; $baJ. Vndd;why; ,ij ve;jnthU ruhrupapypUe;Jk; 

fzf;fplyhk;. 

7. xg;gpLjYf;F ,e;j msit rpwe;jJ. 

FiwghLfs;   

1. ,J kpfTk; Jy;ypakhd rpjwy; msitad;W. 

2. ,J NkYk; fzf;fpay; tpupthf;fj;jpw;F cfe;jjy;y. 

3. ,J vg;NghjhtJ gad;gLk; msit ,J jpl;l tpyf;fj;ij Nghd;W rpwg;G 

ngw;wjy;y. 

4. ,ijf; fzf;fpLtjpy; $l;Lr;ruhrupapypUe;J kjpg;GfSf;Fs;s tpyf;fq;fspd; 

Fwp Gwf;fzpf;fg;gLtjhy; mJ ,aw;fzpg;Gf;F ,zq;fhj msitahfpwJ. 

jpl;ltpyf;fk; kw;Wk; khWghl;Lf; nfO  (Standard Deviation and Coefficient of 

Standard Deviation) 

jpl;ltpyf;fk;   

fhHy; gpaHrd; 1893-Mk; Mz;L jpl;l tpyf;fk; vd;w nfhs;ifia 

mwpKfg;gLj;jpdhH. rpjwy; msitfspy; ,J kpfTk; Kf;fpaj;Jtk; tha;e;jJ. NkYk; 

gy Gs;spapay; #j;jpuq;fspy; mjpf mstpy; gad;gLj;JtJkhFk;. jpl;l tpyf;fk;> 

tpyf;f tHf;f ruhrupapd; tHf;f %yk; vd;W miof;fg;gLfpwJ. fhuzk; 

vd;dntd;why; ,J $l;Lr; ruhrupapypUe;J ngwg;gl;l tHf;f tpyf;fq;fspd; ruhrupapd; 
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tHf;f %ykhFk;. ,J Jy;ypakhf kjpg;ig mspf;fpwJ. jpl;l tpyf;fj;jpd; tHf;fk; 

khWghL vd;wiof;fg;gLfpwJ. 

tiuasT   

,J $l;Lr;ruhrupapypUe;J nfhLf;fg;gl;bUf;Fk; kjpg;GfSf;F ngwg;gLk; 

tpyf;fq;fspd; ruhrupapd; Neupil tHf;f %yk; vd;Wk; tiuaWf;fg;gLfpwJ. 

jpl;ltpyf;fk; σ (sigma) vd;w fpuPf; (Greek) vOj;J %yk; Fwpg;gplg;gLfpwJ. 

jpl;ltpyf;fk; fzf;fply; - jdpj;njhlH   

jdpj;njhlupy; jpl;l tpyf;fj;ij fzf;fpl ,uz;L Kiwfs; cs;sd. 

m) cz;ikahd ruhrupapypUe;J tpyf;fq;fisg; ngWjy;. 

M) Cf ruhrupapypUe;J tpyf;fq;fisg; ngWjy;. 

(m) cz;ikahd ruhrupapypUe;J tpyf;fq;fisg; ngWjy;   

$l;Lr; ruhrup KO vz;zhf ,Uf;Fk; NghJ ,e;j Kiwia gad;gLj;jyhk;. 

gbfs;   

1. njhlupd; $l;Lr; ruhrupia fhz;f (x) 

2. $l;Lr; ruhrupapypUe;J xt;nthU kjpg;gpw;Fk; tpyf;fj;ij fhz;f(x = X – 𝑋 ) 

3. tpyf;fq;fspd; tHf;fj;ij fz;Lgpbj;J mjd; nkhj;jj;ijAk; fhz; ∑x
2 

4. nkhj;jk;  
∑𝑋2

𝑁
 kjpg;Gfspd; vz;zpf;ifahy; tFf;fTk;   

5.  
∑𝑋2

𝑁
   ,d; tHf;f %yk; jpl;l tpyf;fkhFk;. MfNt 

  σ =  
∑𝑿𝟐

𝑵
      my;yJ    ∑ 𝑿−𝑿  𝟐

𝑵
 

(M) Cf ruhrupapypUe;J tpyf;fq;fisg; ngWjy;   

 $l;Lr;ruhrup gpd;d vz;zhf ,Uf;Fk; NghJ ,e;j Kiwia gad;gLj;jyhk;. 

gpd;d kjpg;gpypUe;J tpyf;fq;fisg; ngWtJ fbdkhd NtiyahFk;. Neuj;ijAk;> 

ciog;igAk; kpr;rg;gLj;j RUf;F Kiwahd Cfr; ruhrupapypUe;J tpyf;fq;fis 

ngWk; Kiwia gad;gLj;jyhk;. 

mjw;fhd #j;jpuk; σ =  
∑𝒅𝟐

𝑵
−  

∑𝒅

𝑵
 

𝟐

 

,q;F d vd;gJ Cf ruhrupapypUe;J ngwg;gl;l tpyf;fq;fs; (X – A) MFk;. 

gbfs;   

1. njhlupy; VjhtJ xU cWg;ig ruhrupahf Cfk; nra;f (A) 
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2. me;j Cf ruhrupapypUe;J tpyf;fq;fis ngWf. mjhtJ> X-A  mij d vd;W 

3. Fwpg;gpLf kw;Wk; mjd; nkhj;jj;ij fhz;f ∑d 

4. tpyf;fq;fspd; tHf;fj;ij fhz;f. mjhtJ d
2 kw;Wk; mjd; nkhj;jk; Σd

2 I 

fhz;f. 

5. gpwF ,e;j kjpg;Gfis fPo;fz;l #j;jpuj;jpy; gpujpapLf. 

σ =  
∑𝒅𝟐

𝑵
−  

∑𝒅

𝑵
 

𝟐

 

vLj;Jf;fhl;L 9  

fPo;fz;l tptuq;fSf;F jpl;ltpyf;fk; fzf;fpLf. 

14> 22> 9> 15> 20> 17> 12>11 

jPHT   

cz;ikahd ruhrupapypUe;J tpyf;fq;fs; 

kjpg;Gfs; (X) X - X (X-X)
2
 

14 

22 

9 

15 

20 

17 

12 

11 

-1 

7 

-6 

0 

5 

2 

-3 

-4 

1 

49 

36 

0 

25 

4 

9 

16 

N=120  ∑(X-X)
2
=140 

σ= 
∑ 𝑋−𝑋  

𝑵
 

σ= 
∑ 𝑋−𝑋  

𝑵
 

σ= 
140

𝟖
 



82 
 

σ= 17.5 

σ=4.18 

vLj;Jf;fhl;L 10  

10 khztHfspd; Gs;spapay; kjpg;ngz;fs; fPNo cs;s ml;ltizapy; 

nfhLf;fg;gl;Ls;sd. jpl;ltpyf;fk; fzf;fpLf. 

khztHfs;  1 2 3 4 5 6 7 8 9 10 

kjpg;ngz;fs;         43 48 65 57 31 60 37 48 78 59 

 

jPHT 

khztHfs; kjpg;ngz;fs;        

(x) 

d=X-A   (A=57) d
2
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

43 

48 

65 

57 

31 

60 

37 

48 

78 

59 

-14 

-9 

8 

0 

-26 

3 

-20 

-9 

21 

2 

196 

81 

64 

0 

676 

9 

400 

81 

441 

4 

N= 10  ∑d = 44 ∑d
2
 = 1952 

 

σ =  
∑𝑑2

𝑁
−  

∑𝑑

𝑁
 

2
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σ =  
1952

10
−  

44

10
 

2

 

σ =  195.2 − 19.36 

σ =  175.84 

σ = 13.26 

jpl;l tpyf;fk; fzf;fpLjy; - njhlHr;rpaw;w njhFjp 

m) cz;ikahd ruhrup Kiw 

M) Cf ruhrup Kiw 

,) gb - tpyf;f Kiw 

(m) cz;ikahd ruhrup Kiw  

gbfs;   

1. njhlupd; ruhrupia fhz;f. 

2. ruhrupapypUe;J vy;yh kjpg;GfSf;Fk; tpyf;fq;fis fhz;f. mjhtJ x- 𝑋  = d.  

3. tpyf;fq;fspd; tHf;fq;fis (= d
2
) fz;Lgpbj;J> cupa miyntz;fshy; 

(f)ngUf;fpdhy; fd
2 I ngwyhk;. 

4. mjd; nkhj;jj;ij (Σfd
2
) mile;J> gpd; #j;jpuj;ij gad;gLj;Jf 

  𝛔 =  
∑𝐟𝐝𝟐

∑𝐟
 

  cz;ikahd ruhrup gpd;dj;jpy; ,Ue;jhy;> fzf;fpLjy; mjpf Neuj;ijAk;> 

ciog;igAk; nryT nra;a Ntz;b cs;sJ. MfNt ,e;j Kiw vy;yh Neuj;jpYk; 

gad;glhJ. 

(M) Cf ruhrup Kiw   

 ,q;F tpyf;fq;fs; cz;ikahd ruhrupapypUe;J vLf;fg;glhky; Cf 

ruhrupapypUe;J vLf;fg;gLfpwJ. NkYk; ,e;j khwpapd; kjpg;Gfs; rkkhd 

,ilntspapy; mikahj Neuj;jpy; gad;gLj;jg;gLk;. 

gbfs;   

1. njhlupy; VjhtJ xU cWg;ig Cf ruhrupahf Cfk; nra;J mij A vd;W 

Fwpg;gpLf. 
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2. me;j Cf ruhrupapypUe;J tpyf;fq;fis fhz;f. mjhtJ X – A mij d 

vd;W Fwpg;gpLf. 

3. ,e;j tpyf;fq;fis mjw;F cupa miyntz;fshy; ngUf;fp> Σfd ngWf. 

4. tpyf;fq;fspd; tHf;fq;fis fhz;f (d)
2
. 

5. tpyf;fq;fspd; tHf;fq;fis (d)
2
 cupa miyntz;fshy; (f) ngUf;fp> Σfd

2
 

ngWf. 

6. me;j kjpg;Gfis fPo;fz;l #j;jpuj;jpy; gpujpapLf 

𝛔 =  
∑𝐟𝐝𝟐

∑𝐟
−  

∑𝐟𝐝

∑𝐟
 

𝟐

 

   ,q;F d = X – A, N = Σf. 

vLj;Jf;fhl;L 11 

fPo;fz;l tptuq;fSf;F jpl;l tpyf;fk; fzf;fpLf. 

X 20 22 25 31 35 40 42 45 

f 5 12 15 20 25 14 10 6 

jPHT   

Cf ruhrupapypUe;J tpyf;fq;fs;. 

X F d = x –A (A = 31) d
2
 fd fd

2
 

20 

22 

25 

31 

35 

40 

42 

45 

5 

12 

15 

20 

25 

14 

10 

6 

-11 

  -9 

  -6 

  0 

  4 

  9 

11 

14 

121 

  81 

  36 

    0 

  16 

  81 

121 

196 

-55 

-108 

-90 

0 

100 

126 

110 

84 

   605 

   972 

   540 

      0 

  400 

1134 

1210 

1176 

 N = 107   ∑fd= 167 ∑fd
2
 = 6037 
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𝛔 =  
∑fd2

∑f
−  

∑fd

∑f
 

𝟐

 

𝛔 =  
6037

107
−  

167

107
 

𝟐

 

σ =  56.42 − 2.44 

σ =  53.98 

σ =7.35 

(,) gb-tpyf;f Kiw   

khwpapd; kjpg;Gfs; rk ,ilntspapy; mikAk; ,Ue;jhy;> ,e;j Kiwia 

gad;gLj;jyhk;. 

gbfs;   

1. njhlupd; ika kjpg;ig Cf ruhrupahf Cfk; nra; A. 

2. 𝑑′ =
𝑋−𝐴

𝐶
 I fz;Lgpb. ,q;F C vd;gJ kjpg;Gfspd; ,ilNa cs;s ,ilntsp 

3. ,e;j tpyf;fq;fs; d' I cupa miyntz;fshy; ngUf;fp Σfd' milf. 

4. tpyf;fq;fspd; tHf;fq;fs; d'
2
 I fhz;f. 

5. ,e;j tpyf;f tHf;fq;fs; (d'
2
) I cupa miyntz;fshy; ngUf;fp Σfd'

2 
ngWf 

,e;j kjpg;Gfis fPo;fz;l #j;jpuj;jpy; gpujpapl;L> jpl;l tpyf;fj;ij ngWf. 

𝛔 =  ∑fd′2

∑f
−  

∑fd′

∑f
 

𝟐

× 𝑪 

vLj;Jf;fhl;L 12  

 fPo;f;fz;l tptuq;fSf;F jpl;l tpyf;fk; fzf;fpLf. 

kjpg;ngz;fs;          10 20 30 40 50 60 

khztHfs; 
vz;zpf;if  

8 12 20 10 7 3 
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jPHT   

Marks x F 𝒅′ =
𝑿 − 𝑨

𝑪
 fd' fd'

2
 

10 

20 

30 

40 

50 

60 

8 

12 

20 

10 

7 

3 

-2 

-1 

0 

1 

2 

3 

-16 

-12 

0 

10 

14 

9 

32 

12 

0 

10 

28 

27 

 N = 60  ∑fd' = 5 ∑fd'
2
 = 109 

σ =  
∑fd′ 2

∑f
−  

∑fd′

∑f
 

2

× 𝐶 

σ =  109

60
−  

5

60
 

2

 × 10 

σ =  1.817 − 0.0069 × 10 

σ =  1.8101 × 10 

σ = 1.345 × 10 

σ = 13.45 

jpl;ltpyf;fk; fz;Lgpbj;jy; - njhlH njhFjp   

njhlH njhFjpapy; jpl;l tpyf;fk; fz;Lgpbj;jy; vd;gJ> njhlHr;rpaw;w 

njhFjpapy; fhZk; Kiwia xj;jjhFk;. Mdhy; njhlH njhFjpapy;> gpupTfspd; 

ikag; Gs;spfisf; fhz Ntz;Lk;. gb-tpyf;f Kiw ngUk;ghYk; 

gad;gLj;jg;gLfpwJ. 

mjw;fhd #j;jpuk;   

σ =  
∑fd′ 2

∑f
−  

∑fd′

∑f
 

2

× 𝐶 
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𝑑′ =
𝑋−𝐴

𝐶
  ,  

C − gpupT ,ilntsp. 

gbfs;   

1. xt;nthU gpuptpd; ika Gs;spiaAk; fhz;f. 

2. eL kjpg;ig Cf ruhrupahf Cfk; nra;J mij A vd;W Fwpg;gpLf.      

3. 𝑑′ =
𝑋−𝐴

𝐶
 , I fhz;f.                          

4. tpyf;fq;fs; d' I> cupa miyntz;fshy; ngUf;fp> Σfd'I milf.        

5. tpyf;fq;fspd; tHf;fq;fisf; fhz;f d'2.            

6. tpyf;fq;fspd; tHf;fq;fis (d'2) cupa miyntz;fshy; ngUf;fp> Σfd'2 I 

milf               

7. ,e;j kjpg;Gfis> fPo;f;fz;l #j;jpuj;jpy; gpujpapl;L> jpl;ltpyf;fj;ij milf 

σ =  
∑fd′ 2

∑f
−  

∑fd′

∑f
 

2

× 𝐶 

vLj;Jf;fhl;L 13  

xU efupy; xU Mz;bd; jpdrup jl;gntg;gk; fPNo nfhLf;fg;gl;Ls;sJ. 

jl;gntg;gk; C0
 

ehl;fspd; 

vz;zpf;if 

– 40    to    – 30 

– 30    to    – 20 

– 20    to    – 10 

– 10    to         0 

     0    to      10 

   10    to      20 

   20    to      30 

10 

18 

30 

42 

65 

180 

20 

 365 

jpl;l tpyf;fj;ij fhz;f. 
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jPHT   

jl;gntg;gk; 
Mid value 

(m) 

ehl;fspd; 

vz;zpf;if  

f 

 

𝒅′ =
𝑿 − 𝑨

𝑪
 

𝐟𝐝′  𝐟𝐝′𝟐
 

- 40 to - 30 

-30 to - 20 

-20 to -10 

-10 to -0 

0 to 10 

10 to 20 

20 to 30 

-35 

-25 

-15 

-5 

5 

15 

25 

10 

18 

30 

42 

65 

180 

20 

-3 

-2 

-1 

0 

1 

2 

3 

-30 

-36 

-30 

0 

65 

360 

60 

90 

72 

30 

0 

65 

720 

180 

  N = 365  ∑ 𝐟𝐝′  = 389 ∑ 𝐟𝐝′𝟐
 = 1157 

 

σ =  
∑fd′ 2

∑f
−  

∑fd′

∑f
 

2

 × 𝐶 

σ =  
1157

365
−  

389

365
 

2

   × 10 

σ =  3.1699 − 1.1358  × 10 

σ =  2.0341  × 10 

σ = 1.4262 × 10 

σ = 14.262 

jpl;l tpyf;fj;jpd; rpwg;gpay;Gfs; kw;Wk; FiwghLfs;   

rpwg;gpay;Gfs;   

1. ,J jPHkhdkhf tiuaWf;fg;gl;lJ. NkYk; ,jd; kjpg;G cWjpahdJ> NkYk; 

,J vy;yh kjpg;GfisAk; rhHe;jJ. ,q;F tpyf;fq;fspd; cz;ikahd Fwpfs; 

vLj;Jf; nfhs;sg;gLfpd;wd. 

2. ,J $l;Lr;ruhrupia rhHe;jJ. mjdhy; $l;Lr; ruhrupapd; vy;yh 

rpwg;gpay;GfSk; ,jw;Fk; cz;L. 

3. rpjwy; msitfspy; ,J kpfTk; Kf;fpaj;Jtk; tha;e;jJk;> ngUk;ghYk; 

gad;gLj;JtJk; MFk;. 
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4. NkYk; fzf;fpay; tpupthf;fj;jpw;F cfe;jJ. 

5. khjpupf;$W Vw;wj; jho;Tfshy;> Fiwe;j msT ghjpf;fg;gLtjhy;> ,J epiyj; 

jd;ikAilaJ. 

6. xl;LwTf; nfOit mstpLtjw;Fk; kw;Wk; khjpup Kiwf;Fk; ,J 

mbj;jskhFk;. 

FiwghLfs;   

1. ,J Gupe;J nfhs;tjw;F vspjhdjy;y. NkYk; ,J fzf;fpLtjw;F 

fbdkhdJ. 

2. ,J kpif kjpg;GfSf;F mjpf epiwiaj; jUfpd;wJ. Vndd;why; kjpg;Gfs; 

tHf;fkhf;fg;gLfpd;wd. 

3. ,J jdpj;j rpjwy; msitahjyhy;> xg;gpLjYf;F ,J gad;glhJ. 

khWghl;Lf; nfO   

 jpl;ltpyf;fk; xU jdpj;j rpjwy; msit. ,J> Nrfupf;fg;gl;l tptu 

kjpg;Gfspd; myFfshNyNa miof;fg;gLfpwJ. khztHfspd; vilfspd; jpl;l 

tpyf;fj;Jld; khztHfspd; cauq;fspd; jpl;l tpyf;fj;ij xg;gpl KbahJ. 

Vndd;why; ,uz;LNk ntt;NtW myFfshy; Fwpg;gplg;gLfpd;wd. mjhtJ cauq;fs; 

nr.kPl;lupYk;> vilfs; fpNyh fpuhkpYk; Fwpf;fg;gLfpd;wd. xg;gpLk; Nehf;fj;jpw;fhf> 

jpl;l tpyf;fj;ij xg;gPl;L rpjwy; msitahf khw;w Ntz;Lk;. ,e;j xg;gPl;L rpjwy; 

msit khWghl;Lf; nfO vd mwpag;gLfpwJ. 

jpl;l tpyf;fj;ij> $l;Lr; ruhrupapy; tFj;J> 100 My; ngUf;fp khWghl;Lf; 

nfO ngwg;gLfpwJ. 

FwpaPl;by;> khWghl;Lf; nfO (C.V.)= 
𝛔

𝑋
× 100 

,uz;L my;yJ mjw;Fk; Nkw;gl;l njhlHfspd; khWghLfis xg;gpl> 

khWghl;Lf; nfOitg; gad;gLj;jyhk;. tptuq;fspd; njhlHfs; my;yJ FOf;fs; 

,tw;wpy; vjd; khWghl;Lf; nfO mjpfkhf cs;sNjh> me;j FO> mjpf khWghL> 

Fiwe;j epiyj; jd;ik> Fiwe;j rPuhd;ik> Fiwe;j khwhj;jd;ik> Fiwe;j xUgbj; 

jd;ik cilaJ vd;Wk;> khWghl;Lf; nfO Fiwe;J cs;s FO> Fiwe;j khWghL> 

mjpf epiyj;jd;ik> mjpf rPuhd;ik> mjpf khwhj;jd;ik> mjpf xUgbj;jd;ik 

cilaJ vd;Wk; $wyhk;. 

gapw;rp tpdhf;fs; 
1. fhy;khd tpyf;fk; gw;wp $Wf 
2. ruhrhp tpyf;fk; gw;wp Fwpg;G tiuf 
3. fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F> fhy;khd tpyf;fk; kw;Wk; fhy;khd 

tpyf;ff; nfO fhz;f. 

kjpg;ngz;fs; 10 20 30 40 50 60 70 80 

khztHfspd; vz;zpf;if 6 8 10 20 12 9 7 5 

(Q.D=15, Coefficient of Q.D=0.333) 
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4. gpd;tUk; gutypd; fhy;kf; Nfhl;lf; nfOit fzf;fpLf. 

$yp 35-40 40-45 45-50 50-55 55-60 

Ntiyahl;fs;  2 14 24 30 15 

(Q.D=3.934) 
5. gpd;tUk; tptuq;fSf;F $l;L ruhrhp kw;Wk; jpl;ltpyf;fk; fhz;f 

 

ikag;Gs;sp : 7.5 12.5 17.5 22.5 27.5 32.5 37.5 42.5 

miyntz; 
: 5 6 15 10 5 4 3 2 

     (Mean =21.3 and S.D=8.975) 

6. fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F ruhrup tpyf;fj;ij> NkYk; ruhrup 
tpyf;ff; nfOf;fisAk; fhz;f. 

kjpg;ngz;fs; 22-25 25-28 28-31 31-34 34-37 37-40 

khztHfspd; vz;zpf;if 4 8 12 3 2 1 

 

(Median=28.75, M.D=2.75, Coefficient of M.D=0.196) 

 

7. fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F ruhrup tpyf;fj;ij> ,ilepiyapypUe;J 
fzf;fpL. 

kjpg;ngz;fs; 0-10 10-20 20-30 30-40 40-50 

khztHfspd; vz;zpf;if 1 3 8 2 2 

(Median=25, M.D=6.875, Coefficient of M.D=0.275) 

8. fPo;fz;l tptuq;fSf;F jpl;ltpyf;fk; fzf;fpLf. 

 

14, 22, 9, 15, 20,17,12,11        

          (S.D=4.18) 
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Nfhl;lk; (SKEWNESS)  

nghUs; : 

Nfhl;lk; vd;why; rkr;rPupd;ik vd;W nghUs;gLk;. nfhLf;fg;gl;l tptuq;fspd; 

cjtpAld; tiuag;gLk; tistiuapd; tbtj;ijg; gw;wp njupe;Jf; nfhs;s Nfhl;lk; 

gw;wp ehk; mwpe;J nfhs;s Ntz;Lk;. nfhLf;fg;gl;bUf;Fk; gutypy;> $l;Lr; ruhrup = 

,ilepiy = KfL> vd;w epiyapy; ,Uf;Fkhdhy; me;j guty; rkr;rPH gutyhFk;. 

xU gutypy; $l;Lr; ruhrup ≠ ,ilepiy ≠ KfL> vd;why; mJ rkr;rPH mw;w guty; 

vdg;gLk;. NkYk; mJ Nfhl;lKila guty; vd;W miof;fg;gLk;. mj;jifa guty;> 

Neupil Nfhl;lg; guty; my;yJ vjpupil Nfhl;lg; gutyhf ,Uf;Fk;. 

 

$l;Lr;ruhrup = ,ilepiy = KfL 

Nkw;fz;l glj;jpd; %yk;> rkr;rPH gutypy; $l;Lr; ruhrup> ,ilepiy kw;Wk; KfL 

Mfpatw;wpd; kjpg;Gfs; xNu Gs;spapy; nghUe;jpapUf;Fk; vd;gJ njspthfpwJ. 

tistiuapd; eLg;Gs;spapd; ,U GwKk; kjpg;Gfs; rkkhfg; gutpapUf;Fk;. 

(M) Neupil Nfhl;lg; guty;  

 

Nkw;fz;l glj;jpd; %yk; Nfhl;lg; gutypy;> $l;Lr;ruhrup cr;r kjpg;igAk; kw;Wk; 

KfL Fiwe;j kjpg;ig ngw;Wk;> ,it ,uz;bw;fpilNa ,ilepiy mike;Jk; 

,Uf;Fk;> vd;gJ njspthfpwJ. Neupilf; Nfhl;lg; gutypy; kjpg;Gfs; mjpf mstpy; 

,lJ Gwj;ij tpl tyJ Gwj;jpy; gutp ,Uf;Fk;. 

 

Mode Median Mean 

 

a) rkr;rPH guty;: 



92 
 

 

 

Nkw;fz;l glj;jpd; %yk;> vjpupil Nfhl;lg; gutypy;> KfL cr;r kjpg;igAk;> $l;L 

ruhrup Fiwe;j kjpg;ig ngw;Wk;> ,it ,uz;bw;fpilNa ,ilepiy mike;Jk; 

,Uf;Fk; vd;gJ njspthfpwJ. vjpupil Nfhl;lg; gutypy;> kjpg;Gfs; mjpf mstpy; 

tyJ Gwj;ij tpl> ,lJ Gwj;jpy; gutp ,Uf;Fk;. 

 

Nfhl;l msitfs; : 

 

Kf;fpakhd Nfhl;l msitfshtd: 

 

(i) fhHy; - gpaHrdpd; Nfhl;lf;nfO. 

(ii) ngsypapd; Nfhl;lf; nfO. 

(iii) tpyf;fg; ngUf;Fj; njhifiar; rhHe;j Nfhl;l msit.  

fhHy;-gpaHrdpd; Nfhl;lf; nfO : 

fhHy;-gpaHrdpd; $w;Wg;gb> Nfhl;l msit - $l;Lr;ruhrup KfL. ,e;j msit> 

,uz;L my;yJ mjw;F Nkw;gl;l guty;fisr; rpwe;j Kiwapy; xg;gpl Vw;wjy;y> 

Vndd;why; ntt;NtW njhlHfSf;F ntt;NtW myFfs; ,Uf;Fk;. ,e;j ,lHghl;il 

jtpHg;gjw;fhf xg;gPl;L Nfhl;l msitahd fhHy;-gpaHrdpd; Nfhl;lf; nfOitg; 

gad;gLj;JfpNwhk;. 

$l;Lr; ruhrup – KfL  

fhHy;-gpaHrdpd; Nfhl;lf;nfO =--------------------------------------------------------------- 

     jpl;ltpyf;fk; 

 

(,) vjpupil Nfhl;lg; guty; : 
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KfL jPHkhdkhf tiuaWf;fg; glhj ,lj;jpy;> ,e;j nfO fPo;f;fz;l #j;jpuj;ijg; 
gad;gLj;jp fz;Lgpbf;fg;gLfpwJ. 

 

 

3 ($l;Lr; ruhrup - ,ilepiy) 

fhHy;-gpaHrdpd; Nfhl;lf; nfO =------------------------------------- 

jpl;ltpyf;fk; 

 

vLj;Jf;fhl;L 1: 

fPo;f;fz;l tptuq;fSf;F fhHy;-gpaHrdpd; Nfhl;lf; nfOit fzf;fpLf. 

25> 15> 23> 40> 27> 25> 23> 25> 20 

jPHT : 

ruhrup kw;Wk; jpl;ltpyf;fk; fhzy;. 

RUf;f Kiw: 

 

msÎ 

X 

A = 25 apypUe;J 

tpyf;fq;fs; 
d

2
 

25 

15 

23 

40 

27 

25 

23 

25 

20 

0 

-10 

-2 

15 

2 

0 

-2 

0 

-5 

0 

100 

4 

225 

4 

0 

4 

0 

25 

N = 9 ∑d = – 2 ∑d
2
 = 362 
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$l;Lr;ruhrup x= 𝐴 ±
∑d 

𝑛
 

 

=25 −
2 

9
 

 

=25 −0.22 

 

=24.78 

 

σ =  
∑𝒅𝟐

𝑵
−  

∑𝒅

𝑵
 

𝟐

 

σ =  
362

9
−  

−2

9
 

2

 

σ =  40.22 − 0.05 

σ =  40.17 

σ = 6.3 

KfL = 25> Vndd;why; ,e;j msT 3 Kiw jpUk;g jpUk;g te;Js;sJ. 

$l;Lr; ruhrup – KfL  

fhHy;-gpaHrdpd; Nfhl;lf;nfO =------------------------------------ 

             jpl;ltpyf;fk; 

  

=
24.78 − 25

6.3
 

=
−0.22

6.3
 

=-0.03 
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vLj;Jf;fhl;L 2: 

 

fPo;f;fz;l tptuq;fSf;F Nfhl;lf;nfOit fhz;f. 

 

msT   : 3              4          5        6          7              8          9              10 

miyntz; : 7          10        14      35       102       136     43          8 

 

jPHT : 

msÎ  miyntz; (f) 

d=X-A 

d=X-6 

 

d
2
 fd fd

2
 

3 

4 

5 

6 

7 

8 

9 

10 

7 

10 

14 

35 

102 

136 

43 

8 

-3 

-2 

-1 

0 

1 

2 

3 

4 

9 

4 

1 

0 

1 

4 

9 

16 

-21 

-20 

-14 

0 

102 

272 

129 

32 

63 

40 

14 

0 

102 

544 

387 

128 

 N = 355   ∑fd
 
= 480 ∑fd

2 
= 1278 

𝑋  = 6 +
480

355
  

𝑋  = 6+1.35 

𝑋  = 7.35 

σ =  
∑𝒇𝒅𝟐

𝑵
−  

∑𝒇𝒅

𝑵
 

𝟐
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σ =  
1278

355
−  

480

355
 

2

 

σ =  3.6 − 1.82 

σ =  1.78 

σ = 1.33 

vLj;Jf;fhl;L 3: 

 

nfhLf;fg;gl;bUf;Fk; gutYf;F fhHy;-gpaHrdpd; Nfhl;lf; nfOit fhz;f. 

X : 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 

F : 2 5 7 13 21 16 8 3 

jPHT : 

20-25 vd;w gpupT cr;r miyntz;iz ngw;wpUg;gjhy;> KfL ,e;j gpuptpy; 
mikAk;. 

 

KfL=     𝒍 +  
∆𝟏

∆𝟏+∆𝟐
× 𝒄   

l = 20, 

 f1 = 21,  

f0 = 13,  

f2 = 16, 

 C = 5 

M0=    20 + 
8

8+5
 × 5 

M0=    20 +  
8×5

8+5
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M0=    20 +  
40

13
  

M0=    20 + 3.076 

M0=    23.08 

ruhrup kw;Wk; jpl;l tpyf;fk; fhzy; : 

X 

ika 

Gs;spfs; 
M 

miy 

ntz; f 

tpyf;fq;fs; 

M −22.5 

d' =  

5 

fd' d'2 fd'2 

0-5 

5-10 

10-15 

15-20 

20-25 

25-30 

30-35 

35-40 

2.5 

7.5 

12.5 

17.5 

22.5 

27.5 

32.5 

37.5 

2 

5 

7 

13 

21 

16 

8 

3 

 -4 

-3 

-2 

-1 

0 

1 

2 

3 

-8 

-15 

-14 

-13 

0 

16 

16 

9 

16 

9 

4 

1 

0 

1 

4 

9 

32 

45 

28 

13 

0 

16 

32 

27 

  N = 75  ∑fd' = –9  ∑fd'2 = 193 

 

𝑿  = 𝑨 ±
∑𝐟𝐝′ 

𝑵
× 𝒄  

𝑋  = 22.5 −
9

75
× 5  

𝑋  = 22.5 −
45

75
 

𝑋  = 22.5 − 0.6 

𝑋  = 21.9 

𝛔 =  ∑𝐟𝐝′ 𝟐

∑𝐟
−  

∑𝐟𝐝′

∑𝐟
 

𝟐

× 𝑪  

σ =  193

75
−  

−9

75
 

2

× 5  
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σ =  2.75 − 0.0144 × 5  

σ =  2.5556 × 5  

σ = 1.5986 × 5 

σ = 7.99 

$l;Lr; ruhrup - KfL 

fhHy;-gpaHrdpd; Nfhl;lf;nfO =---------------------------------------------------------------------------------------- 

      jpl;ltpyf;fk; 

fhHy;-gpaHrdpd; Nfhl;lf;nfO  =
21.9−23.08

7.99
 

fhHy;-gpaHrdpd; Nfhl;lf;nfO =
−1.18

7.99
 = -0.1477 

ngsypapd; Nfhl;lf; nfO : 

 

fhHy;-gpaHrdpd; Nfhl;lf; nfOit msf;f> njhlupd; nkhj;j kjpg;GfSk; 

Njit. NguhrpupaH. ngsyp> fhy;khdq;fisr; rhHe;j xU #j;jpuj;ijf; $WfpwhH. 

rkr;rPH gutypy; fhy;khdq;fs; ,ilepiyapypUe;J rk J}uj;jpy; mike;Js;sd.  

mjhtJ> ,ilepiy - Q1 = Q3 - ,ilepiy> Mdhy; Nfhl;lg; gutypy;> 

fhy;khdq;fs; ,ilepiyapypUe;J rkJ}uj;jpy; ,Ug;gjpy;iy. vdNt ngsyp $Wk; 

#j;jpuk; : 

ngsypapd; Nfhl;lf; nfO (sk) =
𝐐𝟑+𝐐𝟏−𝟐 𝐦𝐞𝐝𝐢𝐚𝐧

𝐐𝟑−𝐐𝟏
 

vLj;Jf;fhl;L 4: 

 

fPbef;fz;l njhlUf;F ngsypapd; Nfhl;lf;nfOitf; fhz;f. 

 

2> 4> 6> 8> 10> 12> 14> 16> 18> 20> 22 
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jPHT : 

 

nfhLf;fg;gl;bUf;Fk; tptuq;fs; VW tupirapy; cs;sd. 

 

2> 4> 6> 10> 12> 14> 16> 18> 20> 22 

Q1 =    
𝑁+1

4
   MtJ cWg;gpd; msT        

=  
11+1

4
  MtJ cWg;gpd; msT  

=  
12

4
  

 
MtJ cWg;gpd; msT  

= 3  MtJ cWg;gpd; msT  

= 6 

Q3 =   3  
𝑁+1

4
  
 
MtJ cWg;gpd; msT  

=3  12

4
  

 
MtJ cWg;gpd; msT  

= 9 MtJ cWg;gpd; msT  

= 18 

,ilepiy =  
𝑁+1

2
  MtJ cWg;G 

 

,ilepiy =  
11+1

2
  MtJ cWg;G 

 

,ilepiy =  
12

2
  MtJ cWg;G 

 

,ilepiy  = 6  MtJ cWg;G 

 

,ilepiy  =12 

 

ngsypapd; Nfhl;lf; nfO (sk) =
𝐐𝟑+𝐐𝟏−𝟐 𝐦𝐞𝐝𝐢𝐚𝐧

𝐐𝟑−𝐐𝟏
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ngsypapd; Nfhl;lf; nfO (sk) =
18+6−2 12 

18−6
 

ngsypapd; Nfhl;lf; nfO (sk) =
24−24

12
 

ngsypapd; Nfhl;lf; nfO (sk) =
0

12
 

Nfhl;lf; nfO = 0 vd;gjhy;> nfhLf;fg;gl;bUf;Fk; njhlH rkr;rPH njhluhFk;. 

gapw;rp tpdhf;fs ; 
1. xU epfo;ntz; gutypd; Nfhl;lk; vd;gjd; tpsf;Ff 

2. gy;NtW Nfhl;l msTfis njspthf tpsf;Ff 

3. fPo;f;fhZk; tpguq;fspypUe;J fhh;y; gpah;rdpd; Nfhl;l msTf; nfOtpidf; fz;Lgpb 

$yp &. 10 11 12 13 14 15 

vz;zpf;if 
2 4 10 8 5 1 

 

(Skewness=0.36) 
 
 

4. fPo;f;fhZk; tptuq;fspypUe;J fhh;y; gpah;rdpd; Nfhl;l msTf; nfOtpidf; 
fzf;fpLf 

msT : 9 10 11 12 13 14 15 

vz;zpf;if 
: 6 3 4 10 8 2 3 

(Skewness=0.110) 

5. fPo;f;fhZk; tpguq;fspypUe;J fhh;y; gpah;rdpd; Nfhl;l msTf; nfOtpidf; 
fzf;fpLf 

Xh; ,dj;jpd; 
$yp &. 

: 12 15 20 25 30 40 50 

,dj;jpd; 
vz;zpf;if 

: 10 25 40 70 32 13 10 

(Skewness=0.014) 

6. fPo;f;fhZk; tptuq;fspypUe;J fhh;y; gpah;rdpd; Nfhl;l msTf; nfOtpidf; 
fzf;fpLf 

$yp &. : 6 7 8 9 10 11 12 

vz;zpf;if 
: 3 6 9 13 8 5 4 

(Skewness=0) 
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xl;LwT 

mwpKfk;  

ghku kdpjdhy;> xl;LwT vd;w nrhy; mtd; mwpahkNyNa 

gad;gLj;jg;gLfpwJ. vLj;Jf;fhl;lhf ngw;NwhHfs; jq;fs; Foe;ijfsplk;> fbdkhf 

cioj;jhy; jhd; ey;y kjpg;ngz; ngw KbAk; vd;W $Wkplj;J> fbd ciog;igAk; 

ey;y kjpg;ngz;fisAk; njhlHGgLj;Jfpd;wdH. 

cauk;> vil> taJ> kjpg;ngz;fs;> jpdf;$yp Nghd;w xU khwpg; gz;Gfisg; 

gw;wp kl;LNk Ma;T nra;tJ> xU khwpg; gFg;gha;T vdg;gLk;. ,U khwpfSf;F 

,ilNa cs;s njhlHgpidg; gw;wpa Gs;spapay; Ma;T ,Ukhwp gFg;gha;T vdg;gLk;. 

rpy rkaq;fspy; khwpfs; xd;Wld; xd;W njhlHGilad. 

cly; ey mwptpaypy;> ,uj;j mOj;jk; kw;Wk; taJ> rj;JzT kw;Wk; vilf; 

$Ljy;> nkhj;j tUkhdk; kw;Wk; kUj;Jt nryT Mfpad xd;Wld; xd;W 

njhlHGilad vd mwpayhk;. ,tw;wpw;fpilNaahd njhlHGfs; mtw;wpd; gz;Gfs;> 

jhf;fk; Mfpait gw;wp xl;LwT kw;Wk; cld; njhlHG gFg;gha;T %yk; Muhayhk;. 

xl;LwT vd;gJ ,uz;L my;yJ ,uz;bw;F Nkw;gl;l khwpfSf;fpilNa cs;s 

njhlHgpidf; Fwpf;fpwJ. vLj;Jf;fhl;lhf je;ij> kfspd; cauk;> kioasT kw;Wk; 

tpisr;ry;> Cjpak; kw;Wk; tpiyf; FwpaPL> gq;F kw;Wk; fld; gj;jpuq;fs; Mfpad 

xd;Wld; xd;W njhlHGilad. 

xl;LwT xU Gs;spapay; gFg;gha;T ,J ,U khwpfs; ve;j mstpw;F xd;iw 

xd;W ghjpf;fpd;wd vd;gij msf;f $baJ. ,U khwpfSf;fpilNaahd ""njhlHG"" 

vd;w thHj;ij ,q;F Kf;fpakhdJ. ,J ,U khwpfSf;fpilNa cs;s cwtpidf; 

Fwpf;fpd;wJ. xl;LwT vd;gJ fhuz tpisTj; njhlHigf; Fwpf;fhJ. tpiy-mspg;G> 

tuT-nryT vd;gd njhlHGilad. 

tiuaiwfs;   

xl;LwT gFg;gha;T vd;gJ ,UkhwpfSf;fpilNa cs;s njhlHgpd; msit 

mstpLk; Kaw;rp MFk;. - ah - Fd; - nrs (Ya - Kun - Chou) 

„xl;LwT vd;gJ ,uz;L my;yJ ,uz;bw;F Nkw;gl;l khwpfSf;fpilNaahd 

cld; khWghl;lsitapd; gFg;gha;T MFk;.|  V. Vk;. ll;by; (A.M. Tuttle) 

,Ukhwp fzq;fs;> vt;thW xd;iw xd;W rhHe;Js;sd vd;gij tpsf;FfpwJ. 

xU khwpahdJ rhuhj khwp vdTk;> kw;nwhd;W mijr; rhHe;j khwp vdTk; 

miof;fg;gLfpd;wd. rhHe;j khwpapd; kjpg;G> rhuhj khwpapd; %yk; mstplg;gLfpwJ. 

 



102 
 

xl;Lwtpd; gad;fs;    

1. ,J clywptpay; kw;Wk; r%f mwptpaypy; gad;gLj;jg;gLfpd;wJ. 

2. nghwpapay; ty;YeHfSf;F> tpiy> msT Nghd;w khwpfSf;fpilapyhd 

njhlHG mwpa cjTfpwJ. tpahghupfs;> xl;Lwitg; gad;gLj;jp> nryT> 

tpw;gid> tpiyNghd;wtw;iw kjpg;gpLfpd;wdH. 

3. njhlHgpd; msit mstplg; gad;gLfpwJ. 

4. $W gpioiaf; fzf;fpl ,aYk;. 

5. „cld; njhlHG| vd;w nrhy;Yf;F mbg;gilahf tpsq;FfpwJ. 

rpjwy; tpsf;fg; glk;   

 ,J> ,U khwpfSf;fpilapyhd njhlHigg; glq;fs; %yk; mwpa cjTk; 

vspa KiwahFk;. xU khwp fpilf;Nfhl;bYk;> ,uz;lhtJ khwp mjw;F Fj;Jf; 

Nfhl;bYk; Fwpf;fg; gLfpwJ. xt;nthU khwpr; NrhbfisAk; Gs;spfshfj; jsj;jpy; 

Fwpf;f Ntz;Lk;. fz;lwpag;gl;l ,U khwpr; NrhbfSf;fhd> gy Gs;spfs; jsj;jpy; 

Fwpf;fg;gLfpd;wd. ,g;Gs;spfspd; rpjwy; my;yJ xUq;fikT Gs;spfspd; jpirif; 

fhl;Ltjhf mikAk;. 

I. Fwpf;fg;gl;l Gs;spfs; midj;Jk; 

1. fPo; ,lJ KidapypUe;J> Nky; tyJ Kid tiuapYk; xU 

NeHNfhl;il mikf;Fkhdhy;> mq;F KOikahf “NeH xl;LwT" cs;sJ 

vdyhk;. ,q;F r = +1 

2. Fwpf;fg;gl;l Gs;spfs; midj;Jk; ,lJ Nky; Kidapy; ,Ue;J> tyJ 

fPo; Kid tiu xU NeHf;Nfhl;il mikf;Fkhdhy; mq;F ,U 

khwpfSf;fpilapy; KOikahd vjpH xl;LwT cs;sJ vdyhk;. ,q;F> 

xl;LwTf; nfO r = -1. 

 

 Y  Y  

 O X axis O X axis 

 

KGikahd 

vÂ® x£LwÎ 

r  = – 1 

KGikahd 

ne® x£LwÎ 

r  = + 1 
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II. 

1. jsj;jpy; Fwpf;fg;gl;l Gs;spfs; midj;Jk; ,lJ fPo; Kidapy; ,Ue;J> tyJ 

Nky; Kidf;F caUfpd;w gl;il tbtj;ijg; ngw;wpUf;Fkhdhy;> njhlHGila 

,U khwpfSk; kpf mjpf NeH xl;LwT cilaJ vdyhk;. 

2. jsj;jpy; Fwpf;fg;gl;l Gs;spfs; midj;Jk; FWfpa gl;il tbtj;jpy; ,lJ 

Nky; KidapypUe;J tyJ fPo; Kidf;F ,wq;Fkhdhy; ,U khwpfSk;> kpf 

mjpf mstpy; vjpH xl;LwT cilaJ vdyhk;. 

3. Fwpf;fg;gl;l Gs;spfs; midj;Jk; glk; KOtjpYk; rpjwp ,Uf;Fkhdhy; 

mk;khwpfSf;fpilNa xl;LwT ,y;iy vdyhk;. ,q;F r = 0. 

 

 

 

 

epiwfs;   

1. ,U khwpfSf;fpilapyhd xl;Lwitf; fhz;gjpy; ,k;Kiw kpf vspikahfTk;> 

ftd <Hg;G cilajhfTk; mikfpwJ. 

2. xl;LwT gw;wp mwpa cjTk; fzf;fpayy;yhj KiwahFk;. ,J vspjpy; Gupe;J 

nfhs;sf; $baJ. 

3. Kid kjpg;Gfshy; ghjpf;fg;gLtjpy;iy. 

4. ,U khwpfSf;fpilNaahd njhlHigf; fhz;gjpy;> ,J Kjy; gbahFk;. 

5. ghHj;j khj;jpuj;jpNyNa ,J NeH xl;Lwth> my;yJ vjpH xl;Lwth vd mwpa 

,aYk;. 
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Fiwfs;   

,k;Kiwapy; ,U khwpfSf;fpilapyhd rupahd msT xl;Lwitf; fhz 

,ayhJ. 

xl;Lwtpd; tiffs;   

xl;LwT gy tiffshfg; gpupf;fg;gLfpwJ. mtw;wpy; Kf;fpakhdit. 

1. NeH kw;Wk; vjpH xl;LwT 

2. NeHf;NfhL kw;Wk; tisf;Nfhl;L cwTfs; 

3. gFjp kw;Wk; KOik xl;LwT 

4. rhjhuz kw;Wk; gy;rhH xl;LwT 

NeH kw;Wk; vjpH xl;LwT   

 ,J ,U khwpfspd; khw;wq;fs; nry;Yk; jpiriag; nghWj;jJ. ,U khwpfSk; 

xd;whf xNu jpirapy; efUkhdhy; mjhtJ xU khwpapd; mjpfupg;G> kw;nwhU 

khwpapd; kjpg;ig mjpfupf;fr; nra;tjhy;> my;yJ xU khwp kjpg;gpd; FiwAk; jd;ik 

kw;nwhU khwpapd; kjpg;igf; Fiwar; nra;Akhdhy;> mt;nthl;LwT kpif my;yJ 

NeH xl;LwT vd;W miof;fg;gLk;. tpiy-mspg;G> cauk;-vil kio msT-tpisr;ry; 

vd;gd NeH xl;LwTf;F vLj;Jf;fhl;LfshFk;. 

 ,U khwpfSk; xd;whf vjpHjpirapy; nry;Ykhdhy;> mjhtJ xU khwp kjpg;G 

mjpfupg;gjhy;> kw;nwhU khwpapd; kjpg;G FiwAk;nghONjh> xU khwpapd; kjpg;Gf; 

FiwT kw;nwhU khwp kjpg;gid mjpfupf;fr; nra;Ak; nghONjh> mt;nthl;LwT vjpH 

xl;LwT my;yJ jiyfPo; xl;LwT vd;W miof;fg;gLk; 

tpiy-Njit> gapH tpisr;ry;-tpiy vd;gd vjpH xl;LwTf;F vLj;Jf;fhl;Lfs;. 

NeHf;NfhL kw;Wk; tisNfhl;L xl;LwTfs;   

,U khwpfSf;fpilapyhd khw;wq;fspd; tpfpjk; khwhky; ,Uf;Fkhdhy; 

mtw;wpw;fpilNa NeHf;Nfhl;L xl;LwT cs;sJ vdyhk;. gpd;tUk; ml;ltiziaf; 

fUJf. 

X 2 4 6 8 10 12 

Y 3 6 9 12 15 18 

,q;F ,U khwpfSf;fpilapyhd tpfpjk; khwhky; cs;sJ. ,g;Gs;spfis xU 

tiuglj;jpy; Fwpj;jhy; ekf;F xU NeHf;NfhL fpilf;Fk;. 
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xU khwp kjpg;gpy; cs;s khw;wq;fs; kw;w khwp kjpg;gpd; khw;wq;fspilNa 

khwpyp tpfpjj;ij Vw;gLj;jhj nghOJ> mt;TwT tisNfhl;L cwT vdg;gLk;. ,jd; 

tiuglk; xU tistiuahFk;. 

gFjp kw;Wk; KOik xl;LwT   

kw;w khwpfspd; tpisTfis ePf;fptpl;L> ,U khwpfisg; gw;wp kl;Lk; Ma;T 

nra;tJ gFjp xl;LwT vdg;gLk;. vLj;Jf;fhl;lhf tpiy-Njit gw;wp Ma;T nra;Ak; 

nghOJ mjw;F njhlHghd mspg;Gg; gFjpapd; tpisit ePf;fptpLjy;. 

rhjhuz kw;Wk; gy;rhH xl;LwT   

,U khwpfSf;fpilapyhd njhlHig kw;Wk; Ma;T nra;tJ jdp xl;LwT 

MFk;. vLj;Jf;fhl;lhf> gzj;jpd; msT kw;Wk; tpiythrp> epytuk;> Njit kw;Wk; 

tpiy ,tw;iwg; gw;wp Ma;T nra;tjhFk;. 

Mdhy; gy;rhH xl;LwthdJ> nghUl;fspd; tpiy kPJ Njit kw;Wk; mspg;G 

Mfpatw;wpd; ,ize;j tpisitg; gw;wpajhFk;. 

xl;LwT fzf;fPL   

,U khwpfSf;fpilNa xU njhlHG ,Uf;Fnkdpy;> mj;njhlHgpd; msit 

mstpl Ntz;Lk;. mt;tsitahdJ> xl;LwT msit my;yJ xl;LwTf;nfO vd;W 

miof;fg;gLk;. ,J 'r' vd;W Fwpf;fg;gLfpwJ. 

cld; khWghl;lsit   

x,y khwpfSf;fpilNaahd cld; khWghl;lsit Cov (x, y) = 
∑ 𝑋−𝑋   (𝑌−𝑌 )

𝑁
 

,q;F 𝑋  , 𝑌   vd;gd x, y khwpfspd; ruhrupfs; 'n' vd;gJ kjpg;Gfspd; 

vz;zpf;if. 

  ‘fhHy; gpaH]dpd; xl;LwTf;nfO   

fhHy; gpaH]d; (Karl Pearson) vd;w capH Gs;spapay; kw;Wk; Gs;spapay; 

epGzH> ,U khwpfSf;fpilNa cs;s NeHf;Nfhl;Lj; njhlHig msg;gjw;F xU 

fzpjtpay; Kiwiaf; nfhLj;Js;shH. eilKiwapy; ,k;Kiw gutyhfg; 

gad;gLj;jg; gLfpwJ. NkYk; ,k;Kiwapy; fzf;fplg;gLk; xl;LwTf; nfO gpaH]dpd; 

xl;LwTf; nfO vd miof;fg;gLfpwJ. ,J gpd;tUk; tha;g;ghl;lhy; 

fzf;fplg;gLfpwJ. 

r = 
𝐶 𝑂𝑉(𝑥 .𝑦)

σ𝑥 .σ𝑦
   ,q;F σx, σy vd;gd x, y ,d; jpl;l tpyf;fq;fs; 
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 𝑟 =
∑𝑥𝑦

𝑛  σ𝑥   σ𝑦
  

   𝑟 =
∑𝑋𝑌

 ∑𝑋2  .∑𝑌2
                       𝑋 = 𝑥 − 𝑥 , 𝑌 = 𝑦 − 𝑦  

 rupahd ruhrup fhz ,aYk;nghOJ Nkw;fz;l Kjy; ,U Kiwfspy; VNjDk; 

xd;iwg; gad;gLj;jyhk;.%d;whtJ tha;g;ghL> fzf;fpLtjw;F vspjhdJ. NkYk; 

,k;Kiwapy; x, y tupirfspd; jpl;l tpyf;fq;fs; fhz Ntz;ba mtrpakpy;iy. 

gbfs;   

1. x, y vd;w tupirfspd; ruhrup fhz Ntz;Lk;. 

2. ,U tupirfspd; x, y y; ,Ue;J tpyfy; vLf;f Ntz;Lk;. 

3. x, y ,tw;wpd; tpyf;fq;fspd; tHf;fq;fisf; fz;L> mt;tHf;fq;fspd; 

$Ljiyf; fhz;f. mJ ΣX
2
, ΣY

2
 vd;W Fwpf;fg;gll;Lk;. 

4. x, y apy; ,Ue;J ngwg;gLk; tpyf;fq;fisg; ngUf;fp mtw;wpd; nkhj;jk; fhz 

Ntz;Lk;. ,J cld; khWghl;lsitahFk;. 

5. ,k; kjpg;Gfis tha;g;ghl;by; gpujpapLf. 

  r = 
𝑪 𝑶𝑽(𝒙.𝒚)

𝛔𝒙.𝛔𝒚
 = 

∑ 𝒙−𝒙    (𝒚−𝒚)∕𝒏

 
∑(𝒙−𝒙 )

𝒏
  .   

∑(𝒚−𝒚 )

𝒏

 

Nkw;fz;l tha;ghL gpd;tUkhW vspikahf;fg;gLfpwJ. 

 𝒓 =
∑𝑿𝒀

 ∑𝑿𝟐  .∑𝒀𝟐
                       𝑿 = 𝒙 − 𝒙 ,     𝒀 = 𝒚 − 𝒚  

 

vLj;Jf;fhl;L 1 

 je;ij (x) kw;Wk; (y) kfd; ,tHfspd; cauq;fSf;fpilapyhd ~fhHy; 

gpaH]dpd; xl;LwTf; nfOit| gpd;tUk; tptuq;fspy; ,Ue;J fzf;fpLjy;. NkYk; 

Kbtpidg; gw;wp fUj;J njuptpf;f. 

X 64 65 66 67 68 69 70 

Y 66 67 65 68 70 68 72 
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jPHT   

X Y 
𝑿 = 𝒙 − 𝒙  

X=x-67 
X2 

Y=y-𝒚  

Y=y-68 
Y2 XY 

64 66 -3 9 -2 4 6 

65 67 -2 4 -1 1 2 

66 65 -1 1 -3 9 3 

67 68 0 0 0 0 0 

68 70 1 1 2 4 2 

69 68 2 4 0 0 0 

70 72 3 9 4 16 12 

∑x=469 ∑y=476 0 ∑ X2=28 0 ∑ Y2=34 ∑ XY =25 

𝑥  =
∑x

𝑛
        𝑦 =

∑y

𝑛
 

𝑥  =
469

7
                                                   𝑦 =

476

7
 

𝑥  = 67      𝑦 = 68 

𝒓 =
∑𝑿𝒀

 ∑𝑿𝟐  .∑𝒀𝟐
       

𝑟 =
25

 28×34
    

𝑟 =
25

 952
 

𝑟 =
25

30.85
 = 0.81 

r = + 0.81  vd;gjpypUe;J ,UkhwpfSk; mjpf NeH xl;LwT cilad. 

mjhtJ caukhd je;ij> caukhd kfidg; ngw;wpUg;ghH 
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vLj;Jf;fhl;L 2 

je;ij (x) kw;Wk; (y) kfd; ,tHfspd; cauq;fSf;fpilapyhd fhHy; gpaH]dpd; 

xl;LwTf; nfOit| gpd;tUk; tptuq;fspy; ,Ue;J fzf;fpLjy;. NkYk; Kbtpidg; 

gw;wp fUj;J njuptpf;f. 

je;ij (x) 57 42 40 38 42 45 42 44 40 46 44 43 

kfd;  (y) 10 26 30 41 29 27 27 19 18 19 31 29 

Cf ruhrup Kiwapy; je;ij taJ 44 kfd; taJ 26 vd vLj;Jf; nfhs;s Ntz;Lk;. 

 

X (X-44) dx dx
2
 Y (Y-26) dy dy

2
 Dxdy 

57 13 169 10 -16 256 -208 

42 -2 4 26 0 0 0 

40 -4 16 30 +4 16 -16 

38 -6 36 41 +15 225 -90 

42 -2 4 29 +3 9 -6 

45 +1 1 27 +1 1 +1 

42 -2 4 27 +1 1 -2 

44 0 0 19 -7 49 0 

40 -4 16 18 -8 64 +32 

46 +3 4 19 -7 49 -14 

44 0 0 31 +5 25 0 

43 -1 1 29 +3 9 -3 

N = 12 ∑dx = −5 ∑dx
2 
= 255  ∑dy = −6 ∑dy

2 
= 704 ∑dxdy = −306 
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𝑟 =
∑𝑑𝑥𝑑𝑦 −

 ∑𝑑𝑥 (∑𝑑𝑦 )
𝑁

 ∑𝑑𝑥
2 −

(∑𝑑𝑥)2

𝑁
  .   ∑𝑑𝑦

2 −
(∑𝑑𝑦 )2

𝑁

 

 

𝑟 =
−306 −

 −5 (−6)
12

 255 −
(−5)2

12
  .   704 −

(−6)2

12

 

 

𝑟 =
−306 −

30
12

 255 −
25
12

  .   704 −
36
12

 

 

𝑟 =
−306 − 2.5

 255 − 2.1  .   704 − 3
 

 

𝑟 =
−308.5

 252.9   701
 

𝑟 =
−308.5

15.90 × 26.47
 

 

𝑟 =
−308.5

420.873
 

𝑟 = −0.733 

xl;LwTf; nfOtpd; gz;Gfs;  

1. xl;LwTf; nfOtpd; kjpg;G -1 w;Fk; +1 w;Fk; ,ilapy; mikfpwJ. 

2. xl;LwTf; nfOthdJ Mjp khw;wj;jhNyh> msT khw;wj;jhNyh            

ghjpf;fg;gLtjpy;iy. 

3. xl;LwTf; nfOthdJ ve;j xU myifAk; Fwpf;fhj xU vz;zhFk;. 

4. xd;iw xd;W rhuhj khwpfs; njhlHGilad my;y. 

5. xl;LwTf; nfOthdJ> ,U cld; njhlHGf; nfOf;fypd; ngUf;fy; 

ruhrupahFk;. 

6. x, y ,d; xl;LwTf; nfOthdJ rkr;rPH jd;ik cilaJ. mjhtJ rxy = ryx. 



110 
 

Fiwfs;   

1. vLj;Jf; nfhz;l nfhs;if rupah my;yJ jtwh vd;gijf; fUjhky; xU 

NeHf;Nfhl;Lj; njhlHig kl;LNk xl;LwTf; nfO $WfpwJ. 

2. xl;LwTf; nfOtpy; khwpfspd; Kid cWg;Gfs; nghUe;jhj Kiwapy; 

nray;gLj;jg;gLfpd;wd. 

3. xl;LwTf;nfO ,Uf;fpwJ vd;gjdhy; mJ fhuz tpisTfisf; Fwpf;f 

Ntz;ba mtrpakpy;iy. 

ju tupir xl;LwT    

njhFjpg; gz;gsitfspd; ve;j tpj fUj;Jf;fSk; vLj;Jf; nfhs;shj 

nghOJ ju tupir xl;LwT fhzg;gLfpwJ. ,J juj;jpid mbg;gilahff; nfhz;lJ. 

,J gz;gsTfshd> NeHik> epwq;fs;> moF> Gj;jpf; $Hik> Fzeyd;fs;> xOf;fk; 

Mfpatw;iwg; gw;wp mwpa gad;gLfpwJ. xU njhFjpapy; cs;s egHfs; tupirg; 

gLj;jg;gl;L gpd;dH xt;nthU jdp egUf;Fk;> mtUf;Fupa juk; nfhLf;fg;gLfpwJ. 

,k;Kiw vl;tHl; ];gpaHNkd; (Edward Spearman) vd;gtuhy; 1904-k; Mz;L 

cUthf;fg;gl;lJ. ,J 

 𝑹 = 𝟏 −
𝟔 ∑𝑫𝟐

𝒏𝟑−𝒏
 

R = ju tupir xl;LwTf; nfO vd tiuaWf;fg;gLfpwJ. 

Fwpg;G   rpy MrpupaHfs; ju xl;LwTf; nfOtpw;F ρ vd;w FwpaPl;nlz;izg; 

gad;gLj;Jfpd;wdH. 

ΣD
2 
= ,U jutupirfSf;fpilNa cs;s NtWghLfspd; tHf;fq;fspd; $Ljy;.  

n = kjpg;Gfspd; vz;zpf;if 

R kjpg;G -1w;Fk; +1w;Fk; ,ilapy; mikfpwJ. R = +1 vd ,Uf;Fkhdhy;  

tupirg;gLj;jg;gl;l juq;fspilNa KOikahd xg;Gikj; jd;ik cs;sJ. juq;fs; 

xNu jpir cilajhf ,Uf;Fk;. R = -1 vdpy; jhq;fs; KOikahf NtWgLfpd;wd 

vdTk;> mit vjpHjpir cilajhfTk; ,Uf;Fk;. 

rpy rkkjpg;G cs;stplj;J jucwT   

,uz;L my;yJ mjw;F Nkw;gl;l cWg;Gfs; rkkjpg;Gfshf ,Ue;jhy;> ,t; 

cWg;GfSf;F nghJthd juq;fs; nfhLf;fg;gLfpd;wd. ,r;#o;epiyfspy; xt;nthU 
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cWg;gpw;Fk; rkkhd juk; nfhLf;fg;gLfpwJ. vLj;Jf;fhl;lhf> 5MtJ juj;jpy; 

cs;s kjpg;G ,U Kiw tUNkahdhy;> 5> 6 ,tw;wpd; ruhrupahd   
5+6

2
 = 5.5  vd;w 

nghJthd juk; ,U cWg;GfSf;Fk; nfhLf;fg;gLfpwJ. 

 rk juq;fs; ,Uf;Fkhdhy;> jpUj;j fhuzp NrHg;gJ mtrpakhfpwJ. mJ  

1

12
 (m3 – m)  MFk;. xd;wpw;F Nkw;gl;l cWg;Gfs; rk kjpg;igg; ngw;why;> 

𝑅 = 1 −  
6 [∑𝐷2 +

1
12

 𝑚3 − 3 +
1

12
 𝑚3 − 3 + ⋯ ]

𝑛3 − 𝑛
 

 ,q;F 'm' vd;gJ rkjuq;fs; ngw;w cWg;Gfspd; vz;zpf;ifiaf; Fwpf;Fk;. 

,J vj;jid rk juq;fs; ciladNth> mit midj;jpw;Fk; jpUj;j fhuzp 

NrHf;fg;gl Ntz;Lk;. 

vLj;Jf;fhl;L 2 

 xU re;ij Ma;tpy;> xU efuj;jpy; juj;jpd; mbg;gilapy; NjePH kw;Wk;> 

fhg;gpapd; tpiy epytuk; fPo;f;fz;lthW nfhLf;fg;gl;Ls;sJ. ,tw;wpd; tpiyfSf;F 

,ilapyhd njhlHgpid cd;dhy; fhz ,aYkh ? 

NjePH tpiy 
88 90 95 70 60 75 50 

fhgpapd; tpiy 
120 134 150 115 110 140 100 

 

jPHT  

NjePH 
tpiy juk; fhgpapd; 

tpiy juk; D D2 

88 3 120 4 1 1 

90 2 134 3 1 1 

95 1 150 1 0 0 

70 5 115 5 0 0 

60 6 110 6 0 0 

75 4 140 2 2 4 

50 7 100 7 0 0 

     ∑D2 = 6 
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𝑅 = 1 −
6 ∑𝐷2

𝑛3 − 𝑛
 

= 1 −
6 × 6

73 − 7
 

= 1 −
36

343 − 7
 

= 1 −
36

336
 

= 1 − 0.1071 

= 0.8929 

 NjePH> kw;Wk; fhgp ,tw;wpd; tpiyfSf;F ,ilapy; cs;s NeH cwT 0.89. 

juq;fs; mbg;gilapy; ,tw;wpd; tpiyfSf;fpilapyhd njhlHghdJ kpf mjpf NeH 

cwT cilaJ. 

vLj;Jf;fhl;L 3 

 ,U NjHthsHfshy; kjpg;gPL nra;ag;gl;l tpilj;jhs;fspd; kjpg;ngz;fs; 
gpd;tUkhW 

1st 88 95 70 60 50 80 75 85 

2nd 84 90 88 55 48 85 82 72 

     ,Utuhy; nra;ag;gl;l kjpg;gPL rupahdit vd;w fUj;Jld; eP cld;gLfpwhah ? 

jPHT   

X R1 Y R2 D D
2
 

88 2 84 4 2 4 

95 1 90 1 0 0 

70 6 88 2 4 16 
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60 7 55 7 0 0 

50 8 48 8 0 0 

80 4 85 3 1 1 

85 3 75 6 3 9 

     ∑D2 =30 

 

𝑅 = 1 −
6 ∑𝐷2

𝑛3 − 𝑛
 

= 1 −
6 × 30

83 − 8
 

= 1 −
180

512 − 8
 

= 1 −
180

504
 

= 1 − 0.357 

= 0.643 

 

vLj;Jf;fhl;L 4  

 xU tFg;gpy; cs;s 10 khztHfs; ,U NjHtpy; vLj;j kjpg;ngz;fs; 
gpd;tUkhW 

khztHfs; A B C D E F G H I J 

NjHT 1 70 68 67 55 60 60 75 63 60 72 

NjHT 2 65 65 80 60 68 58 75 63 60 70 

,U NjHT kjpg;ngz;fSf;fpilapyhd ju xl;LwT fhz;f. 

 

 

jPHT: 
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khzt®fŸ nj®Î 1 R1 nj®Î 2 R2 D D
2
 

A 70 3 65 5.5 - 2.5 6.25 

B 68 4 65 5.5 -1.5 2.25 

C 67 5 80 1.0 4.0 16.00 

D 55 10 60 8.5 1.5 2.25 

E 60 8 68 4.0 4.0 16.00 

F 60 8 58 10.0 -2.0 4.00 

G 75 1 75 2.0 -1.0 1.00 

H 63 6 62 7.0 -1.0 1.00 

I 60 8 60 8.5 0.5 0.25 

J 72 2 70 3.0 -1.0 1.00 

      ∑D2 =50.00 

NjHT 1 y; 60 %d;W Kiw ,lk; ngw;Ws;sJ. 

2MtJ NjHtpy; 60> 65 ,U Kiw kPz;Lk; kPz;Lk; te;Js;sJ. 

m = 3 ; m = 2 ; m = 2 

𝑅 = 1 −  
6 [∑𝐷2 +

1
12

 𝑚3 − 3 +
1

12
 𝑚3 − 3 + ⋯ ]

𝑛3 − 𝑛
 

= 1 −  
6[50 +

1
12

 33 − 3 +
1

12
 23 − 2 +

1
12

 23 − 2 ]

103 − 10
 

= 1 −  
6[50 +

1
12

 27 − 3 +
1

12
 8 − 2 +

1
12

 8 − 2 ]

1000 − 10
 

= 1 −  
6[50 +

1
12

 24 +
1

12
 6 +

1
12

 6 ]

990
 

= 1 −  
6[50 +

24
12

+
6

12
+

6
12

]

990
 

= 1 −  
6[50 + 2 + 0.5 + 0.5]

990
 

= 1 −  
6[53]

990
    

= 1 −  
672

990
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= 1 −  0.678 

= 0.322 

gapw;rp tpdhf;fs; 
xl;LwT vd;gjd; cl;fUj;J gw;wp tpthjpf;fTk; 

1. xUKf tpyf;ff; nfOtpid tiuaWf;fTk; 

2. xl;LwTf; nfOtpd; gad;fs; ahit? 

3. gpd;tUk; njhlh;GfSf;fhd fhh;y; gpah;rdpd; xl;LwTf; nfOitf; fhz;f 

x 10 12 18 24 23 27 

y 13 18 12 25 30 10 
(r=0.255) 

4. gpd;tUk; njhlh;GfSf;fhd fhh;y;gpah;rdpd; xl;LwTf; nfOitf; fhz;f 

X : 65 66 67 67 68 69 70 72 

Y : 67 68 65 68 72 72 69 71 

          

 (r=0.603) 

 

        

 
5. gpd;tUk; njhlh;GfSf;fhd fhh;y;gpah;rdpd; Xl;LwTf; nfOitf; fzf;fpLf 

tpiy : 10 12 14 16 18 20 22 24 

Njit : 20 18 15 13 12 9 10 7 

          

                                                                                                                                                                 (r= -0.978 ) 

 
6. gpd;tUk; njhlh;GfSf;fhd fhh;y; gpah;rdpd; xl;LwTf; nfOitf; fzf;fpLf 

 

x 23 27 28 29 30 31 33 35 36 39 

y 18 22 23 24 25 26 28 29 30 32 

 

                                  

                                                                               

(r=0.995) 

 

7. xU tFg;gpy; cs;s 10 khztHfs; ,U NjHtpy; vLj;j kjpg;ngz;fs; 
gpd;tUkhW 

khztHfs; A B C D E F G H I J 

NjHT 1 4 8 6 7 5 3 2 1 9 10 

NjHT 2 4 3 7 9 10 6 5 2 1 8 

  ,U NjHT kjpg;ngz;fSf;fpilapyhd ju xl;LwT fhz;f.  
 (r= - 0.297) 
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8. ,U NjHthsHfshy; kjpg;gPL nra;ag;gl;l tpilj;jhs;fspd; kjpg;ngz;fs; 
gpd;tUkhW 

1st 30 50 80 40 70 100 20 10 60 90 

2nd 60 40 90 80 10 20 30 100 50 70 

     ,Utuhy; nra;ag;gl;l kjpg;gPL rupahdit vd;w fUj;Jld; eP cld;gLfpwhah ? 

(r=0.139) 
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cld; njhlHGg; Nghf;F  

mwpKfk;   

 ,U khwpfSf;fpilNa njhlHG cs;sJ vd mwpe;j gpd;dH> xU khwpapd; 

kjpg;G njupAk; nghOJ kw;nwhU njupahj khwpapd; kjpg;ig Kd;kjpg;gPL nra;a ehk; 

tpUk;gyhk;.  ,t;thW kjpg;gPL nra;af;$ba khwp rhHGila khwp my;yJ 

tpsf;fg;gLfpw khwp vdTk; kw;Wk; njupe;j khwpia rhHgw;w khwp vd;fpNwhk;.  

kjpg;gPL nra;tjw;F mbg;gil> Gs;spapay; ,U khwpfSf;fpilNa cs;s ruhrup 

njhlHigf; Fwpg;gNj cld; njhlHGg; Nghf;F Ma;thFk;.  rkd;ghl;il cld; 

njhlHGg; Nghf;F rkd;ghL my;yJ tpsf;Ffpd;w rkd;ghL vd miof;fg;gLk;.   

 vLj;Jf;fhl;lhf> tpsk;guj;jpw;Fk; tpw;gidf;Fk; xl;LwT cs;sJ vd 

mwpNthkhdhy;> nrytplg;gl;l tpsk;guj;jpw;F vjpHghHf;fg;gLk; tpw;gidia mwpayhk; 

my;yJ xU Fwpg;gpl;l tpw;gid ,yf;fpid mila nrytplg;gl Ntz;ba tpsk;gur; 

nryT vt;tsT vd mwpayhk;.  mNj Nghy tpisr;rypd; msT kioapd; 

jd;ikNahL njhlHGilaJ.  vt;tsT kio nga;jhy; xU Fwpg;gpl;l tpisr;ry; 

fpilf;Fk; vd;gijAk;> xU Fwpg;gpl;l tpisr;ry; fhz;gjw;F vt;tsT kio mtrpak; 

vd;gijAk; Kd;$l;bNa fzf;fpl cld; njhlHGg; Nghf;Fr; rkd;ghL kpf;f cjtp 

Ghpfpd;wJ.  njhlHGila ,U khwpfshdJ> kioapd; msT kw;Wk; tptrha 

cw;gj;jp> cw;gj;jpf;fhd tpiy kw;Wk; cw;gj;jp nra;ag;gl;l nghUspd; nghJthd 

tpiy> EfHNthupd; tUkhdk; kw;Wk; nrytPdk; vdf; nfhs;syhk;.  MfNt> cld; 

njhlHGg; Nghf;F Ma;T njupag;gLj;JtJ> ,U khwpfSf;fpilNa cs;s ruhrup 

njhlHG kw;Wk; ,jd; %yk; kjpg;gPL my;yJ vjpHghHf;Fk; kjpg;igg; ngwyhk;.   

tiuaiw   

 ,uz;L my;yJ mjw;F Nkw;gl;l khwpfSf;F ,ilNa Md ruhrup 

njhlHgpid> tptuq;fspd; %y myFfis nfhz;L mstplg;gLtJ cld; njhlHGg; 

Nghf;fhFk;.   

cld; njhlHGg; Nghf;fpd; tiffs;   

cld; njhlHGg; Nghf;fpd; Ma;T ghFgLj;jg;gLtJ 

(m) vspa kw;Wk; klq;F 

(M) NeHf;NfhL kw;Wk; NeHNfhlw;w 

(,) nkhj;jk; kw;Wk; gFjp 

(m)  vspa kw;Wk; klq;F   

 ,U khwpfs; vspa njhlHgpidf; nfhz;Ls;sJ vdf; nfhz;lhy;> 

vLj;Jf;fhl;lhf tpsk;gur; nrytPdj;jpd; jhf;fk; tpw;gidia mjpfupf;fpd;wJ.  
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,uz;bw;F Nkw;gl;l khwpfSf;fpilNaahd njhlHG klq;F njhlHGg; Nghf;fpy; 

vLj;Jf; nfhs;s Ntz;Lk;.  ,q;F xU khwp rhHGila khwp kw;w khwpfs; rhHgw;w 

khwpfshFk;.   

 vLj;Jf;fhl;lhf> tpw;gidahdJ (y) tpsk;gur; nrytPdk; (x) kw;Wk; kf;fsJ 

tUkhdk; (z) Mfpatw;iw rhHe;Js;sJ.  vdNt> njhlHgpd; rhHghdJ y = f (x, 

z)  MFk;.   

(M) NeHf;NfhL kw;Wk; NeHNfhlw;w   

 NeHNfhl;L Nghf;fpid mbg;gilahff; nfhz;l> NeHNfhl;bd; njhlHG 

rkd;ghl;bd; gb xd;W MFk;.  MdhYk; NeHf;Nfhl;Lj; njhlHghdJ vspa kw;Wk; 

klq;F MFk;.  ,ay;ghf NeH Nfhl;Lj; njhlHig vLj;Jf; nfhs;tjhy;> mjdpd; 

vspik kw;Wk; rpwe;j kjpg;gPL> kw;Wk; vjpHfhyj;jpy; ,jd; Nghf;fpid 

Kd;dwptjw;Fk; vspajhf cs;sJ.  NeHNfhlw;w njhlHgpw;F tistiu Nghf;Ff; 

NfhLfs; epWtg;gLfpd;wd.  ,tw;wpd; rkd;ghLfs; gutisT MFk;.   

(,) nkhj;jk; kw;Wk; gFjp   

 vy;yh Kf;fpaj;Jt khwpfis vLj;Jf; nfhz;L mjdpd; nkhj;j njhlHGfis 

vLj;Jf; nfhs;tjhf nfhs;Nthk;.  ,ay;ghf ,it gy;Ntwhd njhlHGfis 

ngw;wpUf;Fk; Vnddpy; ngUk;ghyhd nghUshjhu kw;Wk; tpahghu jdpr; rpwg;G 

ngw;witfs; gytpj ,d;dy;fshy; ghjpf;fg;gl;bUf;Fk;.  gFjp njhlHghy;> xd;W 

my;yJ mjw;F Nkw;gl;l khwpfis vLj;Jf; nfhz;lhy;> midj;Jk; my;yhky;> 

Nehf;fj;jpidf; fUj;jpy; nfhz;L ghjpf;ff; $baitfisj; jtpHj;J njhlHgpidg; 

ngwyhk;.   

NeHf;Nfhl;Lj; njhlHGg; Nghf;Fr; rkd;ghL     

 ,U khwpfSf;fpilNa NeHNfhl;Lj; njhlHG ,Uf;Fkhdhy;> rhHgw;w khwp (X) 

NtWgLk; nghOJ> rhHGila khwp (Y) Ak; NtWgLfpwJ. X kw;Wk; Y ,d; gy;NtW 

kjpg;Gf;fis tiuglj;jpy; Fwpf;Fk;nghOJ> kpfg; nghUj;jkhd ,U NeH NfhLfs; 

Fwpf;fg;gl;l Gs;spfs; topahfr; nry;fpd;wJ.  ,t;tpUNfhLfSk; njhlHGg; Nghf;Ff; 

NfhLfshFk;.  NkYk; ,t;tpU NfhLfSk; njhlHGg; Nghf;Fr; rkd;ghl;bid 

mbg;gilahff; nfhz;lit.  ,r;rkd;ghLfs; %yk; xU khwpapd; kjpg;G njupAk; 

nghOJ njupahj kw;nwhU khwpapd; kjpg;ig rpwe;j kjpg;gPlhff; fhz KbAk;.  

,it NeHNfhl;Lr; rkd;ghLfshFk;.   

X ,d; kPjhd Y ,d; NeHNfhl;Lr; rkd;ghlhdJ 

 Y = a + b X …….  (1) 
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kw;Wk; Y ,d; kPjhd X ,d; NeHNfhl;Lr; rkd;ghlhdJ 

  X = a + b Y…….  (2)   

  ,q;F a, b vd;gd khwpypfshFk;.   

 rkd;ghL (1) ,d; %yk;> X ,d; kjpg;G njupAk; nghOJ Y ,d; kjpg;ig kjpg;gPL 

nra;ayhk;.   

 rkd;ghL (2) ,d; %yk;> X ,d; kjpg;G njupAk; nghOJ Y ,d; kjpg;ig 

kjpg;gPL nra;ayhk;.   

.cld; njhlHG NfhLfs;   

 cld; njhlHG NfhLfspd; Ma;tpy;> ,U khwpfSf;F ,U cld; njhlHGf; 

NfhLfs;> Y ,d; kPjhd X k;> kw;Wk; X ,d; kPjhd Y k; MFk;.   

   

 Y  Y  

 O X O X 

 ,t;tpU cld; njhlHGf; NfhLfSk; ,U khwpfSf;fpilNa cs;s 

njhlHgpidf; Fwpg;gjhFk;.   

 KOikahd xl;Lwtpy; Neupil my;yJ vjpupilahf cs;s NghJ> mjhtJ r 

= 1  vdpy; ,U NfhLfSk; xd;whf ,izAk;.  mjhtJ xNu xU NeHNfhL 

kl;LNk fhzg;gLk;. r=0 vdpy;> ,U khwpfSk; rhHgw;witahFk;.  ,U NfhLfSk; 

xd;iwnahd;W nrq;Nfhzj;jpy; ntl;bf; nfhs;Sk;.  ,t;tpU NfhLfSk; X kw;Wk; Y 

mr;Rf;F ,izahf mikAk;.   

 filrpahf X kw;Wk; Y fspd; $l;Lr;ruhrupfisf; Fwpf;Fk; Gs;spapy; ,U 

NfhLfSk; ntl;bf; nfhs;fpd;wd.  ,t;ntl;Lg; Gs;spapypUe;J X mr;Rf;F xU 

NeHNfhL tiuAk; nghOJ X ,d; $l;Lr; ruhrup fpilf;fpd;wJ.  ,J NghyNt> 

ntl;bf; nfhs;Sk; Gs;spapypUe;J Y mr;Rf;F nrq;Fj;Jf; NfhL tiuAk; nghOJ Y 

,d; $l;Lr; ruhrup fpilf;fpwJ.   

    

r = – 1 
r = + 1 
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kPr;rpW tHf;ff; nfhs;if    

 ,U khwpfSf;fpilNaahd ruhrup njhlHgpid> cld; njhlHG 

ntspg;gLj;Jfpd;wJ.  rpjwy; tpsf;fg;glj;jpy; nfhLf;fg;gl;Ls;s khwpfspd; 

kjpg;GfSf;Fupa Gs;spfspd; topNa nry;yf; $ba kpfg; nghUj;jkhd NeHf;NfhlhFk;.  

,j;jifa cld; njhlHG NfhL tiuglk; my;yJ fzf;fpayhy; jUtpf;fg;gLfpd;wJ.  

gy;Ntwhd Kiwfisf; fhz;gjw;F Kd; “kPr;rpW tHf;fq;fs;" vd;gjd; tpsf;fj;ij 

mwpNthk;.   

  kPr;rpW tHf;fq;fs; thapyhf nghUj;jg;gl;l xU Nfhl;bid> rpwe;j 

nghUj;jKila NfhL vd;fpNwhk;.  fPo;f;fz;l tpjpfisf; NfhL gpd;gw;WfpwJ.  .   

i) jdpj;j kjpg;Gf;fSf;Fk; njhlHG Nghf;F kjpg;Gf;fSf;Fk; cs;s 

tpj;jpahr tHf;fj;jpd; $Ljy; g+[;akhFk;.   

  mjhtJ ∑(X – Xc)
2
 = 0 my;yJ ∑ (Y- Yc )

2
 = 0 

  Xc kw;Wk; Yc kjpg;Gfs; njhlHGg; Nghf;F Ma;tpd; %yk; fpilf;fg; 

   ngw;wit.   

ii) jdpj;j kjpg;Gf;fSf;Fk; njhlHGg; Nghf;F kjpg;GfSf;Fk; cs;s 

tpj;jpahrk;> VNjDk; xU kjpg;gpypUe;J fhzg;gl;l tpj;jpahrj;ij tpl 

FiwthfNt ,Uf;Fk;.   

  ∑ (Y – Yc) 
2
 < ∑ (Y – Ai) 

2 

iii) rpwe;j nghUj;jKila cld; njhlHGg; Nghf;F NfhLfs;> X kw;Wk; Y 

,d; $l;Lr; ruhrupapy; xd;iwnahd;W ntl;bf; nfhs;fpd;wd.  mjhtJ 

mit ntl;bf; nfhs;Sk; Gs;spfs;  𝑋 ,  𝑌   MFk;.   

 cld; njhlHGg; Nghf;F Ma;tpd; Kiwfs;     

 cld; njhlHGg; Nghf;fpd; gy;NtW Kiwfis fPo;f;fz;l tiuglj;jpy; 
jug;gl;Ls;sJ.   

Y 

r = 0 

Y 

( x , y ) 
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tiugl Kiw   

 tiuglj;jpy; khwpfspd; kjpg;Gfspd; Gs;spfs; Fwpf;fg;gLfpd;wd.  ,j;jifa 

Gs;spfs; rpjwy; tiuglk; Nghy gutpf; fplf;fpd;wd.  ,g;Gs;spfs; XH cld; 

njhlHGf; Nfhl;bd; %yk; ifapdhNyh my;yJ mstPL nfhz;Nlh tiuag;gLfpd;wd.  

mt;thW tiuAk; NghJ Gs;spfSf;Fk; Nfhl;bw;Fk; cs;s nrq;Fj;J tpj;jpahrj;jpd; 

tHf;fk; kpff; Fiwthf ,Uj;jy; Ntz;Lk;.  tiuag;gLfpd;w cld; njhlHG 

Nfhl;bw;F ,U Gwq;fspYk; rkkhd Gs;spfs; ,Uf;FkhW rpwe;j cld; njhlHGf; 

Nfhl;bid tiujy; Ntz;Lk; 

fzf;fpay; Kiw   

i) cld; njhlHGg; Nghf;F rkd;ghL ,U cld; njhlHG rkd;ghLfs; Y 

,d; kPjhd X ,d; rkd;ghL X = a + bY kw;Wk; X ,d; kPjhd Y ,d; 

rkd;ghL  Y = a + bX MFk;.  ,q;F X, Y vd;gd khwpfs; kw;Wk; a, b 

vd;gd khwpypfs;> ,tw;wpd; kjpg;ig fhZjy; Ntz;Lk;.   

rkd;ghL X = a + bY  vdpy;> ,jd; ,ay;epiy rkd;ghLfs; 

   ∑X = Na + b ∑Y  

    kw;Wk; ∑XY = a∑Y + b∑Y
2
 

  rkd;ghL> Y= a + Bx, vdpy;> ,jd; ,ay;epiy rkd;ghLfs; 

cld; njhlHG 
Kiwfs;

tiugl Kiw

(cld; njhlHG 
NfhLfs; %yk;)

tiugl Kiw

cld; njhlHG 
rkd;ghLfs;

(,ay;epiy 
rkd;ghLfs; %yk;)

cld; njhlHG 
rkd;ghLfs;(cld; 
njhlHG Nghf;Ff; 
nfO %yk;)
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    ∑Y = na + b∑ X  

            kw;Wk;  ∑XY = a∑X + b∑X2
 

,ay;epiy rkd;ghLfspd; thapyhf a kw;Wk; b kjpg;Gf;fs; fhzg;gLfpd;wd.   

vLj;Jf;fhl;L 1  

X   6 2 10 4 8 

Y    9 11 5 8 7 

jPHT   

X Y X
2
 Y

2
 XY 

  6   9   36   81   54 

  2 11     4 121   22 

10   5 100   25   50 

  4   8   16   64   32 

8   7   64   49   56 

∑X=30 ∑Y =40 ∑X
2=220 ∑Y

2=
340 ∑XY =214 

X ,d; kPjhd Y ,d;  Y = a + bX kw;Wk; ,jd; ,ay;epiy rkd;ghLfshtd    

                             ∑Y = na + b∑X 

    ∑XY = a∑X + b∑X
2
 

  kjpg;Gf;fis gpujpapl ekf;Ff; fpilg;gJ    

   40 = 5a + 30b …… (1) 

  214 = 30a + 220b .  .  .  (2) 

 rkd;ghL (1) I 6 My; ngUf;Fk; nghOJ    

  240 = 30a + 180b…….  (3)        

                                 

                                  (2)-(3)   -26=40b 

  my;yJ b= 
−26

40
        b=-0.  65 

jw;nghOJ b ,d; kjpg;ig rkd;ghL (1)y; gpujpapl>   
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40 = 5a + 30b 

40=5a+30(-0.  65) 

40=5a-19.  5 

5a-19.  5-40=0 

5a-59.  5=0 

5a=59.  5 

a=
59.  5

5
 

a=11.  9 

MfNt Njitahd X ,d; kPjhd Y ,d; rkd;ghlhdJ  

Y = 11.  9 – 0.  65 X.   

Y ,d; kPjhd X ,d; njhlHGg; Nghf;F rkd;ghL X = a + bY kw;Wk; 

,ay;epiyr; rkd;ghLfshdJ 

     ∑X = na + b∑Y kw;Wk; 

  ∑XY = a∑Y + b∑Y
2
 

  Nkw;fz;l ml;ltizapypUe;J nghUj;jkhd kjpg;Gf;fis gpujpapl> 
ekf;Ff; fpilg;gJ     

 30 = 5a + 40b ….  (3) 

  214 = 40a + 340b ….  (4) 

(3) tJ rkd;ghl;il 8 My; ngUf;fpl>   

 240 = 40a + 320 b ….  (5) 

(4) – (5) nfhLg;gJ 

    −26 = 20b 

       b=
−26

20
 

       b=-1.  3 

b = –1.  3 vd rkd;ghL (3) ,y; gpujpapl> fpilg;gJ 

30 = 5a −52 
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5a = 82 

a= 
82

5
 

a=16.  4 

MfNt Y ,d; kPjhd X ,d; njhlHGg; Nghf;F rkd;ghL 

X = 16.  4 – 1.  3Y 

vLj;Jf;fhl;L 2 

fPo;f;fhZk; tptuq;fSf;F ,U cld; njhlh;G Nghf;F rkd;ghLfis fhz;f 

 

tpiy 10 12 13 12 16 15 

Njit 40 38 43 45 37 43 

tpiy Rs 20Mf ,Uf;Fk; NghJ Njit vt;tsT vd;gij fhz;f 

X 

𝑿 − 𝑿  

x-13 

𝒙𝟐
 Y 

𝒚 = 𝒀 − 𝒀  

Y-41 

𝒚𝟐
 xy 

10 -3 9 40 -1 1 3 

12 -1 1 38 -3 9 3 

13 0 0 43 2 4 0 

12 -1 1 45 4 16 -4 

16 3 9 37 -4 16 -12 

15 2 4 43 2 4 4 

∑X=78 0 ∑𝒙𝟐 =24 ∑Y=246 0 ∑𝒚𝟐 =50 ∑ xy =-6 

 

X ,d; kPjhd Y ,d; njhlHGg; Nghf;F rkd;ghL  

 

       𝑿 − 𝑿 = 𝒓
𝛔𝐱

𝛔𝐲
(𝒀 − 𝒀 ) 
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𝑋 = 
78

6
 =13;   𝑌 =

246

6
 =41 

𝑟
σx

σy
   =    

∑𝑋𝑌

∑𝑌2
 =    

−6

 50
   = -0.12 

X-13 = -0.12 (y-41) 

X-13= -0.12y+4.92 

X=-0.12+17.92 

 

Y ,d; kPjhd X ,d; njhlHGg; Nghf;F rkd;ghL  

 

       𝒀 − 𝒀 = 𝒓
𝛔𝐲

𝛔𝐱
(𝑿 − 𝑿 ) 

𝑋 = 
78

6
 =13;   𝑌 =

246

6
 =41 

𝑟
σy

σx
 = 

∑𝑋𝑌

∑𝑥2
 = 

−6

24
 = - 0.25 

Y-41= -0.25 (X-13) 

Y-41= -0.25X+3.25 

Y= - 0.25X + 44.25 

tpiy &.20 Mf ,Uf;Fk; NghJ Njit  

Y= - 0.25X + 44.25 

Y= - 0.25(20) + 44.25 

Y= - 5+ 44.25 

Y=39.25 

fPo;f;fhZk; tptuq;fSf;F ,U cld; njhlh;G Nghf;F rkd;ghLfis fhz;f 

 

X 78 77 85 88 87 82 81 77 76 83 97 93 

Y 84 82 82 85 89 90 88 92 83 89 98 99 
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X 
dx= X-A 

X- 84 
𝐝𝐱𝟐 Y 

Dy=Y-A 

Y- 88 
𝐝𝐲𝟐 dx.dy 

78 -6 36 84 -4 16 24 

77 -7 49 82 -6 36 42 

85 1 1 82 -6 36 -6 

88 4 16 85 -3 9 -12 

87 3 9 89 1 1 3 

82 -2 4 90 2 4 -4 

81 -3 9 88 0 0 0 

77 -7 49 92 4 16 -28 

76 -8 64 83 -5 25 40 

83 -1 1 89 1 1 -1 

97 13 169 98 10 100 130 

93 9 81 99 11 121 99 

1004 ∑dx=  -4 ∑𝐝𝐱𝟐 =488 1061 ∑dy=5 ∑𝐝𝐲𝟐 =365 ∑ dx.dy =287 

   

X ,d; kPjhd Y ,d; njhlHGg; Nghf;F rkd;ghL  

       𝑿 − 𝑿 = 𝒓
𝛔𝐱

𝛔𝐲
(𝒀 − 𝒀 ) 

𝒓
𝛔𝐱

𝛔𝐲
  =

∑𝐝𝐱𝐝𝐲 −
∑𝐝𝐱   ×    ∑𝐝𝐲

𝐍

∑𝐝𝐲𝟐 −
(∑𝐝𝐲)𝟐

𝐍

 

𝑟
σx

σy
  =

287 −
−4 ×    5

12

365 −
52

12

 

𝑟
σx

σy
  =

287 × 12 − (−20)

365 × 12 − 25
 

𝑟
σx

σy
  =

3444 − (−20)

4380 − 25
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𝑟
σx

σy
  =

3444 + 20)

4380 − 25
 

𝑟
σx

σy
  =

3464

4355
 

𝑟
σx

σy
  = 0.795 

𝑋 = 
1004

12
 = 83.67;   𝑌 =

1061

12
 = 88.42 

X-83.67 = 0.795(Y-88.42) 

X-83.67= 0.795Y- 70.29 

X=0.795Y-70.29+83.67 

X=0.795Y+13.38 

Y ,d; kPjhd X ,d; njhlHGg; Nghf;F rkd;ghL  

       𝒀 − 𝒀 = 𝒓
𝛔𝐲

𝛔𝐱
(𝑿 − 𝑿 ) 

𝒓
𝛔𝐲

𝛔𝐱
  =

∑𝐝𝐱𝐝𝐲 −
∑𝐝𝐱   ×    ∑𝐝𝐲

𝐍

∑𝐝𝐱𝟐 −
(∑𝐝𝐱)𝟐

𝐍

 

𝑟
σy

σx
  =

287−
−4 ×  5

12

488−
(−4)2

12

    

𝑟
σy

σx
  =

287 × 12 − (−20)

488 × 12 − 6
 

𝑟
σy

σx
  =

3444 − (−20)

5856 − 6
 

𝑟
σy

σx
  =

3444 + 20)

5856 − 6
 

𝑟
σy

σx
  =

3464

5850
 

𝑟
σy

σx
 = 0.59 

Y-88.42 = 0.59 (X – 83.67)  

Y-88.42 = 0.59X-49.37 
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Y= 0.59X- 49.37+88.42 

Y= 0.59X+39.05 

cld; njhlHGg; Nghf;F Ma;tpd; gad;fs;   

1. cld; njhlHGg; Nghf;F Ma;tpd; %yk; ,uz;L my;yJ mjw;F Nkw;gl;l 
khwpfSf;fpilNa cs;s rhHG njhlHgpid ntspg;gLj;jg; gad;gLfpwJ.   

2. nghUshjhug; gFg;gha;tpy; fhuzk; kw;Wk; fhupa njhlHGfis 

mbg;gilahff; nfhz;L ngUkstpy; gpur;ridfs; mikfpd;wd.  

nghUshjhuk; kw;Wk; tHj;jf Ma;TfSf;F> cld; njhlHGg; Nghf;F Ma;T 

kpf caHe;j kjpg;G kpf;f Gs;spapay; fUtpahFk;.   

3. cld; njhlHGg; Nghf;F Ma;T %yk; nfhLf;fg;gl;l rhHgw;w khwpfspd; 

kjpg;GfSf;F> rhHGila kjpg;Gf;fis kjpg;gPL nra;ayhk;.   

4. cld; njhlHGg; Nghf;Ff; nfOtpd; %yk;> xl;LwT nfOitAk; 'r' epHzaf; 

nfOitAk; r
2
 fzf;fplyhk;.   

5. Gs;spapay; Ma;tpy; cld; njhlHGf; nfOitf; nfhz;L cw;gj;jpr; rhHG> 

Njit tisNfhL> tpiyr; rhHG> EfHTr; rhHG Mfpatw;iw fzpf;f cld; 

njhlHGg; Nghf;F Ma;T ntFthf gad;gLfpwJ.   

xl;LwTf;Fk; cld; njhlHGg; Nghf;Ff;Fk; cs;s NtWghL   

 xl;LwT cld; njhlHGg; Nghf;F 

1 xl;LwthdJ ,uz;L my;yJ mjw;F 

Nkw;gl;l khwpfSf;fpilNa cs;s 

NeH my;yJ vjpH njhlHig 

tpsf;Fk;.   

cld; njhlHGg; Nghf;fhdJ ""jpUk;Gjy;"" 

vdg; nghUs;gLk;.  ,J xU fzpj 

mstPlhFk;.  ,U khwpfSf;fpilNa 

cs;s ruhrup njhlHigf; 

fzf;fpLtjhFk;.   

 

2 x, y Mfpa ,uz;Lk; rk tha;g;G 

khwpfshFk;.   

,q;F x vd;gJ rk tha;g;G khwpahfTk;> 

y vd;gJ epiyahd khwpahfTk; 

nfhs;sg;gLfpwJ.  rpy rkaq;fspy; 

,uz;LNk rktha;g;G khwpfshf 

nfhs;sg;gLfpd;wd.   

 

3 ,U khwpfspd; njhlHig 

tpsf;FtNjhL mj;njhlHgpd; 

neUf;fj;ij vz;zpf;if mstpy; 

nfhLf;FNkad;wp njhlHgpw;fhd 

fhuzfhupaq;fis tpsf;Ftjpy;iy.   

,J ,U khwpfSf;fpilNa fhuzfhupaj; 

njhlHig tpsf;Fk;.  ,J ,U 

khwpfSf;fpilNa cs;s rhHGj; 

njhlHig tpsf;FfpwJ.   
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4 ,U khwpfSf;fpilNa cs;s 

njhlHig Nrhjid nra;tjw;Fk; rup 

ghHj;jYf;Fk; cgNahfg;gLj;jg;gLk;.  

,J Fiwe;j gl;r jfty;fisj; 

jhd; jUk;.   

,J rupghHg;gjw;F kl;Lky;yhJ 

nfhLf;fg;gl;l xU khwpapd; kjpg;gpw;Nfw;g 

kw;nwhU khwpapd; kjpg;igf; fzf;fpl 

cjtp Gupfpd;wJ 

5 xl;LwTf; nfO xU xg;gPl;L 

msthFk;.  ,jd; njhlHghdJ -1 

kw;Wk; +1f;Fk; ,ilNa cs;s 

tPr;nry;iyapy; mikAk;.   

cld; njhlHG nfOthdJ xU jdp 

vz;zhFk;.  ,J rhHgw;w khwpapd; 

kjpg;gpd; %yk; rhHGs;s khwpapd; 

kjpg;igf; fzf;fplg; gad;gLfpwJ.   

6 ,U khwpfSf;fpilNa cs;s 

xl;LwT Nghyp xl;LwthfTk; 

,Uf;Fk;.   

,U khwpfSf;fpilNa cs;s cld; 

njhlHgpy; Nghyp cld; njhlHngd;gJ 

fpilahJ.   

7 ,jid gad;gLj;J Kiw 

tiuaiwf;Fl; gl;lJ.  Vnddpy; 

,J khwpfSf;F ,ilNa NeH 

Nfhl;Lj; njhlHig kl;LNk 

tpsf;Ffpd;wJ.   

,J gutyhfg; gad;gLj;jg; gLfpd;wJ.  

Vnddpy; ,J NeHf;Nfhl;Lj; njhlHG 

kl;Lky;yhJ tisNfhl;Lj; njhlHigAk; 

tpsf;fty;yJ.   

 

gapw;rp tpdhf;fs; 
1. gpd;dilT gFg;gha;tpd; gad;fis tpsf;Ff 

 
2. khwpfspd; njhlh;G gw;wpa cl;fUj;ij tpsf;fp gad;ghLfisf; Fwpg;gpLf. 

 
3. xl;LwTf;Fk; cld; njhlHGg; Nghf;Ff;Fk; cs;s NtWghL 

4. fPo;f;fhZk; tpguq;fSf;F ,uz;L cld; njhlh;G Nghf;F rkd;ghLfis fhz;f 

x 3 6 5 4 4 6 7 5 

y 3 2 3 5 3 6 6 4 

 
X=0.375y+3.5, Y=1.5+0.5x 

5. fPo;f;fhZk; tptuq;fSf;F ,U cld; njhlh;G Nghf;F rkd;ghLfis fhz;f 

X : 1 2 3 4 5 

Y : 2 3 5 4 6 
X=0.9y-0.6    Y=1.3+0.9x,  

6. fPo;f;fz;l tpguq;fSf;F ,U cld; njhlh;G Nghf;Fr; rkd;ghLfis fhz;f 

X : 45 42 44 43 41 45 43 40 

Y : 40 38 36 35 38 39 37 41 

          
X=-0.178y+49.66, Y=47.37-0.218x 

7. fPo;f;fhZk; tpguq;fspypUe;J ,uz;L njhlh;G rkd;ghLfis fzf;fpLf 

X : 10 12 13 12 16 15 

Y : 40 38 43 45 37 43 
X=-0.12y+17.92, Y=44.25-0.25x 
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fhyj;njhlH tupir  

mwpKfk;   

Gs;spapay; tptuq;fis fhy tupirahf> mjhtJ tptuq;fs; epfo;fpd;w> 

fhyj;ijg; nghUj;J xOq;FgLj;JjNy “fhyj;njhlH tupir"ahFk;. ,j;jifa 

njhlHfs; nghUshjhuk; kw;Wk; tzpfg; Gs;spapay; Jiwfspy; xU jdp 

Kf;fpaj;Jtk; tha;e;j ,lj;ij tfpf;fpwJ. tUk; fhyq;fspd; kf;fs; njhifg; 

ngUf;fj;jpw;Nfw;g czT mspj;jy; kf;fSf;fhd Ntiy tha;g;G ,d;Dk; ,J 

Nghd;wtw;iw jpl;lkpLtjpy; xU nghUspayhd MHtk; fhl;lyhk;. ,J NghyNt xU 

tpahghup jdJ nghUspd; tUq;fhyj; Njitf;Nfw;g cw;gj;jpia rup nra;tjw;fhf 

mjd; tUq;fhy tpw;gid msitg; gw;wpa kjpg;gPL fhz tpioayhk;. ,jd; 

njhlHghf mLj;jLj;j fhy ,ilntspfspy; Nrfupf;fg;gl;L gjpag;gl;l Gs;spapay; 

tptuq;fis xUtH Muha Ntz;bAs;sJ. ,j;jifa tptuq;fs; nghJthf 

“fhyj;njhlH tupirfs;"" vd;W miof;fg;gLfpd;wd. 

tiuaiw   

%up]; `k;gHf; vd;gtH “fhyj; njhlH tupir vd;gJfhythupahf xOq;F 

gLj;jg;gl;l Gs;spapay; tptuq;fs”; vd;W tiuaWf;fpwhH. 

“nghUspapay; khwp my;yJ $l;L khwpfspd; ntt;NtW fhy ,ilntspfspy; 

eilngw;w mstPLfspd; njhFg;G”vd fhyj;njhlH tupiria ah-Y}d;-Nrh 

tiuaWf;fpwhH. 

fhyj;njhlH tupir vd;gJ rkfhy ,ilntspfspy; eilngw;w vz; 

tptuq;fspd; njhFg;G MFk;. ,r;rk fhy ,ilntspahdJ kzpahfNth> ehshfNth> 

khjkhfNth> tUlkhfNth> tUlq;fspd; njhFg;ghfNth ,Uf;fyhk;. xU ,lj;jpy; 

xU ehspy; xU kzp Neu ,ilntspapy; mstplg;gl;l ntg;gepiy msTfs;> jpdrup 

tpw;gid> xU njhopw;rhiyapd; khjhe;jpu cw;gj;jp> Mz;L NjhWk; cs;s tptrha 

cw;gj;jp> gj;jhz;Lfspy; vLf;fg;gLk; kf;fs; fzf;fPl;by; cs;s kf;fs; njhif 

tsHr;rp Kjypad fhyj; njhlH tupirfshFk;. 

vz;zw;w fhuzpfs;> njhlHr;rpahf fhyj; njhlH tupirapd; mstPLfisg; 

ghjpf;fpd;wd. mtw;wpy; rpy rk ,ilntspfspy; epfo;fpd;wd. kw;wit jpBH 

epfo;Tfshy; Vw;gLfpd;wd. mf;fhuzpfisf; fz;L gFj;jha;T nra;J mjid 

njspthf gad;gLj;JtNj fhyj; njhlH tupir gFg;gha;T MFk;. 

 fhyj;njhlH tupirapYs;s tptuq;fspy; fhyg; Nghf;fpNyw;gLfpd;w khWjy;fs; 

gw;wpa xOq;F Kiwfisf; fz;Lgpbj;J mstpLjNy fhyj;njhlH tupirapd; Kf;fpa 

Nehf;fkhFk;. fhyj;njhlH tupirapy; fhzg;gLfpd;w gy;NtW fhuzpfisj; 
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jdpj;jdpahfg; gpupj;J mtw;iw tzpf KbntLj;jYf;Fg; gad;gLj;JtNj ,jd; 

ika Nehf;fkhFk;. 

fhyj;njhlH tupirapd; gpupTfs;   

fhyj;njhlH tupirapy; cs;s khWghLfspd; Njitf;Nfw;wthW gpupg;gNj 

fhyj; njhlH tupirapd; gpupTfs; MFk;. mJ fPo;f;fz;lthW ehd;F ngUk; 

gpupTfshfg; gpupf;fg;gLfpd;wd. 

 

fhyj;njhlH gFg;gha;tpy; ,e;ehd;F gpupTfSf;fpilNa xU ngUf;fy; cwT 
cs;sjhff; fUjg;gLfpwJ. 

FwpaPl;L Kiwapy;> Y = T × S × C × I 

,q;F Y vd;gJ ehd;F fhuzpfshy; ngwg;gLfpd;w KbT. ,q;F  

T = ePz;l fhy Nghf;F  

S = gUt fhy khWghL  

C =  Roy; khWghL   

I = xOq;fw;w khWghL 

,g;ngUf;fy; Kiwapy; gy;NtW fhuzq;fshy; Vw;gLfpd;w ehd;F fhuzpfSk; 
rhHgw;witahf ,Uf;f Ntz;ba mtrpakpy;iy vdf; fUjg;gLfpwJ. 

 kw;nwhU Kiwapy; fhyj; njhlH tupirapy; fhzg;gLfpd;w tptuq;fs; 
,e;ehd;F gpuptpd; $Ljyhf vLj;Jf; nfhs;sg;gLfpwJ. FwpaPl;by;> 

gpupTfs;

ePz;l 

fhyk; 

ePz;l fhyg; 
Nghf;F

Roy; 
khWghL

FWfpa 
fhyk;

gUtfhy 
khWghL

xOq;fw;w 
khWghL
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Y = T + S + C + I 

$Ljy; Kiwapy; ,e;ehd;F gpupTfSNk xd;iw xd;W rhHe;jitay;y vd;W 
fUjg;gLfpwJ. 

fhyj;njhlH tupirapd; ehd;F gpupTfs; 

1)  ePz;l fhyg; Nghf;F my;yJ Nghf;F 

2)  gUt fhy khWghL 

3)  Roy; khWghL 

4)  xOq;fw;w my;yJ Kiwaw;w khWghL 

ePz;l fhyg; Nghf;F   

 fhyj;njhlH tupirapy; ,J xU ePz;l fhy mirT MFk;. xU 

fhyj;njhlupd; gy Mz;LfSf;Fupa kjpg;Gf;fs; nghJthd Vw;wj;JlNdh my;yJ 

,wf;fj;JlNdhmy;yJ epiyahfNth ,Uf;Fk; ,j;jd;ik ePz;lfhyg; Nghf;F my;yJ 

vspikahd Nghf;F vd;W miof;fg;gLk;. kf;fs; njhifg; ngUf;fk;> njhopy; El;g 

Kd;Ndw;wj;jhy; EfHNthH tpUg;gq;fs; khWgLtJk; VWfpd;w Nghf;fpw;F fhuzk; 

kUj;Jt trjp mjpfupj;Js;sjhYk; Rfhjhu #o;epiyahYk; ,wg;G tPjk; Fiwe;J 

tUtijf; fhz ,aYk;. ,JNt Nghf;fpd; ,wf;fj;jpw;F fhuzk;. nghJthf 

fhyj;njhlH tupirapd; ,e;j Vw;w ,wf;fq;fs; ePz;l fhyj;jpw;F ,Uf;Fk;. 

Nghf;fpid mstpLk; Kiwfs;   

 Nghf;F fPo;f;fz;l fzpj Kiwfspy; msf;fg;gLfpwJ. 

1)  tiugl Kiw 

2)  miu ruhrup Kiw 

3)  efUk; ruhrup Kiw 

4)  kPr;rpW tHf;f Kiw 

tiugl Kiw   

 ,k;Kiwapy; Nghf;if msg;gJ kpfr; RygKk; vspikahdJk; MFk;. ,jpy; 

fhyk; X - mr;rpYk; kjpg;Gfs; Y - mr;rpYk; vLf;fg;gl;L nfhLf;fg;gl;l tptuq;fs; 

tiuglj;jpd; Gs;spfshff; Fwpf;fg;gLfpd;wd. Gs;spfis ifahy; ,izj;J 

tistiu tiua mJ Nghf;fpd; jpiriaf; Fwpf;Fk;. Nghf;Ff; Nfhl;il tiuAk; 

nghOJ fPo;f;fz;l Kf;fpa fUj;Jfis ftdj;jpy; nfhs;s Ntz;Lk;. 

1. tistiu rPuhf ,Uf;f Ntz;Lk;. 
2. $ba tiuapy; Nghf;Ff; Nfhl;bw;F NkYk; fPOk; rk vz;zpf;if cs;s 

Gs;spfs; mika Ntz;Lk;. 
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3. Gs;spfspypUe;J Nghf;Ff; Nfhl;bw;F cs;s nrq;Fj;J J}u tpj;jpahrj;jpd; 

tHf;fq;fspd; $Ljy; ,ad;w tiuapy; rpwpajhf ,Uf;f Ntz;Lk;. 

4. Roy; khWghLfs; ,Uf;Fkhdhy; Nghf;fpw;F NkYk; fPOk; rk msT Roy; 

khWghLfs; ,Uf;f Ntz;Lk;. 

5. Nfhl;bw;F NkNy cs;s Roy;fspd; gug;gsTk; fPNo cs;s Roy;fspd; 

gug;gsTk; rkkhf ,Uf;f Ntz;Lk;. 

vLj;Jf;fhl;L  1 

 gpd;tUk; tptuq;fSf;F tiugl Kiwapy; Nghf;Ff; NfhL tiuf 

tUlk; 
1996 1997 1998 1999 2000 2001 2002 

[Pw;gid (1000 
&ghapy;) 60 72 75 65 80 85 95 

 

epiwfs;   

1. ,J kpfTk; RygkhdJk;> vspikahdJk; MFk;. ,J ciog;igAk; 

Neuj;ijAk; kpr;rg;gLj;JfpwJ. 

2. vy;yh tifg; Nghf;FfisAk; tpsf;Ftjw;F gad;gLfpwJ. 

3. ,J Nghf;fpd; gad;ghLfspy; tpupthf cgNahfg; gLj;jg;gLfpwJ. 

Fiwfs;   

1. ,J kpfTk; rhHGilaJ. xNu khjpupahd tptuq;fis ntt;NtW egHfs; 

tiuAk; NghJ ntt;NtW Nghf;Ff; NfhLfs; fpilf;fpd;wd. 

2. ,t;tifg; Nghf;Ffis Kd;fzpg;gpw;F gad;gLj;Jjy; tpguPj tpisitf; 

nfhLf;Fk;. 

3. Fwpg;gpl;l mstpy; Nghf;fpd; kjpg;ig fzf;fpl ,ayhJ. 
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miu ruhrup Kiw   

 ,k;Kiwapy; nfhLf;fg;gl;l tptuq;fis rk vz;zpf;if Mz;L kjpg;GfSld; 

$ba ,U miug;gFjpfshfg; gpupj;Jf; nfhs;s Ntz;Lk;. vLj;Jf;fhl;lhf 1981-y; 

,Ue;J 1998 tiu cs;s 18 tUlq;fSf;fhd nfhLf;fg;gl;l tptuq;fis Kjy; 9 

tUl tptuq;fs; mjhtJ 1981y; ,Ue;J 1990 tiu xU gFjpahfTk; 1990y; ,Ue;J 

1998 tiu kw;nwhU gFjpahfTk; ,U gFjpfshfg; gpupf;fg;gLfpwJ. 

 nfhLf;fg;gl;l kjpg;Gfs; xw;iw vz;zpf;ifapypUe;jhy; eL kjpg;ig ePf;fp 

tpl;L eL kjpg;Gf;F NkYs;s kjpg;Gfis xU gFjpahfTk; eLkjpg;Gf;F fPOs;s 

kjpg;Gfis kw;nwhU gFjpahfTk; vLj;Jf; nfhs;s Ntz;Lk;. vLj;Jf;fhl;lhf 1991-y; 

,Ue;J 1997 tiu cs;s 7 tUlq;fspd; tptuq;fs; nfhLf;fg;gl;lhy; 1994-k; 

tUlj;ij ePf;fp tpl;L 1991 Kjy; 1993 tiu cs;s tptuq;fis xU gFjpahfTk;> 

1995 Kjy; 1997 tiu cs;s tptuq;fis kw;nwhU gFjpahfTk; vLj;Jf; nfhs;s 

Ntz;Lk;. 

 tptuq;fs; ,U gFjpfshfg; gpupf;fg;gl;l gpd; xt;nthU gFjpapd; ruhrupia 

jdpj;jdpNa fhz Ntz;Lk;. mr;ruhrup kjpg;Gfis mg;gFjpfspd; gpupT 

,ilntspfspd; kj;jpapy; Fwpj;Jf; nfhs;s Ntz;Lk;. mg;Gs;spfs; NeHNfhl;by; 

,izf;fg;gLk; nghOJ Njitahd Nghf;Ff;NfhL fpilf;Fk;. ,f;Nfhl;bid Nky; 

Nehf;fpAk;> fPo; Nehf;fpAk; ePl;Ltjd; %yk;> ,f;fhyq;fSf;F ,ilg;gl;l 

kjpg;GfisAk; tUq;fhy kjpg;GfisAk; fzf;fpl ,aYk;. 

vLj;Jf;fhl;L 2   

 miu ruhrup Kiwapy; Nghf;Ff; NfhL tiuf. 

tUlk; 1991 1992 1993 1994 1995 1996 

tpw;gid (1000 
&ghapy;) 

60 75 81 110 106 120 

jPHT   

xt;nthU gFjpapYk; 3 kjpg;Gfs; ,Uf;FkhW ,U gFjpfshfg; gpupf;fTk;. 

 



135 
 

ika Mz;LfSf;fpilNaahd NtWghL = 1995 - 1992 = 3 tUlq;fs; 

miu ruhrupfSf;fpilNa cs;s NtWghL = 111 - 72 = 39 

 tUlhe;jpug; Nghf;F = 39/3 = 13 

    1991-d; Nghf;F = 1992-d; Nghf;F -13 

                 = 72 -  13 = 59 

    1993-d; Nghf;F = 1992-d; Nghf;F +13 

                                       = 72 + 13 = 85 

,Nj Nghy; kw;w Nghf;F kjpg;Gfisf; fzf;fpl Ntz;Lk;. 

gpd;tUk; tiuglk; Nghf;Ff; Nfhl;bid njspthf tpsf;Fk;. 

 

 

vLj;Jf;fhl;L 3   

gpd;tUk; tptuq;fSf;F miu ruhrup Kiwapy; Nghf;F kjpg;Gfisf; 
fzf;fpLf. 

tUlk; tpw;gid (Rs) miug;gFjpapd; nkhj;jk; miu ruhrup Nghf;F kjpg;Gfs; 

1991 60 

  

59 

1992 75 216 72 72 

1993 81 

  

85 

1994 110 

  

98 

1995 106 333 111 111 

1996 117 

  

124 
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tUlk; 1995 1996 1997 1998 1999 2000 2001 

nrytpdq;fs; &. 
yl;rj;jpy; 1.5 1.8 2.0 2.3 2.4 2.6 3.0 

jPh;T   

tUlk; tpw;gid (Rs) miug;gFjpapd; nkhj;jk; miu ruhrup Nghf;F kjpg;Gfs; 

1995 1.5 
  

1.545 

1996 1.8 5.3 1.77 1.77 

1997 2 
  

1.995 

1998 2.3 
  

2.22 

1999 2.4 7.3 2.43 2.445 

2000 2.6 
  

2.67 

2001 3 
  

2.895 

ika Mz;LfSf;fpilNaahd NtWghL = 2000 - 1996 

                                                                         

= 4 tUlq;fs; 

miu ruhrupfSf;fpilNa cs;s NtWghL = 2.67 - 1.77 

                                                                          

= 0.9 

∴ tUlhe;jpu Nghf;F kjpg;G = 
0.9

4
= 0.225 

1995 -d; Nghf;F = 1996 -d; Nghf;F - 0.225 

                             = 1.77 - 0.225 

                             = 1.545 

1996 -d; Nghf;F = 1.77 

1997-d; Nghf;F = 1.77 + 0.225 

            = 1.995 

,Nj Nghy kw;w kjpg;Gfisf; fzf;fpl Ntz;Lk;. 
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epiwfs;   

1. ,k;Kiw kpf vspikahdJ kw;Wk; fzf;fpl RygkhdJ. 

2. ,k;Kiwapy; xt;nthUtUk; xNu xU Nghf;Ff; Nfhl;bidNa ngw KbAk;. 

3. ,f;Nfhl;bid ,U topfspYk; ePl;Lk; nghOJ fle;j fhy kjpg;gPLfisAk; 

tUq;fhy kjpg;gPLfisAk; fhz ,aYk;. 

Fiwfs;   

1. fhyj;njhlH tupirapy; NeHNfhl;Lg; Nghf;F ,y;yhj nghOJ $l mJ 

,Uf;fpwnjd;w jw;Nfhspd; mbg;gilapy; ,k;Kiw gad;gLj;jg;gLfpwJ. 

2. ,k;Kiwapy; ngwg;gLk; Nghf;F kjpg;Gfs; ek;gfj;jd;ik cilait my;y. 

efUk; ruhrup Kiw   

 ,k;Kiw kpf vspikahdJ. ,J $l;L ruhrupia mbg;gilahff; nfhz;lJ. 

xU fhy tl;lj;jpw;Fs;slq;Ffpd;w vy;yh kjpg;Gfspd; $l;Lr; ruhrup fzf;fplg;gl;L 

mtw;wpd; eL kjpg;gpw;F NeH vOj Ntz;Lk;. gpd; ,uz;lhtJ kjpg;gpy; ,Ue;J xU 

fhy tl;lj;jpw;Fs;slq;Ffpd;w kjpg;Gfspd; $l;L ruhrupiaf; fzf;fpl;L mtw;wpd; 

eLkjpg;gpw;F Neuhf vOj Ntz;Lk;. ,k;Kiwiaj; njhlHe;J ,Wjp tiu nra;a 

Ntz;Lk;. ,f;fhytl;lk; efUk; ruhrup ,ilntsp vd;W miof;fg;gLk;. 

 xw;iwnaz;zpf;if fhy ,ilntspf;fhd efUk; ruhrup Kiw gpd;tUkhW 

 (3 my;yJ 5) 



138 
 

 3 Mz;LfSf;fhd efUk; ruhrupfs;    
𝑎+𝑏+𝑐

3
, 

𝑏+𝑐+𝑑

3
 , 

𝑐+𝑑+𝑒

3
  ..... MF«. 

 

 5 Mz;LfSf;fhd efUk; ruhrupfs; KiwNa 
𝑎+𝑏+𝑐+𝑑+𝑒

5
 , 

 
𝑏+𝑐+𝑑+𝑒+𝑓

5
,
𝑐+𝑑+𝑒+𝑓+𝑔

5
 . MF«. 

efUk; ruhrupapd; fhy tl;lk; xw;iwnaz;zpf;if Mz;Lfshf ,Ue;jhy; 

fzf;fpLtjw;fhd gbfs; (3 tUlq;fs;) 

1. Kjy; %d;W tUlq;fSf;fhd nkhj;j kjpg;ig fzf;fpl;L ,uz;lhtJ 

tUlj;jpw;F Neuhf vOj Ntz;Lk;. 

2. Kjy; kjpg;ig tpLj;J> mLj;J tUk; %d;W tUl kjpg;Gfisf; $l;b 

%d;whtJ tUlj;jpw;F Neuhf vOj Ntz;Lk;. 

3. filrp kjpg;G vLf;fg;gLk; tiu ,Nj Nghy; njhlHf. 

4. xt;nthU nkhj;j kjpg;igAk; 3 My; tFj;J mitatw;wpw;F Neuhf mLj;j 

epuypy; vOJf. 

,itNa efUk; ruhrup Kiwapy; fzf;fplg;gl;l Nghf;F kjpg;GfshFk;. 

vLj;Jf;fhl;L 4   

gpd;tUk; tptuq;fSf;F 3 tUlq;fSf;fhd efUk; ruhrup fzf;fpLf. 

tUlk; 
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

cw;gj;jp 
(ld;fspy;) 50 36 43 45 39 38 33 42 41 34 

jPh;T   

tUlk; cw;gj;jp 
(ld;fspy;) 

3 tUlq;fSf;fhd 
efUk; nkhj;jk; 

3 tUlq;fSf;fhd 
efUk; ruhrupNa 
Nghf;F kjpg;Gfs; 

1975 50 - - 

1976 36 129 43.0 

1977 43 124 41.3 

1978 45 127 42.3 

1979 39 122 40.7 

1980 38 110 36.7 

1981 33 113 37.7 
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1982 42 116 38.7 

1983 41 117 39.0 

1984 34 - - 

 

efUk; ruhrupapd; fhytl;lk; ,ul;il vz;zpf;if Mz;Lfshf ,Ue;jhy;   

 xt;nthU njhFjpapd; ika kjpg;Gk; ,U fhyg; Gs;spfSf;F ,ilapy; 

mikAk;. vdNt efUk; ruhrupfis ika epiyg;gLj;j Ntz;Lk;. 

,jw;fhd gbfs; gpd;tUkhW   

1. Kjy; ehd;F tUl kjpg;Gf;fspd; $Ljiyf; fzf;fpl;L mjid ,uz;lhtJ 

kw;Wk; %d;whtJ tUlj;jpd; eL gpuptpw;F Neuhf %d;whtJ epuypy; vOj 

Ntz;Lk;. 

2. Kjy; tUl kjpg;ig tpLj;J> mLj;J tUk; 4 - tUl nkhj;j kjpg;igAk; 

fzf;fpl;L mjid %d;W kw;Wk; ehd;fhtJ tUlj;jpd; eLgpuptpw;F NeNu 

vOj Ntz;Lk;. 

3. filrp kjpg;G vLf;fg;gLk; tiu ,e;epiyia njhlu Ntz;Lk;. 

4. Kjy; ,U ehd;F tUlf; $Ljy;fspd; nkhj;jj;ij fzf;fpl;L mjid 

%d;whtJ tUlj;jpw;F Neuhf ehd;fhtJ epuypy; vOj Ntz;Lk;. 

5. Kjy; ehd;F tUl $Ljiy tpLj;J mLj;J cs;s ,U ehd;F tUlf; 

$Ljy;fspd; nkhj;jj;ij fzf;fpl;L 4-tJ tUlj;jpw;F vjpuhf vOj Ntz;Lk;. 

6. filrp 4-tUlf; $Ljiyf; fzf;fpy; vLf;Fk; tiu ,e;epiyiaj; njhlu 

Ntz;Lk;. 

7. 4-tJ epuypy; cs;s xt;nthU $LjiyAk; 8-My; tFj;J (,J 8-

tUlq;fSf;fhd $Ljy;) mij 5-tJ epuypy; vOJf. ,itNa Nghf;F 

kjpg;GfshFk;. 

vLj;Jf;fhl;L 5   

 ,e;jpahtpd; Njapiy cw;gj;jp gpd;tUkhW 4 tUl efUk; vz;fisf; 
fzf;fpLf. 

tUlk; 
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

cw;gj;jp 
(ld;fspy;) 464 515 518 467 502 540 557 571 586 612 
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jPh;T   

tUlk; 
cw;gj;jp 
(ld;fspy;) 

4 
tUlq;fSf;fhd 
efUk; nkhj;jk; 

2 × 𝟒 

tUlq;fSf;fhd 
efUk; nkhj;jk; 

4 
tUlq;fSf;fhd 
efUk; ruhrupNa 

Nghf;F 
kjpg;Gfs;; 

     

1993 464  - - 

  -   

1994 515    

  1964   

1995 518  3966 495.8 

  2002   

1996 467  4029 503.6 

  2027   

1997 502  4093 511.6 

  2066   

1998 540  4236 529.5 

  2170   

1999 557  4424 553.0 

  2254   

2000 571  4580 572.5 

  2326   

2001 586    

  -   

2002 612    

     

 

vLj;Jf;fhl;L 6 

Ie;jhz;L efUk; ruhrhp Kiwapy; ePz;lfhyg; Nghf;F fhz;f 
 
tUlk; 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 

cw;gj;jp 332 317 357 392 402 405 410 427 405 431 
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jPHT: 

tUlk; cw;gj;jp 5 tUlq;fSf;fhd 
efUk; nkhj;jk; 

5 tUlq;fSf;fhd efUk; ruhrupNa 
Nghf;F kjpg;Gfs; 

1991 332 
  

1992 317 
  

1993 357 1800 360 

1994 392 1873 374.6 

1995 402 1966 393.2 

1996 405 2036 407.2 

1997 410 2049 409.8 

1998 427 2078 415.6 

1999 405 
  

2000 431 
  

 

epiwfs;   

1. kw;w KiwfNshL xg;gpLifapy; ,k;Kiw Gupe;J nfhs;tjw;fk; 

ifahs;tjw;fk; kpf vspikahdJ. 

2. nfhLf;fg;gl;l tptuq;fSld; ,d;Dk; rpy tptuq;fs; NrHf;fg;gl;lhy; KO 

fzf;fPLfspYk; khw;wk; Vw;gLtjpy;iy. Nghf;F kjpg;Gfs; kl;LNk 

mjpfupf;fpd;wd. 

3. Roy; khWghLfspd; xU fhy tl;lj;ij efUk; ruhrup fhy ,ilntspahf 

vLg;gjd; %yk; Kiwahd Roy; khWghLfs; KOtJkhf ePf;fg;gLfpwJ. 

4. Fwpg;ghf njhlupd; Nghf;F kjpg;Gfs; xOq;fw;witahf ,Uf;Fk; nghOJ 

,k;Kiw kpfTk; rpwg;G tha;e;jJ. 

Fiwfs;   

1. Kd;fzpg;Gk;> tUq;fhyg; Nghf;fpid mwptijAk; Kf;fpa Nehf;fkhff; 

nfhz;l  Nghf;F gFg;gha;tpy; ,k;Kiw gad;gLj;jg;gLtjpy;iy. 

2. rpy rkaq;fspy; efUk; ruhrupapd; fhyj;NjHT #o;epiyiag; nghWj;jJ. 

3. nghJthf efUk; ruhrupfs;> Kid kjpg;Gfshy; ghjpf;fg;gLfpd;wd. 

4. ,J xOq;fw;w khWghLfis Kw;wpYkhf ePf;Ftjpy;iy. 

kPr;rpW tHf;fKiw   

 ,k;Kiw gutyhfg; gad;gLj;jg;gl;L tUfpwJ. nghUshjhu kw;Wk; tzpf 

fhyj; njhlH tupirfspd; Nghf;F kjpg;Gfisf; fhz;gjpy; ,k;Kiw Kf;fpa gq;F 

tfpf;fpwJ. 
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 tUq;fhy kjpg;gPl;bw;Fk;> Kd;fzpg;gpw;Fk; ,J ngupJk; cjTfpwJ. 

,k;Kiwapy; ngwg;gLk; Nghf;Ff; NfhL kpf nghUj;jkhd NeHf;NfhL 

vd;wiof;fg;gLfpwJ. Nghf;ff; Nfhl;bd; rkd;ghL y = a + bx> vd;f. 

nfhLf;fg;gl;Ls;s y kjpg;GfSf;Fk; ,r;rkd;ghl;bd; %yk; ngwg;gLk; y 

kjpg;gPLfSf;Fk; cs;s tpj;jpahrj;jpd; tHf;fq;fspd; $Ljiy kPr;rpW kjpg;G Mf;f 

Ntz;Lk; vd;w mbg;gilapy; a, b vd;w khwpypfs; kjpg;gplg;gLfpd;wd. ,k;khwpypfs; 

gpd;tUk; ,ay;epiy rkd;ghLfisj; jPHg;gjd; %yk; fzf;fplg;gLfpd;wd. 

  ∑y = na + b∑x ………. (1) 

   ∑xy = a∑x + b∑x
2
 ……… (2) 

 ,q;F x vd;gJ fhyg; Gs;spfisAk; y vd;gJ mjw;fhd kjpg;GfisAk;  

Fwpf;fpd;wd. ‘n’ vd;gJ nfhLf;fg;gl;l N[hb kjpg;Gfspd; vz;zpf;if. 

tUlq;fs; xw;iw vz;zpf;ifahf mikAk; nghOJ   

gb 1: nfhLf;fg;gl;l tUlq;fis epuy; 1-Yk; mjw;nfhj;j kjpg;gpid epuy;   

 2-Yk; vOj Ntz;Lk;.              

gb 2: 3-tJ epuypy;> epuy;-1y; cs;s tUlq;fSf;F Neuhf 0> 1> 2 .... vd  

 vOjp mtw;iw X vdf; Fwpf;f Ntz;Lk;. 

gb 3: mjd; eL cWg;ig A vd Fwpf;f Ntz;Lk;. 

gb 4: eL cWg;G A -y; ,Ue;J tpyf;fk; u = X – A fzf;fpl;L mjid epuy;  

 4-y; Fwpf;f Ntz;Lk;. 

gb 5:   u2 kjpg;igf; fz;Lgpbj;J epuy; 5-y; vOj Ntz;Lk;. 

gb 6:   epuy; 6-y; cs;s kjpg;Gfs; ngUf;fy; uy If; Fwpf;f Ntz;Lk;. 

,jw;fhd ,ay;epiy rkd;ghLfs; gpd;tUkhW 

  ∑y = na + b∑u     (1) ,q;Fu u = X-A 

   ∑uy = a∑u + b∑u
2
    (2) 

∑u = 0 , vd;gjhy; rkd;ghL (1) d; %yk; 

            𝒂 =
∑𝒚

𝒏
 

 rkd;ghL (2)-d; %yk; 

  ∑𝑢𝑦 = 𝑏∑𝑢2  
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    ∴ b= 
∑𝑢𝑦

∑𝑢2 

∴ kpfg; nghUj;jkhd NeHNfhl;bd; rkd;ghL 

  y = a + bu = a + b ( X - A) 

 

vLj;Jf;fhl;L 7   

 gpd;tUk; tptuq;fSf;F kPr;rpW tHf;f Kiwiag; gad;gLj;jp Nghf;F 
kjpg;Gfisf; fhz;f 

tUlk; 1990 1991 1992 1993 1994 

cw;gj;jp 
ld;fspy; 50 55 45 52 54 

 

jPh;T   

tUlk; 

(x) 

cw;gj;jp 

(y) 
X = x – 1990 

u = x-A 

= x-2 

u2 Uy 
Nghf;F 
kjpg;Gfs; 

1990 50 0 – 2 4 – 100 50.2 

1991 55 1 – 1 1 – 55 50.7 

1992 45 2  (A) 0 0 0 51.2 

1993 52 3 1 1 52 51.7 

1994 54 4 2 4 108 52.2 

Total 256   10 5  

A vd;gJ cj;Njr kjpg;G 

nghUj;jkhd NeHNfhl;bd; rkd;ghL 
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        Y  = a + bX 

    = a + bu , ,q;F  u = X – 2 

,ay;epiyr; rkd;ghLfs; gpd;tUkhW 

∑y =na + b∑u……….(1)  

∑uy = a∑u + b∑u
2
 ....(2) 

Σu = 0 vd;gjhy;> rkd;ghL (1) ,d; %yk; Σy = na 

𝑎 =
∑𝑦

𝑛
 

=
256

5
= 51.2 

rkd;ghL (2) ,d; %yk; 

∑ uy = b∑ u
2  

5 =10b 

                b= 
5

10
= 0.5 

  

nghUj;jkhd NeHf;Nfhl;bd; rkd;ghlhdJ 

 y = a + bu 

  y = 51.2 + 0.5 (X-2)  

 y = 51.2 + 0.5X -1.0  

 y = 50.2 + 0.5X 

Nghf;F kjpg;Gfs; 

50.2, 50.7, 51.2, 51.7, 52.2 

1996k; tUl cw;gj;jpia kjpg;gpl 

X = x – 1990 vd gpujpapLf 

X = 1996 –1990 = 6 

Y = 50.2 + 0.5X = 50.2 +0.5(6)     = 50.2 +3.0 = 53.2 tonnes. 
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tUlq;fs; ,ul;ilnaz;zpf;ifahf nfhLf;fg;gl;Ls;s nghOJ 

 ,q;F X y; eLtpy; cs;s ,U kjpg;Gfspd; ruhrupia A vd vLj;Jf; nfhs;s 

Ntz;Lk;. mg;nghOJ u =   
𝑋−𝐴

1/2
= 2(𝑋 − 𝐴) vdf; fpilf;Fk;. tUlq;fs; xw;iw 

vz;zpf;ifahf mikAk; nghOJ gpd;gw;wpa kw;w top Kiwfis ,q;Fk; gpd;gw;w 
Ntz;Lk;.  

vLj;Jf;fhl;L 8 

gpd;tUk; tptuq;fSf;F kPr;rpW tHf;f Kiwapy; Nghf;ff; Nfhl;il nghUj;Jf. 

tUlk; 

 
1983 1984 1985 1986 1987 1988 

tpw;gid 

(yl;rq;fspy;) 

 

3 8 7 9 11 14 

 

1991k; tUl tpw;gid kjpg;gPL fhz;f. 

jPh;T   

tUlk; (x) 
tpw;gid 

 (y) 
X = x-1983 u = 2X - 5 u

2
 uy 

Nghf;F 
kjpg;Gfs; 

1983 3 0 – 5 25 –15 3.97 

1984 8 1 – 3 9 – 24 5.85 

1985 7 2 – 1 1 – 7 7.73 

1986 9 3 1 1 9 9.61 

1987 11 4 3 9 33 11.49 

1988 14 5 5 25 70 13.37 

nkhj;jk; 52  0 70 66  
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u = X − A 

1 2/ 

  = 2(X −2 5.) = 2X −5 

NeHNfhl;bd; rkd;ghlhdJ 

 y = a + bX = a + bu 

,ay;epiyr; rkd;ghLfshtd 

 ∑y = na …….(1) 

  ∑uy = b∑u
2
 ……(2) 

rkd;ghL (1)  d; %yk; 52 = 6a  

                                         a =
52

6
 

                   = 8 67. 

rkd;ghL (2) d; %yk; 66 = 70b  

                   𝑏 =
70

66
 

                 = 0 94. 

nghUj;jg;gl;l NeHNfhl;bd; rkd;ghlhdJ 

 y = a + bu   

y = 8.67+0.94(2X-5)    

y = 8.67 + 1.88X - 4.7   

y = 3.97 + 1.88X -----------(3) 

Nghf;F kjpg;GfshdJ Nghf;F Nfhl;by; gpd;tUk; kjpg;Gfis X w;F kjpg;gpl 

fpilf;fpd;wd 

   X = 0, y = 3.97     X = 1, y = 5.85 

  X = 2, y = 7.73     X = 3, y = 9.61 

  X = 4, y = 11.49     X = 5, y = 13.37 

1991 k; tUl tpw;gid kjpg;gPl;il ngw X = x –1983 vd gpujpapLf 

           1991 – 1983 = 8 

           y = 3.97 + 1.88 × 8 

    = 19.01 yl;rq;fs; 
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epiwfs; : 

1. ,J xU fzpjtpay; Kiwahf ,Ug;gjhy; ,J vijr; rhHe;Jk; mikahJ vdNt 

Ma;thsupd; nrhe;j tpUg;G ntWg;Gfis ePf;FfpwJ. 

2. ,k;Kiwapy; tUq;fhy kjpg;Gfis kjpg;gpLtNjhL fhyj; njhlH tupirapd; 

,ilg;gl;l kjpg;GfisAk; kjpg;gpl ,aYk;. 

3. midj;J Nghf;F kjpg;GfisAk; ,k;Kiwapy; fzf;fpl ,aYk;. 

Fiwfs; : 

1. ,J xU fbdkhd Kiw rpy kjpg;Gfis NrHf;Fk; nghOJ fzf;fPLfis kPz;Lk; 

nra;a Ntz;Lk;. 

2. tzpf nghUshjhu fhyj;njhlHfs; NeHf;Nfhl;L Nghf;fhf ,Ug;gjpy;iy vd;gjhy; 

,it NeHf;Nfhl;L Nghf;Filait vd;W mDkhdpj;J ,g;Nghf;F kjpg;Gfis 

fzf;fpl;lhy; rpy Neuq;fspy; jtWfs; Vw;glyhk;. 

3. ,J Roy;> gUtfhy kw;Wk; Kiwaw;w khWghLfis fUj;jpy; nfhs;tjpy;iy. 

4. Nghf;F kjpg;gPLfis mLj;J tUfpd;w rpy fhyq;fSf;F kl;LNk kjpg;gpl ,aYk;. 

ePz;l fhy mstpy; ngWfpd;w kjpg;gPLfs; nghUj;jkhf ,uhJ. 

gUtfhy khWghLfs; : 

gUtfhy khWghLfs; vd;gJ xU tUlj;jpw;Fs; gUtj;jpw;Nfw;g Vw;glf;$ba Vw;w 

,wf;fq;fshFk;. gUtfhy khWghLfs; Vw;gLtjw;fhd fhuz fhupaq;fshtd 

i) xU ,lj;jpd; jl;g ntg;gepiy kw;Wk; thdpiy 
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ii) kf;fspd; njhd;W njhl;L tUk; gof;f tof;fq;fs; 

vLj;Jf;fhl;lhf Nfhil fhyj;jpy; I];fpuPk; tpw;gid> kio fhyj;jpy; Fil 

tpw;gid> FspHfhyj;jpy; fk;gsp Milfs; tpw;gid kw;Wk; rhFgb fhyq;fspy; 

tpisr;ry; Nghd;wit mjpfupf;fpd;wd.  

,uz;lhtjhf> jpUkz fhyq;fspy; jq;fj;jpd; tpiy $LfpwJ. gz;bif fhyq;fspy; 

gl;lhR> GJj;Jzpfs; Mfpatw;wpd; tpiy VWfpwJ.  

vdNt cw;gj;jpahsHfs;> tpw;gidahsHfs;> tpahghupfs;> thbf;ifahsHfs; Nghd;w 

midtUf;Fk; tUq;fhyj;ijg; gw;wp jpl;lkpl gUt fhy khWghLfs; kpf 

Kf;fpaj;Jtk; tha;e;jit MFk;. 

 gUt fhy khWghLfis mstpLtjd; Nehf;fkhdJ mtw;wpd; tpisTfisg; gw;wp 

mwpe;J kw;Wk; mjd; tpisitg; Nghf;fpdpd;W NtWgLj;Jjy; MFk;. 

gUtfhy khWghLfis mstpLjy; : 

gUt fhy khWghLfis mstpLtjpy; gpd;tUk; ehd;F KiwfSk; mjpf msT 

gad;gLj;jg;gLfpd;wd. 

1. vspa ruhrup Kiw 

2. Nghf;F tpfpj Kiw 

3. efUk; ruhrup tpfpj Kiw 

4. njhlH cwT Kiw 

Nkw;fz;l ehd;F Kiwfspy; gUt fhy khWghLfis mstpLtjw;F vspa ruhrup 
Kiw kpf RygkhdJ. 

vspa ruhrup Kiw : 

,e;j Kiwapy; gUt fhy FwpaPl;il fzf;fpLtjw;fhd gbfs; 

i) nfhLf;fg;gl;l tptuq;fis fhy thupahf tupirgLj;Jf. 

ii) xt;thU gUtj;jpw;Fk; ruhrup fzf;fpLf. 

iii) gUt fhy ruhrupfspd; ruhrupia fzf;fpl Ntz;Lk;. ,J nkhj;j ruhrup MFk;. 

iv) gUt fhy ruhrupia nkhj;j ruhrupapd; rjtPjj;jpy; vOJf. ,J gUt fhyf; 
FwpaPL  MFk;. 

,g;gUt fhy FwpaPLfspd; nkhj;jk; 100n. ,q;F ~n| vd;gJ xU tUlj;jpy; cs;s 
gUtq;fspd; vz;zpf;if MFk;. 
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vLj;Jf;fhl;L 9 

fPNo nfhLf;fg;gl;l tptuq;fSf;F vspa ruhrup Kiwapy; gUt fhy FwpaPLfs; 
fhz;f. 

fhyhz;L 

tUlk; I II III IV 

1989 30 40 36 34 

1990 34 52 50 44 

1991 40 58 54 48 

1992 54 76 68 62 

1993 80 92 86 82 

jPh;T      

     fhyhz;L 

tUlk; 

 
I II III IV 

1989 30 40 36 34 

1990 34 52 50 44 

1991 40 58 54 48 

1992 54 76 68 62 

1993 80 92 86 82 

nkhj;jk; 238 318 294 270 

ruhrup 47.6 63.6 58.8 54 

gUtfhy 

FwpaPLfs; 
85 113.6 105 96.4 

 

 nkhj;j ruhrhp  = 
47.6+63.6+58.8+54

4
 

                          =  
224 

4
 =56 

Kjy; fhyhz;bw;fhd gUtfhy FwpaPL = 
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  Kjy; fhyhz;L ruhrhp 
__________________________________________× 𝟏𝟎𝟎 

                  nkhj;j ruhrhp   

                        

   = 
47.6

56
× 100 = 85 

,uz;lhtJ fhyhz;bw;fhd gUtfhy FwpaPL = 

,uz;lhtJ fhyhz;L ruhrhp 
__________________________________________× 𝟏𝟎𝟎 

                  nkhj;j ruhrhp   

                                              

                                        = 
63.6

56
× 100 = 113.6 

%d;whtJ fhyhz;bw;fhd gUtfhy FwpaPL = 

%d;whtJ fhyhz;L ruhrhp 
__________________________________________× 𝟏𝟎𝟎 

                  nkhj;j ruhrhp   

 

                                           = 
58.5

56
× 100 = 105 

 

ehd;fhtJ fhyhz;bw;fhd gUtfhy FwpaPL = 

 

ehd;fhtJ fhyhz;L ruhrhp 
__________________________________________× 𝟏𝟎𝟎 

                  nkhj;j ruhrhp   

 

                                         = 
54

56
× 100 = 96.4 
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vLj;Jf;fhl;L 10 

gpd;tUk; tptuq;fSf;F vspa ruhrup Kiwapy; gUtfhy FwpaPLfisf; fhz;f. 

tUlk; 

fhyhz;L 1974 1975 1976 1977 1978 

I 72 76 74 76 74 

II 68 70 66 74 74 

III 80 82 84 84 86 

IV 70 74 80 78 82 

 

jPh;T   

fhyhz;L 

tUlk; 

 
I II III IV 

1974 72 68 80 70 

1975 76 70 82 74 

1976 74 66 84 80 

1977 76 74 84 78 

1978 74 74 86 82 

nkhj;jk; 

 
372 352 416 384 

ruhrup 

 
74.45 70.4 83.2 76.8 

gUtfhy 

FwpaPLfs; 
97.6 92.4 109.2 100.8 

 

nkhj;j ruhrhp = 
74.4+70.4+83.2+76.8

4
 

                         =  
304.8 

4
 =76.2 

Kjy; fhyhz;bw;fhd gUtfhy FwpaPL = 
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  Kjy; fhyhz;L ruhrhp 
__________________________________________× 𝟏𝟎𝟎 

                  nkhj;j ruhrhp   

                                     = 
74.4

76.20
× 100 = 97.6 

 

,uz;lhtJ fhyhz;bw;fhd gUtfhy FwpaPL = 

 ,uz;lhtJ fhyhz;L ruhrhp 
__________________________________________× 𝟏𝟎𝟎 

                    nkhj;j ruhrhp   

                                       = 
70.4

76.2
× 100 = 92.4 

 

%d;whtJ fhyhz;bw;fhd gUtfhy FwpaPL = 

%d;whtJ fhyhz;L ruhrhp 
__________________________________________× 𝟏𝟎𝟎 

                  nkhj;j ruhrhp   

                                           = 
83.2

76.2
× 100 = 109.2 

ehd;fhtJ fhyhz;bw;fhd gUtfhy FwpaPL = 

 

 ehd;fhtJ fhyhz;L ruhrhp 
__________________________________________× 𝟏𝟎𝟎 

                    nkhj;j ruhrhp   

                                              = 
76.8

76.2
× 100 = 100.8 

                                          = 97.6 + 92.4 + 109.2 + 100.8 

                         = 400 vdNt rupghHf;fg;gl;lJ. 

Roy; khWghLfs; : 

 tof;fkhf ,uz;L my;yJ ,uz;bw;F Nkw;gl;l Mz;Lfspy; fhyj; njhlH 

tupirapy; jpUk;g jpUk;g Vw;gLk; khWghLfis “Roy;fs;" vd;w gjk; Fwpf;fpwJ. 

tzpfk; kw;Wk; nghUshjhuj;Jld; njhlHGila fhyj; njhlH tupirfs; ahTk; Roy; 

khWghLfisg; ngw;wpUf;Fk;. tzpf nray;ghLfs; jpUk;g> jpUk;g Vw;w ,wf;f 
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mirTfisg; ngWtNj tpahghu Row;rpahFk;. ,r;Row;rp ehd;F gFjpfisf; 

nfhz;lJ. mitahtd 1. mgptpUj;jp 

2. gpd;dilT  

3. tPo;r;rp  

4. kPl;rp  

 xt;nthU epiyAk; nkJthf khwp kw;nwhU epiyia milfpwJ. xU 

tpahghuj;ij epiy epWj;jj; Njitahd nfhs;if khw;wq;fis cUthf;Ftjw;F 

Roy; khWghLfisg; gw;wp mwpe;J nfhs;tJ kpf mtrpakhfpwJ. tpahghupfs; 

mtHfSila tzpfj;jpd; tsHr;rp kw;Wk; tPo;r;rp epiyf; Nfw;wthW mtHfSila 

tpahghuj;ij epiyepWj;j jf;f eltbf;iffs; vLf;f Roy; khWghLfs; cjTfpd;wd. 

xOq;fw;w khWghLfs; : 

 xOq;fw;w khWghLfs; Kiwaw;w khWghLfs; vd;Wk; miof;fg;gLfpd;wd. 

,k;khWghLfs; Kiwahdit my;y. ,it Fwpg;gpl;l tbtj;jpy; kPz;Lk; kPz;Lk; 

epfohJ. ,k;khWghLfs; jpBnud Vw;gLk; NghH> epyeLf;fk;> Ntiy epWj;jk;> nts;sk; 

kw;Wk; Gul;rp Nghd;wtw;why; Vw;gLfpd;wd. ,k;khWghL xU FWfpa fhy khWghL 

MFk;. Mdhy; ,J fhyj; njhlH tupirapd; vy;yhg; gFjpfisAk; ghjpf;fpwJ. 

,k;Kiwaw;w khWghLfis mstplNth> jdpj;Jg; gpupj;Jf; $wNth ve;jtpj 

Gs;spapay; KiwfSk; ,y;iy. xU Kiwahd njhlHGila gFjpfs; midj;ijAk; 

ePf;fpa gpwF vQ;Rfpd;w gFjpNa xOq;fw;w khWghLfisf; Fwpf;fpwJ. 

gapw;rp tpdhf;fs ; 
1. fhyk; rhh; njhlh; thpir vd;why; vd;d? 

2. xU fhyk; rhh; njhlh; thpirapd; gy;NtW $Wfis tpthpf;fTk;. 

3. fhyk; rhh; njhlh; thpirg; gFg;gha;tpy; ePz;lfhyg; Nghf;if eph;zapf;Fk; xU 
Kiwapid tpthpf;fTk;. 

4. efUk; ruhrup Kiwapd; epiwfs; kw;Wk; Fiwfs;  ahit? 
5. gUtfhy khWghL gw;wp tpsf;Ff 

 
6. Fiwe;j th;f;f Kiwapd; fPo; xU Neh;Nfhl;bd; Nghf;fpid nghUj;Jf? NkYk; 

1990f;fhd kjpg;ig fzf;fpLf 

Mz;L : 1981 1982 1983 1984 1985   
cUthf;fg;gLk; 

nghUs; Fypz;lhhpy; 
 

: 15 16.5 18 20.5 25   

Y=19+2.4x  

Production for 1990 = 35.8 
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7. Ie;jhz;L efUk; ruhrhp Kiwapy; ePz;lfhyg; Nghf;F fhz;f 

Mz;L : 1986 1987 1988 1989 1990 1991 1992 1993 1994 
nryT : 50 36 43 44 38 38 32 38 41 

 

(42.2, 39.8, 39, 38, 37.4) 
 

8. Fiwe;j th;f;f Kiwapd; fPo; xU Neh;f;Nfhl;bd; Nghf;fpidg; nghUj;Jf kw;Wk; 
2012f;fhd epfu yhgj;jpid fzf;fpLf.  epfu yhgj;jpd; Xuhz;bd; njhif khWjy; 
ahJ 

Mz;L : 2004 2005 2006 2007 2008 2009 2010 
epfu yhgk; 
(&.Nfhbapy;) 

: 32 36 44 37 71 72 109 

 

Y=21.92+11.79x  

Profit for 2012=116.24 
 

9. Ie;J Mz;L efUk; ruhrhp Kiwapy; ePz;l fhyg; Nghf;F fhz;f 

cw;gj;jp : 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

tUlk; : 351 366 361 362 400 419 410 420 450 500 518 

             

(368,381.6, 390.4, 402.2, 419.8, 439.8, 459.6) 
 

 
 

10. Fiwe;j th;f;f Kiwapd; fPo; xU Neh;Nfhl;bd; Nghf;fpid nghUj;Jf kw;Wk; 2004k; 
Mz;bw;fhd kjpg;igf; fzf;fpLf 

Mz;L : 1997 1998 1999 2000 2001 2002 2003 
cUthf;fg;gLk; 

,Uk;G 
: 60 72 75 65 80 85 95 

 

Y=61.429+4.857x 

Production for 2004=95.428 
 

11. ehd;fhz;L efUk; ruhrhp Kiwapy; ePz;lfhyg; Nghf;F fhz;f 

Mz;L : 19

83 

19

84 

19

85 

19

86 

19

87 

19

88 

19

89 

19

90 

19

91 

19

92 

19

93 

19

94 
khzth; 
vz;zpf;
if 

: 37.

4 

31.

1 

38.

7 

39.

5 

47.

9 

42.

6 

48.

4 

64.

6 

58.

4 

38.

6 

51.

4 

84.

4 

 
 

(37.98, 40.74, 43.39, 47.74, 52.19, 53, 52.88, 55.73) 
 

12. Fiwe;j th;f;f Kiwapd; fPo; xU Neh;Nfhl;bd; Nghf;fpid nghUj;Jf kw;Wk; 
2014f;fhd epfu yhgj;jpidf; fhz;f 

Mz;L 2006 2007 2008 2009 2010 2011 2012 
epfu yhgk; 
Nfhbapy; 

35 40 38 44 37 100 89 

Y=24.605+10.035x 

Profit for 2014=104.885 
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Maj;njhiy tbtf;fzpjk ;  

mwpKfk; 
 
Maj;njhiy tbtf;fzpjk; my;yJ gFKiw tbtf;fzpjk; vd;gJ> vz;fshyhd 

mr;R J}uq;fspd; tupir Nrhbfspd; %yk; jsj;jpd; Nky; cs;s Gs;spfis 

tptupg;gNj. ,k;Kiwia mwpKfg;gLj;jp mjd;%yk; Gs;spfisf; Fwpf;Fk; Kiwia 

tptupj;jtH NuNd NlfhHl; vd;w gpnuQ;R ehl;Lf; fzpj ty;YeH MthH. mtH ,Nj 

Kiwia nfhz;L tistiufisAk;> NfhLfisAk; rkd;ghLfspd; %yk; tptupf;f 

KbAk; vd;W vLj;Jiuj;jhH. ,tNu tbtpaiyAk; ,aw;fzpjj;ijAk; Kjd; Kjypy; 

,izj;J ghHj;jtH. ,e;j fz;Lgpbg;GfSf;fhf mtiuf; nfsutg;gLj;Jk; tpjkhf> 

xU Gs;spapd; mr;Rj;njhiyTfisf; (mr;Rj;J}uq;fis) "fhHBrpad;" mr;Rj;J}uq;fs; 

vdTk;> mr;R jsq;fisf; “fhHBrpad; mr;Rj;jsq;fs;" vdTk; miof;fpd;Nwhk;. 

gFKiw tbtf;fzpjj;jpd; fz;Lgpbg;G etPd fzpjj;jpd; Muk;gkhff; 

fUjg;gLfpd;wJ. 

 

gpupTr; #j;jpuk; (Section Formula) 

 
Internal division  

 
A 𝑥1, 𝑥2  , B  𝑦1, 𝑦2  vd;w ,UGs;spfis ,izf;Fk; Nfhl;Lj;Jz;il cl;Gwkhf m:n  
vd;w tpfpjj;jpy; gpupf;Fk; Gs;sp 

 

 𝑥, 𝑦 =  
𝑚𝑥 2+𝑛𝑥 1

𝑚+𝑛
,
𝑚𝑦2+𝑛𝑦1

𝑚+𝑛
   MF«. 

 

External division  
 

A 𝑥1, 𝑥2  , B  𝑦1, 𝑦2  Mfpa ,U Gs;spfisAk; ,izf;Fk; Nfhl;Lj; Jz;il P vd;w 
Gs;sp ntspg;Gwkhf vd;w tpfpjj;jpy; gpupj;jhy;> mg;Gs;sp  P , 

 

 𝑥, 𝑦 =  
𝑚𝑥 2−𝑛𝑥 1

𝑚−𝑛
,
𝑚𝑦2−𝑛𝑦1

𝑚−𝑛
   MF«. 

 

vLj;Jf;fhl;L 1 

(3 , 5) , (8 , 10)  Mfpa Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;bd; eLg;Gs;spiaf; fhz;f. 
 

jPh;T 

 

 A(3 ,5), B(8 ,10) Mfpa Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;il cl;Gwkhf 2 : 3 

vd;w tpfpjj;jpy; gpupf;Fk; Gs;sp P(x,y) vd;f. 
 

𝑝 𝑥, 𝑦 =  
𝑚𝑥2 + 𝑛𝑥1

𝑚 + 𝑛
,
𝑚𝑦2 + 𝑛𝑦1

𝑚 + 𝑛
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𝑝 𝑥, 𝑦 =   
2 8 + 3(3)

2 + 3
,
2 10 + 3(5)

2 + 3
  

 

𝑝 𝑥, 𝑦 =   
16 + 9

5
,
20 + 15

5
  

 

𝑝 𝑥, 𝑦 =   
25

5
,
35

5
  

 
𝑝 𝑥, 𝑦 =   5,7  
 

 
vLj;Jf;fhl;L 2 

(2 > 1)> (3 > 5) Mfpa Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;il ntspg;Gwkhf 2 : 3 

vd;w tpfpjj;jpy; gpupf;Fk; Gs;spiaf; fhz;f. 

 
jPh;T 

 

 𝑥, 𝑦 =  
𝑚𝑥2 − 𝑛𝑥1

𝑚 − 𝑛
,
𝑚𝑦2 − 𝑛𝑦1

𝑚 − 𝑛
  

 

𝑝 𝑥, 𝑦 =   
2 3 − 3(2)

2 − 3
,
2 5 − 3(1)

2 − 3
  

 

𝑝 𝑥, 𝑦 =   
6 − 6

−1
,
10 − 3

−1
  

 

𝑝 𝑥, 𝑦 =   
0

−1
,

7

−1
  

 
𝑝 𝑥, 𝑦 =   0, −7  
 
eLg;Gs;sp  

 

A 𝑥1, 𝑦1  k‰W« B (𝑥2 , 𝑦2) vd;w Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;bd; eLg;Gs;sp 
 

(x,y) =  
𝑥1+𝑥2

2
,
𝑦1+𝑦2

2
  

eLf;Nfhl;L ikak;  

 Kf;Nfhzj;jpd; eLf;Nfhl;L ikak; vd;gJ  eLf;NfhLfs; re;jpf;Fk; 

Gs;spahFk;. A 𝑥1, 𝑦1  B (𝑥2, 𝑦2) kw;Wk; c  𝑥3𝑦3   Mfpa Gs;spfis cr;rpfshff; 

nfhz;l Kf;Nfhzj;jpd; eLf;Nfhl;L ikak; 
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(x,y)=  
𝑥1+𝑥2+𝑥3

3
,
𝑦1+𝑦2+𝑦3

3
  

vLj;Jf;fhl;L 3: 

(3,0) , (-1,4) Mfpa Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;bd; eLg;Gs;spiaf; fhz;f. 

 
jPh;T 

 

M(x,y) =  
𝑥1+𝑥2

2
,
𝑦1+𝑦2

2
  

M(x,y) =  
3+(−1)

2
,

0+4

2
  

M(x,y) =  
2

2
,

4

2
  = M(1,2) 

vLj;Jf;fhl;L 4: 

A 4, −6  B (3, −2) k‰W« c  5,2  Mfpatw;iw cr;rpfshff; nfhz;l Kf;Nfhzj;jpd; 
eLf;Nfhl;L ikak; fhz;f. 
 
jPh;T 

 

(x,y)=  
𝑥1+𝑥2+𝑥3

3
,
𝑦1+𝑦2+𝑦3

3
  

(x,y)=  
4+3+5

3
,
−6+−2+2

3
  

(x,y)=  4, −2  

,U Gs;spfspd; ,ilg;gl;l njhiyT 

A(x1, y1) k‰W«  B(x2, y2) vd;w ,U Gs;spfSf;F ,ilNaahd njhiyitf; fhZk; 

#j;jpuk; 

AB =   𝒙𝟐 − 𝒙𝟏 𝟐 +  𝒚𝟐 − 𝒚𝟏 𝟐
 

 

vLj;Jf;fhl;L 5: 

(-4, 0)   k‰W«  (3, 0) vd;w Gs;spfSf;F ,ilg;gl;l njhiyitf; fhz;f. 
 
jPh;T 

 

d =   𝒙𝟐 − 𝒙𝟏 𝟐 +  𝒚𝟐 − 𝒚𝟏 𝟐 

AB =   3 − −4 2 +  0 − 0 2 

AB =   7 2 +  0 2 



158 
 

AB =  49 

AB = 7 

vLj;Jf;fhl;L 6 

(4, 2), (7, 5) k‰W«   (9, 7) vd;w %d;W Gs;spfSk; xNu NeHNfhl;bd; kPJ mikAk; 

vdf; fhl;Lf. 

jPh;T 
 

d =   𝒙𝟐 − 𝒙𝟏 𝟐 +  𝒚𝟐 − 𝒚𝟏 𝟐 

 

AB
2
= (4-7)

2
+ (2-5)

2
 = (-3)

2
 + (-3)

2
 = 9+9 = 18 

BC
2
= (9-7)

2
+ (7-5)

2
 = (2)

2
 + (2)

2
 = 4+4 = 8 

AC
2
= (9-4)

2
+ (7-2)

2
 = (5)

2
 + (5)

2
 = 25+25= 50 

vdNt>  AB = 18 =  9 × 2  = 3 2 ; BC =  8 =  4 × 2  = 2 2 ; 

CA= 50  =  25 × 2  = 5  2  

,q;F AB+ BC = 3 2 + 2 2 = 5  2  AC vdf; fpilf;fpwJ. 

vdnt,  A, B, C vd;w Gs;spfs; xNu NeHNfhl;bd; kPJ mikfpd;wd. 

vLj;Jf;fhl;L 7: 

A (–3, –4), B (2, 6)  k‰W«   C (–6, 10) vd;w Gs;spfs; xU nrq;Nfhz Kf;Nfhzj;jpd; 

cr;rpfshFkh vdj; jPHkhdpf;f. 

jPh;T 

 d =   𝒙𝟐 − 𝒙𝟏 𝟐 +  𝒚𝟐 − 𝒚𝟏 𝟐 

AB
2
= (2- -3)

2
+ (6 - -4)

2
 = (5)

2
 + (10)

2
 = 25+100 = 125 

BC
2
= (-6-2)

2
+ (10-6)

2
 = (-8)

2
 + (4)

2
 = 64+16 = 80 

AC
2
= (-6 - -3)

2
+ (10- -4)

2
 = (-3)

2
 + (14)

2
 = 9+196= 205 

∴  AB
2
 + BC2 = 125 + 80 = 205 = CA

2 

xU gf;fj;jpd; tHf;fkhdJ kw;w ,U gf;fq;fspd; tHf;fq;fspd; $LjYf;Fr; rkk; 

vd;gjhy;> ABC xU nrq;Nfhz Kf;NfhzkhFk;. 

 

vLj;Jf;fhl;L 8: 

(a, a), (- a, - a)  kw;Wk; (- 𝑎 3 
, 𝑎 3 ) vd;w Gs;spfs; xU rkgf;f Kf;Nfhzj;ij 

mikf;Fk; vdf; fhl;Lf. 
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jPh;T 

 

d =   𝒙𝟐 − 𝒙𝟏 𝟐 +  𝒚𝟐 − 𝒚𝟏 𝟐 

AB =  −𝑎 − 𝑎 2 +  −𝑎 − 𝑎 2 

       =  −2𝑎 2 +  −2𝑎 2 

      = 4 𝑎2 + 4 𝑎2 

     =   8𝑎2 = 2 2𝑎 

BC=  −𝑎 3 − −𝑎 
2

+  𝑎 3 −− 𝑎 
2
 

     =  −𝑎 3 + 𝑎 
2

+  𝑎 3 + 𝑎 
2
 

     = 3𝑎2 + 𝑎2 − 2𝑎2 3 + 3𝑎2 + 𝑎2 + 2𝑎2 3 

        8𝑎2 = 2 2𝑎 

AC=   𝑎 − −𝑎 3 
2

+  𝑎 − 𝑎 3 
2
 

      = 𝑎2 + 2𝑎2 3 + 3𝑎2 + 𝑎2 − 2𝑎2 3 + 3𝑎2 

     =   8𝑎2 = 2 2𝑎 

∴ AB = BC= AC 

midj;J gf;fq;fSk; rkkhdjhy;> nfhLf;fg;gl;l Gs;spfs; xU rkgf;f 

Kf;Nfhzj;ij mikf;Fk;. 

 

vLj;Jf;fhl;L 9: 
 
(-7> -3)> (5> 10)> (15> 8) kw;Wk;    (3> -5)vd;w Gs;spfis> tupirkhwhky; vLj;J 
nfhz;lhy;> mit XH ,izfuj;jpd; cr;rpfshFk; vd ep&gpf;fTk;. 
 

jPh;T 

 

 

d =   𝒙𝟐 − 𝒙𝟏 𝟐 +  𝒚𝟐 − 𝒚𝟏 𝟐 

 

AB
2
= (5- -7)

2
+ (10 - -3)

2
 = (12)

2
 + (13)

2
 = 144+169 = 313 

BC
2
= (15-5)

2
+ (8-10)

2
 = (10)

2
 + (-2)

2
 = 100+4 = 104 

CD
2
= (3-15)

2
+ (-5- 15)

2
 = (-12)

2
 + (-13)

2
 = 144+196= 313 
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DA
2
=(3--7)

2
+ (-5--3)

2
 = (10)

2
 + (-2)

2
 = 100+4 = 104 

vdNt> AB=CD=  313  k‰W«     BC=DA=  104       vd;gjhš 

vjpH gf;fq;fs; rkk;. vdNt> ABCD XH ,izfukhFk; 

 

vLj;Jf;fhl;L 10: 
  

(3, –2), (3, 2), (–1, 2) k‰W« (–1, –2) vd;w Gs;spfis tupir khwhky; 
vLj;Jf;nfhz;lhy; mit xU rJuj;jpd; cr;rpfshFk; vdf; fhl;Lf. 
 
jPh;T 

 
 

d =   𝒙𝟐 − 𝒙𝟏 𝟐 +  𝒚𝟐 − 𝒚𝟏 𝟐 

 

 

AB
2
= (3-3)

2
+ (2 - -2)

2
 = (0)

2
 + (4)

2
 = 0+16 = 16 

BC
2
= (3+1)

2
+ (2-2)

2
 = (4)

2
 + (0)

2
 = 16+0 = 16 

CD
2
= (-1+1)

2
+ (2+2)

2
 = (0)

2
 + (4)

2
 = 0+16= 16 

DA
2
=(-1-3)

2
+ (-2--2)

2
 = (-4)

2
 + (0)

2
 = 16+0 = 16 

AB = BC = CD = DA =  16 = 4 

 
vdNt> midj;J gf;fq;fSk; rkk;. 
 

AC
2
= (-1-3)

2
+ (2 - -2)

2
 = (-4)

2
 + (4)

2
 = 16+16 = 32 

BD
2
= (-1-3)

2
+ (-2-2)

2
 = (-4)

2
 + (-4)

2
 = 16+16= 32 

 

AC=BD= 32 =4 2   vdNt> %iytpl;lq;fs; rkk;. 
 

MfNt> A, B, C k‰W« D vd;w Gs;spfs; xU rJuj;ij mikf;Fk;. 
 

II SLOPE OF A STRAIGHT LINE 

rha;T vd;gJ X mr;ir mbg;gilahf nfhz;L xU Nfhl;Lj;Jz;L ve;j msT 

rha;e;Js;sJ vd;gij Fwpj;J fzf;fpLtjhFk;. rha;Tld; $ba xU Nfhl;Lj;Jd;il 

%ytpl;lq;fshf fUjp xU nrt;tfNkh  my;yJ rJuNkh tiuaKbAk;. mt;thW 

tiuag;gLk; tbtj;jpd; nrq;Fj;J gFjpf;Fk; gLf;fpil gFjpf;Fk; cs;s tpjpfNk rha;T 

vd;W fzf;fpLfpNwhk;. 

AB vd;w Nfhl;Lj;Jz;L glj;jpy; fhl;bathW ,Ue;jhy; rha;T kpif tpfpjkh 

(Positive) ,Uf;Fk;. AB vd;w Nfhl;Lj; Jz;L vjph;khwhf (Anti Clockwise) ,Ue;jhy; rha;T 

Fiw tpfpjkhf (Negative) ,Uf;Fk; xU Nfhl;Lj;Jz;bd; rkd;ghL fz;lwpAk; NghJ rha;T 
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(Slope) Kf;fpa gq;F tfpf;fpwJ. nghJthf rha;T m vd;w Fwpapl;by; miof;fg;gLfpwJ. 

rha;Tfis mstpl gpd;tUk; #j;jpuq;fs; gad;gLj;jg;gLfpwJ. 

Formulae 

1. Slope of the line joining two points 

  ,uz;L Gs;spfs; nfhLj;jpUe;jhy; 

 𝑚 =
y2−y1

x2−x1
  

2. Slope of the line which is parallel to X axis 

  Nfhl;Lj;Jz;L X mr;Rf;F ,izahf nrd;why; 

 𝑚 =
y−y

x2−x1
 =

0

𝑥2−𝑥1
 =   0 

3. Slope of the line which is Parallel to y axis 

  Nfhl;Lj;Jz;L y mr;Rf;F ,izahf nrd;why; 

            𝑚 =
y2−y1

x−x
 =

y2−y1

0
 =  0 

4. Slope of the line joining the origin and any point 

  Nfhl;Lj;Jz;L Mjpg;Gs;spapy; (0>0) ,Ue;J vjhtJ xU Gs;spf;F nry;Ykhdhy; 

 

               𝑚 =
y1

x1
  

5. Slope of the equation 

  rkd;ghL nfhLf;fg;gl;bUe;jhy; 

        a = co-efficient of X 

               𝑚 =
−a

b
   b =co-efficient of y 

vLj;Jf;fhl;L 11. 

Find the slope of the lines joining the points 

fPo;fz;litfSf;F rha;it fzf;fplTk;. 

 

i) (-1, 3 and (2,5) 

ii) (-21) and (1,3) 

iii) (1/2, 3/2 and (-2, 1/2) 

iv) (2,0) and (0,-3) 
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jPh;T 

 

Formula 𝑚 =
y2−y1

x2−x1
 

i) Let A = (-1, 3) and B = (2,5) 

x1 y1   x2 y2 

     Slope of the line AB =
5−3

2−(−1)
 = 

2

3
 

ii) Let A = (-2,-1) and B = (1,3) 

    Slope of the line AB =
3−(−1)

1−(−2)
   =

4

3
 

iii) Let A = (1/2, 3/2) and B = (-2, 1/2) 

     Slope of the line AB =
1

2
−

3

2

−2−
1

2

 

 =
1−3

2
−4−1

2

   =
−2

2

−
5

2

   =
2

2
 x 

2

5
 =

2

5
 

  iv) Let A = (2,0) and B = (0,-3) 

       Slope of the line AB =
−3−0

0−2
 =

−3

−2
 =

3

2
 

vLj;Jf;fhl;L 12 

Find the Slope of the line joining the points 

fPo;fz;litfSf;F rha;it fzf;fplTk; 

i) (-3,2) and (4,2) 

ii) (2,5) and (2,3) 

iii) (0,0) and (1,2) 

jPh;T 

 

i) Let A = (-3,2) and B = (4,2) 

   Slope of the line AB =
2−2

4−(−3)
 = 

0

7
 = 0 

tpil 0 te;jhy; Nfhl;Lj;Jz;L X mr;Rf;F ,izahf nry;fpwJ vd;W mwpe;J nfhs;s 

Ntz;Lk;. 

ii) Let A = (2,5) and B = (2,3) 

    Slope of the line AB =  
3−5

2−2
  = 

−2

0
 = ∞ 
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tpil ∞ (infinite) te;jhy; Nfhl;Lj;Jz;L Y mr;Rf;F ,izahf nry;fpwJ vd;W mwpe;J 

nfhs;s Ntz;Lk;. 

iii) Let O = (0,0) and P= (1,2) 

     Slope of the line OP = 
2

1
  = 2 

 Nfhl;Lj;Jz;L Mjpg;Gs;spapy; (origin) ,Ue;J nry;tjhy; 
𝑦1

𝑥1
 vd;w #j;jpuk; 

gad;gLj;jg;gl;Ls;sJ. 

 vLj;Jf;fhl;L 13 

Find the slope of the equation of the lines 

i) 2X + 5y-4 = 0 

ii) X – 4y =3 

iii) y = X+1 

iv) KX + 2y -1=0 

jPh;T 

Formula : 𝑚 =
−a

b
     a = co-efficient of X 

b = co-efficient of y 

i) 2X +5y-4=0      a=2 

    𝑚 =
−2

5
     b=5 

 

ii) X-4y =3   a=1 

 𝑚 =
−1

−4
 = 

1

4
   b=-4 

 

iii) y = X+1   a=-1 

-X+y =1   b=1 

𝑚 =
−(−1)

1
 = 

1

1
  = 1 

 

iv) KX + 2y-1=0   a=k 

m= 
−𝑘

2
    b=2 
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vLj;Jf;fhl;L 14 

Show that the points (2,-4), (4,-2) and (7,1) are colllinear nfhLf;fg;gl;Ls;s Gs;spfs; xNu 

Neh;Nfhl;by; nry;fpd;wjh vd; fhz;f  

Let A = (2,-4) B = (4,-2) and C = (7,1) 

nfhLf;fg;gl;Ls;s %d;W Gs;spfs; xNu Neh;Nfhl;by; nry;fpwjh vd Muha Ntz;Lk; vd;why; 

Nfhl;Lj;Jz;L AB apd; rha;T BC apd; rha;Tf;F rkkhf ,Uf;f Ntz;Lk;. 

jPh;T 

 

Slope of AB =
−2−(−4)

4−2
 = 

2

2
  = 1 

Slope of BC =
1−(−2)

7−4
 = 

3

3
   = 1 

Slope of A,B and C lie on the same line they are collinear 

vLj;Jf;fhl;L 15 

Find the value of K if the points (K,3) (-6,4) and (-10,5) are collinear 

nfhLf;fg;gl;Ls;s Gs;spfs; xNu Neh;Nfhl;by; nrd;why; “K” d; kjpg;G vd;d? 

jPh;T 

 

Let A = (K,3) B = (-6,4) and C = (-10, 5) 

When A, B and C are collinear 

Slope of AB = Slope of BC 

   
4−3

−6−K
  = 

5−4

−10−(−6)
 

 
1

−6−𝐾
  = 

1

−4
 

Cross multiplying 

-6-k = -4 

-k = -4+6 

-k=2 

 k=-2 

vLj;Jf;fhl;L 16 

  Show that the line joining the points (-2,3) and (4,2) is parallel to the line joining the points 

(3,4) and (-3,5). 
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(-2,3), (4,2) vd;w Gs;spfs; nfhz;l Nfhl;Lj;Jz;L (3,4) , (-3,5) vd;w Gs;spfs; nfhz;l 

Nfhl;Lj;Jz;Lf;F ,izahf nry;fpwjh vd rhpghh;f;f.  

jPh;T 

 

Let A = (-2,3) B= (4,2) 

      C= (3,4) D = (-3,5) 

AB apd; rha;Tk; CD apd; rha;Tk; rkkhf ,Ue;jhy; ,uz;L Nfhl;Lj;Jz;Lk; ,izahf 

nry;fpwJ vd;W mwpayhk;. 

Slope of AB = m1 
2−3

4−(−2)
 = 

−1

6
 =

1

6
 

Slope of CD = m2 =
5−4

−3−3
 = 

1

−6
 = −  

1

6
 

 

m1=m2 Proved 

Hence the line AB is Parallel to the line CD 

vLj;Jf;fhl;L 17 

If the line joining the points (3,2) and (2,-3) is Parallel to the line joining the points (4,3) and 

(2,k) Find the value of K. 

(3,1), (2,-3) vd;w Gs;spfs; nfhz;l Nfhl;Lj;Jz;L (4,3,) (2,k) vd;w Nfhl;Lj;Jz;Lf;F 

,izahf nrd;why; “K” d; kjpg;G vd;d? 

jPh;T 

 

Let A = (3,2) B= (2,-3) 

      C= (4,3)   D= (2,k) 

Slope of AB = Slope of CD 

      
−3−2

2−3
  = 

K−3

2−4
 

  
−5

   −1
   = 

K−3

2
 

Cross Multiplying 

(-1) (K-3) = -2 x (-5) 

-K + 3 = 10 

-K = 10-3 
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-K =7 

K = -7 

vLj;Jf;fhl;L 18 

Show that the line joining the points (3,-4 and (2,1) is perpendicular to the line joining the  

points (2,2) and (3,3) 

(3,-4) (2,1) vd;w Gs;spfs; nfhz;l Nfhl;Lj;Jz;L (-2,2), (3,3) vd;w Gs;spfs; nfhz;l 

Nfhl;Lj;Jz;Lf;F nrq;Fj;jhf cs;sjh vd Muha;f 

jPh;T 

 

A= (3,1)  B = (2,1) 

C= (-2,2)  D =(3,3) 

AB apd; rha;itAk; CD apd; rha;itAk; ngUf;fpdhy; -1 tuNtz;Lk; mt;thW te;jhy; AB 

vd;w Nfhl;Lj;Jz;Lf;F nrq;Fj;jhf CD Nfhl;Lj;Jz;L nry;fpwJ vd mwpayhk;. 

Slope of AB = m1 = 
1(−4)

2−3
  =

5

−1
  = 5 

Slope of CD = m2 =
3−2

3−(−2)
 = 

1

5
 

m1 x m2 = -5 x 
1

5
 = -1 Proved. 

Hence the line AB is perpendicular to the line CD. 

 

vLj;Jf;fhl;L 19 

If the line joining the points (-3,4) and (2,-3) is perpendicular is the line joining the points 

(3,k) and (2,-3), Find the value of K. 

(-3,4), (2,-3) vd;w Gs;spfs; nfhz;l Nfhl;Lj;Jz;L (3,K), (2,-3) vd;w Gs;spfs; nfhz;l 

Nfhl;Lj;Jz;Lf;F nrq;Fj;jhf nrd;why; “K” d; kjpg;G vd;d? 

jPh;T 

 

Let A = (-3,4)   B= (2,-3) 

      C= (3,k)   D = (2,-3) 

Slope of AB = m1 = 
−3−4

2−(−3)
 = 

−7

5
 

m1 x m2 = -1 



167 
 

 
−7

5
  x m2 = -1 

m2 = -1 x 
5

7
 

5

7
  = 

−3−k

−2−3
 

 

5

7
 = 

−3−k

−1
 

Cross multiplying 

 7x (-3-k) = -1x5 

 -21 -7k = -5 

-7k = -5+21 

-7K = 16 

K =
−16

7
 

vLj;Jf;fhl;L 20 

 If the line AB is perpendicular to the line CD and the slope of AB = 
−5

4
 find the slope of CD 

AB vd;w Nfhl;Lj;Jz;L CD f;F nrq;Fj;jhf nry;fpwJ. AB apd; rha;T 
−5

4
 vdpy; CD apd; 

rha;T vd;d? 

jPh;T 

 

m1 = 
−5

4
   m2 =? 

m1 x m2 = -1 

−5

4
 x m2 = -1 

m2 = -1 x 
−4

5
  = 

4

5
 

Slope of CD = 
4

5
 

 

Njit kw;Wk; mspg;G 

  Njit kw;Wk; mspg;G Mfpait eilKiw tzpfj;jpy; Kf;fpaj;Jtk; 

ngWfpwJ. nghJthf tpiy mjpfhpf;Fk; NghJ nghUs;fspd; Njit FiwfpwJ. 

mNjNghy; tpiy FiwAk; NghJ nghUs;fspd; Njit mjpfkhfpwJ. ,e;epiyia 

Njit tpjp vdf; $WfpNwhk;. tiuglj;jpd; cjtpahy; Njitf;NfhL tiue;jhy; 
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mjDila rha;T vjph;jpirapy; ,Ug;gjhy;> rha;T Fiw vz;zpy; kjpg;gplg;gLk;. 

Njit tpjpapd; gpd;tUk; glj;jpd; %yk; njhpe;J nfhs;syhk;. 

 

 

mNjNghy; mspg;G tpjpia Fwpg;gpLtnjd;why; nghUs;fspd; tpiy Fiwthf 

,Uf;Fk; NghJ mspg;G Fiwthf ,Uf;fpwJ. tpiy mjpfhpf;Fk; NghJ mspg;Gk; 

mjpfhpf;fpwJ. mjdhy; mspg;Gf; Nfhl;bd; rha;T Neh; jpirapy; cs;sJ. rha;Tk; 

kpif vz;zpy; kjpg;gplg;gLfpwJ. mspg;G tpjpapid gpd;tuk; glj;jpd; %yk; 

njhpe;Jnfhs;syhk;. 

 

 

re;ij rkepiy : 

  Njitf;NfhL kw;Wk; mspg;Gf;NfhL ,uz;Lk; re;jpf;Fk; Gs;spNa re;ij 

rkepiy vd miof;fpNwhk;. ,g;Gs;spapy; cs;s tpiyAk;> msTk; Njit kw;Wk; 

mspg;G Mfpatw;iw rkepiyg;gLj;JfpwJ. gpd;tUk; glj;jpd; %yk; ,jid njspthf 

njhpe;Jnfhs;syhk;. 
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mlf;ftpiyf;Fk; cw;gj;jpf;Fk; cs;s xw;Wikia Fwpj;J gbg;gNj ,k;KiwahFk;. 

,jid rkd;ghL tbtpy; $wKbAk;. cjhuzkhf y=5x+1000 vd;w rkd;ghl;il 

vLj;Jf; nfhs;Nthk;. X vd;gJ Output Quantity vd itj;Jf;nfhz;lhy; y vd;gJ 

Cost of production (jahhpg;G nryT) vd;W $WfpNwhk;. X = 100 units vd 

vLj;Jf;nfhz;lhy;> Fwpg;gpl;Ls;s rkd;ghl;by; ,e;j vz;iz ehk; cgNahfpj;jhy; 

y=1500 vd ngwKbAk;. mg;gbnad;why; 100 vz;zq;fis cw;gj;jp nra;a nkhj;j 

nryT (Total cost) 1500 nrythfpwJ. mdhy; rkd;ghl;by; Fwpg;gpl;Ls;s 1000 vd;gJ 

epiyahd nrythfTk; (Fixed Cost) 5 vd;gJ khWgLk; nrythfTk; (Variable Cost) 

ehk; fUjyhk;. NkYk; 1500 nkhj;j nryit jahhpg;G vz;zpf;ifahy; tFj;jhy; 

fpilg;gJ ruhrhp nryT (Average cost) vd $w Ntz;Lk;. 

vLj;Jf;fhl;L :21 

   xU Nki[apd; tpiy &.500 ,Uf;Fk; NghJ 15 Nki[fs; tpw;gidahfpwJ. 

xU Nki[apd; tpiy &.400 ,Uf;Fk; NghJ 25 Nki[fs; tpw;gidahfpwJ. Nkw;$wpa 

epiyfSf;F xw;Wik ,Uf;Fkhapd; Njitf;Nfhl;bd; rkd;ghL jUf. 

jPh;T 

 

 Let  

 

X= demand         Y= price 

      15             500   

      25             400 

 

Demand curve points are (15,  500)   (25,  400)  

                   X1, Y1       X2,     Y2 

 

Equation formula  
 

 

 𝒚 − 𝒚𝟏 =
𝒚𝟐 − 𝒚𝟏

𝒙𝟐 − 𝒙𝟏
  𝒙 − 𝒙𝟏  
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 𝒚 − 𝟓𝟎𝟎 =
𝟒𝟎𝟎 − 𝟓𝟎𝟎

𝟐𝟓 − 𝟏𝟓
  𝒙 − 𝟏𝟓  

 

 𝒚 − 𝟓𝟎𝟎 =
−𝟏𝟎𝟎

𝟏𝟎
  𝒙 − 𝟏𝟓  

 

 𝒚 − 𝟓𝟎𝟎 = −𝟏𝟎  𝒙 − 𝟏𝟓  

 

 𝒚 − 𝟓𝟎𝟎 = −𝟏𝟎𝒙 + 𝟏𝟓𝟎 

  

10x+y=150+500 

10x+y=650 

The demand curve equation is 10x+y=650 

vLj;Jf;fhl;L:22 

xU NubNahtpd; tpiy &.500 ,Uf;Fk; NghJ 50 NubNah tpw;gidf;F fpilf;fpwJ. 

xU NubNahtpd; tpiy &.600 ,Uf;Fk; NghJ 75 NubNah fpilf;fpwJ. 

Nkw;$wpaitfSf;F xw;Wik ,Uf;Fkhapd; mspg;G Nfhl;bd; rkd;ghL jUf. NkYk; 

100 NubNah tpw;gidf;F fpilf;Fhapd; xU NubNah tpiy vd;dthf ,Uf;Fk;? 

jPh;T 

 

Let  

 
X= supply        Y= price 

      50             500 

      75             600 

    100               ? 

 
Supply curve points are (50,  500)   (75,  600)  

                X1,    Y1       X2,     Y2 

 

 

Equation formula  
 

 

 𝒚 − 𝒚𝟏 =
𝒚𝟐 − 𝒚𝟏

𝒙𝟐 − 𝒙𝟏
  𝒙 − 𝒙𝟏  

 

 𝒚 − 𝟓𝟎𝟎 =
𝟔𝟎𝟎 − 𝟓𝟎𝟎

𝟕𝟓 − 𝟓𝟎
  𝒙 − 𝟓𝟎  

 

 𝒚 − 𝟓𝟎𝟎 =
𝟏𝟎𝟎

𝟐𝟓
  𝒙 − 𝟓𝟎  

 

 𝒚 − 𝟓𝟎𝟎 = 𝟒  𝒙 − 𝟓𝟎  
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 𝒚 − 𝟓𝟎𝟎 = 𝟒𝒙 − 𝟐𝟎𝟎 

 y = 4x-200+500 

y = 4x+300 

The supply curve equation is y = 4x+300 

When x = 100 

y = 4(100)+300 

y=700 

If 100 Radios are made available the expected price per Radio is Rs 700 

vLj;Jf;fhl;L 23 

 xU epWtdk; 200 nghUis jahhpg;gjw;F nkhj;j nryT &.730 MfpwJ. 500 

nghUis jahhpg;gjw;F nkhj;j nryT &.970 MfpwJ. Nkw;$wpa tpguq;fSf;F 

xw;Wik ,Ug;gpd; mlf;ftpiyf;NfhL rkd;ghL fz;Lgpbj;J mjd;%yk; 400 nghUis 

jahhpg;gjw;F nkhj;j nryT vd;d vd;gij fzpf;fTk;. 

jPh;T 

 Let  

X= units         Y= cost 

      200                         730 

      500             970 

      400               ?   

            

    

Cost curve points are (200,  730)   (500,  970)  

               X1,    Y1       X2,     Y2 

 

Equation formula  
 

 𝒚 − 𝒚𝟏 =
𝒚𝟐 − 𝒚𝟏

𝒙𝟐 − 𝒙𝟏
  𝒙 − 𝒙𝟏  

 

 𝒚 − 𝟕𝟑𝟎 =
𝟗𝟕𝟎 − 𝟕𝟑𝟎

𝟓𝟎𝟎 − 𝟐𝟎𝟎
  𝒙 − 𝟐𝟎𝟎  

 

 𝒚 − 𝟕𝟑𝟎 =
𝟐𝟒𝟎

𝟑𝟎𝟎
  𝒙 − 𝟐𝟎𝟎  

 

 𝒚 − 𝟕𝟑𝟎 =
𝟒

𝟓
  𝒙 − 𝟐𝟎𝟎  

 

5 𝒚 − 𝟕𝟑𝟎 = 4 𝒙 − 𝟐𝟎𝟎  

5y-3650= 4x-800 
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-4x+5y=-800+3650 

-4x+5y=2850 

 

The cost curve equation is -4x+5y=2850 

When x=400 

-4(400)+5y=2850 

-1600+5y= 2850 

5y=2850+1600 

5y=4450 

Y=
𝟒𝟒𝟓𝟎

𝟓
  

Y=890 

vLj;Jf;fhl;L 24 

xU cztfj;jpy; nkhj;j nryTfs; (y) xU gFjp epiyahd nryTfshfTk;> kPjp 

nryTfs; egh;fis nghWg;G khWgLtjhfTk; cs;sJ. nkhj;j nryTfs; &.1040 Mf 

,Uf;Fk; NghJ 12 egUk;> nkhj;j nryTfs; &.1600 Mf ,Uf;Fk; NghJ 20 egUk; 

gphpj;Jf;nfhs;fpd;wdh;. 

1)  yf;Fk; xf;Fk; cs;s xw;Wikia Fwpf;Fk; rkd;ghL jUf. 

2)  epiyahd nryT kw;Wk; xU egUf;F MFk; khWgLk; nryT fhz;f. 

jPh;T 

Let  

 
X= supply        Y= price 

      12             1040 

      20             1600 

     

 
Equation points are (12,  1040)   (20,  1600)  

           X1,    Y1       X2,      Y2 

 

 

Equation formula  
 

 

 𝒚 − 𝒚𝟏 =
𝒚𝟐 − 𝒚𝟏

𝒙𝟐 − 𝒙𝟏
  𝒙 − 𝒙𝟏  

 

 𝒚 − 𝟏𝟎𝟒𝟎 =
𝟏𝟔𝟎𝟎 − 𝟏𝟎𝟒𝟎

𝟐𝟎 − 𝟏𝟐
  𝒙 − 𝟏𝟐  
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 𝒚 − 𝟏𝟎𝟒𝟎 =
𝟓𝟔𝟎

𝟖
  𝒙 − 𝟏𝟐  

 

 𝒚 − 𝟏𝟎𝟒𝟎 = 𝟕𝟎 𝒙 − 𝟏𝟐  

 

 𝒚 − 𝟏𝟎𝟒𝟎 = 𝟕𝟎𝒙 − 𝟖𝟒𝟎 

 

y=70x-840+1040 

y= 70x+200 

 

(i) The linear relationship of y and x is y =70x+200 
(ii) Constant expenses is Rs 200 
(iii) Variable expenses per member is Rs 70 

 

gapw;rp tpdhf;fs; 

1. (2,-2) (-1,4)Mfpa Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;bd; eLg;Gs;spiaf; 

fhz;f.                                                                            Answer =  
𝟏

𝟐,
, 𝟏  

2. (4 , 7) (1 , 2) Mfpa Gs;spfis ,izf;Fk; Nfhl;Lj; Jz;il ntspg;Gwkhf 

3 : 2.vd;w tpfpjj;jpy; gpupf;Fk; Gs;spiaf; fhz;f. 

                                                                        Answer =    (─5,─8) 

3. (2,5) , (5,2) k‰W«(6,6)  Mfpatw;iw cr;rpfshff; nfhz;l Kf;Nfhzj;jpd; 

eLf;Nfhl;L ikak; fhz;f.                                                                                                                              

Answer = 
𝟏𝟑

𝟑
,
𝟏𝟔

𝟑
   

4. ( 0, 4) k‰W«(6, 8)  vd;w Gs;spfSf;F ,ilg;gl;l njhiyitf; fhz;f. 

                                                                               Answer =   𝟓𝟐  

5. (0,3), (-2,1) k‰W« (-1,4)  vd;w Gs;spfs; xU nrq;Nfhz Kf;Nfhzj;jpd; 

cr;rpfshFkh vdj; jPHkhdpf;f.         Answer:   𝑨𝑩𝟐 = 𝟖, 𝑩𝑪𝟐 = 𝟏𝟎,  𝑨𝑪𝟐 = 𝟐 
 

6. (4, -4), (- 4, 4) kw;Wk; (4 3 , 4 3 )   vd;w Gs;spfs; xU rkgf;f 

Kf;Nfhzj;ij mikf;Fk; vdf; fhl;Lf. 

Answer:  𝑨𝑩 = 𝟖 𝟐, 𝑩𝑪 = 𝟖 𝟐, 𝑨𝑪 = 𝟖 𝟐 
 

7. (-2> -1)> (1> 0)> (4> 3) kw;Wk;    (1> 2)vd;w Gs;spfis> tupirkhwhky; 

vLj;J nfhz;lhy;> mit XH ,izfuj;jpd; cr;rpfshFk; vd ep&gpf;fTk;. 

                                       Answer:  𝑨𝑩𝟐 = 𝟏𝟎, 𝑩𝑪𝟐 = 𝟏𝟖, 𝑪𝑫𝟐 = 𝟏𝟎, 𝑨𝑫𝟐 = 𝟏𝟖 

𝑨𝑩𝟐 + 𝑩𝑪𝟐 ≠ 𝑨𝑪𝟐  𝑩𝑬𝑪𝑨𝑼𝑺𝑬 𝑨𝑪𝟐 = 𝟓𝟐 
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8. (3, 2), (5, 4), (3, 6) k‰W« (1, 4) vd;w Gs;spfis tupir khwhky; 

vLj;Jf;nfhz;lhy; mit xU rJuj;jpd; cr;rpfshFk; vdf; fhl;Lf. . 

                                                Answer:  𝑨𝑩𝟐 = 𝟖, 𝑩𝑪𝟐 = 𝟖, 𝑪𝑫𝟐 = 𝟖, 𝑨𝑫𝟐 = 𝟖 

𝑨𝑩𝟐 + 𝑩𝑪𝟐 = 𝑨𝑪𝟐  𝑩𝑬𝑪𝑨𝑺𝑼𝑺𝑬 𝑨𝑪𝟐 = 𝟏𝟔 
 

9. fPo;fz;litfSf;F rha;it fzf;fplTk;. 

i. (3>2)> (-3>1) 

ii. (3>-1)>(-2>0) 

iii. (-2>-1)>(5>7) 

Answer: (i) 
−𝟏

−𝟔
  (ii) 

𝟏

−𝟓
  (iii)  

𝟖

𝟕
 

 

10. (-3,1)  (3 , 4) vd;w Gs;spfs; nfhz;l Nfhl;Lj;Jz;L (5,1) and (1 , -1) 

  vd;w Gs;spfs; nfhz;l Nfhl;Lj;Jz;Lf;F ,izahf nry;fpwjh vd rhpghh;f;f.  

Answer: slope of AB= 
𝟏

𝟐
  and slope BC = 

𝟏

𝟐
 

 

11.  (2,3) and (4,2)  vd;w Gs;spfs; nfhz;l Nfhl;Lj;Jz;L (5 , 3) and (6,5) 

vd;w Gs;spfs; nfhz;l Nfhl;Lj;Jz;Lf;F nrq;Fj;jhf cs;sjh vd Muha;f 

Answer: slope of AB= 
−𝟏

𝟐
  and slope BC = 

𝟐

𝟏
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,aw;fzpjk; 

,aw;fzpj Nfhitfs; (Algebraic Expressions) 

 $l;ly;> fopj;jy;> ngUf;fy; kw;Wk; tFj;jy; Mfpa nray;fspy; kjpg;Gfs; 

khWk; jd;ik nfhz;l Mq;fpy vOj;J;fisAk; khwpfshf gad;gLj;jpr; 

nray;gLj;Jk; fzpjg;gFjp ,aw;fzpjk; MFk;. mt;thW khwpfis nfhz;L gy 

cWg;Gfis Nkw;Fwpa nray;fSf;F ntspg;gLj;Jk; njhFg;G ,aw;fzpj Nfhitfs; 

vdg;gLk;. 

Polynomial Expressions gy;YWg;Gf; Nfhitfs; 

 cjhuzkhf 4x52 + 3x51 - 7 vd;w xU vz;Nfhitia vLj;Jf; nfhs;Nthk;. 

,jpy; 5-I mb vz;zhf nfhz;L mLf;Ff FwpaPl;by; vOjg;gl;bUf;fpwJ. ,e;j 5-f;F 

gjpy; khwp milahsj;jpy; Mq;fpy vOj;J xd;iw nfhz;L gpd;tUkhW 

cUthf;fyhk;. 

4x2 + 3x-7 (or) 4a2 + 3a - 7 

 ,Njg;Nghy; ,uz;L my;yJ mjw;F Nkw;gl;l khwpfis nfhz;Lk; Nfhitfs; 

cUthf;f KbAk;. ,t;thW khwpfisf; nfhz;L ,uz;L my;yJ mjw;F Nkw;gl;l 

cWg;Gfshy; mikf;fg;gLk; Nfhitfis gy;YWg;Gf; Nfhitfs; vd;W 

miof;fpNwhk;. 

Monomial Expression XUWg;Gf; Nfhit 

 xU Nfhitapy; xNu xU cWg;G kl;Lk; ,lk; ngWkhdhy; mJ 

XUWg;Gf;Nfhit vdg;gLk;. 

Example : 1/3. 3x -3x2 

Biomial Expression <UWg;Gf; Nfhit 

 xU Nfhitapy; ,uz;L cWg;Gfs; kl;Lk; ,lk; ngWkhdy; mJ <UWg;Gf; 

Nfhit vdg;gLk;. 

Example : x+y, 2x-3, 7/3a+b, 3x2-13 

Trinomial Expression %TWg;Gf; Nfhit 

 xU Nfhitapy; %d;W cWg;Gfs; kl;Lk; ,lk; ngWkhdy; mJ %TWg;Gf; 

Nfhit vdg;gLk;. 
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Example : 3a+2b+c, 2x2+3x-4, 4x3-7x2-3 

Co-efficient nfO 

 khwpapd; jd;ikia jPh;khdpf;Fk; epiy vz;jhd; (Constant) nfO vd;W 

miof;fg;glfpwJ. cjhuzkhf 4x2-3x+7 vd;w rkd;ghl;by; 4x2 vd;w cWg;gpy; x2d; 

nfO 4 MFk;. mg;gbnad;why; x2 vd;w khwp mijg;Nghy; 4 klq;F cs;sJ vd;w 

jd;ikia ngWfpwJ. ,JNghy; x vd;w khwpf;F -3 vd;gJ nfOthf 

Fwpg;gplg;gl;Ls;sJ. NkYk; 7 vd;gJ khwpyp cWg;G my;yJ jdp cWg;G (Constant) 

vd;W miof;fg;gLfpwJ. 

xU gy;YWg;G Nfhitapd; gb (Degree of a Polynomial Expression) 

 xU cWg;gpy; cs;s khwpapd; mLf;Ff;Fwpia (Degree (or) Power (or) Index) 

mk;khwpapd; gb vd;W miof;fpNwhk;. ,JNghy; xU gy;YWg;Gf; Nfhitapy; cs;s 

cWg;Gfspy; ve;j cWg;gpd;gb kpfg; nghpajhf cs;sNjh me;j vz;Nz 

mf;Nfhitapd; gb vd;W miof;fg;gLfpwJ. 

 cjhuzkhf 4x2-3x+7 vd;w Nfhitapy; cs;s khwpfspy; kpfg;nghpa mLf;Ff; 

Fwp ,uz;L vd ,Ug;gjhy; ,J ,Ugbf;Nfhit vd;W miof;fg;gLfpwJ. 

gy;YWg;G Nfhitapd; VWthpir kw;Wk; ,wq;F thpir 

(Ascending and Descending order of polynomial) 

 xU gy;YWg;Gf; Nfhitapy; cs;s gy cWg;Gfs; mtw;wpy; cs;s khwpfspd; 

gbfSf;F jFe;jthW VWthpirapNyh my;yJ ,wq;FthpirapNyh mikg;gJ 

,k;KiwahFk;. mt;thW nra;tjhy; gy;YWg;G Nfhitfspd; nray;fs; 

vspjhf;fg;gLfpwJ. 

 cjhuzkhf  8-7x2+10x-3x3+x5+4x4 vd;w Nfhit vLj;Jf; nfhs;fNthk;. 

 VWthpir : 8+10x-7x2-3x3+4x4+x5 

 ,wq;F thpir : x5+4x4-3x3-7x2+10x+8 

 gy;YWg;G nfhit nray;fspy; ,wq;F thpir Kiwjhd; ngUk;ghYk; 

gad;gLj;jg;gLfpwJ. 

gy;YWg;Gf; Nfhitfs; - $l;ly; 

 ,uz;L my;yJ mjw;F Nkw;gl;l gy;YWg;G Nfhitfis $l;l 

Ntz;Lnkd;why; Kjypy; $l;l Ntz;ba Nfhitfspd; milg;GFwpfis ePf;f 
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Ntz;Lk;. mjd;gpd; xt;nthU xNu jd;ikia nfhz;l cWg;Gfis mjDila kpf 

kw;Wk; Fiw jd;ikf;Nfw;g $l;ly; fopj;jy; Kiwfis nray;gLj;j Ntz;Lk;. 

vLj;Jf;fhl;L  1: Add 2x+3 with 3x+5 

jPHT  (2x+3)+( 3x+5) 

  =2x+3+3x+5 

  =5X+8 

vLj;Jf;fhl;L  2: Add 5x2-6 with 3x2-5 

jPHT  (5x2-6)+( 3x2-5) 

  = 5x2-6+3x2-5 

  =8x2-11 

gy;YWg;Gf; Nfhitfs; - fopj;jy; 

 xU gy;YWg;G NfhitapypUe;J kw;nwhU gy;YWg;Gf; Nfhitia fopf;f 

Ntz;Lnkd;why; milg;Gf;Fwpia ePf;Fk;NghJ ,uz;lhtj Nfhitapy; cs;s epiw 

vz; cWg;G Fiw vz; cWg;ghfTk;> Fiw vz; cWg;G epiw vz; cWg;ghfTk; 

khw;wpagpd; $l;ly; fopj;jy; Kiwfs; nray;gLj;jg;gLfpwJ. 

vLj;Jf;fhl;L  3 subtract 3x+5 from 2x+3 

jPHT  (2x+3)-( 3x+5) 

  =2x+3-3x+5 

  = -x-2 

vLj;Jf;fhl;L  4 subtract 3x2-5 from 5x2-6 

jPHT  (5x2-6)-(3x2-5) 

  =5x2-6-3x2-5 

  =2x2-1 
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gy;YWg;Gf; Nfhitfs; - ngUf;fy; 

 xU gy;YWg;Gf; Nfhitia xU vz;zhy; ngUf;Fk; NghJ xt;nthU 

cWg;igAk; ngUf;f Ntz;ba vz;zhy; ngUf;f Ntz;Lk;. mJnghy; ,uz;L 

gy;YWg;Gf; Nfhitfis ngUf;f Ntz;Lnkd;why; xt;nthU cWg;igAk; mLj;j 

Nfhitapy; cs;s xt;nthU cWg;GfNshL ngUf;fp ,Wjpapy; Xhpd cWg;Gfis 

xd;W Nrh;j;J $l;l Ntz;Lk;. 

 nfOTld; $ba ,U cWg;Gfisg; ngUf;Fk;NghJ nfOf;fis jdpahfTk;> 

khwpfis jdpahfTk; ngUf;f Ntz;Lk;. mJNghy; ,U ntt;NtW khwpfisg; 

ngUf;Fk; NghJ Mq;fpy vOj;J thpirapy; vOj Ntz;Lk;. 

vLj;Jf;fhl;L  5 Multiply (3x2-7x+5) × (-4x3) 

jPHT 

(3x2-7x+5) × (-4x3)= (-4x3×3x2)+( -4x3×(-7x)) +(-4x3×5) 

            = -12x5+28x4+(-20x3) 

            =-12x5+28x4-20x3 

vLj;Jf;fhl;L  6 Multiply (2x+3) × (3x-5) 

jPHT 

(2x+3) × (3x-5) = [2x×3x]+[2x (-5)]+[3×3x]+[3x(-5)] 

      = 6x2+(-10x)+9x+(-15) 

      =6x2-10x+9x-15 

     =6x2-x-15 

gy;YWg;Gf; Nfhitfs; - tFj;jy; 

 xU gy;YWg;Gf; Nfhitia kw;nwhU Nfhitahy; tFg;gJ tFj;jyhFk;. 

rhjhuz vz;fspy; tFj;jy; Kiwia gpd;gw;WtJ Nghy; gy;YWg;G NfhitfspYk; 

gpd;gw;wg;gLfpwJ. 

vLj;Jf;fhl;L 7  Divide (-4x3) from (-12x5+28x4-20x3) 
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jPHT 

 = 
−12𝑥5+28𝑥4−20𝑥3

−4𝑥3  = 
−12𝑥5

−4𝑥3 +
28𝑥4

−4𝑥3 −
20𝑥3

−4𝑥3 

  = 3x2-7x+5 

Factorisation fhuzpg;gLj;Jjy; 

 ,uz;L my;yJ mjw;F Nkw;gl;l Nfhitfisg; ngUf;fpdhy; ngUf;fy; gyd; 

fpilf;fpwJ. ,e;j ngUf;fw; gyd; fpilf;ff; fhuzkhf cs;s Nfhitfs; ngUf;fw; 

gyd; Nfhitf;F fhuzpfshf fUjg;gLfpwJ. 

 cjhuzkhf (2x+3) kw;Wk; (3x-5) vd;w ,U Nfhitfis vLj;Jf;nfhs;Nthk;. 

,uz;ilAk; ngUf;fpdhy; 6x2-x-15 vd;w Nfhitahf tpil fpilf;fpwJ. ,e;j 

tpilfs; fpilf;f NkNy $wg;gl;l ,UNfhitfSk; fhuzkhf ,Uf;fpwJ. mjdhy; 

mitfs; fhuzpfs; vd;W miof;fg;gLfpwJ. NkYk; me;j tpilapy; ,Ue;J VjhtJ 

xU fhuzpia tFj;jhYk; kw;nwhU fhuzp tpilahf fpilf;fpwJ. 

 NkYk; gy;YWg;G Nfhitfspd; fhuzpfis kjpg;gpl Algebraic Identities vd;W 

miof;fg;gLk;. ,aw;fzpj xw;Wik #j;jpuq;fSk; Njitg;gLk; ,lq;fspy; 

cgNahfg;gLj;jg;gLfpwJ. kw;w ,lq;fspy; fhuzpg;gLj;jg;gLfpwJ. kw;w ,lq;fspy; 

fhuzpg;gLj;jg;gLk; Nfhitapy; nghJ cWg;Gfis jdpahf gphpj;J mjd;%yk; 

fhuzpfs; fz;lwpag;gLfpwJ. 

vLj;Jf;fhl;L 8 Find the factors of 7x 

jPHT 

  7x= 7 × x = 7x 

  =7, x 

The factors of 7 and X 

vLj;Jf;fhl;L  9 Find the factors of  3x-6y 

 (,uz;L cWg;GfisAk; 3 vd;w vz;zhy; tFf;f KbAk;. vdNt mij 

,uz;L cWg;GfSf;Fk; nghJthf itj;J ntspNa vLf;Fk;NghJ fhuzpfs; 

fpilf;fpwJ). 

  3x-6y= 3(x-2y) 
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           = 3, (x-2y) 

vLj;Jf;fhl;L  10  find the factors of 2x3+6x2+4x 

  2x3+6x2+4x= 2x(x2+3x+x) 

 (Kjypy; vy;yh cWg;Gf;Fk; nghJthd 2x ntspNa vLf;fg;gl;lJ. NkYk; 

x2+3x+2 vd;gijAk; fhuzpg;gLj;j KbAk;. ,jw;F ,Ugbr; rkd;ghLfspy; 

fhuzpg;gLj;jy; Kiwapy; jPh;T fz;l Kiw ,jw;F gad;gLj;j Ntz;Lk;). 

  x2+3x+2= x2+2x+x+2 

  =x(x+2)+1(x+2) 

  = (x+2) (x+1) 

2x3+6x2+4x= (2x) (x+2) (x+1) 

Equations rkd;ghLfs; 

 ,uz;L NfhitfSf;F (Expressions) ,ilapy; xw;Wikia Vw;gLj;jp xd;W 

kw;nwhd;wpw;F rkk; (=) vd;w FwpaPl;by; Fwpg;gpLtNj rkd;ghL vdg;gLk;. 

 cjhuzkhf 4x+3 = 3x+6 vd;w rkd;ghl;il vLj;Jf; nfhs;Nthk;. 4x+3 vd;w 

Nfhit 3x+6 vd;w Nfhitf;F rkk; vd;W xw;Wik Vw;gLj;jg;gLfpwJ. rkk; vd;W 

$wg;gLtjhy; x vd;gJ xU Fwpg;gpl;l kjpg;gpy; ,Uf;Fk; NghJ ,uz;L NfhitfSk; 

rkkhfpwJ. xd; kjpg;Gf;fhd x Variables xU gf;fkhTk;> epiy vz;fs; xU 

gf;fkhfTk; nfhz;L te;J tpilfhz KbAk;. 

  4x-3x = 6-3 

  x =3 

x=3 vd;W ,Uf;Fk;NghJ ,uz;L NfhitfSk; rkkhf ,Uf;fpwJ. 

(4x3)+3=(3x3)+6 

15 = 15 
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Linear Equations xUgb rkd;ghLfs; 

 An equation, whose highest index or power is one, known as Linear equation. 

Otherwise known as the first degree equation. 

 xU rkd;ghl;by; cs;s khwpfspd; mLf;Ffs; xd;wpw;F kpfhky; ,Ue;jhy; 

xUgb rkd;ghL my;yJ rhjhuz rkd;ghL vd miof;fg;gLfpwJ. ,jDila nghJ 

tbtk; ax+b=0 MFk;. x vd;gJ khwp (Variable) MFk;. a kw;Wk; b vd;gJ epiy 

vz;fs; MFk;. ,t;tif rkd;ghl;by; jPh;T fhz;gJ vspJ. 

vLj;Jf;fhl;L  11 solve 3x+6=0 

jPHT 

  3x=-6 

  X=
−6

3
= -2 

vLj;Jf;fhl;L  12  solve  
𝑥

2
+ 1 = 5 

jPHT 

                         
𝑥

2
= 5 − 1 

                         
𝑥

2
= 4 

                            
𝑥

2
=

4

1
 (Cross multiplying) 

  X=8 

vLj;Jf;fhl;L  13 solve 
𝑥

3
+

𝑥

5
= 8 

jPHT 

                         
5𝑥+3𝑥

15
=8 (taking L.C.M) 

  5x+3x=120 

   8x=120 

   X= 
120

8
  

                          X= 15 
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vLj;Jf;fhl;L  14 solve  
𝑥+2

4
=

𝑥−3

3
 

jPHT 

  
𝑥+2

4
=

𝑥−3

3
 (Cross multiplying)  

  3 𝑥 + 2 = 4(𝑥 − 3) 

                             3𝑥 + 6 = 4𝑥 − 12 

  4𝑥 − 3𝑥 = −12 − 6 

             −𝑥 = −18 

   𝑥 = 18 

vLj;Jf;fhl;L  15  solve   
𝑥

2
− 2 =

3

5
𝑥 + 4 

jPHT 

  
𝑥

2
−

3

5
= 4 + 2 

                         
5𝑥−6𝑥

10
= 6 

                          5𝑥 − 6𝑥 = 60 

                            −𝑥 = 60 

  𝑥 = −60 

vLj;Jf;fhl;L  16 solve   
4

𝑥+2
=

3

𝑥−3
 

jPHT 

          
4

𝑥+2
=

3

𝑥−3
 (Cross multiplying) 

  4 𝑥 − 3 = 3(𝑥 + 2) 

                            4𝑥 − 12 = 3𝑥 + 6 

  4𝑥 − 3𝑥 = 6 + 12 

  𝑥 = 18 
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vLj;Jf;fhl;L  17  solve  
𝑥−3

𝑥−1
+

2𝑥+1

𝑥−2
= 3 

jPHT 

  Multiplying both sides by (x-1) (x-2) 

  
 𝑥−3  𝑥−1  𝑥−2 

𝑥−1
+

 2𝑥−1  𝑥−1  𝑥−2 

𝑥−2
=3 𝑥 − 1  𝑥 − 2  

                              𝑥2 − 2𝑥 − 3𝑥 + 6 +  2𝑥2 − 2𝑥 + 𝑥 − 1 = 3 𝑥2 − 2𝑥 − 𝑥 + 2  

                            𝑥2 − 2𝑥 − 3𝑥 + 6 + 2𝑥2 − 2𝑥 + 𝑥 − 1 = 3𝑥2 − 6𝑥 − 3𝑥 + 6 

                            𝑥2 + 2𝑥2 − 3𝑥2 − 2𝑥 − 3𝑥 − 2𝑥 + 𝑥 + 6𝑥 + 3𝑥 = 6 + 1 − 6 

                         3𝑥 = 1 

                            𝑥 =
1

3
                

  xUkpj;j xUgb rkd;ghLfs; 

 xUgbr;rkd;ghLfspy; ,uz;L my;yJ mjw;F Nkw;gl;l khwpfs; te;jhy;> 

khwpfspd; tpilia mwpe;J nfhs;tjw;fhd gad;gLj;jg;gLk; rkd;ghLfNs xUkpj;j 

xU gb rkd;ghLfs; MFk;. 

 cjhuzkhf x kw;Wk; y vd;w khwpfs; nfhz;l xU rkd;ghL ,Ue;jjhy; x, 

yd; kjpg;Gfhd mjw;F xj;j kw;nwhU rkd;ghl;il njhpe;J nfhz;L ,uz;L 

rkd;ghLfis jPh;f;f Ntz;Lk;. ,Wjpapy; x, y kjpg;G fhzKbAk;. 

 vj;jid khwpfs; ,Uf;fpwNjh mj;jid xUkpj;j rkd;ghLfs; 

gad;gLj;jpdhy;jhd; khwpfspd; kjpg;ig fhz ,aYk;. x, y, z vd;w %d;W khwpfs; 

,Ue;jhy; %d;W xUkpj;j xUgb rkd;ghLfs; gad;gLj;j Ntz;Lk;. 

 Simultaneous equations are those equations in which the number of equations must 

be equal to the number of unknows. It is used to find the values of unknowns. 

Example : 

 x+y=5 

 x-y=1 

Simultaneous Linear Equations jPh;f;Fk; Kiw 



184 
 

1.Elimination Method (ePf;fy; Kiw) 

 ,k;Kiwapy; rkd;ghLfspy; Vjhtj xU khwpapd; nfOit rkkhf;fp ePf;fptpl;L 

kw;nwhU khwpapd; kjpg;G fz;Lgpbf;fg;gLfpwj. gpwF mij VjhtJ xU rkd;ghl;by; 

gpujpapl;L kw;w khwpapd; kjpg;G fzf;fplg;gLfpwJ. 

2.Method of Substitution (gpujpaPl;L Kiw) 

 ,k;Kiwapy; khwpfspd; njhlh;ig fUj;jpy; nfhz;L xU rkd;ghl;by; cs;s 

xU khwpf;F ,izahd kjpg;G fhzg;gLfpwJ. ,k;kjpg;G kw;nwhU rkd;ghl;by; 

gpujpapl;L xNu khwpia nfhz;l xUgbr; rkd;ghlhf khw;wp mjd;%yk; xU khwpapd; 

kjpg;G fz;Lgpbf;fg;gLfpwJ. mjd;gpd; ,e;j kjpg;G VjhtJ xU rkd;ghl;by; 

gpujpapl;L mLj;j khwpapd; kjpg;gk; fzf;fplg;gLfpwJ. 

vLj;Jf;fhl;L  18 solve the equation  

jPHT 

  x- 2y=1 

  2x+y=-3   

Method of Elimination  

  x- 2y=1 ---------------(1) 

  2x+y=-3---------------(2) 

(1) ×1  x  - 2y   =1 

(2) ×2  4x+2y = -6   (+) 

________________________ 

(1)+(2) 5x  = -5 

________________________ 

𝑥 =
−5

 5
 ; x= -1 

Substituting x= -1 in (1) 

x-2y=1 

-1-2y=1 
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-2y=1+1 

-2y=2 

𝑦 =
2

−2
= −1 

Method of Substitution  

x- 2y=1 ---------------(1) 

  2x+y=-3---------------(2) 

x- 2y=1 

x=1+2y 

Substituting x=1+2y in (2) 

2x+y=-3---------------(2) 

2(1+2y)+y=-3 

2+4y+y=-3 

2+5y=-3 

5y=-3-2 

5y=-5 

𝑦 =
−5

5
= −1 

Substituting y= -1 in (1) 

x- 2y=1 

x- 2(-1)=1 

x+2=1 

x=1-2 

x=-1 
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vLj;Jf;fhl;L  19  Solve the following equation  

4x-3y-1=0 

2x-5y+3=0 

jPHT 

4x-3y=1---------------------(1) 

2x-5y=-3--------------------(2) 

(1) ×1  4x- 3y = 1 

(2) ×2  4x-10y=-6    (-) 

______________________________ 

(1)-(2)        7y=7 

_____________________________ 

𝑦 =
7

7
= 1 

𝑦 = 1 

Substituting y= 1 in (1) 

4x-3y=1 

4x-3(1)=1 

4x-3=1 

4x=1+3 

4x=4 

𝑥 =
4

4
= 1 

𝑥 = 1 

Method of substitution  
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4x-3y=1---------------------(1) 

2x-5y=-3--------------------(2) 

4x-3y=1---------------------(1) 

4x-3y=1 

4x=1+3y 

𝑥 =
1

4
+

3𝑦

4
 

Substituting  𝑥 =
1

4
+

3𝑦

4
 in (2) 

2x-5y=-3--------------------(2) 

2(
1

4
+

3𝑦

4
)-5y=-3 

2

4
+

6𝑦

4
− 5𝑦 = −3 

2 + 6𝑦 − 20𝑦

4
= −3 

2−14𝑦

4
= −3  (cross multiplication) 

2 − 14𝑦 = −12 

−14𝑦 = −12 − 2 

−14𝑦 = −14 

𝑦 =
−14

−14
= 1 

Substituting y= 1 in (1) 

4x-3y=1 

4x-3(1)=1 

4x-3=1 
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4x=1+3 

4x=4 

𝑥 =
4

4
= 1 

𝑥 = 1 

vLj;Jf;fhl;L  20  solve    
𝑥

2
+

𝑦

3
= 5 

   
𝑥

4
−

𝑦

3
= 7 

jPHT 

𝑥

2
+

𝑦

3
= 5 

3𝑥 + 2𝑦

6
= 5 

3𝑥 + 2𝑦 = 30------------------------------(1) 

𝑥

4
−

𝑦

3
= 7 

3𝑥 − 4𝑦

12
= 7 

3𝑥 − 4𝑦 = 84------------------------------(2) 

3𝑥 + 2𝑦 = 30 

3𝑥 − 4𝑦 = 84                                 (-) 

_______________________ 

        6y   = -54        (1) - (2) 

_______________________ 

𝑦 =
−54

6
= −9 

𝑦 = −9 

Substituting y= -9 in (1) 
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3𝑥 + 2𝑦 = 30 

3𝑥 + 2(−9) = 30 

3𝑥 − 18 = 30 

3𝑥 = 30 + 18 

3𝑥 = 48 

𝑥 =
48

3
= 16 

vLj;Jf;fhl;L  21 

Solve  2𝑥 + 3𝑦 + 𝑧 = 11 

            3𝑥 + 2𝑦 − 𝑧 = 4 

 𝑥 + 𝑦 − 2𝑧 = −3 

jPHT 

            2𝑥 + 3𝑦 + 𝑧 = 11----------------(1) 

            3𝑥 + 2𝑦 − 𝑧 = 4------------------(2) 

 𝑥 + 𝑦 − 2𝑧 = −3-----------------(3) 

2𝑥 + 3𝑦 + 𝑧 = 11-------------------------(1) 

3𝑥 + 2𝑦 − 𝑧 = 4---------------------------(2)  (1) + (2) (z ePf;fy; ) 

__________________________________ 

𝟓𝒙 + 𝟓𝒚        = 𝟏𝟓-------------------------(4) 

____________________________________ 

(1) ×2=     4𝑥 + 6𝑦 + 2𝑧 = 22 

(3) ×1=      𝑥 + 𝑦 − 2𝑧 = −3              (1) + (2) (z  ePf;fy; ) 

_________________________________________________ 

  𝟓𝒙 + 𝟕𝒚         = 𝟏𝟗-------------------(5) 

__________________________________________________ 

5𝑥 + 5𝑦        = 15   (4) 

5𝑥 + 7𝑦         = 19   (5) 

__________________________ 

       −2𝑦          = −4   (4)-(5) 

____________________________ 
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𝑦 =
−4

−2
= 2 

𝑦 = 2 

Substituting y= 2 in (4) 

5𝑥 + 5𝑦 = 15  

5𝑥 + 5(2)  = 15  

5𝑥 + 10 = 15  

5𝑥 = 15 − 10 

5𝑥 = 5 

𝑥 =
5

5
= 1 

𝑥 = 1 

Substituting y= 2 and x=1   in (1) 

2𝑥 + 3𝑦 + 𝑧 = 11 

2(1) + 3(2) + 𝑧 = 11 

2 + 6 + 𝑧 = 11 

8 + 𝑧 = 11 

𝑧 = 11 − 8 

𝑧 = 3 

Quadratic Equations ,Ugbr;rkd;ghL 

 ,Ugb rkd;ghl;bd; nghJ tbtk; (General form) vdg;gLk;. x vd;gJ khwp 

MFk;. a, b kw;Wk; c vd;git epiy vz;fs; MFk;. rkd;ghl;by; cs;s khwpapd; xU 

kjpg;gpd; mLf;F ,uz;L Mf ,Ue;jhy; mit ,Ugbr; rkd;ghL vd 

miof;fg;gLfpwJ. ,Ugb rkd;ghl;by; xf;F ,uz;L tpilfs; jPh;thf fpilf;fpwJ.  
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 A Quardratic equation is one in which the highest index is 2. It may have i) One 

variable and ii) Two Variable 

Example : 

 x2+7x+8=0   - One variable 

 x2+2y+y2=12   - Two variable 

,Ugbr;rkd;ghL (Factorisation Method) 

 ,k;Kiwapy; nfhLf;fg;gl;Ls;s ,Ugbr; rkd;ghL> xUgb Nfhitfis nfhz;l 

,uz;L fhuzpfshf gphpf;fg;gLfpwJ. ,uz;L fhuzpfSk; jdpj;jdpahf kjpg;gpLk; 

NghJ xf;F ,uz;L kjpg;G jPh;thf fpilf;fpwJ.  

,Ugb #j;jpuKiw (Quadratic formula Method) 

 ,k;Kiwapy; fPo;f;fz;l #j;jpuk; gad;gLj;jg;gl;L xd; kjpg;G fhzg;gLfpwJ. 

𝑥 =
−𝑏 ±  𝑏2 − 4𝑎𝑐

2𝑎
 

  vd;gij + Mf vLf;Fk;NghJ xU kjpg;Gk; - Mf vLf;Fk; NghJ kw;nwhU 

kjpg;Gk; jPh;thf fpilf;fpwJ. 

vLj;Jf;fhl;L  22:  Solve x2+5x+6=0 

jPHT 

 Factorisation Method 

 x2+5x+6=0 

 (Kjypy; epiy vz;zpw;Fk; x2y; cs;s epiy vz;zpw;Fk; ngUf;fy; gyd; 

fhz Ntz;Lk;. mjd;gpd; ,e;j ngUf;fy; gyid ,Ufhuzpfshf gphpf;f Ntz;Lk;. 

Mdhy; gphpf;fg;gl;l ,U fhuzpfspd; $l;ly; gyd; x khwpapd; epiy vz;zpw;F 

rkkhf ,Uf;f Ntz;Lk;) 

1 x 6 = 6 

  6d; fhuzpfs;  fhuzpfspd; $l;ly; gyd; 

  1 x 6     1 + 6 = 7 
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  6 x 1      6 + 1 = 7 

  2 x 3     2 + 3 = 5 

  3 x 2     3 + 2 = 5 

 x khwpapd; epiy vz; 5f;F rkkhd fhuzpfs; 2x3 my;yJ 3x2 MFk;. 

,tw;wpy; xd;iw Njh;T nra;J fPo;f;fz;lthW vOjp fhuzpg;gLj;j Ntz;Lk;. 

x2+2x+3x+6=0 

  

 Kjy; ,uz;L cWg;Gfspd; nghJthdij ntspapy; vLf;f Ntz;Lk;. 

mNjNghy; mLj;j ,uz;L cWg;Gfspd; nghJthdtw;iwAk; ntspapy; vLf;f 

Ntz;Lk;. 

x(x+2) + 3(x+2) = 0 

 ,g;nghOJ (x+2) vd;gJ cWg;GfSf;Fk; nghJthdjhf ,Uf;fpwJ. mijAk; 

ntspapy; vLj;Jtpl;lhy; ,uz;L fhuzpfs;xUgb Nfhitfshf fpilf;fpwJ. 

mjpypUe;J xf;F 2 tpilfs; jPh;thf fpilf;fpwJ. 

(x+2)           (x+3) 

(x+2)=0         (x+3)=0 

X= −2         X= −3 

Quadratic formula Method 

x2+5x+6=0 

a=1; b=5; c=6 

𝑥 =
−𝑏 ±  𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 =
−5+ 52−4×1×6

2×1
                       𝑥 =

−5− 52−4×1×6

2×1
 

𝑥 =
−5+ 25−24

2
                          𝑥 =

−5− 25−24

2
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𝑥 =
−5+ 1

2
          𝑥 =

−5− 1

2
  

𝑥 =
−5+1

2
                                   𝑥 =

−5−1

2
        

𝑥 =
−4

2
                                     𝑥 =

−6

2
 

𝑥 = −2                                    𝑥 = −3 

 

vLj;Jf;fhl;L  23: solve 2x2+9x+4=0 

jPHT 

    2x4=8 

8d; fhuzpfs;  fhuzpfspd; $l;ly; gyd; 

  1 x 8     1 + 8 = 9 

  8 x 1      8 + 1 = 9 

  2 x 4     2 + 4 = 6 

  4 x 2     4 + 2 = 6 

2x2+8x+x+4=0 

2x(x+4)+1(x+4)=0 

(x+4) (2x+1)=0 

(x+4) =0          (2x+1)=0 

X=-4              2x=-1;  𝑥 =
−1

2
 

NATURE OF ROOTS 

%yq;fspd; jd;ikfs; 

 ,Ugb rkd;ghLfSf;F jPh;T fhZk;NghJ ,uz;L tpilfs; fpilf;fpwJ. 

,itfis ,Ugb rkd;ghl;bd; %yq;fs; vd;Wk; miof;fpNwhk;. ,e;j %yq;fs; 
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acb 42  vd;w Nfhitia rhh;e;J ,Uf;fpwJ. mjdhy; Nkw;$wpa Nfhitapd; kjpg;ig 

+ vd fzf;fpLk;NghJ xU tpilAk; - vd fzf;fpLk; NghJ xU tpilAk; jPh;thf 

fpilf;fpwJ. 

𝑥 =
−𝑏 ±  𝑏2 − 4𝑎𝑐

2𝑎
 

 NkYk; %yq;fspd; $l;ly; gyd; (Sum of the roots) fhz kw;Wk; mtw;wpd; 

ngUf;fy; gyd; (Product of the roots) fhz vd;w tpfpjq;fs;g ad;gLj;jg;gLfpwJ. 

jPh;T fhz;gjw;F Kd; %yq;fspd; $l;ly; gyidAk;> ngUf;fy; gyidAk; Nkw;$wpa 

tpfpjq;fs; %yk; njhpe;J nfhs;syhk;. 

Formation of an Equation 

,Ugbr; rkd;ghLfs; cUthf;Fjy; 

 ,Ugb rkd;ghLfSf;F fpilf;Fk; jPh;TfNs %yq;fs; vd;W ehk; 

mwpe;jpUf;fpNwhk;. mj;jifa ,U %yq;fis nfhz;L rkd;ghLfis cUthf;FtNj 

,e;j gFjpapy; ehk; gbg;gjhFk;. ,Ugbr; rkd;ghLfspd; nghJtbtk; ax2+bx+c=0 vd 

mwpe;jpUf;fpNwhk;. %yq;fspd; $l;ly; gyid b vd;w ,lj;jpYk; %yq;fspd; 

ngUf;fy; gyid c vd;w ,lj;jpYk; gpujpapLk; NghJ ,Ugb rkd;ghL fpilf;fpwJ. 

vLj;Jf;fhl;L  24 

fPo;f;fz;l rkd;ghLf;F %yq;fspd; $l;ly; gyidAk; ngUf;fy; gyidAk; 

fz;Lgpbf;fTk;. 

x-5x+2=0 

jPHT 

a=1; b=-5; c=2 

Sum of the two roots = 
−𝑏

𝑎
 

   = 
−(−5)

1
= 5 

Product of the two roots = 
𝑐

𝑎
 

          = 
2

1
= 2 
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vLj;Jf;fhl;L  25 

fPo;f;fz;l rkd;ghLf;F %yq;fspd; $l;ly; gyidAk; ngUf;fy; gyidAk; 

fz;Lgpbf;fTk;. 

2x2+9x+4=0 

jPHT 

a=2; b=9; c=4 

Sum of the two roots = 
−𝑏

𝑎
 

     = 
−9

2
 

Product of the two roots = 
𝑐

𝑎
 

                                        = 
4

2
= 2 

gapw;rp tpdhf;fs; 

1. Add (3x2+2x-5) with (8x-7)    Answer=  𝟑𝒙𝟐 + 𝟏𝟎𝒙 − 𝟏𝟐 

2. Subtract (5x2+2x-3) from (8x3+4x2-3x+5)            Answer= 𝟖𝒙𝟑 − 𝒙𝟐 − 𝒙 + 𝟐 

3. Multiply (3x-5) × (2x+7)     Answer=  𝟔𝒙𝟐 + 𝟏𝟏𝒙 − 𝟑𝟓 

4. Divide (-4x3) from (-12x5+28x4-20x3)   Answer= 𝟑𝒙𝟐 − 𝟕𝒙 + 𝟓 

5. Find the factors of 7x+14y     Answer: 7, (x+2y) 

6. Find the factors of 3x2+3x-6     Answer: 3, (x-1), (x+2) 

7. solve 5x-10=0       Answer : x=2 

8. solve 
𝑥

2
+

𝑥

7
= 9                   Answer : x=14 

9. solve  
𝑥+3

3
=

𝑥−4

2
                  Answer : x=18 

10. solve the equation  

  3x- 4y=-5 
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  4x+5y=45   

Answer: x=5 and y =5 

11. solve the equation  

  3x-y=1 

  x-2y=-3   

Answer: x=1 and y =2 

12. Solve  2𝑥 + 2𝑦 − 3𝑧 = 15 

       𝑥 + 3𝑦 − 2𝑧 = 12 

 3𝑥 − 𝑦 + 𝑧 = 9 

Answer: x=4, y =2 and z= ─1 

13. Solve x2+8x+15=0 by two methods 

Answer: x=─3 or  x =─5 

 

14. solve 3x2+8x+4=0 by two methods 

                                                                                                    Answer: x=
−𝟐

𝟑
   or x =─2 
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Indices (mLf;Ff;Fwpfs;) 

 xU vz;iz ,uz;Nlh my;yJ mjw;F Nkw;gl;l KiwNah ngUf;f 

Ntz;Lnkd;why; mjw;F milahskhf me;j vz;zpw;F rw;WNkNy ngUf;f Ntz;ba 

vz;zpf;ifia Fwpg;gpLtNj mLf;Ff;Fwp my;yJ gbf;Fwp vd;W miof;fg;gLfpwJ. 

 cjhuzkhf 5 vd;w vz;iz 4 Kiw ngUf;f Ntz;Lk;: 5x5x5x5 vd;W 

$Wtij 54 vd;W mLf;Ff; FwpaPl;by; $WfpNwhk;.  4 vd;gJ mLf;FwpahfTk; 5 

vd;gJ mb vz; (base) MfTk; ,Uf;fpwJ. 

 mLf;Ff;Fwpapd; tiffs; (Types of Indices) mLf;Ff; Fwpfs; ehd;F gphpTfshfg; 

gphpf;fg;gl;Ls;sd. 

1) Nehpil mLf;Ff; Fwpfs; (Positive indices ) 

2) vjphpil mLf;Ff; Fwpfs; (Negative indices) 

3) irgH mLf;Ff; Fwpfs; (Zero indices) 

4) gpd;d mLf;Ff; Fwpfs; (Fractional indices) 

Positive indices (Nehpil mLf;Ff; Fwpfs;) 

mLf;Ff; FwpaPL Nehpil vz;fshy; Fwpf;fg;gLtNj Nehpil vz; mLf;Ffs; vd;W 

miof;fg;gLfpwJ. 

Zero and Negative Indices  G+[;[pak; kw;Wk; vjphpil vz; FwpaPLfs;: 

 mLf;Ff; FwpaPL G+[;[pak; kw;Wk; vjphpil vz; Mfpatw;wpy; Fwpf;fg;gLtNj 

,t;tifahFk;. 

1. VjhtJ xUnka; vz;zpw;F mLf;Ff; FwpaPL G+[;[pak; Mf ,Ue;jhy; mjd; 

kjpg;G xd;W MFk;. 

a0 = 1 

2. VjhtJ xUnka; vz;zpw;F mLf;Ff; FwpaPL vjphpil vz;zpy; 

nfhLf;fg;gl;bUe;jhy; mJ jiyfPo; tbtj;jpy; (Reciprocal) Nehpil vz;iz 

Fwpf;fpwJ. 

a-m=
1

𝑎𝑚
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Fractional Indices gpd;dtbt mLf;Ffs; 

 mLf;FwpaPLfis gpd;dtbtpy; Fwpg;gpLtNj ,t;tifahFk; gpd;dtbt 

mLf;Ffis nfhz;l nka;naz;zpd; nghJ tbtk; a p/q
 MFk;.  ,jid gpd;tUk; 

topfspy; gb%yq;fshf khw;w KbfpwJ. 

a p/q =   𝑎𝑝𝑞
  =   𝑎

𝑞
 𝑝 

Laws of indices (mLf;Ffspd; tpjpfs;) 

1. 𝑎𝑚 × 𝑎𝑛
=𝑎𝑚+𝑛

 

2. 
𝑎𝑚

𝑎𝑛 = 𝑎𝑚−𝑛                          𝑖𝑓 𝑚 > 𝑛 

𝑎𝑚

𝑎𝑛
= 1                               𝑖𝑓 𝑚 = 𝑛 

𝑎𝑚

𝑎𝑛
= 𝑎

1
𝑛−𝑚                         𝑖𝑓 𝑚 < 𝑛 

3.  𝑎𝑏 𝑚 = 𝑎𝑚 × 𝑎𝑛
 

4.  𝑎𝑚 𝑛 = 𝑎𝑚𝑛
 

5.  
𝑎

𝑏
 

𝑚

=
𝑎𝑚

𝑎𝑛  

 

vLj;Jf;fhl;L 1 

RUf;Ff 

(i) 𝑋5. 𝑋8 

(ii) 23 . 25 

(iii) 𝑋5 ÷ 𝑋8 

(iv) 35 ÷ 34 

(v)  𝑎2. 𝑏3. 𝑐 2 

(vi)  53 2 
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jPHT 

(i) 𝑋5. 𝑋8 = 𝑋5+8=𝑋13  

(ii) 23 . 25= 23+5=28 

(iii) 𝑋5 ÷ 𝑋8= 
1

𝑋8−5 = 
1

𝑋3 

(iv) 35 ÷ 34= 35−4=31 = 3 

(v)  𝑎2. 𝑏3. 𝑐 2 =  𝑎2 2  𝑏3 2  𝑐 2 

(vi)  53 2=  53×2 = 56 

vLj;Jf;fhl;L 2 

kjpg;gpLf 

(i) 812.27 

(ii) 
2562

643  

(iii)  (27×216) 

(iv) 
1296

81
 

(v)  8 × 16 × 32  

jPHT 

(i) 812.27 =  34 2 . 33 

=  38+3 

= 311  

(ii) 
2562

643 =  
 44 

2

 44 3 

= 
48

49 = 
1

49−8 = 
1

4
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(iii) (27×216) = (33 × 63) = 3 × 6 3 =  18 3 = 5832 

(iv) 
1296

81
 = 

64

34
 =  

6

3
 

4

 = 24 = 16 

(v)  8 × 16 × 32  = 23. 24 . 25 = 23+4+5 = 212  

vLj;Jf;fhl;L 3 

kjpg;gpLf 

(i)  𝟓𝟎 𝟐 

(ii)  𝟓𝟐 𝟎 

(iii) 𝟓 𝟐 𝟎
 

(iv) 𝑿𝟎 

(v) 𝟐𝑿𝟎 

(vi) (𝟐𝑿)𝟎 

(vii) 𝟏𝟎𝟎𝟎𝟎𝟎𝟎 

jPHT 

(i)  50 2 = 12 = 1 

(ii)  52 0= 250 = 1 

(iii) 5 2 0
= 51 = 5 

(iv) 𝑋0= 1 

(v) 2𝑋0 = 2×1= 2 

(vi) (2𝑋)0 = 20  𝑋0 =1×1 = 1 

(vii)  1000000 = 1 
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vLj;Jf;fhl;L 4 

RUf;Ff 

(i) 73 . 6−3 

(ii) 4−5. 43 

(iii)  52. 42 −3 

(iv) 
4−2

5−3
 

(v) 
1

3−2
 

(vi) 
5−2

5−3
 

(vii) .
5−3

5−2 

jPHT 

(i) 73 . 6−3 = 
73

63 =  
7

6
 

3

 

(ii) 4−5. 43 = 
1

45 .
1

43  = 
1

45+3 = 
1

48=4−8 

(iii)  52. 42 −3 =  52 −3  42 −3 = 5−6. 4−6 

 5 × 4 −6 = 20−6 = 
1

206 

(iv)    
4−2

5−3
 = 

1

42
×

53

1
 = 

53

42
 = 

125

16
 

(v) 
1

3−2 = 1×
32

1
 = 32 

(vi)   
5−2

5−3 = 5−2−(−3) = 51 = 5 

(vii)  .
5−3

5−2
 = 

1

5−2−(−3)
 = 

1

51
 = 

1

5
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vLj;Jf;fhl;L 5 

RUf;Ff  
𝟕

𝟒
 

−𝟐

-5 𝟒 −𝟑+ 𝟐𝑿𝟐 𝟎 

jPHT 

     = 
7−2

4−2 − 5 4 −3+  20 ×  X2 0  

        = 
42

72
 −

5

43
 +  1 × 1  

        =
16

49
 −

5

64
 +1 

gapw;rp tpdhf;fs; 

1. Simplify the following  

i. 𝑎4 × 𝑎3      Answer : 𝒂𝟕 

ii. 𝑎−3 × 𝑎5      Answer : 𝒂𝟐 

iii. 
𝑎−3

𝑎5        Answer : 
𝟏

𝒂𝟖 

iv. 
𝑎5

𝑎−3       Answer : 𝒂𝟖 

v.  
2𝑥

5𝑦
 

−2

      Answer : 
𝟐𝟓𝒚𝟐

𝟒𝒙𝟐  

vi.  
7𝑥2

−3𝑦
 

−2

      Answer : 
𝟗𝒚𝟐

𝟒𝟗𝒙𝟒 

vii.  43 −2      Answer : 
𝟏

𝟒𝟔 

2. Find the value with the help of indices rules 

i. 812 × 27−1      Answer : 𝟑𝟓 = 𝟐𝟒𝟑 

ii. 
2562

64−3       Answer : 𝟐𝟑𝟒 

iii. 27−1 × 216        Answer : 
𝟐𝟏𝟔

𝟐𝟕
= 𝟖 
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mzp ,aw;fzpjk;  

mwpKfk;                                                                                                    

 ,q;fpyhe;ij rhHe;j rH. MHjH nfa;yp (1821-1895) vd;w fzpjtpayhH Kjd; 

Kjypy; mzpfs; vd;fpw gjj;ij 1858Mk; Mz;by; mwpKfg;gLj;jpdhH. jw;fhyj;jpy; 

gad;ghl;L fzpjtpaypy;> mzpfisf; FwpaPlhff; nfhz;L> xUgbr; rkd;ghLfis 

nrk;ikahd Kiwapy; gy ,lq;fspy; Fwpf;fpd;Nwhk;. 

 nghUspapay;> cstpay; kw;Wk; nraypapd; Ma;T Mfpa Jiwfspy; 

mzpapay; gad;gLj;jg;gLfpwJ. NkYk; ,tw;wpd; gad;ghLfs; nghwpapay;> clypay; 

kw;Wk; r%f mwptpay;> tzpf Nkyhz;ik> Gs;spapay;> kw;Wk; etPd fl;Lghl;L 

mikg;G Mfpa Jiwfspy; ,d;wpaikahjjhf cs;sd. 

,q;fpyhe;ij rhHe;j rH. MHjH nfa;yp (1821-1895) vd;w fzpjtpayhH Kjd; Kjypy; 

mzpfs; vd;fpw gjj;ij 1858Mk; Mz;by; mwpKfg;gLj;jpdhH. jw;fhyj;jpy; 

gad;ghl;L fzpjtpaypy;> mzpfisf; FwpaPlhff; nfhz;L> xUgbr; rkd;ghLfis 

nrk;ikahd Kiwapy; gy ,lq;fspy; Fwpf;fpd;Nwhk;. 

 nghUspapay;> cstpay; kw;Wk; nraypapd; Ma;T Mfpa Jiwfspy; 

mzpapay; gad;gLj;jg;gLfpwJ. NkYk; ,tw;wpd; gad;ghLfs; nghwpapay;> clypay; 

kw;Wk; r%f mwptpay;> tzpf Nkyhz;ik> Gs;spapay;> kw;Wk; etPd fl;Lghl;L 

mikg;G Mfpa Jiwfspy; ,d;wpaikahjjhf cs;sd. 

mzp tiuaiw  

 vz;fs; kw;Wk; rhHGfis> nrt;tf mikg;gpy; gpd;tUkhW Fwpg;gpLtij mzp 

(matrix) vd;fpNwhk;. 

 

𝑎11 𝑎12 𝑎1𝑛

𝑎21 𝑎22 𝑎2𝑛

𝑎𝑚1 𝑎𝑚2 𝑎𝑚捦

    

Nkw;fz;l mikg;gpy; cs;s vz;fs; kw;Wk; rhHGfis Fwpf;Fk; aij -ia 

%yfq;fs; vd;fpNwhk;. mk;%yfq;fs; nka;naz;fs; my;yJ rpf;fnyz;fs; Mf 

,Uf;fyhk;. kpif KO vz;fshd m, n Nkw;fz;l mikg;gpy; epuy;> epiufspd; 

vz;zpf;ifiaf; Fwpf;fpd;wd. 

vLj;Jf;fhl;lhf> 

A=  
1 2
3 4

      and      B=  
𝑋2 sin 𝑥

 𝑥
1

𝑥
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mzpapd; tupir  

m epiufisAk;> n epuy;fisAk; cila mzpapd; tupir m × n vdg;gLfpwJ. 

` = (aij)m×n vd;w FwpaPl;by;> 1 Kjy; m tiu nry;yf; $ba i epiufisAk;> 1 Kjy; 

n tiu nry;yf;$ba j epuy;fisAk; Fwpf;fpd;wJ. 

vLj;Jf;fhl;lhf 

A=  
1 2 3
4 5 6

   vd;fpw mzpapd; tupir 2 × 3 MFk;. 

B=  
1 2
2 4

  vd;fpw mzpapd; tupir 2 × 2  MFk;. 

C= 
sin è cos è
cos è cos è

    vd;fpw mzpapd; tupir 2 × 2  MFk;. 

D= 
1 2 3
4 5 6
7 8 9

    vd;fpw mzpapd; tupir 3 × 3 MFk;. 

mzpfspd; tiffs;  

(i) rJu mzp (Square Matrix) 

XH mzpapy; cs;s epiufspd; vz;zpf;ifAk;> epuy;fspd; vz;zpf;ifAk; 

rkkhf ,Ug;gpd; mt;tzp rJu mzp vdg;gLk;. 

vLj;Jf;fhl;lhf 

B=  
1 2
2 4

  thpir 2- I cila rJu mzp MFk;. 

D= 
1 2 3
4 5 6
7 8 9

  tupir 3-I cila rJu mzp MFk;. 

(ii) epiu mzp (Row Matrix) 

xNu xU epiuia cila mzp epiu mzp vdg;gLk;.  

vLj;Jf;fhl;lhf 

A= (2   0   1) vd;gJ 1 x 3 epiu mzp MFk;. 

B=(1   0)   vd;gJ 1 x 2 epiu mzp MFk;.  
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(iii) epuy; mzp (Column Matrix) 

xNu xU epuy; cila mzp epuy; mzp vdg;gLk;. 

vLj;Jf;fhl;lhf 

 𝐴 =  
1
2
3
  vd;gJ 3 × 1 tupir epuy; mzp MFk;. 

 𝐵 =  
2
1
  vd;gJ 2 × 1 epuy; mzp MFk;. 

 (iv) g+[;[pa mzp (Zero Or Null Matrix) 

 XH mzpapy; cs;s %yfq;fs; midj;Jk; g+[;[pakhf ,Ug;gpd;> mt;tzp 

g+[;[pa mzp vd;wiof;fg;gLfpwJ. NkYk; mt;tzp 0 vd Fwpf;fg;gLk;. 

vLj;Jf;fhl;lhf 

0= 
0 0
0 0

   vd;gJ 2 × 2 tupirAs;s g+[;[pa mzp MFk;. 

𝑜 =  
0 0
0 0
0 0

   vd;gJ 2 × 3 tupirAs;s g+[;[pa mzp MFk;. 

(v) %iytpl;l mzp (Diagonal Matrix) 

xU rJu mzpapy; Kjd;ik %iy tpl;l %yfq;fisj; jtpHj;J> kw;w 

%yfq;fspd; kjpg;G g+[;[pakhf ,Ug;gpd; mt;tzp %iytpl;l mzp vdg;gLk;. 

vLj;Jf;fhl;lhf 

A=  
1 0
0 4

   vd;gJ tupir 2-I cila %iytpl;l mzp 

B= 
1 0 0
0 5 0
0 0 9

  vd;gJ tupir 3-I cila %iytpl;l mzp MFk;.  

(vi) jpirapyp mzp (Scalar Matrix) 

 xU %iytpl;l mzpapd; midj;J %iytpl;l cWg;GfSk; K-f;Fk; rkkhf 

,Ug;gpd; mt;tzp jpirapyp mzp vdg;gLk;. 

vLj;Jf;fhl;lhf 
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A= 
2 0 0
0 2 0
0 0 2

  vd;w mzp tupir 3-I cila jpirapyp mzpahFk;. ,q;F K = 2. 

(vii) myF mzp (Unit Matrix) 

 xU jpirapyp mzpapd; midj;J %iytpl;l %yfq;fspd; kjpg;G 1 vd;W 

,Uf;Fk; NghJ mt;tzp myF mzp vdg;gLk;. ,t;tzp I vd Fwpg;gplg;gLfpwJ. 

vLj;Jf;fhl;lhf  

𝐼2 =  
1 0
0 1

  vd;gJ tupir 2-I cila myF mzpahFk;. 

𝐼3 =  
1 0 0
0 1 0
0 0 1

   vd;gJ tupir 3-I cila myF mzpahFk;. 

XH mzpia jpirapyp nfhz;L ngUf;Fjy; (Multiplication of a matrix by a scalar) 

 mzp A = ( aij) vdpy;> K vd;gJ xU jpirapyp vdpy;> KA vd;fpw 

jpirapypahy; ngUf;fg;gl;l mzp gpd;tUkhW tiuaWf;fg;gLfpwJ. 

 KA= (Kaij) midj;J i, j f;fSf;Fk; 

 A = ( aij) vd;fpw mzpia K (jpirapyp) vd;w vz;zhy; ngUf;Fjy; vd;gJ> 

mt;tzpapy; cs;s midj;J %yfq;fisAk; K -My; ngUf;Ftjw;F xg;ghFk;. 

mzpapd; vjpHkiw (Negative of a matrix) 

A = (aij)m×n vd;w mzpapd; vjpHkiwia> - A = (– aij)m×n vd;W 

tiuaWf;fg;gLfpwJ. mjhtJ mt;tzpapy; cs;s midj;J %yfq;fspd; FwpaPLfs; 

+ ypUe;J - MfTk;> - ypUe;J + MfTk; khw;wg;gLfpwJ. 

vLj;Jf;fhl;lhf 

If A= 
2 −5 7
0 5 6

  vdpy; 

−𝐴 =  
−2 5 −7
−0 −5 −6
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mzpfspd; rkj;Jtk;  

 ,uz;L mzpfs; gpd;tUk; epge;jidf;F cl;gl;lhy; ,t;tpuz;L mzpfSk; 

rkmzpfs; vdg;gLk;. 

(i) ,uz;L mzpfspd; tupirfSk; rkkhf ,Uj;jy; 

(ii) xj;j ,lj;jpy; mike;j %yfq;fspd; kjpg;Gf;fs; rkkhf ,Uj;jy; 

mzpfspd; $l;ly; 

 ,uz;L mzpfspd; tupirfs; rkkhf ,Ug;gpd; ($l;lYf;F cfe;jJ) mtw;wpd; 

xj;j %yq;fis $l;b ngwg;gl;l mzp> Nkw;Fwpg;gpl;l mzpfspd; $l;lyhFk;. 

mzpfspd; $l;ly; gz;Gfs; 

 A, B kw;Wk; C xNu tupirAila mzpfshff; fUjTk;. mzpfspd; $l;ly; 

gpd;tUk; tpjpfSf;F cl;gl;lJ. 

(i) khw;W tpjp Commutative law : A + B = B + A 

(ii) NrHg;G tpjp Associative law : A + (B + C)= (A + B) + C  

(iii) gq;fPl;L tpjp Distributive law : K (A+B) = KA+KB, (K  vz;izf; 

Fwpf;fpwJ) 

mzpfspd; fopj;jy;  

,U mzpfs; xNu tupirahf mikAk;NghJ kl;LNk mtw;wpd; fopj;jy; 

tiuaWf;fg;gLfpwJ. 

A, B Mfpa mzpfs; xNu tupirAilajhff; fUjTk;. A - B vd;gJ> B 

mzpapd; %yfq;fis> ` mzpapd; xj;j %yfq;fspypUe;J fopj;J ngwg;gLtjhFk;. 

mzpfspd; ngUf;fy;  

Kjy; mzpapd; (A)  epuy;fspd; vz;zpf;ifAk;> ,uz;lhk; mzpapd; (B) 

epiufspd; vz;zpf;ifAk; rkkhf ,Uf;Fk;NghJ kl;LNk (ngUf;fYf;F cfe;jJ) 

,t;tpU mzpfspd; ngUf;fy; A B tiuaWf;fg;gLfpwJ. 

A = (aij) vd;fpw mzp m × p tupirAilajhfTk;> 

B = (bij) vd;fpw mzp p × n tupirAilajhfTk; fUjTk;. 



208 
 

gpd;G ,tw;wpd; ngUf;fy; AB vd;gJ m × n juKila C = (cij) vd;w 

mzpahFk;. ,q;F Cij Cij = A -‹ i Mk; epiwapd; %yfq;fisAk;> B -d; j Mk; 

epuypd; %yfq;fisAk; KiwNa ngUf;fp gpd;G mtw;iwf; $l;b ngw;w kjpg;ghFk;. 

mzpfspd; ngUf;fy; gw;wpa gz;Gfs; 

1. mzpfspd; ngUf;fy; nghJthf khw;W tpjpf;F cl;gl;ljy;y. mjhtJ A, B 

vd;w ,U mzpfSf;F AB ≠ BA. 

2. mzpfspd; ngUf;fy; NrHg;G tpjpf;F cl;gl;lJ. mjhtJ (AB) C = A(BC)  

3. mzpfspd; ngUf;fy; $l;lypd; mbg;gilapy; mike;j gq;fPl;L tpjpf;F 

cl;gl;lJ. mjhtJ> A vd;gij m × n tupirAs;s juKs;s mzpahfTk;> B 

kw;Wk; C Mfpatw;iw n × k tupirAs;s mzpfshfTk; nfhz;lhy;> A (B + C) 

= AB + AC 

4. A vd;gJ n tupirAs;s rJu mzpahfTk;> I vd;gJ mNj tupirAs;s myF 

mzpahfTk; ,Ug;gpd;> AI = A = I A 

5. AB = O vd mikAk;nghOJ> A my;yJ B ,uz;L mzpfSNk g+[;[pa 

mzpfshf ,Uf;f Ntz;ba mtrpakpy;iy. 

gupkhw;W mzp  (Transpose of a matrix) 

 A = (aij) vd;gij m x n tupirAs;s mzpahf fUjTk;. ,t;tzpapd; 

epiufis> epuy;fshfTk; my;yJ epuy;fis> epiufshfTk; khw;wp ngwg;gLk; mzp A 

d; gupkhw;W mzp vdg;gLk;. n x m tupirAs;s ,g;gupkhw;w mzp> A
T vdf; 

Fwpf;fg;gLfpwJ. 

If A =  
1 2 5
3 4 6

 
2×3

  , vdpy; 

A
T 

=  
1 2 5
3 4 6

 
𝑇

=  
1 3
2 4
5 6

  

gupkhw;W mzpapd; gz;Gfs; 

 AT, BT vd;gd A kw;Wk; B -f;fspd; gupkhw;w mzpfshfTk;> α vd;gij XH 

vz;zhfTk; fUJk; nghOJ 

 (i) (A
T
)

T
 = A 
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(ii) (A + B)
T
 = A

T
 + B

T
 

(iii) (∝  A)
T
 = ∝ A

T
 

(iv) (AB)
T
 = B

T
 A

T 
 (A, B ngUf;fiy mDrupf;Fk; nghOJ)  

vLj;Jf;fhl;L 1  

 A=  
5 9 6
6 2 10

  and 𝐵 =  
6 0 7
4 −8 −3

  vdpy; A + B and A-B -iaf; fhz;f  

jPh;T :  

𝐴 + 𝐵 =  
5 + 6 9 + 0 6 + 7
6 + 4 2 + (−8) 10 + (−3)

  

𝐴 + 𝐵 =  
11 9 13
10 −6 7

  

𝐴 − 𝐵 =  
5 − 6 9 − 0 6 − 7
6 − 4 2 − (−8) 10 − (−3)

  

𝐴 − 𝐵 =  
5 − 6 9 − 0 6 − 7
6 − 4 2 + 8 10 + 3

  

𝐴 − 𝐵 =  
−1 9 −1
2 10 13

  

vLj;Jf;fhl;L 2  

A=   
3 6
9 2

   vdpy; (i) 3A (ii) - 
1

3
A --iaf; fhz;f 

jPh;T :  

(i) 3A= 3  
3 6
9 2

  =  
9 18

27 6
  

(ii) −
1

3
 A= −

1

3
    

3 6
9 2

  =  
−1 −2

−3 −
2

3
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vLj;Jf;fhl;L 3 

A= 
2 3 5
4 7 9
1 6 4

   and B=  
3 1 2
4 2 5
6 −2 7

  vdpy; 5(A+B) = 5A+5B - iaf; fhz;f 

jPh;T :  

𝐴 + 𝐵 =   
5 4 7
8 9 14
7 4 11

   ∴ 5(A+B) =  
25 20 35
40 45 70
35 20 55

  

5A =  
10 15 25
20 35 45
5 30 20

  and 5B =  
15 5 10
20 10 25
30 −10 35

  

∴  5A+5B =   
25 20 35
40 45 70
35 20 55

       ∴ 5(A+B) = 5A+5B 

vLj;Jf;fhl;L 4 

A= 
1 2 3
2 4 6
3 6 9

   vdpy; B=  
−1 −2 −4
−1 −2 −4
1  2   4

  AB k‰W« BA iaf; fhz;f k‰W« AB ≠ BA 

vd;gij epWTf. 

jPh;T:  

AB= 

 

1 −1 + 2 −1 + 3(1)

2 −1 + 4 −1 + 6(1)

3 −1 + 6 −1 + 9(1)

            

1 −2 + 2 −2 + 3(2)

2 −2 + 4 −2 + 6(2)

3 −2 + 6 −2 + 9(2)

               

1 −4 + 2 −4 + 3(4)

2 −4 + 4 −4 + 6(4)

3 −4 + 6 −4 + 9(4)

   

AB = 
0 0 0
0 0 0
0 0 0

 

3×3

 

,J Nghd;Nw, BA=  
−17 −34 −51
−17 −34 −51
17    34   51

 

3×3

 

∴     AB ≠ BA 

vLj;Jf;fhl;L 5 

A=   
1 −2
3 − 4

  vdpy; A2 – 5A + 3 I -iaf; fzf;fpLf. 
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jPh;T : 

A
2
= A× 𝐴 =   

1 −2
3 − 4

  ×  
1 −2
3 − 4

 =  
−5 6
−9 10

  

5A= 5    
1 −2
3   4

  =  
5 −10

15   −20
  

3I= 3   
1 0
0  1

  =  
3 0
0   3

  

A 2 - 5A+3I=  
−5 6
−9 10

  -  
5 −10

15  − 20
  +  

3 0
0   3

  

 

                      =  
−10 16
−24   30

  +  
3 0
0   3

  =  
−7 16
−24   33

  

vLj;Jf;fhl;L 6 

gpd;tUk; mzpfisf; nfhz;L (AB)
T
 = B

T
A

T
 vd;gij epWTf. 

A=  
1 −4 2
4   0 1

 
2×3

    and   B =  
2 −3
0   1

−4 −2
 

3×2

 

jPh;T 

AB =  
1 −4 2
4   0 1

    
2 −3
0  1

−4 −2
  

       =  
1 2 + −4 0 + 2(−4)

4 2 + 0 0 + 1(−4)
            

1 −3 + −4 1 + 2(−2)

4 −3 + 0 1 + 1(−2)
  

               =   
2 + 0 + −8
8 + 0 + −4

           
−3 + −4 + −4
−12 +     0 + −2

  

           =   
−6 −11
4 −14

     

L.H.S (AB)
 T

 =    
−6 −11
4 −14

    
𝑇

   =       
−6 4
−11 −14
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     R.H.S= B
T
 A

T
 =  

2 0 −4
−3 1 −2

      
1 4

−4 0
2 1

   

                    =     
−6 −11
4 −14

     

      (AB)
 T 

= B
T
 A

T 
   

mzpf;Nfhitfs;  

 rJu mzpf;F tiuaWf;fg;gl;l mzpf;Nfhitfs; mzp ,aw;fzpjj;jpd; xU 

Kf;fpa gFjpahf mikfpd;wd. mzpf; Nfhitfspd; fUj;Jf;fs; Fwpg;gplj;jf;f 

mstpw;F mzp ,aw;fzpjj;jpy; gad;gLj;jg;gLfpwJ. 

mzpf;Nfhit 

 rJu mzp A = (aij) -d; njhlHGila mzpf;Nfhitapd; kjpg;G XH vz;zhf 

mikAk;. mt;ntz;> nka;naz;zhfNth> rpf;nfyz;zhfNth kw;Wk; kpif 

vz;zhfNth my;yJ Fiw vz;zhfNth my;yJ g+[;[pakhfNth mikayhk;. xU 

mzpapd; mzpf;Nfhitia | A | vdf; Fwpg;gpLfpNwhk;. mzp vd;gJ cWg;Gfspd; 

nrt;tf tbtikg;G (array) MFk;. Mdhy; mzpf;Nfhit vd;gJ XH vz; msT 

(numerical value) MFk;. 

vLj;Jf;fhl;lhf  

A =  
𝑎 𝑏
𝑐 𝑑

  vdpy; A - apd; mzpf;Nfhit 

A 
𝑎 𝑏
𝑐 𝑑

  -Ï‹ kjpg;G == ad- bc 

vLj;Jf;fhl;L 7 

 
𝟏 −𝟏
𝟑 −𝟐

     ,d; kjpg;igf; fhz;f. 

jPHT: 

A 
1 −1
3 −2

 

××
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vLj;Jf;fhl;L 8 

   
𝟐 𝟎 𝟒
𝟓 −𝟏 𝟏
𝟗 𝟕 𝟖

  ,d; kjpg;igf; fhz;f. 

jPHT: 

 
2 0 4
5 −1 1
9 7 8

  = 2  
−1 1
7 8

 − 0  
5 1
9 8

 + 4  
5 −1
9   7

  

= 2(-1×8-1×7) – 0 (5× 8 − 9 × 1)+ 4 (5× 7 − (−1) × 9) 

=2(-8-7) – 0 (40-9) + 4 (35+9) 

=-30-0+176 = 146 

mzpf;Nfhitfspd; gz;Gfs; 

1. XH mzpNfhitapd; epiufis> epuy;fshfNth my;yJ epuy;fis> 

epiufshfNth khw;Wk;nghOJ> mt;tzpf; Nfhitapd; kjpg;G 

khwhjpUf;Fk;. 

2. XH mzpf;Nfhitapy; ,uz;L epuy;fs; (epiwfs;) ,lkhw;wk; nra;ag;gLk; 

nghOJ> mt;tzpf;Nfhit kjpg;gpd; Fwp khWk;. 

3. XH mzpf;Nfhitapy; ,uz;L epuy;fs; (epiufs;) rkkhf ,Ug;gpd;> 

mt;tzpf;Nfhit kjpg;G g+[;[pakhFk;. 

4. XH mzpf;Nfhitapd; VNjDk; xU epuypd; (epiuapd;) cWg;Gfs; XH 

vz;zhy; (k) ngUf;fg;gl;lhy; mt;tzpf; Nfhitapd; kjpg;Gk; 

mt;ntz;zhy; ngUf;fg;gLfpwJ. 

5. xU epiuapy; my;yJ epuypYs;s xt;nthU cWg;GlDk; kw;nwhU epuypd; 

my;yJ epiwapd; Kiwahd cWg;Gfis XH msitahy; (Scalar) 

ngUf;fpf; $l;bdhy; mzpf;Nfhitapd; kjpg;G khwhJ. 

6. xU epuypy; my;yJ xU epiuapy; cs;s xt;nthU cWg;Gk;> ,uz;L 

my;yJ mjw;F Nkw;gl;l cWg;Gfspd; $Ljyhf ,Ug;gpd;> me;j 

mzpf;Nfhit ,uz;L my;yJ mjw;F Nkw;gl;l mzpf;Nfhitfspd; 

$Ljyhf mikAk;. 

7. ,uz;L epuy;fs; (epiufs;) tpfpj rkj;jpy; ,Ug;gpd;> mt;tzpf; 

Nfhitapd; kjpg;G g+[;[pakhFk;. 
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g+[;[paf;Nfhit mzp (Singular Matrix) 

 A vd;w rJu mzpapd; mzpf;Nfhitapd; kjpg;G g+[;[pankdpy; mt;tzp 

g+[;[paf;Nfhit mzp MFk; mt;thwpy;iynadpy;> g+[;[pakw;w Nfhit mzp 

vdg;gLk;. 

vLj;Jf;fhl;L 9 

 
𝟏 𝟐
𝟐 𝟒

  - I g+[;[paf;Nfhit mzp vdf; fhl;Lf. 

jPh;T :  

 
1 2
2 4

  = (1× 4) – (2× 2) 

             = 4 – 4 

             = 0 

. ;. nfhLf;fg;gl;l mzp g+[;[paf;Nfhit mzp MFk;. 

vLj;Jf;fhl;L 10 

 
𝟐 𝟓
𝟗 𝟏𝟎

 - I g+[;[pakw;w Nfhit mzp vdf; fhl;Lf. 

jPh;T :  

 
2 5
9 10

  = (2× 10) – (5× 9) 

   = 20 – 45 

   = -25 ≠ 0 vdNt nfhLf;fg;gl;l mzp g+r;rpakw;w Nfhit mzpahFk;. 

XH mzpapd; NeHkhW (Inverse of a matrix) 

XH mzpf;Nfhitapd; cWg;Gfspd; rpw;wzpfs; kw;Wk; ,izf; fhuzpfs; 

 A vd;w mzpf;Nfhitapd; aij vd;w XH cWg;gpd; rpw;wzp (Minor) vd;gJ A 

,y; ,Ue;J Mij cs;s epiu> epuy;fis tpLj;Jg; ngwg;gLk; mzpf;Nfhit MFk;. 

mij Mij vdf; Fwpg;Nghk;. Mij vd;gJ aij ,d; rpw;wzp vdpy; aij - ,d; ,izf; 

fhuzp (cofactor) Cij vd;gJ fPa;fz;lthW tiuaWf;fg;gLfpwJ. 
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𝐶𝑖𝑗 =
𝑀𝑖  𝑗  , 𝑖𝑓 𝑖 + 𝑗 

−𝑀𝑖 𝑗  , 𝑖𝑓  𝑖 + 𝑗   
 

,ul;ilg;gil vz; vdpy; 

xw;iwg;gil vz; vdpy; 

mjhtJ ,izf; fhuzpfs;> Fwpaplg;gl;l rpw;wzpfs; MFk;. 

 
𝑎11 𝑎12

𝑎21 𝑎22
  vd;w mzpf;Nfhitapy; 

M11 = a22 ; M12 =  a21 , M21 =  a12 , M22 =  a11 

NkYk; C11 = a22, C12 =  - a21, C21 =  - a12 , C22 = a11 

 

𝑎11 𝑎12 𝑎13

𝑎21 𝑎22 𝑎23

𝑎31 𝑎32 𝑎33

  vd;w mzpf;Nfhitapy; 

 

M11 =  
𝑎22 𝑎23

𝑎32 𝑎33
     C11 =  

𝑎22 𝑎23

𝑎32 𝑎33
  

M12 =  
𝑎21 𝑎23

𝑎31 𝑎33
     C12 = -  

𝑎21 𝑎23

𝑎31 𝑎33
   

M13 =  
𝑎21 𝑎22

𝑎31 𝑎32
     C13 =  

𝑎21 𝑎22

𝑎31 𝑎32
   

M21 =  
𝑎12 𝑎13

𝑎32 𝑎33
     C21 = -  

𝑎12 𝑎13

𝑎32 𝑎33
   

xU rJu mâæ‹ nr®¥ò mâ (Adjoint of a square matrix) 

 A vd;w rJu mzpapd; xt;nthU cWg;igAk; mzpf;Nfhit | A |,y; me;j 

cWg;gpd; ,izf; fhuzpahy; gjpyPL nra;J ngwg;gLk; mzpapd; epiu epuy; khw;W 

mzp> A apd; NrHg;G mzp MFk;. Mjid Adj A vd;W Fwpg;Nghk;. 

mjhtJ    AdjA = A
T

c 

Fwpg;G : 

 (i) A =    
𝒂 𝒃
𝒄 𝒅

  vdpy;, Ac =  
𝒅 −𝒄

−𝒃 𝒂
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Adj A = A
T

C  =  
𝒅 −𝒃
−𝒄 𝒂

  

vdNt  
𝑎 𝑏
𝑐 𝑑

  vd;w 2 × 2 rJu mzpapd; NrHg;G mzpia  
𝑑 −𝑏
−𝑐 𝑎

  vd cldbahf 

vOjyhk;. 

  Adj I = I, ,jpy; I vd;gJ XuyF mzp. 

(iii) A (Adj A) = (Adj A) A = | A | I 

(iv) Adj (AB) = (Adj B) (Adj A) 

(v) A vd;gJ tupir 2 cila rJu mzpnadpy;, |Adj A| = |A| 

      A vd;gJ tupir 3 cila rJu mzpnadpy;, |Adj A| = |A
|2
 

vLj;Jf;fhl;L 11 

A =  
𝟏 −𝟐
𝟑 𝟒

  vd;w mzpapd; NrHg;G mzpia vOjTk;. 

jPh;T : 

Adj A =  
4 −3
2 1

  

vLj;Jf;fhl;L 12 

A =  
𝟎 𝟏 𝟐
𝟏 𝟐 𝟑
𝟑 𝟏 𝟏

   vd;w mzpapd; NrHg;G mzpiaf; fhz;f. 

jPh;T 

A =  
0 1 2
1 2 3
3 1 1

   = Adj A = A
T

c 

,jpy;> 

C11 =  
2 3
1 1

  = ─1,    C12 = ─  
1 3
3 1

  = 8,   C13 =  
1 2
3 1

  = ─5  

C21 = ─  
1 2
1 1

  = 1, ` 𝐶22  =  
0 2
3 1

  =  ─6                  C23 =  ─  
0 1
3 1

  = 3, 

C31 =  
1 2
2 3

  = ─1, ` 𝐶32  = ─  
0 2
1 3

  =  2              ` 𝐶33=  
0 1
1 2

  =  ─ 1                  
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∴ Ac =  
−1 8 −5
  1 −6   3
−1 2 −1

  

vdNt, Adj A = 
−1 8 −5
  1 −6   3
−1 2 −1

 

T

 =  
−1 1 −1
  8 −6   2
−5 3 −1

 . 

g+r;rpaf; Nfhit mzpahf ,y;yhj mzpapd; NeHkhW (Inverse of a non - singular 

matrix) 

A vd;w g+r;rpaf;Nfhit mzpahf ,y;yhj mzpapd; NeHkhW mzp vd;gJ AB = 

BA = I vd mikAk;. B vd;w mzp MFk;. B I A
-1

 vd Fwpg;Nghk;. 

Fwpg;G : 

1. rJu mzp my;yhj mzpf;F NeHkhW fpilahJ. 

2. |A| ≠ 0 vd ,Ue;jhy; kl;LNk A vd;w mzpf;F NeHkhW ,Uf;Fk;. mjhtJ 

A xU g+r;rpaf; Nfhit mzp vdpy; A
–1

 fpilahJ. 

3. B vd;gJ A ,d; NeHkhW vdpy; A vd;gJ  B ,d; NeHkhW MFk;. mjhtJ  B 

= A
–1

 vdpy; A = B
–1

 MFk;. 

4. A A
-1

 = I = A
-1

 A 

5. XH mzpf;F NeHkhW ,Uf;Fkhdhy; mJ xUikj; jd;ik tha;e;jjhFk;. 

mjhtJ ve;j mzpf;Fk; xd;Wf;F Nkw;gl;l NeHkhWfs; ,Uf;fhJ. 

6. A
–1

 ,d; thpirAk; A ,d; thpirAk; rkkhf ,Uf;Fk; . 

7. I
1

 = I 

8. (AB)
1 

= B
1

 A
1

,  (NeHkhW ,Uf;FNkahdhy;) 

9. A
2
 = I vdpy;  A

1
 =A  MFk;. 

10. AB = C vdpy; 

(a) A = CB
1

 (b) B = A
1

C, (NeHkhW ,Uf;FNkahdhy;) 

11. A(AdjA) = (AdjA)A = |A| I  vd;gJ ehk; mwpe;jNj. 
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∴ A    
𝟏

 𝑨 
  (Adj A) = 

𝟏

 𝑨 
 (Adj A) A= I 

vdNt> A-1
 =   

1

 𝐴 
 (Adj A). mjhtJ, A

-1
 =   

1

 𝐴 
 A

t
c 

vLj;Jf;fhl;L 13 

A=  
𝟓 𝟑
𝟒 𝟐

  vd;w mzpf;F NeHkhW mzp ,Uf;Fkhdhy; mjidf; fhz;f. 

jPh;T : 

 𝐴 =    
5 3
4 2

  = (5× 2) − (3 × 4) = 10-12 = ─2  

∴ A
-1 

 cs;sJ. 

𝐴−1
=   

1

−2
     

2 −3
−4 5

  

 

vLj;Jf;fhl;L 14 

(i) A=    
−2   6

3 −9
            

(ii) A=  
3 1 −2
2 7 3
6 2 −4

  vd;w mzpfSf;F NeHkhW mzpfs; fpilahJ vdf; fhl;Lf. 

jPh;T : 

(i)  𝐴 =    
−2   6

3 −9
  = 0                              ∴ A

-1 fpilahJ. 

(ii)  𝐴 =  
3 1 −2
2 7 3
6 2 −4

  = 0    ∴ A
-1  fpilahJ. 

vLj;Jf;fhl;L 15 

A=  
𝟐 𝟑 𝟒
𝟑 𝟐 𝟏
𝟏 𝟏 −𝟐

  vd;w mzpf;F NeHkhW mzp ,Uf;Fkhdhy; mjidf; fhz;f. 
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jPh;T : 

 𝐴 =  
𝟐 𝟑 𝟒
𝟑 𝟐 𝟏
𝟏 𝟏 −𝟐

  = 15 ≠ 𝟎                                                    ∴ A
-1

 cs;sJ. 

A
-1

 =   
1

 𝐴 
 A

t
c 

C11 =  
2 1
1 −2

  = ─5,     C12 = ─  
3 1
1 −2

  = 7,   C13 =  
3 2
1 1

  = 1 

C21 = ─  
3 4
1 −2

  = 10, ` 𝐶22  =  
2 4
1 −2

  =  ─8                   C23 =  ─  
2 3
1 1

  = 1 

C31 =  
3 4
2 1

  = ─5,  ` 𝐶32  = ─  
2 4
3 1

  = 10              `  𝐶33=  
2 3
2 2

  = ─ 5                  

vdNt>  

Ac =  
−5 7 1
10 −8 1
−5 10 −5

  

A
t
c =  

−5 10 −5
7 −8 10
1 1 −5

  

 

∴ A
-1

 =   
1

 𝐴 
 A

t
c 

A
-1

 =   
1

15
   

−5 10 −5
7 −8 10
1 1 −5

  

vLj;Jf;fhl;L 16 

gpd;tUk; rkd;ghl;il Neh;khw;W mzp Kiwapy; jPHT fhz;f 

x+2y=6 

3x+4y=16 

jPHT 

 
1 2
3 4

    
𝑥
𝑦   =  

6
16
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A × X= B 

X= A
-1

B 

 𝐴  = 1× 𝟒 − 𝟑 × 𝟐 = 𝟒 − 𝟔 = −𝟐 

A
-1

 =   
1

 𝐴 
 A

t
c 

adj A =  
4 −2

−3 1
  

A
-1 

= −
1

2
 

4 −2
−3 1

  

A
-1

B= −
1

2
 

4 −2
−3 1

  
6

16
  =  −

1

2
 
4 × 6        + −2 × 16
−3 × 6     + 1 × 16

  

= −
1

2
 

24 − 32
−18 + 16

  

−
1

2
 
−8
−2

  

X=  
4
1
   

 
𝑥

𝑦
 =  

4

1
  

x= 4 

y=1 

vLj;Jf;fhl;L 17 

gpd;tUk; rkd;ghl;il Neh;khw;W mzp Kiwapy; jPHT fhz;f 

2 x1 +3 x2  - x3 =9 

x1+ x2 + x3 = 9 

3 x1- x2  - x3= 1 

  



221 
 

jPHT 

 
2 3 −1
1 1 1
3 −1 −1

      
𝑥1 
𝑥2  
𝑥3

 =  
9
9
1
  

A × X= B 

X= A
-1

B 

A
-1

 =   
1

 𝐴 
 A

t
c 

 𝐴 = + 2  
1 1

−1 −1
 −  3  

1 1
3 −1

 +  −1  
1 1
3 −1

  

= 2[1 ×  −1 − (−1 × 1)]-3[1 ×  −1 − 3 × 1] − 1[1 ×  −1 − 3 × 1] 

=2[-1+1]-3[-1-3]-1[-1+3] 

=2(0)-3(-4)-1(-4) 

=0+12+4 

=16 

adj A = A
t
c 

A
t
c= 

 
 
 
 
 
 +  

1 1
−1 −1

 −  
1 1
3 −1

 +  
1 1
3 −1

 

−  
3 −1

−1 −1
 +  

2 −1
3 −1

 −  
2 3
3 −1

 

+  
2 −1
1 1

 −  
2 −1
1 1

 +  
2 3
1 1

  
 
 
 
 
 

 

 

+ −1 + 1 −  −1 − 3 + (−1 − 3)

− −3 − 1 +  −2 + 3 − (−2 − 9)

+ 3 + 1 −  2 + 1 + (2 − 3)

  

 
0 4 −4
4 1 11
4 −3 −1

  

adj A= At
c=  

0 4 4
4 1 −3

−4 11 −1
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A
-1

 =
1

16
 

0 4 4
4 1 −3

−4 11 −1
  

A
-1.

B = 
1

16
 

0 4 4
4 1 −3

−4 11 −1
  

9
9

−1
  

= 
1

16
 

 0 × 9 +  4 × 9 + (4 × −1)
 4 × 9 +  1 × 9 + (−3 × −1)

 −4 × 9 +  11 × 9 + (−1 × −1)

  

= 
1

16
  

0 + 36 − 4
36 + 9 + 3

−36 + 99 + 1
  

= 
1

16
 

32
48
64

  

X=  
2
3
4
  

x1=2 

x2  =3 

x3=4 

gapw;rp tpdhf;fs; 

1. A =  
𝟏 𝟑 𝟕
𝟐 𝟒 𝟖

   kw;Wk; B =  
𝟏𝟎 𝟗 𝟔
𝟏𝟏 𝟖 𝟕

   vdpy;>  A+B, A-Bd; kjpg;G vd;d? 

2.  A = 
𝟎 𝟐
𝟒 𝟏
𝟑 −𝟐

   kw;Wk; B = 
𝟏 −𝟏
𝟑 𝟐
𝟐 −𝟑

   vdpy;>  A+B, A-Bd; kjpg;G vd;d? 

3. A =  
𝟑 𝟐 𝟏

−𝟏 −𝟑 −𝟐
𝟐 −𝟏 𝟎

  vdpy;> 3A,-A,-3A , 
𝟏

𝟐
A kjpg;G vd;d? 

4. A = 
𝟏 𝟐
𝟑 𝟒
𝟓 𝟑

  ,   B= 
𝟐 −𝟏
𝟎 𝟏
𝟏 −𝟐

    kw;Wk;    C= 
𝟓 𝟎
𝟏 −𝟏
𝟎 𝟏

  vdpy;> 
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i. A+B=B+A 

ii. A+(B+C)=(A+B)+C 

iii. 4(A+B)=4A+AB 

5. A =  
𝟏 𝟐 𝟑
𝟑 𝟓 𝟕
𝟎 𝟏 𝟒

    kw;Wk;    B = 
𝟒 𝟕
𝟐 𝟗
𝟏 𝟎

   vdpy;> ABd; kjpg;G vd;d? 

6. A = 
𝟓 −𝟑 𝟎
𝟑 𝟐 𝟏
𝟑 𝟖 𝟕

   kw;Wk;  B =  
−𝟖 𝟓 𝟑
𝟐 𝟕 𝟗
𝟖 𝟑 𝟎

  vdpy;> AB≠BA vd;W ep&gp 

7.  A = 
𝟏 𝟏 𝟐
𝟐 𝟏 𝟎

   kw;Wk;  B = 
𝟏 𝟐
𝟐 𝟎

−𝟏 𝟏
   vdpy;>  AB≠BA vd;W ep&gp 

8. A =  
𝟒 −𝟐

−𝟑 𝟏
   B= 

𝟏 𝟑 𝟎
−𝟕 𝟔 −𝟐

   kw;Wk;  C=  
𝟎 𝟏 𝟔
𝟐 −𝟑 𝟓

    

A(B+C)=AB+AC  vd;W ep&gp 

9.  A = 
𝟏 𝟎 −𝟐
𝟐 𝟐 𝟒
𝟎 𝟎 𝟐

   vdpy;>  A2
 -3A+2I = 0 vd;W ep&gp 

10.  A = 
𝟏 𝟑 𝟒
𝟓 𝟔 𝟕

  vdpy;>   𝑨𝒕 𝒕 = 𝑨 vd;W ep&gp 

11. A = 
𝟏 𝟐 𝟑
𝟒 𝟓 𝟔

  kw;Wk;   B =  
𝟐 𝟐 𝟑
𝟏 𝟖 𝟔

   

a.  𝑨 + 𝑩 𝒕 = 𝑨𝒕 + 𝑩𝒕 

b.  𝑨 − 𝑩 𝒕 = 𝑨𝒕 − 𝑩𝒕    vd;W ep&gp 

12. A = 
𝟏 𝟐 𝟑
𝟒 𝟓 𝟔

   vdpy;>   𝟑𝑨 𝒕 = 3 𝑨𝒕 vd;W ep&gp 

13.  A = 
𝟓 𝟔
𝟖 𝟗

   vdpy;>   𝑨   d; kjpg;G vd;d? 

14.   
𝟏 𝟏 𝟏
𝟐 𝟓 𝟕
𝟐 𝟏 −𝟏

  kjpg;gpLf 
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15. A=  
𝟐 𝟓 −𝟐
𝟒 −𝟏 𝟑
𝟏 𝟑 −𝟐

  vdpy;> Adj A  ia fz;Lgpb 

16. A 
𝟐 𝟑
𝟓 −𝟒

  Neh;khw;W mzpia fz;Lgpb 

17. A = 
𝟐 −𝟏 𝟏

−𝟏 𝟐 −𝟏
𝟏 −𝟏 𝟐

  vdpy;> 𝑨−𝟏 ia fz;Lgpb 

18.  A = 
𝟑 𝟏 𝟐
𝟐 𝟓 𝟑
𝟏 𝟐 𝟏

  vdpy;>  A. 𝑨−𝟏  = 𝑨−𝟏. 𝑨 = 𝑰  vd;W ep&gp 

19. Solve the following equation by matrix inversion technique  

 x+2y=6 

 3x+4y=16 

20. Solve by matrix method 

 2x1+3x2-x3=9 

 x1+x2+x3=9 

 3x1-x2-x3=1 

tpilfs; 

1. A+B=  
𝟏𝟏 𝟏𝟐 𝟏𝟑
𝟏𝟑 𝟏𝟐 𝟏𝟓

  

A-B=  
−𝟗 −𝟔 𝟏
−𝟗 −𝟒 𝟏

  

2. A+B= 
𝟏 𝟏
𝟕 𝟑
𝟓 −𝟓

  

A-B=  
−𝟏 𝟑
𝟏 −𝟏
𝟏 𝟏
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3. 3A=  
𝟗 𝟔 𝟑

−𝟑 −𝟗 −𝟔
𝟔 −𝟑 𝟎

  

-3A=  
−𝟗 −𝟔 −𝟑
𝟑 𝟗 𝟔

−𝟔 𝟑 𝟎
  

-A=  
−𝟑 −𝟐 −𝟏
𝟏 𝟑 𝟐

−𝟐 𝟏 𝟎
  

𝟏

𝟐
A=

 

 
 

𝟑

𝟐
𝟏

𝟏

𝟐

−
𝟏

𝟐
−

𝟑

𝟐
−𝟏

𝟏 −
𝟏

𝟐
𝟎

 

 
 

 

4.  

i. A+B=B+A      
𝟑 𝟏
𝟑 𝟓
𝟔 𝟏

      (epUgpf;f KbAk;) 

ii. A+(B+C)=(A+B)+C      
𝟖 𝟏
𝟒 𝟒
𝟔 𝟐

        (epUgpf;f KbAk;) 

iii. 4(A+B)=4A+AB      
𝟏𝟐 𝟒
𝟏𝟐 𝟐𝟎
𝟐𝟒 𝟒

       (epUgpf;f KbAk;) 

5. AB =  
𝟏𝟏 𝟐𝟓
𝟐𝟗 𝟔𝟔
𝟔 𝟗

  

6. AB=  
−𝟒𝟔 𝟒 𝟒𝟐
−𝟏𝟐 𝟑𝟐 −𝟗
𝟒𝟖 𝟗𝟐 −𝟔𝟑

  

BA=  
−𝟏𝟔 𝟓𝟖 𝟐𝟔

𝟒 −𝟔𝟒 𝟓𝟔
𝟒𝟗 −𝟏𝟖 𝟑

  

7. AB= 
𝟏 𝟒
𝟒 𝟒

  

BA=  
𝟓 𝟑 𝟐
𝟐 𝟐 𝟒
𝟏 𝟎 −𝟐

  

8.  
𝟏𝟒 𝟏𝟎 𝟏𝟖
−𝟖 −𝟗 −𝟏𝟓

    

          A(B+C)=AB+AC   (epUgpf;f KbAk;) 
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9.  
𝟎 𝟎 𝟎
𝟎 𝟎 𝟎
𝟎 𝟎 𝟎

   A
2
 -3A+2I = 0    (epUgpf;f KbAk;) 

10. 𝑨𝒕   
𝟏 𝟓
𝟑 𝟔
𝟒 𝟕

   (epUgpf;f KbAk;) 

11.  𝑨 + 𝑩 𝒕 = 𝑨𝒕 + 𝑩𝒕   (epUgpf;f KbAk;) 

 
𝟑 𝟓
𝟓 𝟏𝟑
𝟕 𝟏𝟐

  

                 𝑨 − 𝑩 𝒕 = 𝑨𝒕 − 𝑩𝒕 (epUgpf;f KbAk;) 

 
−𝟏 𝟑
−𝟏 −𝟑
−𝟏 𝟎

  

12.  𝟑𝑨 𝒕 = 3 𝑨𝒕  `(epUgpf;f KbAk;) 

 
𝟑 𝟏𝟐
𝟔 𝟏𝟓
𝟗 𝟏𝟖

  

13.  𝑨  = −𝟑 

14.  𝑨  =  -4 

15. Adj A       =  
−𝟕 𝟒 𝟏𝟑
𝟏𝟏 −𝟐 −𝟏𝟒
𝟏𝟑 −𝟏 −𝟐𝟐

  

16. 𝑨−𝟏 =  

𝟒

𝟐𝟑

𝟑

𝟐𝟑
𝟓

𝟐𝟑

𝟐

𝟐𝟑

  

17. 𝑨−𝟏 =
𝟏

𝟒
 

𝟑 𝟏 −𝟏
𝟏 𝟑 𝟏

−𝟏 𝟏 𝟑
  

18.  
𝟏 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 𝟏

  (epUgpf;f KbAk;) 

19. x= 4 and y= 1 

20. 𝒙𝟏 = 𝟐, 𝒙𝟐 = 𝟑, 𝒙𝟑 = 𝟒 

 

 

 


