


ØeÙeeiejepe keâer heefke$e Yetefce hej Yeejle jlve jepeef<e& heg®<eesòece oeme šC[ve kesâ veece hej ke<e& 1999 ceW mLeeefhele Gòej ØeosMe jepeef<e& šC[ve 
cegòeâ efkeMJeefkeÅeeueÙe, ØeÙeeiejepe G0Øe0 keâe Skeâcee$e cegòeâ efkeMJeefkeÅeeueÙe nw~ Ùen efkeMJeefkeÅeeueÙe G0Øe0 pewmes efkeMeeue pevemebKÙee keeues jepÙe ceW GÛÛe 
efMe#ee kesâ ØelÙeskeâ Deekeâeb#eer lekeâ iegCeelcekeâ leLee jespeieejhejkeâ GÛÛe efMe#ee kesâ Dekemej GheueyOe keâjeves ceW efvejvlej De«emej Skeb ØeÙelveMeerue nw~ 
lelkeâeueerve osMe keâer meeceeefpekeâ Skeb DeeefLe&keâ heefjefmLeefleÙeeW ceW Skeâ kewkeâefuhekeâ ke vekeeÛeejer efMe#ee kÙekemLee kesâ ™he ceW Yeejle ceW cegòeâ Skeb otjmLe efMe#ee 
ØeCeeueer keâe heoehe&Ce ngDee Lee, hejvleg kele&ceeve heefjefmLeefleÙeeW leLee lekeâveerkeâer keâe meeLe&keâ ØeÙeesie keâjles ngÙes cegòeâ Skeb otjmLe efMe#ee Deepe keâer mekee&sòece 
hetjkeâ efMe#ee kÙekemLee kesâ ™he ceW mLeeefhele nes Ûegkeâer nw~

kele&ceeve efMe#ee ØeCeeueer kesâ meeceves kÙeehle heeBÛe cegKÙe ÛegveewefleÙeeW - (i) hengBÛe (Access), (ii) meceevelee (Equity), (iii) iegCekeòee 
(Quality), (iv) kenveerÙelee (Affordability) leLee (v) pekeeyeosner (Accountability) keâes kesâvõ ceW jKekeâj Ieesef<ele osMe keâer je<š^erÙe efMe#ee 
veerefle (NEP-2020) kesâ ØemleekeeW keâes ef›eâÙeeefvkele keâjves ceW Gòej ØeosMe jepeef<e& šC[ve cegòeâ efkeMJeefkeÅeeueÙe ke=âle mebkeâefuhele nw~ G0Øe0 keâer ceeveveerÙe 
jepÙeheeue Skeb kegâueeefOeheefle keâer meodFÛÚeDeeW kesâ Deveg™he Gòej ØeosMe jepeef<e& šC[ve cegòeâ efkeMJeefkeÅeeueÙe, Mewef#ekeâ oeefÙelkeeW kesâ meeLe-meeLe 
meeceeefpekeâ oeefÙelkeeW kesâ efveke&nve ceW Yeer ueieeleej vekeØeÙeeme keâj jne nw~ Ûeens ken ieeBkeeW keâes ieeso ueskeâj Gvekesâ mece«e efkekeâeme keâe ØeÙeeme nes Ùee 
«eeceerCe ceefnueeDeeW, š^evmepesv[j ke mepeeÙeeheälee keâwefoÙeeW keâes Megukeâ ceW Útš Øeoeve keâj GveceW DeelceefkeMJeeme peeie=efle ke GÛÛe efMe#ee kesâ Øeefle DeueKe 
peieeves keâe ØeÙeeme nes ~ 

Mewef#ekeâ keâeÙe&›eâceeW ceW mebKÙeelcekeâ ke=efæ, iegCeelcekeâ ke=efæ leLee jespeieejhejkeâ yeveeves kesâ meeLe-meeLe ØelÙeskeâ GÛÛe efMe#ee Deekeâeb#eer lekeâ 
hengBÛe megefveefMÛele keâjves kesâ efueS DeOÙeÙeve kesâvõeW ke #es$eerÙe kesâvõeW kesâ efkemleej kesâ meeLe-meeLe ØekesMe hejer#ee, ØeMeemeve leLee hejeceMe& (efMe#eCe) ceW 
DeeveueeFve kÙekemLeeDeeW keâes megefveefMÛele efkeâÙee ieÙee nw~ efkeMJeefkeÅeeueÙe keâeÙe&ØeCeeueer ceW heejoefMe&lee leLee pekeeyeosner megefveefMÛeÙeve keâer Âef<š mes 
lekeâveerkeâer kesâ ØeÙeesie keâes yeÌ{eÙee ieÙee nw~ 'Ûegveewleer cetuÙeebkeâve' keâer kÙekemLee megefveefMÛele keâjves keâe keâeÙe& efkeâÙee ieÙee nw, lees efMe#eeLeer& meneÙelee 
meskeeDeeW ceW Yeer ke=efæ keâer pee jner nw~ efMe#eeefLe&ÙeeW keâer mecemÙeeDeeW kesâ lkeefjle efvemleejCe nsleg efMekeâeÙele efvekeejCe Øekeâes… keâes megÂÌ{ keâjves kesâ meeLe-
meeLe hegjeleve Úe$e heefj<eo keâes ieefleMeerue efkeâÙee ieÙee nw~

‘‘ieg®kegâue mes Úe$ekegâue’’ kesâ metòeâ JeekeäÙe keâes Deelcemeele keâjles ngS efJeMJeefJeÅeeueÙe ves efMe#eeefLe&ÙeeW keâes efJeMJeefJeÅeeueÙe Éeje lewÙeej efkeâÙes 
ieÙes iegCeJeòeehetCe& mJeDeOÙeÙeve meece«eer GheueyOe keâjeves kesâ meeLe-meeLe efJeMJeefJeÅeeueÙe keâer JesyemeeFš hej Yeer GheueyOe keâjeÙee ieÙee nw~ Úe$eefnle keâes 
OÙeeve ceW jKeles ngS efMe#ekeâeW Éeje lewÙeej JÙeeKÙeeve keâes Yeer Dee@veueeF&ve GheueyOe keâjeÙee ieÙee nw~

MeesOe Deewj vekeeÛeej kesâ #es$e ceW De«emej nesles ngS efkeMJeefkeÅeeueÙe Devegoeve DeeÙeesie (UGC) veF& efouueer leLee ceeveveerÙe jepÙeheeue Skeb 
kegâueeefOeheefle, G0Øe0 keâer Devegceefle mes efkeMJeefkeÅeeueÙe ceW MeesOe keâeÙe&›eâce hegveŠ ØeejcYe efkeâÙee ieÙee nw leLee ke<e& heÙe&vle mecemeeceefÙekeâ efke<eÙeeW hej 
kÙeeKÙeeve, mesefceveej, Jesefyeveej leLee DeeveueeFve mebieesef…ÙeeW Deeefo keâer ëe=bKeuee Yeer ØeejcYe keâer ieÙeer nw~ efkeefYeVe #es$eeW ceW efjmeÛe& Øeespeskeäš mecheeove hej 
Yeer OÙeeve kesâefvõle efkeâÙee ieÙee nw~ hegmlekeâeueÙe keâes DelÙeeOegefvekeâ leLee megÂÌ{ yeveeves nsleg keâoce G"eÙes ieÙes nQ~ efMe#ekeâeW ke keâce&ÛeeefjÙeeW kesâ mkeemLÙe 
leLee keâuÙeeCe keâer ÙeespeveeÙeW ef›eâÙeeefvkele keâer ieÙeer nQ~ 

je<š^erÙe efkekeâeme keâes yeÌ{ekee osves kesâ efueS efMe#ee Skeâ cetueYetle pe™jle nw~ %eeve-efke%eeve Skeb lekeâveerkeâer kesâ #es$eeW ceW nes jns leer›e heefjkele&veeW ke 
kewefMJekeâ mlej hej jespeieej keâer heefjefmLeefleÙeeW ceW Dee jns heefjkele&veeW kesâ keâejCe YeejleerÙe ÙegkeeDeeW keâes efkeefYeVe #es$eeW ceW iegCekeòeehetCe& Mewef#ekeâ Dekemej 
GheueyOe keâjeves hej ner Yeejle keâe Yeefke<Ùe efveYe&j keâjsiee~ FmeerefueS efkeefYeVe #es$eeW ceW meheâuelee nsleg efMe#ee keâes meke&megueYe, meceekesMeer leLee 
iegCekeòeehejkeâ yeveevee mecemeeceefÙekeâ DeheefjneÙe& DeekeMÙekeâlee nw~ Jele&ceeve heefjefmLeefleÙeeW ves hejchejeiele efMe#ee keâes Deewj Yeer meerefcele keâj efoÙee nw 
efpemekesâ keâejCe cegòeâ Skeb otjmLe efMe#ee kÙekemLee ner Skeâcee$e hetjkeâ Skeb ØeYeekeer efMe#ee kÙekemLee kesâ ™he ceW meeLe&keâ efmeæ nes Ûegkeâer nw~ Ssmeer efmLeefle ceW 
efkeMJeefkeÅeeueÙe keâe oeefÙelke Deewj Yeer yeÌ{ peelee nw~ Fme oeefÙelke keâes Skeâ Ûegveewleer mkeerkeâej keâjles ngS efkeMJeefkeÅeeueÙe ves ØeeÛeerve leLee meveeleve 
YeejleerÙe %eeve, hejcheje leLee meebmke=âeflekeâ oMe&ve ke cetuÙeeW keâer mece=æ efkejemele kesâ Deeueeskeâ ceW meYeer kesâ efueS meceekesMeer ke meceeve iegCekeòeeÙegòeâ efMe#ee 
megefveefMÛele keâjves leLee peerkeve heÙe&vle efMe#ee kesâ DekemejeW keâes yeÌ{ekee osves kesâ efueS Deheves Mewef#ekeâ keâeÙe&›eâceeW ceW peeie™keâlee ceW ØeceeCehe$e, ef[hueescee, 
hejemveelekeâ ef[hueescee, mveelekeâ, hejemveelekeâ leLee MeesOe GheeefOe kesâ mecemeeceefÙekeâ Mewef#ekeâ keâeÙe&›eâceeW keâer mebKÙee leLee iegCeelcekeâlee ceW ke=efæ keâer nw~
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[k.M & 1 vuqla/kku@”kks/k ijh{k.k dh ekSfydrk 

bl [k.M esa “kks/k dh ewy ckrsa gSa] ftls ,d “kks/kdrkZ dks tkuuk vR;Ur vko”;d gSA bu ewy ckrksa 
dh O;k[;k fuEufyf[kr ikWap bdkb;ksa esa dh x;h gS &  

bdkbZ & 1 esa “kks/k dk ifjp; % vFkZ] fo”ks’krk vkSj egRo % “kks/k djus dk edln ¼mn~ns”;½ % oSKkfud fof/k % 
“kks/k ds izdkj % izHkko”kkyh vuqla/kku ds fy, leL;k,a ,oa lko/kkfu;k¡( O;kolkf;d izcU/ku esa iz;ksx gksus okys 
vuqHkotU; “kks/k izdj.k ¼Topics½% “kks/k fof/k cuke~ izfof/k@fØ;kfof/k dh xgu o foLr`r O;k[;k dh x;h gSA  

bdkbZ & 2 esa “kks/k leL;k dk vFkZ vkSj blds ?kVd % leL;k ds lzksr dks igpkuuk % O;kolkf;d “kks/k ls 
lEcfU/kr uSfrd eqn~ns ;Fkk Nyjpuk ¼Fabrication½] vlR;dj.k ¼Falsification½ vkSj lkfgfR;d pksjh 
¼Plagiarism½ dh xgu o foLr`r O;k[;k dh x;h gSA  

bdkbZ & 3 esa “kks/k vfHkdYi dh vo/kkj.kk] fo”ks’krk,a rFkk oxhZdj.k] “kks/k vfHkdYi dks izHkkfor djus okys 
rRo dk fo”kn~ o.kZu fd;k x;k gSA  

bdkbZ &4 esa leadksa ds laxzg.k ds vUrxZr izkFkfed ,oa f}rh;d leadksa ds e/; vUrj] izkFkfed ,oa f}rh;d 
leadksa ds laxzg.k djus dh fof/k;kWa vPNs iz”ukoyh dh fo”ks’krk,a] iz”ukoyh vkSj vuqlwfp;ksa dk fuekZ.k] 
f}rh;d leadksa dh lhekvksa dk xgu o foLr`r O;k[;k dh x;h gSA  

bdkbZ & 5 esa fun”kZu dk ifjp;] fun”kZu dh rduhdsa] ykHk vkSj lhekvksa dk foLr`r rFkk xgu O;k[;k fd;k 
x;k gSA  
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bdkbZ & 1 ¼ifjp;½ 

bdkbZ dh :ijs[kk  

1-0 mn~ns”; 

1-1 izLrkouk 

1-2 vFkZ o ifjHkk’kk 

1-3 “kks/k dk mn~ns”; 

1-4 “kks/k dh fo”ks’krk,a  

1-5 “kks/k dk egRo  

1-6 oSKkfud fof/k  

1-7 “kks/k ds izdkj  

1-8 izHkko”kkyh “kks/k ¼leL;k,a ,oa lko/kkfu;kas½ 

1-9 vuqHko tU; “kks/k izdj.k ¼O;kolkf;d izcU/ku gsrq½ 

1-10 “kks/k fof/k cuke~ izfof/k  

1-11 cks/k iz”u 

1-12 cks/k iz”uksa ds mÙkj 

1-13 Loij[k iz”u 
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1-0 mís”; % 

bl bdkbZ ds v/;;u ds i”pkr vkidksa &  

 ”kks/k dk vk”k;] vFkZ o ifjHkk’kkvksa dh tkudkjh gksxhA  

 “kks/k dk mn~ns”; Kkr gksxkA  

 “kks/k dh fo”ks’krkvksa dk Kku gksxkA  

 ”kks/k dk egRo Kkr gksxkA  

 Kku izkIr djus dh oSKkfud fof/k ds ckjs esa tkudkjh gksxhA  

 fofHkUu izdkj ds “kks/k ds ckjs esa Kku gksxkA  

 ,d izHkko”kkyh “kks/k ds nkSjku mRiUu leL;k,a vkSj cjrus okyh lko/kkfu;ksa ds ckjs esa tkudkjh 

gksxhA  

 O;kolkf;d izcU/ku gsrq vuqHko tU; “kks/k izdj.k ds ckjs esa tkudkjh izkIr gksxkA  

 “kks/k fof/k cuke~ “kks/k izfof/k dk Li’V vUrj vki Li’V :i ls dj ik;sxsaA 

1-1 izLrkouk % 

ifjp;kRed bdkbZ esa “kks/k dk vFkZ] ifjHkk’kk] fo”ks’krk,a] egRo] izdkj rFkk “kks/k fof/k ,oa izfof/k esa 
varj dk v/;;u djsaxs lkFk gh vuqHko tU; “kks/k izdj.k tks izcU/ku ls lacaf/kr gS dk foospu fd;k x;k gSA 

1-2 “kks/k dk vFkZ o ifjHkk’kk % 

ekuo LoHkkor% vius pkjksa vksj fo|eku ifjfLFkfr;ksa vkSj okrkoj.k dks le>us dk iz;kl djrk gSA 
vki Hkh vius thou dks lgt cukus ds fy, ubZ [kkst rFkk vfo’dkj djrs gSA vr% vki tkus&vutkus “kks/k 
dk;ksZa eas layXu jgrs gSaA ;g dk;Z izR;sd ekuo ds }kjk fd;k tkrk gSA dkykUrj esa bldh ,d fuf”pr 
izfof/k fodflr gks xbZ ftls “kks/k dh laKk nh tkus yxhA “kks/k “kCn vaxzsth ds *¼Re Search½ ls cuk gSa] 
ftlesa *Re* *dk vFkZ iqu% rFkk ‘Search’ “kCn dk vFkZ [kkst gSaA bl izdkj “kks/k dk “kkfCnd vFkZ iqu% [kkstuk 
gqvkA ysfdu blls “kks/k “kCn dk lgh vk”k; izdV ugha gksrkA okLro esa “kks/k dk rkRi;Z ,d ,sls lR; dh 
yxkrkj [kkst djrs jguk gSa tks fd iw.kZ:is.k Kkr ugha gSa rFkk ftldh ftKklk cuh gqbZ gSA  

“kks/k dk vFkZ u, rF;ksa dks [kkstuk ;k iqjkus rF;ksa dh iqf’V vkSj tk¡p djuk gSA  

,y0oh0 jsMeSu rFkk vU; us *jksekal vkWQ fjlpZ* esa ifjHkk’kk nsrs gq, fy[kk gS fd **”kks/k uohu Kku 
izkIr djus ds fy, ,d O;ofLFkr iz;kl gSA** 

tksu osLV ds vuqlkj **”kks/k ,slh O;ofLFkr izfØ;k gS tks ubZ [kkst djrh gS rFkk ladfyr ,oa 
lqlaxfBr Kku dk fodkl djrh gSA** 
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Likj ,oa LosUlu ds vuqlkj] **dksbZ Hkh fo}rkiw.kZ vUos’k.k ¼[kkst½ tks lR; rF; ,oa fuf”pr izkfIr ds 
fy, fd;k tkrk gS ogha “kks/k gSA** 

vr% “kks/k }kjk fo|eku Kku esa vfHko`f) gksrh gSA ;g lR; dh ,d ,slh [kkst gSa ftlesa v/;;u] 
voyksdu] rqyuk rFkk iz;ksxksa }kjk fdlh fuf”pr fo’k; dks fodflr fd;k tkrk gS 

1-3 “kks/k ds mís”; % 

“kks/k ,d mn~ns”;iw.kZ lqO;ofLFkr ckSf)d izfØ;k gSA blds }kjk fdlh lS)kfUrd vkSj O;kogkfjd 
leL;k ds lek/kku dk iz;kl fd;k tkrk gSA bl rjg ls “kks/k ds rhu mn~ns”; ij ckr dh tk ldrh gS&  

1- lS)kfUrd mn~ns”; 
2- O;kogkfjd mn~ns”; 
3- O;fDrxr mn~ns”; 

1- lS)kfUrd mn~ns”; & “kks/k ewy :i ls Kku dh o`f) dk lk/ku gSA bl n`f’V ls “kks/k dk lS)kfUrd 
mn~ns”; rF;ksa] ?kVukvksa vFkok leL;kvksa ds fo’k; esa Kku izkIr djuk gS] ftlls iqjkus rF;ksa dk 
lR;kiu] u;s rF;ksa dh [kkst] u;s fl)kUrksa dk fuekZ.k rFkk ijh{k.k fd;k tk ldrk gSA  

2-  O;kogkfjd mn~ns”; & fl)kUrksa dk O;ogkj esa vkuk vko”;d gSA izkFkfed vFkok lS)kfUrd mn~ns”; 
lS)kfUrd Kku esa vfHko`f) djrk gS] ijUrq ;fn og O;kogkfjd ?kjkry ij mi;ksx u gks rks ,slk “kks/k 
vFkZghu gks tkrk gSA vr% “kks/k ds O;kogkfjd mn~ns”; fuEufyf[kr gS&  

¼i½- “kks/k ds }kjk loksZRd’̀V fodYi dh [kkst dh tkrh gSA  

¼ii½- “kks/k ds }kjk Hkfo’; ds fy, ;kstukvksa ds fuekZ.k esa lgk;rk feyrh gSA  

¼iii½- “kks/k ds }kjk fdlh ?kVuk ds Lo:i o dkj.kksa ds ckjs esa xgu tk¡p dj ml leL;k dks 
fu;af=r djus esa lgk;rk feyrh gSA  

¼iv½- “kks/k ds }kjk fofHkUu pjksa esa ijLij laca/k LFkkfir dj ifjdYiukvksa dks Lohd`r vFkok 
vLohd`r fd;k tkrk gSA  

¼v½- “kks/k O;olk; rFkk m|ksx dh fØ;kRed rFkk fu;kstu laca/kh leL;kvksa dks lek/kku djus esa 
lgk;d gksrk gSA  

3- O;fDrxr mn~ns”; & “kks/k ,d O;fDr D;ksa djrk gS\ bl iz”u dk mÙkj gh “kks/k ds O;fDrxr mn~ns”; 
esa vkidksa fey tk;sxkA  

¼i½- cgqr ls ,sls is”ksa gS] ftuesa izos”k ¼jkstxkj o mUufr ds fy,½ djus ds fy, ,d O;fDr dks 
“kks/k djuk vko”;d gksrk gSA  

¼ii½- ,d O;fDr lekt lsok dh n`f’V ls Hkh “kks/k ,oa vuqla/kku dj ldrk gSA  

¼iii½- “kks/k djus dk O;fDrxr mn~ns”; lekt esa lEeku izkIr djuk Hkh gks ldrk gSA  
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1-4 “kks/k dh fo”ks’krk,a % 

 “kks/k dh fo”ks’krk,a fuEufyf[kr gS &  

1- uohu Kku dh òf) ,oa fodkl A  

2- lkekU; fu;eksa ,oa fl)kUrksa dk izfriknuA  

3- ;g oSKkfud] lqO;ofLFkr ,oa lqfu;ksftr izfØ;k gSA  

4- “kks/k esa foosd ,oa le> dk i;kZIr ;ksxnku gksrk gSA  

5- “kks/k ls izkekf.kd fu’d’kksZ dh izkfIr gksrh gSA  

6- izkIr fu’d’kksZ dks “kks/k ls izkekf.kd iqf’V gksrh gSA  

7- “kks/k esa lR;kiu “khyrk dk xq.k ik;k tkrk gSA 

1-5 “kks/k dk egRo % 

fo”o dh lkjh izxfr fofHkUu {ks=ksa esa fd;s x;s vuqla/kkuksa ds dkj.k gh gSA vkt izR;sd {ks= esa bl 
ckr dk vuqHko fd;k tk jgk gS fd ;fn Kku ds foLQksV dks le>uk gS] izxfr dh gksM+ esa vkxs c<uk gS rks 
mldk ,dek= lk/ku “kks/k gh gks ldrk gSA bl n`f’V ls “kks/k ds fuEufyf[kr egRo gS&  

1- “kks/k gekjs Kku dk foLrkj djrk gSA  
2- ekuo lekt dh leL;kvksa ds gy dk jkLrk lq>krk gSA  
3- vuqla/kku mn~ns”; izkfIr gsrq loksZRre lk/ku iznku djrk gSA  
4- “kks/k lR; Kku ds [kkst dh fiiklk “kkUr djrk gSA  
5- “kks/k gekjh vkfFkZd iz.kkyh esa yxHkx lHkh ljdkjh uhfr;ksa ds fy, vk/kkj iznku djrk gSA  
6- tkWu csLV ¼lu~ 1959½ ds dFkukuqlkj lkaLd`frd mUufr dk jgL; “kks/k esa fufgr gSA  
7- “kks/k ekuo Kku dks fn”kk iznku djrk gS] Kku Hk.Mkj dks fodflr ,oa ifjekftZr djrk gSA  

1-6 oSKkfud fof/k % 

euq’; tSls&tSls izxfr ds iFk ij c<rk x;k] mlus Kku izkIr djus dh uohu fof/k;ka¡ [kksthA cgq/kk 
og viuh leL;k dk lek/kku iz;kl ,oa Hkwy ds fl}kUr ls djrk gSA leL;k lek/kku ds fy, og ,d mik; 
dk mi;ksx djrk gS vkSj ml mik; ds izHkkodkjh u gksus ij og nwljs mik; dh ijh{kk djrk gSA bl izdkj 
ls leL;k lek/kku ds <ax dks iz;kl ,oa Hkwy dk fl)kUr dgrs gSaA fdUrq ;g Kku izkIr djus dh izekf.kd 
fof/k ugha gSA blds vfrfjDr Kku izkIr djus dh vkSj fof/k;kWa gSaA lRrk fof/k] oS;fDrd vuqHko] fuxeu fof/k] 
vkxeu fof/k rFkk oSKkfud fof/kA oSKkfud fof/k gh Kku izkIr djus dh izkekf.kd fof/k ekuh tkrh gSA  

l=goh “krkCnh ds yxHkx euq’; us Kku izkIr djus ds fy, ,d uohu fof/k dk fodkl fd;k ftlds 
QyLo:i orZeku oSKkfud vkUnksyu dk tUe gqvkA Ýkafll osdu us ml le; oSKkfud fof/k dh uhao Mkyh 
tcfd mlus fujhf{kr ¼fujh{k.k ds i”pkr~½ rF;ksa ds vk/kkj ij fu’d’kZ fudkyus rFkk fuxeukRed fof/k dk 
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iz;ksx djus ij cy fn;kA csdu dh ;kn`fPNd rF;ksa dks izkIr djus dh fof/k ds }kjk vfu;af=r lwpukvksa dk 
<sj yxus yxkA vr% fo”oluh; Kku izkIr djus dh vf/kd O;kogkfjd fof/k dk fodkl djus ds iz;kl esa 
U;wVu xSyhfy;kas rFkk muds lkfFk;ksa us vkxeukRed rFkk fuxeukRed fpUru dh fof/k dks ,d lkFk feykdj 
izLrqr fd;kA fujh{k.k rFkk fpUru dh blh fefJr O;oLFkk us orZeku oSKkfud vuqla/kku iz.kkyh dks tUe 
fn;kA 

1-6-1 oSKkfud fof/k ds in % 

oSKkfud fof/k esa rF;ksa dk mn~ns”;iw.kZ laxzg gksrk gSA bl fof/k esa vuqla/kkudrkZ fuxeu rFkk vkxeu 
¼fuxeu esa fo”ks’k ls lkekU; dh vksj rFkk LFkwy ls lw{e dh vksj vxzlj gksrs gS] ogha vkxeu fof/k esa lkekU; 
ls fo”ks’k dh vksj rFkk lw{e ls LFkwy dh vksj vxzlj gksrs gSA½ nksuksa fof/k;ksa dk iz;ksx djrk gSA 

in ¼1½- dfBukbZ dk vuqHko & oSKkfud vuqla/kku fdlh dfBukbZ dh vuqHkwfr ls izkjEHk gksrk gSA O;fDr ds 
ekxZ esa dksbZ ck/kk ,slh mRiUu gks tkrh gS] tks mls O;xz dj nsrh gSA mnkgj.k ds fy, mlds ikl 
okafPNr oLrq ds izkIr djus dk lk/ku ugha gSA fdlh oLrq dh fo”ks’krkvksa dks igpkuus esa dfBukbZ gks 
jgh gSA  

in ¼2½- dfBukbZ dk lhekadu ,oa ifjHkk’khdj.k & vc og O;fDr fujh{k.k ds vk/kkj ij rF;ksa dk laxzg djds 
viuh dfBukbZ dk lhekadu ,oa ifjHkk’khdj.k djrk gSA  

in ¼3½- leL;k ds lek/kku dk lq>ko ¼izkDdYiuk,¡½ & r`rh; Lrj ij rF;ksa ds iwoZ v/;;u ds vk/kkj ij 
O;fDr mu leL;kvksa ds lek/kku ds dqN rdZiw.kZ lq>ko izLrqr djrk gSA fdlh leL;k ds mUgha 
lEHkkfor mRrjksa dks gh izkDdYiuk dgrs gSA vr% ;g dfri; izkDdYiuk dk fuekZ.k djrk gSA  

in ¼4½- fuxeukRed <ax ls lq>koksa ij fopkj & prqFkZ Lrj ij og bl ij fopkj djrk gS fd ;fn os 
izkdYiuk,a lR; gS rks buls dqN fu’d’kZ fudyus pkfg,A  

in ¼5½- fØ;k }kjk izkDdYiukvksa dk ijh{k.k & bl in ds vUrxZr og O;fDr izR;sd izkDdYiuk dk ijh{k.k 
djrk gS rks bl fu”p; ij igq¡pus dk iz;kl djrk gSa fd dkSu lh izkdYiuk fujhf{kr rF;ksa ds 
vuqeku gSA blds vk/kkj ij og loksZRre lek/kku izLrqr djrk gSA euq’; tSls&tSls izxfr ds iFk ij 
c<rk x;k] mlus Kku izkIr djus dh uohu fof/k;ka¡ 

1-7 “kks/k ds izdkj % 

vuqla/kku dk eq[; mn~ns”; oSKkfud fof/k;ksa }kjk fof”k’V iz”uksa dk mRrj vFkok fof”k’V leL;kvksa 
dk lek/kku izkIr djuk gSA ftlds fy, fofHkUu izdkj ds vuqla/kkuksa dk iz;ksx fd;k tkrk gSA “kks/k dks izeq[k 
:i ls fuEufyf[kr rhu vk/kkjksa ij foHkkftr fd;k tk ldrk gSA  

1-  mn~ns”; ds vk/kkj ij %&  

v-  ekSfyd lS}kfUrd “kks/k  

c-  O;kogkfjd “kks/k  
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l-  fØ;k “kks/k  

2-  izd`fr ds vk/kkj ij %&   

v-  vUos’k.kkRed “kks/k  

c-  fooj.kkRed “kks/k  

l-  funkukRed “kks/k  

n-  iz;ksxkRed “kks/k  

3-  rF;ksa ds vk/kkj ij %&  

v-  ifjek.kkRed “kks/k  

c- xq.kkRed “kks/k  

1%7-1 mn~ns”; ds vk/kkj ij “kks/k % 

“kks/kdrkZ fdl mn~ns”; dks dsUnz esa j[kdj “kks/k djuk pkgrk gS\ vr% mn~ns”; ds vk/kkj ij “kks/k dks 
fuEu izdkj foHkkftr fd;k tk ldrk gS&  

v- ekSfyd lS)kfUrd “kks/k ¼Fundamental Basic or Pure Research½ % ekSfyd “kks/k ds fo’k;ksa esa 
u;s fl)kUrksa dk lq=ikr vFkok iqjkus fl)kUrksa dh leh{kk rFkk la”kks/ku vkrs gSA blesa tks 
Kku izkIr gksrk gS] mldk mn~ns”; lkekU;hdj.k ds }kjk fl)kUrksa dh O;k[;k djuk gksrk gSA 
orZeku ifjfLFkfr ;k ifjofrZr ifjfLFkfr;ksa esa iqjkus fl)kUr mfpr gS ;k ugha ;g Hkh ekSfyd 
vuqla/kku esa ns[kk tkrk gSA ;fn iqjkus fl)kUr orZeku lUnHkZ esa Bhd u gksa rks mUgsa vfLod`r 
dj u;s fl)kUrksa dk izfriknu fd;k tkrk gSA  

O;kogkfjd vFkok fØ;kRed “kks/k ds fy, ekSfyd “kks/k ,d vk/kkj”khyk gSA ekSfyd 
“kks/k lkexzh iznku djrk gSa ftlds vk/kkj ij fdlh fu’d’kZ ij igq¡pk tk ldrk gSA ykxr 
dh n`f’Vdks.k ls ;g iz.kkyh vf/kd [kfpZyk gksrk gSA bl ckr dk [krjk cuk jgrk gS fd 
blds fu’d’kZ igyh ckj esa lgh fl) gksaxs vFkok ughaA  

c- O;kogkfjd “kks/k ¼Applied Research½ % bl izdkj ds “kks/k esa lS)kfUrd “kks/k ls izkIr ifj.kkeksa 
dks okLrfod ?kVukvksa rFkk ifjfLFkfr;ksa ij ykxw dj izkIr ifj.kkeksa ds vk/kkj ij fu’d’kZ 
fudkys tkrs gSA vr% O;kogkfjd vuqla/kku mls dgk tkrk gS ftlesa Kku dh izkfIr ekuoh; 
dY;k.k ds fy, mi;ksxh gksA ih-oh-;ax ds vuqlkj] **Kku dh [kkst dk fuf”pr lEcU/k yksxksa 
dh izkFkfed vko”;drkvksa ,oa dY;k.k ls gksrk gSA oSKkfud dh ekU;rk ;g gksrh gS fd 
leLr Kku ewyHkwr :i ls bl vFkZ esa mi;ksxh gksrk gS fd og bl fl)kUr ds fuekZ.k esa ;k 
,d dyk dks O;ogkj esa ykus esa lgk;d gksrk gS] fl)kUr vkSj O;ogkj vkxs tkdj ,d nwljs 
ls fey tkrs gSA** 

l- fØ;k “kks/k ¼Action Research½ % og “kks/k tks fdlh leL;k vFkok ?kVuk ds fØ;k i{k ij cy 
nsrk gSA fØ;k “kks/k dgykrk gSA xqMs ,oa gkV ds vuqlkj] **fØ;k vuqla/kku ml dk;ZØe dk 
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fgLlk gksrk gS ftldk mn~ns”; fo|eku ifjfLFkfr;ksa dks ifjofrZr djuk gksrk gSA** ;s ,d 
izdkj ds rkRdkfyd vuqla/kku gksrs gSa] tks ,d fuf”pr lekt esa fdlh rF; dh [kkst djrs 
gSa] ;k izR;{k leL;k dk lek/kku izLrqr djrs gSA bl izdkj ;s O;kogkfjd gksrs gS vkSj fdlh 
leL;k dk funku <wW<rs gSA  

1-7-2 izd`fr ¼Nature½ ds vk/kkj ij  

 izd`fr ds vk/kkj ij “kks/k dks fuEufyf[kr Hkkxksa esa ckaVk x;k gS %&  

v- vUos’k.kkRed “kks/k ¼Exploratory Research½ % og “kks/k tks dk;Z vkSj dkj.k laca/k dh [kkst 
djrk gSa rks og vUos’k.kkRed “kks/k dgykrk gSA mnkgj.k ds fy, ;fn m|ksx dh ykHknk;drk 
yxkrkj de gks jgh gS rks mlds de gksus ds dkj.kksa dh tkWap djus ds fy, vUos’k.kkRed 
“kks/k fd;k tk;sxkA tgk¡ vftZr Kku lhfer gSa rFkk iz;ksxkRed vuqla/kku laHko ugha gSa ogkWa 
vUos’k.kkRed “kks/k fd;k tkrk gSA ;g “kks/k fooj.kkRed “kks/k dk ekxZ iz”kLr djrk gSA  

c-  fooj.kkRed “kks/k ¼Descriptive Research½ % miyC/k rF;ksa] Kku rFkk lkaf[;dh; leadksa ds 
vk/kkj ij v/;;u dh fo’k; oLrq dk foLrkjiwoZd Li’Vhdj.k djuk fooj.kkRed “kksa/k 
dgykrk gSA blds fy, fo’k; lkexzh dh iw.kZ tkudkjh gksuk vko”;d gSA bruk gha ugha] ;g 
tkudkjh rF; laxr rFkk ;FkkFkZ Hkh gksuh pkfg,A rHkh blds }kjk izkIr fu’d’kZ y{; izkfIr esa 
lgk;d fl) gksaxsA ,sls “kks/k dk pquko djus ls iwoZ ;g /;ku j[kuk gksxk fd blds fy, 
i;kZIr lead rFkk lkexzh miyC/k gksA  

l-  funkukRed “kks/k ¼Dignostic Research½ % bl izdkj ds “kks/k ds vUrxZr lgh lek/kku izkIr 
djus ds fy, leL;k ds dkj.kksa dk xgu v/;;u fd;k tkrk gSA bl gsrq leadksa dk ladyu] 
fo”ys’k.k rFkk fuoZpu fd;k tkrk gSA funkukRed “kks/k esa leL;k dks fdl rjg lqy>k;k 
tk, bldk o.kZu ,oa fo”ys’k.k izLrqr fd;k tkrk gSA  

n- iz;ksxkRed “kks/k ¼Experimental Research½ % tc leL;k dk lek/kku djus ds fy, oSKkfud 
i)fr dk mi;ksx fd;k tkrk gS rks mls iz;ksxkRed “kks/k dgk tkrk gSA ;g “kks/k iz;ksx dh 
vo/kkj.kk ij vk/kkfjr gSA iz;ksx ,d izdkj dk fu;af=r vUos’k.k gksrk gSA iz;ksxkRed “kks/k esa 
lkekU;r;k nks ;k nks ls vf/kd ?kVukvksa] dkjdksa ;k pjksa ds e/; dk;Z dkj.k lEcU/k dh 
vusd ifjfLFkfr;ksa dk v/;;u fd;k tkrk gSA ,sfrgkfld ?kVukpØ bl “kks/k ds v/;;u dk 
fo’k; gks ldrk gS] ftlls orZeku ifjfLFkfr;ksa dk fuekZ.k djus okys dkj.kksa dh [kkst dh tk 
ldrh gSA  

1%7-3 rF;ksa ds vk/kkj ij %  

rF; ds vk/kkj ij “kks/k dks nks Hkkxksa esa ckWVdj v/;;u fd;k tk ldrk gS%&  

v- ifjek.kkRed “kks/k ¼Quantitative Research½ % ftu rF;ksa dk ekiu la[;k ds :i esa fd;k tk 
ldrk gS] mlls lacaf/kr “kks/k dks ifjek.kkRed “kks/k dgk tk ldrk gSA mnkgj.k ds fy, ;fn 
fdlh dEiuh ds foRrh; fLFkfr dk fo”ys’k.k djuk gSA mldh dk;Z”khy iw¡th dk v/;;u 
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djuk gS vFkok mlds mRikndrk dk fo”ys’k.k djuk gks rks ogk¡ ifjek.kkRed “kks/k fd;s 
tk;sxsA D;ksafd ;s lHkh la[;kRed rF;ksa ij vk/kkfjr gksrs gSA  

c- xq.kkRed “kks/k ¼Quatitative Research½ %  leL;k lek/kku ds vUrxZr cgqr ls rF; ,sls gksrs 
gSa ftudksa izR;{k :i ls la[;k esa iznf”kZr ugha fd;k tk ldrk gS] vFkkZr~ ;s xq.kkRed rF;ksa 
ij vk/kkfjr gksars gSA vr% tc “kks/k dk fo’k; la[;kRed rF;ksa ij vk/kkfjr u gksdj xq.kkRed 
rF;ksa ij vk/kkfjr gksrs gSa rks bls xq.kkRed “kks/k dh laKk nh tkrh gSA mnkgj.k ds fy, 
miHkksDrk ds O;ogkj dk fo”ys’k.k] izcU/kdh; dq”kyrk] lkexzh fo”ys’k.k ¼cgqr vPNk] vPNk] 
fuEu½] foKkiu dh izHkko”khyrk] vfHkizsj.kk laca/kh “kks/k vkfn xq.kkRed “kks/k ds mnkgj.k gSA 
;g “kks/k lkekU;r;k ekuoh; euksfoKku ls lacaf/kr gksrk gSA bl izdkj ds “kks/k esa fo”ks’kK dh 
lykg ysuk vko”;d gksrk gSA 

 

1-8 izHkko”kkyh “kks/k ¼leL;k,a ,oa lko/kkfu;k¡½ % 

1-8-1 lko/kkfu;k¡ %   

“kks/k dk;Z vkSj v/;;u ds izdkj pkgs tks Hkh gks] ,d ckr tks egRoiw.kZ gS og ;g gS fd os lHkh 
muds }kjk fu;ksftr oSKkfud i)fr ds vk/kkj ij feyrs gSA ,d izHkko”kkyh “kks/k ds fy, fuEufyf[kr 
ekun.Mksa dks viukuk pkfg,& 

1- “kks/k mn~ns”; dks Li’V :i ls ifjHkkf’kr fd;k tkuk pkfg, vkSj lkekU; vo/kkj.kkvksa dk mi;ksx 
fd;k tkuk pkfg,A  

2- mi;ksx dh x;h “kks/k izfØ;k dks i;kZIr foLrkj ls of.kZr fd;k tkuk pkfg,] rkfd fdlh vU; 
“kks/kdrkZ dks vkxs dh izxfr ds fy, vuqla/kku dks nksgjkus dh vuqefr fey ldsA tks igys ls gh 
izkIr fd;k tk pqdk gSA  

3- vuqla/kku ds izfØ;kRed izk:i dks ;Fkk lEHko mn~ns”;iw.kZ ifj.kke izkIr djus ds fy, lko/kkuh iwoZd 
;kstuk cukbZ tkuh pkfg,A  

4- “kks/kdrkZ dks iwjh Li’Vrk ds lkFk izfrosnu nsuk pkfg,] izfØ;kRed izk:i esa [kkfe;ksa ¼dfe;ksa½ vkSj 
fu’d’kksZ ij muds izHkko dk vuqeku yxkuk pkfg,A  

5- lead dk fo”ys’k.k mlds egRo dks izdV djus ds fy, i;kZIr :i ls i;kZIr gksuk pkfg, vkSj 
mi;ksx fd;s x;s fo”ys’k.k ds rjhds mi;qDr gksus pkfg,A leadksa dh oS/krk vkSj fo”oluh;rk dh 
lko/kkuh iwoZd tk¡p dh tkuh pkfg,A  

6- fu’d’kZ “kks/k ds vkWdM+ksa }kjk mfpr Bgjk;s tkus rd gh lhfer gksuk pkfg, tks vuqla/kku ds leadksa 
}kjk mfpr Bgjk;s tkrs gSa vkSj mu rd lhfer gksrs gSa] ftuds fy, lead i;kZIr vk/kkj iznku djrk 
gSA “kks/k esa vf/kd fo”okl t:jh gSa ;fn “kks/kdrkZ vuqHkoh gSa] vuqla/kku esa vPNh izfr’Bk j[krk gS vkSj 
bZekunkj gSa rks “kks/k dh izHkko”khyrk vf/kd gksxhA  

nwljs “kCnksa esa ,d izHkko”kkyh “kks/k esa fuEu xq.k gks ldrs gSa &  
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1- vPNk “kks/k O;ofLFkr gksrk gSa ¼Good Research is Systematic½ % bldk vFkZ ;g gS fd “kks/k ,d 
lqifjHkkf’kr inkuqØe esa gksuk pkfg,A “kks/k dh O;ofLFkr Øe jpukRed lksp ls badkj ugha djrh 
ysfdu fu’d’kZ ij igqWpus esa vuqeku vkSj vUrZKku ds mi;ksx dks fuf”pr :i ls vLohdkj djrh gSA  

2- vPNk “kks/k rkfdZd gksrk gS ¼Good Research is Logical½ % bldk eryc ;g gS fd “kks/k rdZ ds 
fu;eksa }kjk funsZf”kr gksrk gSA vkxeu ,oa fuxeu rd dh oks i|fr;kW gS ftlls fdlh ekSfyd lR; 
dks [kkst fudkyk tkrk gSA  

3- vPNk “kks/k vuqHkotu gksrk gS ¼Good Research is Experiencial½ % bldk rkRi;Z ;g gS fd vuqla/kku 
ewy :i ls okLrfod fLFkfr ds ,d ;k vf/kd igyqvksa ls lacaf/kr gS vkSj Bksl leadksa ls lacaf/kr gS] 
tks “kks/k ifj.kkeksa dks ckgjh oS|rk dk vk/kkj iznku djrk gSA  

4- vPNk “kks/k nksgjk;k tk ldrk gS ¼Good Research can Repeatable½ % ;g fo”ks’krk vuqla/kku ifj.kkeksa 
ds v/;;u dh udy djds lR;kfir djus dh vuqefr nsrh gS vkSj bl rjg fu.kZ;ksa ds fy, ,d Bksl 
vk/kkj rS;kj djrh gSA  

1-8-2 leL;k,a &  

Hkkjr esa “kks/kdrkZ fo”ks’k :i ls vuqHkotU; vuqla/kku esa yxs gq, dbZ leL;kvksa dk lkeuk dj jgs gSA 
buesa dqN egRoiw.kZ gS&  

1- “kks/k dh dk;Z iz.kkyh esa izf”k{k.k dk vHkko gS] vFkkZr~ ;ksX; “kks/kdÙkkZvksa dh dehA dbZ 
“kks/kdrkZ vuqla/kku fof/k;ksa dh tkudkjh ds fcuk gh “kks/k dk;Z dj jgs gSA ifj.kker% “kks/k 
fu’d’kZ xyr gks tkrs gSA  

2- “kks/k laLFkkvksa ¼fo”ofo|ky; vkfn½ rFkk O;kolkf;d izfr’Bkuksa vkSj ljdkjh foHkkxksa ds chp 
dksbZ leUo; ugha feyrk gSA csgrj vkSj okLrfod “kks/k ds fy, lHkh lacaf/krksa ds chp 
larks’ktud laidZ fodflr gksuk pkfg,A  

3- gekjs ns”k dh vf/kdka”k O;kolkf;d bdkb;ksa esa ;g fo”okl ugha gS fd muds }kjk “kks/kdÙkkZvksa 
dh vkiwfrZ dh x;h lkexzh dk nq:i;ksax ugha gksxk vkSj blfy, os vDlj “kks/kdÙkkZvksa dks 
vko”;d tkudkjh dh vkiwfrZ djus esa drjkrs gSA mij ls xksifu;rk dh vo/kkj.kk O;kikfjd 
laxBuksa ds fy, ifo= yxrh gSA  

4- i;kZIr tkudkjh ds vHkko esa ,d nwljs ds uhpk fn[kkus ds iz;kl esa “kks/k viuh egÙkk dks 
nwoZy dj nsrk gSA  

5- “kks/kdÙkkZvksa ds fy, dksbZ vkpkj lafgrk ekStwn ugha gS vkSj vUrj fo”ofo|ky; rFkk varj 
foHkkxh; izfr}fUnrk Hkh dkQh vke gSA vr% “kks/kdÙkkZvksa ds fy, vkpkj lafgrk fodflr djus 
dh vko”;drk gS] ftldk vxj bekunkjh ls ikyu fd;k tk, rks bl leL;k ij thr 
gkfly dh tk ldrh gSA 

1-9 vUkqHko vU; “kks/k izdj.k ¼O;kolkf;d izca/ku gsrq½ % 

O;olk; izcU/ku Nk= ds :i esa] vkids ikl “kks/k ds fy, ,d “kh’kZ fopkj gksuk pkfg,A ;gk¡ ij dqN 
“kks/k izdj.k lqfpc) fd;s tk jgs gSA tks Hkfo’; esa “kks/kdj.k ds pquko ;k “kks/k izdj.k ds :i esa vkidh 
lgk;rk dj ldrs gSa&  
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1- nwjLFk Jfedksa dh c<+rh vo/kkj.kk vkSj izcU/ku ij bldk izHkkoA  
2- LVkVZ vi ds izcU/k esa ifjorZu dk v/;;u % j.kuhfrd ifjorZu o ifj.kkeA  
3- oS”ohdj.k vkSj O;olk; izcU/ku ij blds izHkko dk v/;;uA  
4- lkekftd] vkfFkZd ,oa jktuhfrd leL;kvksa dks lqy>kus esa izcU/ku dh Hkwfedk dk v/;;uA  
5- j.kuhfrd izca/ku esa orZeku vkSj mHkjrs :>kuksa dh leh{kk  
6- i;kZoj.kh; dkjdksa dh igpku vkSj ewY;kadu esa j.kuhfrd ;kstuk dh Hkwfedk dk v/;;uA  
7- O;olk; dh lQyrk ij laxBukRed laLd`fr vkSj xfr”khyrk ds izHkko dk v/;;uA  
8- O;kikj ekWMy uokpkj izfØ;k dh [kkst % ,d O;ofLFkr lkfgR; leh{kkA  
9- dkiksZjsV lkekftd ftEesnkjh ds fy, O;kolkf;d ekeyksa dk fo”ys’k.k % ,d ,dhd̀r <+k¡pk vkSj 

lkfgR; leh{kkA  
10- la;qDr jkT; vesfjdk esa ,l,ebZ ¼SME½ ds O;kikj izn”kZu ij j.kuhfrd izca/ku ds izHkkoA  

1-10 “kks/k fof/k cuke~ izfof/k ¼Research Method Verses Methodlogy½  

 
O;olk; izcU/ku Nk= ds :i esa] vkids ikl “kks/k ds fy, ,d “kh’kZ fopkj gksuk pkfg,A ;gkWa ij dqN 

“kks/k izdj.k lqfpc) fd;s tk jgs gS] tks Hkfo’; esa “kks/kdj.k ds pquko ;k “kks/k izk;% “kks/kdÙkkZvksa }kjk “kks/k 
fof/k vkSj izfof/k dks ,d gh le>us dh Hkwy dh tkrh jgh gSA tcfd nksuksa esa i;kZIr vUrj gSA vkb, buds 
chp ds vaUrj dks le>rs gSaA “kks/k fof/k vkSj izfof/k ds chp vUrj dh js[kk dks fuEufyf[kr vk/kkjksa ij Li’V 
:i ls [khapk tk ldrk gSA  

“kks/k fof/k ¼Research Method½ %  

vuqla/kku fof/k;ksa dks mu lHkh fof/k;ksa@rduhdksa ds :i esa le>k tk ldrk gSa] ftudk mi;ksx 
vuqla/kku ds lapkyu ds fy, fd;k tkrk gSA os lHkh fof/k;kWa tks “kks/kdrkZ ds }kjk viuh “kks/k leL;k ds 
v/;;u ds nkSjku mi;ksx dh tkrh gS] “kks/k fof/k dgykrh gS pw¡fd vuqla/kku dk mn~ns”;] fo”ks’k :i ls 
O;kogkfjd “kks/k] fdlh leL;k ds lek/kku ij igq¡pus ds fy, miyC/k MsVk vkSj leL;k ds vKkr igyqvksa dk 
lek/kku laHko cukus ds fy, ,d nwljs ls lacaf/kr gksuk pkfg,A  

dbZ ckj “kks/k rdfudksa vkSj “kks/k fof/k;ksa ds chp esa Hkh vUrj fd;k tkrk gSA “kks/k rduhd ml 
O;ogkj o midj.kksa dks lUnfHkZr djrh gS ftldk mi;ksx ge vuqla/kku dk;ksZ dks djus esa djrs gS] tSls fd 
voyksdu djuk] leadksa dk laxzg.k djuk] leadksa dks la”kksf/kr djuk vkfnA  

“kks/k izfof/k ¼Research Methodology½ %  

vuqla/kku izfof/k ;k i)fr leL;k dks O;ofLFkr :i ls gy djus dk ,d rjhdk gSA bls oSKkfud 
:i ls “kks/k dSls fd;k tkrk gS] bldk v/;;u djus ds foKku ds :i esa le>k tk ldrk gSA blesa ge bu 
fofHkUu pj.kksa dk v/;;u djrs gSa] tks vkerkSj ij ,d “kks/kdrkZ }kjk viuh “kks/k leL;k dk v/;;u djus 
ds lkFk&lkFk muds ihNs rdZ ds :i esa viuk,a tkrs gSA “kks/kdrkZ ds fy, u dsoy “kks/k fof/k;ksa@rduhdksa 
dks tkuuk vko”;d gS] cfYd dk;Z iz.kkyh Hkh tkuuk vko”;d gSA “kks/kdÙkkZvksa dks u dsoy ;g tkuus dh 
t:jr gSa fd dqN lwpdkadksa ;k ijh{k.kksa dks dSls fodflr fd;k tk, cfYd ek/;] cgqyd] ekf/;dk] ekud 
fopyu ;k dkbZ oxZ dh x.kuk dSls fd;k tk;] fo”ks’k “kks/k rduhdksa dks dSls ykxw fd;k tk, ofYd mUgsa ;g 
Hkh tkuuk gksxk fd buesa dkSu lh fof/k;k¡ ;k rduhdsa izkalafxd gSa vkSj dkSu ugha gSA mudk D;k vFkZ gksxk\ 
D;k ladsr gksxk\ vkSj D;ksa\ “kks/kdÙkkZvksa dks fofHkUu rduhdksa esa vUrfuZfgr ekU;rkvksa dks le>us dh Hkh 
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vko”;drk gS vkSj muds ekun.Mksa dks tkuus dh vko”;drk gS] ftuds }kjk os r; dj ldrs gS fd dqN 
rduhdsa vkSj izfØ;k,a dqN leL;kvksa ij ykxw gksxh vkSj dqN ij ugha vFkkZr “kks/kdrkZ ds fy, vko”;d gS 
fd og viuh leL;k ds fy, viuh dk;Ziz.kkyh rS;kj djsa D;ksafd ;g leL;k nj leL;k fHkUu gks ldrh gSA 
mnkgj.k ds fy, ,d okLrqdkj tks fd ,d bekjr dks fMtkbu djrk gSa og ewY;kadu djrk gS fd fdl 
vk/kkj ij njokts] f[kM+fd;k¡ vkSj osfUVysVj ds fo”ks’k vkdkj] la[;k] LFkku fuf”pr djuk gks blh rjg 
vuqla/kku esa “kks/kdrkZ dks vuqla/kku ds fu.kZ;ksa dks ykxw djus ls igys ewY;kadu djuk iM+rk gSA ftls og 
cgqr Li’V :i ls fufnZ’V djrk gS fd og fdu fu.kZ;ksa dk p;u djrk gS vkSj D;ksa p;u djrk gS\ 

Åij tks dgk x;k gS] mlls ge dg ldrs gS fd “kks/k i)fr ds dbZ vk;ke gSa vkSj “kks/k fof/k;k¡ 
“kks/k&i)fr dk ,d fgLlk gSA vuqla/kku i)fr ¼izfof/k½ dk nk;jk vuqla/kku fof/k;ksa dh rqyuk esa O;kid gSA 
bl izdkj tc ge “kks/k i)fr dh ckr djrs gSa rks ge u dsoy “kks/k fof/k;ksa dh ckr djrs gS cfYd vius 
“kks/k v/;;u ds lUnHkZ esa mi;ksx dh tkus okyh fof/k;ksa ds ihNs ds rdZ ij Hkh fopkj djrs gS vkSj crkrs gS 
fd ge fdl fof/k ;k rduhd dk mi;ksx dj jgs gSa vkSj fdudk mi;ksx ugha dj jgs gS] rkfd “kks/k ifj.kkeksa 
dk ewY;kadu ;k rks Lo;a “kks/kdrkZ }kjk ;k nwljksa }kjk fd;k tk ldsA “kks/k i)fr ds vUrxZr fuEu iz”uksa dk 
mRrj fn;k tkrk gS&  

&  “kks/k leL;k dks dSls ifjHkkf’kr fd;k x;k\ 

& ifjdYiuk dSls rS;kj dh x;h\ 

& leadksa dks ,d= dSls fd;k x;k\ 

& leadksa ds fo”ys’k.k dh dkSu lh rduhd viuk;h x;h\ 

 

1-11 cks/k iz”u % 

1- fjDr LFkkuksa dh iwfrZ dhft,& 
2- “kks/k ds rhu mís”; lS)kfUrd] O;kogkfjd ,oa ----------- gSaA 
3- “kks/k }kjk --------- dh [kkst dh tkrh gSA 
4- “kks/k ls izekf.kd --------- dh izkfIr gksrh gSA 
5- oSKkfud fof/k esa vuqla/kkudÙkkZ ---------- rFkk ----------- nksuksa fof/k;ksa dk iz;ksx djrk gSA 
6- “kks/k dks -------- vk/kkjksa ij foHkkftr fd;k tkrk gS\ 
7- ------------------ leL;k dks O;ofLFkr :Ik ls gy djus dk ,d rkfydk gSA  

 

fuEufyf[kr esa lR; vkSj vlR; Nk¡fV,& 

1- “kks/k dk vFkZ u;s rF;ksa dks [kkstuk ,oa iqjkus rF;kas dh iwfrZ ,oa tk¡p djuk gSA 

2- “kks/k dsoy Kku ds o`f) dk lk/kuk ugh gSaA 

3- “kks/k lR;Kku ds [kkst dh fiik”kk “kkUr ugha djrkA 

4- oSKkfud fof/k esa rF;ksa dk mís”;iw.kZ laxzg gksrk gSA 
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5- og “kks/k tks fdlh leL;k vFkok ?kVuksa ds fØ;k i{k ij cy nsrk gS] fØ;k “kks/k dgykrk gSA 

6- ftu rF;ksa dk ekiu la[;k ds :Ik esa fd;k tk ldrk gS xq.kkRed “kks/k dgykrk gSA 

1-12 cks/k iz”uksa ds mÙkj % 

1- Kku] 2- O;fDrxr] 3- loksZRd`’V fodYi] 4- fu’d’kksZa] 5- vxeu] fuxeu] 6- rhu] 7- “kks/kA 

lR; vkSj vlR; & 

1- lR;] 2- vlR;] 3- vlR;] 4- lkFk] 5- lR;] 6- 

1-13  Loij[k iz”u % 

 

1- “kks/k dk vFkZ ,oa ifjHkk’kk dks Li’V djrs gq, “kks/k ds mn~ns”; dk mYys[k dhft,A  
2- “kks/k dh oSKkfud fof/k D;k gS\ O;k[;k dhft,A 
3- “kks/k ds fofHkUu izdkjksa dk o.kZu dhft,A 
4- “kks/k fof/k ,oa izfof/k esa vUrj Li’V dhft,A  
5- izHkko”kkyh “kks/k leL;k,a ,oa muds fujkdj.k ij izdk”k Mkfy,A 

@@@@ 
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bdkbZ & 2 “kks/k leL;k,a 

bdkbZ dh :Ikjs[kk 

2-0 mís”; 

2-1 vuqla/kku@”kks/k leL;k dh izLrkouk 

2-2 “kks/k leL;k dk vFkZ 

2-3 “kks/k leL;k ds ?kVd 

2-4 “kks/k leL;k ds lzksr dks igpkuuk 

2-5 O;kolkf;d “kks/k ls lacaf/kr uSfrd eqís@igyw 

2-5-1 Nyjpuk ¼Fabrication½ 

2-5-2 vlR;dj.k ¼Falsification½ 

2-5-3 lkfgfR;d pksjh ¼Plagiarism½ 

2-6 lS)kfUrd iz”u 

2-0 mís”; 

bl bdkbZ ds v/;;u ds i”pkr~ vkidksa  

 “kks/k leL;k ds vFkZ dh tkudkjh gksxhA  
 “kks/k leL;k dks dkSu&dkSu ls ?kVd izHkkfor djrs gSa dh tkudkjh gksxhA  
 “kks/k leL;k ds lzksr dks igpkuuk vk tk;sxkA  
 “kks/k esa uSfrdrk dk /;ku j[kuk vk tk;sxkA  

 

2-1 vuqla/kku@“kks/k leL;k dh izLrkouk  

 oSKkfud vuqla/kku dh ,d fo”ks’krk gS fd og lnk gh fdlh iz”u vFkok leL;k ds :i esa mRiUu 
gksrk gSA mnkgj.kkFkZ Vh-oh- }kjk izpkj djus ls fdlh oLrq fo”ks’k dh fcØh D;ksa\ vf/kd gks tkrh gSA ekuo 
viuh vko”;drk dh larqf’V pkgrk gSA vko”;drk dh larqf’V fdlh miyC/k lk/ku }kjk gh gksrh gS] ;fn 
ugha gksrh gS rks leL;k mRiUu gksrh gSA vr% leL;k dks igpkuuk] mls dkSu dkSu ls ?kVd izHkkfor djrs gSa 
dk mYys[k bl bdkbZ esa Li’V fd;k x;k gSA lkFk gh “kks/k djrs le; ,d “kks/kkFkhZ dks fdu&fdu uSfrd 
eqn~nksa dks mfpr LFkku nsuk gS dk Hkh foLr`r O;k[;k bl bdkbZ esa dh x;h gSA  
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2-2 “kks/k leL;k dk vFkZ  

 ekuo lekt viuh vko”;drkvksa dh larqf’V ds fy, vusd lk/kuksa dks viukrk gSA ;fn fdlh 
vko”;drk dh larqf’V fdlh miyC/k lk/ku }kjk ugha gks ikrh rks ,d leL;k mRiUu gks tkrh gSA bldk 
vFkZ ;g gqvk fd vko”;drk dh larqf’V ds ekxZ esa mifLFkr ck/kk gh leL;k gSA T;ksa gh lk/ku miyC/k gks 
tkrs gSa] ck/kk nwj gks tkrh gS vkSj vko”;drk dh larqf’V ds lkFk gh leL;k dk var gks tkrk gSA bls fuEu 
:i esa Hkh izLrqr fd;k tk ldrk gS&  

vko”;drk &lk/ku ¾ leL;k 

¼Need – Resources = Problem½   

vr% vki dg ldrs gSa fd **vko”;drk dh larqf’V ds lk/ku ;k ekxZ esa ck/kk gh leL;k gSA** leL;k 
dh xEHkhjrk vko”;drk dh xgurk vkSj lk/kuksa dh miyfC/k ij fuHkZj gksrh gSA vr% vki le> ldrs gSa fd 
vko”;drk ftruh izcy gksxhA vojks/k ck/kk] ftruk rhcz gksxk] leL;k mruh gh xEHkhj gksxhA “kks/k dk;Z esa 
O;fDrxr leL;k dks de egRo fn;k tkrk gSA  

tkWau lh Vkjuls.M us leL;k dks ,d okD; esa ifjHkkf’kr djrs gq, fy[kk gS fd **leL;k rks lek/kku 
ds fy, izLrkfor iz”u gSA** 

ÝssM ,u0 dfyZxj us Hkh ifjHkkf’kr djrs gq, fy[kk gS fd] **leL;k ,d iz”uokpd okD; vFkok fooj.k 
gS ftlesa nks ;k nks ls vf/kd py jkf”k;ksa esa lg&lEcU/k Kkr fd;k tkrk gSA**  

,d “kks/kkFkhZ blh iz”u dk mÙkj Kkr djus dk iz;kl djrk gS vFkok py jkf”k;ksa esa lg lEcU/k Kkr 
djrk gS rc mls vuqla/kku dgk tkrk gSA mnkgj.k ds fy,] ;fn ;g leL;k ysa fd fofHkUu izdkj ds 
dVkSfr;ksa dk miHkksDrkvksa ij D;k izHkko iM+rk gS\ rks blesa ,d pyjkf”k dVkSrh o nwljh miHkksDrkvksa ij 
izHkkoA  

2-3 “kks/k leL;k ds ?kVd ¼Components½ 

 “kks/k leL;k ds ?kVdksa dh ppkZ djus ls iwoZ leL;k dk ifjHkk’khdj.k djuk vko”;d gks tkrk gSA 
tc vki leL;k dk p;u dj ysrs gSa rks mlds ckn mldh ifjHkk’kk dh tkrh gS& 

**leL;k dks ifjHkkf’kr djus dk vFkZ gS fd mls foLr`r :i ls vkSj Bhd izdkj ls lqfuf”pr cuk;k 
tk;sA** 

 mijksDr dFku MCY;w0,l0equjks rFkk Mh0 bfxy gkVZ }kjk izLrqr fd;k x;k] ftls ,Q0,y0 fHkVuh us 
mn~/k`r fd;k gSA 

“kks/k ds fy, leL;k ds pquko vkSj dFku ds ckn lcls egRoiw.kZ dk;Z leL;k dk ifjHkk’khdj.k gSA 
ifjHkk’khdj.k leL;k ds ewy vkSj O;kogkfjdrk dks Li’V djrk gS] okLro esa ifjHkk’khdj.k ls rkRi;Z mldh 
“kq)rk ,oa foLrkjiwoZd fo”ks’k o.kZu djuk gS] izR;sd izeq[k rFkk lgk;d iz”u dk fo”ks’k Li’Vhdj.k vko”;d 
gSA vuqla/kku dh lhek Hkh fuf”pr djuh gksxhA D;k dkj.k gS\ blds fy, lacaf/kr iwoZ v/;;u dk Hkh o.kZu 
djuk gksxkA  
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leL;k dks ifjHkkf’kr djus ds i”pkr~ leL;k ds rRoksa dk fo”ys’k.k fuEufyf[kr :i ls fd;k x;k 
gS&  

1- leL;k dk mlds rRoksa esa fo”ys’k.k % leL;k dk dFku iz”u :i esa gks vFkok lk/kkj.k dFku ds :i 
esa mlls lacaf/kr iz”u Hkh lkFk&lkFk vkus pkfg,A bl izdkj ifjHkk’khdj.k esa ewy leL;k dks fofHkUu 
rRoksa esa ckWV ysrs gSA bls ge nwljs “kCnksa esa ifjdYiuk rFkk lgk;d ifjdYiuk dk fuekZ.k Hkh dg 
ldrs gSA 

mnkgj.kkFkZ & ;fn gekjh ewy leL;k ;g gks fd lkekftd ,oa vkfFkZd Lrj dk ckydksa dh “kSf{kd 
rFkk O;kolkf;d :fp;ksa eas dksbZ lEcU/k gS\ rks bldk fo’ys’k.k bl :i ls dj ldrs gS fd D;k mPp 
Lrj ds Nk=ksa dh :fp;k¡ Hkh vyx&vyx gksrh gS] D;k “kSf{kd O;kolkf;d :fp;ksa esa Hkh ijLij 
lEcU/k gS] vkfnA bl izdkj dh leL;k ds fdrus i{k gks ldrs gSaA lHkh ij fopkj dj ysxsaA   

2- v/;;u dh lhek dk fu/kkZj.k % fofHkUu rRoksa ds fo”ys’k.k ds i”pkr~ mldh lhek dks Hkh fuf”pr dj 
nsuk gksxkA  

mnkgj.kkFkZ % ;g v/;;u iz;kxjkt ds dsUnzh; fo”ofo|ky; ds Nk=ksa rd gh lhfer gS rFkk dsoy 
veqd fof/k dk gh iz;ksx fd;k tkrk gSA 

 bl izdkj mlds Lo:i] {ks= rFkk i|fr dh lhek fuf”pr dj nh tk;sxhA  

3- lEcfU/kr lkfgR; dk losZ{k.k % “kks/k leL;k ds egRoiw.kZ ?kVdksa esa ls ,d lEcfU/kr lkfgR; dk 
losZZ{k.k gSA ftlls Li’V gksrk gS fd bl leL;k dk fdu i{kksa ij fdlds }kjk dc vkSj fdruk dk;Z 
fdl i|fr ls fd;k x;k gS rFkk dkSu lk i{k v/kwjk jg x;k gS\ ftls bl v/;;u dk fo’k; cuk;k 
x;k gS\ blesaa ,d rks vko”;d iqujko`fRr ls cpk tk ldsxk] nwljs “kks/kdrkZ dh xgurk Li’V gksxhA  

4- vk¡dM+ksa ds lek/kku rFkk izkIr djus dh fof/k %  ;gk¡ ij bl ckr dks Hkh Li’V djuk gksxk fd vkWdM+s 
dgk¡a ls izkIr gksaxs rFkk dSls fy;s tk;saxs\ vk¡dM+s fdl fof/k ls rFkk fdu ;a=ksa dk iz;ksx djds izkIr 
fd;k tk;sxk\ os miyC/k gSa vFkok cukus gksaxs\ vk¡dM+ksa dh fo”oluh;rk rFkk cS/krk ns[kuh gksxhA bu 
ckrksa ds lkFk gh lkFk vkWdM+ksa dks fu;ksftr djus ds fy, fdl fof/k dks viuk;saxs] bldk Li’Vhdj.k 
Hkh nsuk gksxkA  

5- izR;; fufeZr rFkk fo”ks’k “kCnksa dh O;k[;k %  vkb, bls ,d mnkgj.k ds }kjk le>us dk iz;kl fd;k 
tkrk gSA ekufyft, fd vki xzkgdksa ds fdlh fo”ks’k oLrq ds izfr :fp;ksa dk v/;;u dj jgs gSaA 
;gk¡ Li’V djuk vko”;d gS fd fo”ks’k oLrq ds izfr :fp;ksa ls gekjk rkRi;Z D;k gS\ vFkok fo|ky;ksa 
ds lefUor thou dk Nk=ksa dh miyfC/k ij izHkko ns[kuk pkgrs gSa rks lefUor thou vkSj miyfC/k 
ds izHkko dh O;k[;k djuh gksxh fd budk fdl fo’k; esa ge iz;ksx djus tk jgs gSaA bl fo”ys’k.k 
dks /;ku esa j[krs gq, fØ;kRed :i ls gksuk pkfg,A 

6- ewyHkwr vko/kkj.kk,¡ % dksbZ Hkh vuqla/kku dk;Z dqN ewyHkwr vo/kkj.kkvksa ds lkFk vkjEHk gksrk gS] “kks/k 
dk Qy bUgha vo/kkj.kkvksa dh iqf’V ds i{k ds vFkok foi{k esa gksrk gSA bu ewyHkwr vo/kkj.kkvksa dk 
Li’Vhdj.k leL;k ds ifjHkk’khdj.k dk ,d egRoiw.kZ vax gSA  
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mnkgj.kkFkZ & eku yhft, fd “kks/k dk fo’k; ,tsaVksa ds lek;kstu dk v/;;u gSa blesa vusd 
vo/kkj.kk,a “kgj lEcfU/kr fHkUurk] ,tsaVksa dh “kSf{kd ;ksX;rk rFkk cqf) Lrj bR;kfn feyrh gSA bUgsa 
ns[kdj gh ifjHkk’khdj.k iwjk gks ldsxkA 

7- leL;k dk vkSfpR; rFkk egRo % leL;k dh mi;ksfxrk rFkk mlds egRo dk vkSfpR; fl) djus ds 
fy, ;g Li’V djuk furkUr vko”;d gS fd bl “kks/k ds ifj.kke fl)kUr rFkk O;ogkj dks fdl 
izdkj izHkkfor djsaxsA ;g Li’Vhdj.k fdlh egRofoghu ;k vuko”;d vUos’k.k ij vuqla/kku iz;klksa 
dk miR;; gksus ls gekjh lqj{kk djsxkA  

8- {ks= dk Li’Vhdj.k % fdlh leL;k dks ifjHkkf’kr djus dk vFkZ ;g gS fd mldksa pkjksa vksj ls 
ifjlhfer ¼lhek esa ck¡/kuk½ cuk fy;k tk;s vkSj mlus vius leku mu iz”uksa ls tks fdlh vko”;drk 
ls lEcfU/kr ifjfLFkfr esa miyC/k gksrs gSa] fofHkUu y{k.kksa esa vUrj ds vk/kkj ij lqxerkiwoZd Øe 
iznku dj fy;k tk,A  

9- le; lwfpdk % “kks/kdrkZ ds le; rFkk “kfDr O;; dks lkFkZd djus ds fy, le; lwfpdk dk fuekZ.k 
vko”;d gksrk gSA ifj;kstuk dks foHkkxksa esa ckWVdj izR;sd Hkkx dks iw.kZ djus ds fy, frfFk;kWa 
lqfuf”pr djus ds fy, ml ;kstuk dks Øec) :i esa O;ofLFkr djus esa lgk;rk iznku gksrh gSa vkSj 
“kks/k dk;Z esa nsj yxkus dh lkekU; izo`fRr esa Hkh deh vk tk;sxhA  

fdlh Hkh “kks/k ;kstuk dks cukus ds iwoZ mijksDr of.kZr ckrksa ij fopkj dj ysuk vR;Ur vko”;d gksrk gSA  

2-4 “kks/k leL;k ds lzksr dks igpkuuk  

leL;k dk pquko djus ds fy;s vkidks ;g tkuuk vko”;d gS fd leL;k dk p;u dgkWa ls fd;k 
tkrk gS vkSj leL;k ds pquko ds fy, lzksr D;k&D;k gS\ blds fy, fofHkuu fo}kuksa us fuEu lzksrks dks 
crkyk;k gSA  

ts-lh- vYekd us leL;k <w¡<us ds fuEufyf[kr pkj lk/kuksa dh ppkZ dh gS %  

1- ,sfrgkfld vfHkys[kksa ds lkFk tks dqN Hkh Kkr gS] mldk fo”ys’k.k fd;k tk;A  

2- O;k[;k esa tks deh jg x;h gS] mls vFkok vU/kdkjiw.kZ {ks= dks <w¡< fudkyk tk;A  

3- vfu;ferrkvksa] fojks/kkHkkl] er fHkUurk ds LFky rFkk ,sls LFkyksa dks <w¡< fudkyk tk; ftuds fu’d’kksZ 
dh fof/kor tk¡ap ugha dh x;h gSA  

4- fo’k; ls lEcfU/kr xks’Bh] v/;;u rFkk fpUru dks fodflr fd;k tk; rFkk mu ckrksa ij nf̀’V j[kh 
tk; ftuesa fØ;k,a vf/kd gqbZ gS] rFkk tks misf{kr gSA i|fr dks Hkh /;ku esa j[kk tk;A bl fo”ys’k.k 
ls ge leL;k dks izkIr dj ldrs gSA  

,p0,p0 vcsylu ¼H.H. Abelson½ us leL;k ds lzksr ds lEcU/k esa fuEufyf[kr pkj lq>ko fn;s gS & 
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1- tks f”k{kk ik jgk gS] f”k{kk dh izfØ;k dk v/;;u dj jgk gS] vFkok fdlh izdkj dk f”k{kk lEcU/kh 
dk;Z dj jgk gSA mlds vuqHko esa vUr}ZUn ¼Conflicts in experience½ ,d izeq[k lk/ku gSA ftKklk 
rFkk vUr}ZU} mlds lkeus vusd leL;k,a Lo;a izLrqr djrk jgsxkA  

2- nwljk izeq[k lk/ku “kks/k&izcU/kksa ds vUr esa fn;s x;s Hkkoh v/;;u lEcU/kh lq>koksa dh ,d lwph nh 
x;h gksrh gS fd bl {ks= esa vkSj D;k dk;Z gks ldrk gSA blds v/;;u ds }kjk Hkh leL;k dks <w¡< 
fudkyk tk ldrk gSA  

3- vuqla/kku dk;Z tks iwjk gks pqdk gS rFkk budk fupksM+ vFkok budh y?kq :ijs[kk dks ns[kdj cqf)eku 
O;fDr vusd leL;k,a <w¡< fudkyrs gSA  

4- pkSFkk izeq[k lk/ku mu {ks=ksa dks <w¡< fudkyuk gS tks vkt rd misf{kr jg x;s gSa vkSj ftu ij dk;Z 
gqvk gh ugha gSA  

  fofHkUu fo}kuksa }kjk leL;k dh mRifRr rFkk mldh [kkst vkSj lzksr ds lEcU/k esa vius&vius 
n`f’Vdks.k izLrqr fd;s x;s gSA ;fn muij fo”ys’k.kkRed fopkj djds ,d loZxzkg~; :ijs[kk izLrqr 
fd;k tk; rks fuEufyf[kr lk/kuksa rFkk fof/k;ksa }kjk vuqla/kku ds fy, leL;k dk pquko ljyrk ls 
fd;k tk ldrk gSA 

1- “kks/k ds fy, {ks= dk fu”p; % ,d “kks/kkFkhZ dk izFke drZO; gksrk gS fd og igys {ks= dk fu”p; djsa 
fd gesa veqd fo’k; ds veqd {ks= esa dk;Z djuk gSA LokHkkfod gS fd vki mlh {ks= dk p;u djsaxs 
ftlesa vkidh vfHk:fp gksxhA ;fn vkt okf.kT; fo’k; esa vfHk:fp j[krs gS rks mRlqd Nk= dks igys 
vius :fp ds vuqlkj ;g fu”p; djuk gksxk fd og ys[kkadu] O;kolkf;d vFkZ”kkL=] 
O;kolkf;d&izcU/k vkfn fofHkUu {ks=ksa esa ls fdlesa fo”ks’k vfHk:fp j[krk gSa vkSj dk;Z djus dk bPNqd 
gSA  

2- lEcfU/kr lkfgR; dk v/;;u % vki {ks= dk fu/kkZj.k dj fy, rks blds ckn mls fuEu izdkj ds 
lEcfU/kr lkfgR; dk xgu rkSj ij vkykspukRed v/;;u djuk gksxk&  

v- ikB~; iqLrdas % fo’k; ;k {ks= ls lEcfU/kr izkphu rFkk uhoure ewy ikB~; iqLrdksa dk v/;;u 
oSKkfud n`f’Vdks.k ls djuk pkfg,A bldk ifj.kke ;g gksxk fd vkidk lS}kfUrd Kku blls 
iq’V gksxk] vusd foKklkvksa dh larqf’V gksxh rFkk ml fo’k; ls lEcfU/kr fo”ks’k leL;kvksa dk 
Kku Hkh gksxkA dHkh&dHkh ikB~;iqLrdksa ds vUr esa “kks/k ds fy, leL;k,a Hkh nh x;h gksrh gSA 
tks vkidks leL;k dks <wW<us rFkk p;u djus esa lgk;rk djrh gSA 

c-  i=&if=dk,¡ % ikB~; iqLrdksa ds lkFk&lkFk lekpkj&i=ksa esa izdkf”kr fopkjksa rFkk ml fo’k; 
ls lEcfU/kr if=dkvksa dk v/;;u Hkh mlds fpUru dks jpukRed fn”kk iznku djsxk rFkk 
ml {ks= esa gks jgs dk;ksZ dh izd`fr vkSj mlds Qy ls ifjfpr gksdj viuk ekxZ fuf”pr 
djus esa mls fo”ks’k lgk;rk feysxhA  

l- iwoZ esa fd;s x;s vuqla/kku dk voyksdu % lacaf/kr fo’k;ksa esa “kks/k dk;Z vuojr pyrs jgrs gSa] 
buesa ls dqN dk izdk”ku gksrk gS rFkk dqN “kks/k laLFkkvksa ds iqLrdky;ksa esa jgrs gSA ,d 
“kks/kkFkhZ dks mu fd;s x;s “kks/k izaca/kksa dk Hkh v/;;u djuk pkfg,A ftlls ;g Kkr gksxk fd 
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bl fo’k; esa fdl i{k ij fdruk dk;Z gks pqdk gS] og dk;Z fdl izdkj fd;k x;k gS rFkk 
orZeku esa fdl i{k ij D;k dk;Z] fdl :i esa gks jgk gS\ bl izdkj ds Kku ls leL;k ds 
{ks= esa fo”ks’k lw> iSnk djsxk iqujko`fRr ls cpk tk ldsxk rFkk dk;Z dh :ijs[kk fuf”pr 
djus esa ljyrk gksxhA  

3- “kks/kdrkZ vkSj izk/;kid lEidZ % leL;k ds pquko rFkk fo’k; dh nq:grk dks le>us esa izk/;kid dh 
Hkwfedk dks udkjk ugha tk ldrk gSA izk/;kid ds O;fDrRo] dk;Z”kSyh vkSj :fp dk izHkko Nk= esa 
,d lw>] ftKklk vkSj mRrstuk iSnk djrk gSA ftKklq “kks/kdrkZ dks d{kk esa vkSj d{kk ds ckgj rFkk 
xksf’B;ksa vkSj egklHkkvksa esa vius izk/;kid ,oa vU; izk/;kidksa ls feydj ppkZ djuh pkfg, rFkk 
vko”;drkuqlkj leL;kvksa ds Li’Vhdj.k dk iz;kl djuk pkfg,A  

4- orZeku dk;ksZ dk oSKkfud fujh{k.k % vkt&dy dkSu ls dk;Z i)fr dk mi;ksx “kks/k ds fy, fd;s 
tk jgs gSa mudk oSKkfud fujh{k.k “kks/kdrkZ esa leL;kvksa ds izfr lw> mRiUu djsxk vkSj mlesa :fp 
Hkh fodflr djsxkA  

5- “kks/kdrkZ dk Lo;a dk vuqHko % “kks/kdrkZ dks foKklq gksuk pkfg, vkSj ltx n`f’V ls dk;Z djus okyk 
gksuk pkfg, rFkk mldk n`f’Vdks.k oSKkfud gSa rks mldk Lo;a dk vuqHko Hkh “kks/k ds fy, vusd 
leL;k,a izLrqr djrk jgrk gSA ;g ckr vuqHko&o`}ksa ds fy, rks Bhd gS] u;s lh[kus okyksa ds fy, 
ughaA  

6- iwoZ esa fd;s x;s dk;Z dh iqujko`fRr % iwoZ esa fd;s x;s dk;Z dh iqujkofRr Hkh ge djrs gSa vkSj mlh 
leL;k ij dk;Z izkjEHk dj nsrs gSa] ftl ij dgha vkSj dk;Z gks pqdk gS vFkok ogha ij dqN o’kZ iwoZ gks 
pqdk gksA bl izdkj dh iqujko`fRr dh leL;k rHkh yh tk ldrh gS tcfd& 

¼d½- ;g Kkr gks fd iqujko`fÙk ls dqN egRoiw.kZ ckrs Kkr gks ldsxhA  

¼[k½- ewy v/;;u esa tks lUnsgkLin LFky jg x;s Fks] mudk fuokj.k fd;k tk ldsxk] rFkk  

¼x½- igys fd;s x;s v/;;u dh oS/krk ds lUnsg ds fy, i;kZIr izek.k fey pqds gSA ;fn buesa ls 
dksbZ ykHk ugha gksrk gS rks fdlh iqjkuh leL;k ij iqu% dk;Z djuk izs’k.k gh gksxkA  

2-5 O;kolkf;d “kks/k ls lEcfU/kr uSfrd eqn~ns@igyw 

“kks/k ,d bZekunkjhiw.kZ fd;k tkus okyk iz;kl gS] tks fdlh fo’k; {ks= dh leL;kvksa dk lek/kku 
izLrqr djrk gS] uovkxarqdksa dks “kks/k izf”k{k.k iznku djrk gS] Kku ds Hk.Mkj esa o`f) djrk gS] O;fDr;ksa esa 
oSKkfud psruk txkrk gS rFkk vkus okys Hkfo’; dks lqUnj cukrk gSA vr% ;g vis{kk dh tkrh gS fd izR;sd 
“kks/k dk;Z bu lHkh xq.kksa ls laiUu gks rFkk ,d “kks/kdrkZ dks Hkh vius O;fDrRo esa uSfrd xq.kksa dk lekos”k 
djuk pkfg,A D;ksafd “kks/k ewY;ksa dh lEiw.kZ xq.koRrk “kks/kdrkZ ds vkpkj&fopkj laoaxZ] :fp ,oa thou ewY;ksa 
ij gh fuHkZj djrh gSA  

fdlh Hkh O;kolkf;d “kks/k dks mlds iw.kZrk rd igq¡pkus ds fy, ftu uSfrd ewY;ksa dh vko”;drk 
gksrh gSA mudk o.kZu fuEu :i esa fd;k x;k gS&  
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2-5-1- Ny jpuk ¼Fabrication½ % 

;fn lkfgR; pksjh ¼vkxs O;k[;k fd;k x;k gS½ ukSflf[k, dk vijk/k gS] rks Nyjpuk iw.kZr% fo”ks’kK ds 
}kjk fd;k x;k vijk/k gSA  

Nyjpuk ;k feF;kdj.k ds vUrxZr leadksa dh tkucw>dj xyr O;k[;k] >wBk izLrqrhdj.k ,oa 
izfrosnu rS;kj djuk] viz;qDr “kks/k izfØ;k dk vuqikyu djuk vkfn “kkfey fd;s tkrs gSA Nyjpuk 
?kks[kk?kM+h ¼Cheating½ dk gh ,d :i gSA ;g foKkudks mYVk djus ds ckjs esa gS rFkk ;g ogk¡ ls “kq: gksrk 
gS] tgkWa ls iz”u lekIr gksrs gSA  

NydiV “kk;n lkfgfR;d pksjh dh rqyuk esa de ckj gksrk gS] ysfdu ;g dnkpkj dk ,d vf/kd 
xEHkhj :i gSA Msfu;y Qsuyh ¼2009½ us ik;k gS fd 2 izfr”kr oSKkfud de ls de ,d ckj leadksa dks x<+us 
;k la”kksf/kr djus tSls dnkpkj ¼NydiV½ ds xEHkhj :iksa dks Lohdkj djrs gSA blesa “kks/kdrkZ tkucw>dj 
vius lg;ksfx;ksa dks “kks/k ds ifj.kke x<us ds fy, /kks[kk nsrs gSA bl izdkj ;s ekSfyd vuqla/kku ekudksa vkSj 
cqfu;knh lkekftd ewY;ksa dk mya?ku djrs gSA  

vr% Nyjpuk ,d /kks[kk?kM+h gS tks rFkkdfFkr fo}kuksa }kjk “kks/k lkjka”kksa dks cnyus dh {kerk dks 
izHkkfor djrs gSA Nyjpuk ds rhu :iksa dh O;k[;k fuEu gS & 

d- tkylkth ¼Forgery½ % tkylkth ,d lQsn iks’k vijk/k gS tks vkerkSj ij fdlh dks ¼Lo;a 
ds vykok½ dks /kks[kk nsus ds fof”k’V bjkns ls ,d dkuwuh lk/ku ds >wBs cukus ;k HkkSfrd 
ifjorZu dks lUnfHkZr djrk gSA vr% tkylkth ,d mRikfnr ;k ifjofrZr oLrq ls lacaf/kr 
gksrk gSA 

[k- /kks[kk /kM+h ¼Chiating½ % /kks[kk/kM+h ,d O;kid dkuwuh “kCn gS tks csbeku d`R;ksa dks lUnfHkZr 
djrk gSA tkucw>dj fdlh vU; O;fDr ;k bdkbZ dks /ku] lEifRr ;k dkuwuh vf/kdkjksa ls 
voS/k :i ls cafpr djus ds fy, /kks[ks dk mi;ksx djrk gSA /kks[kk/kM+h dks iwjk djus ds fy, 
rF; dks tkucw>dj xyr mi;ksx fd;k tkrk gSA 

x- Hkwr ys[ku ¼Ghostwriting½ % Hkwr ys[ku ,d ,slh izFkk gS tks 1980 vkSj 1990 ds n”kd esa 
lkeus vk;hA tc dksbZ “kks/kdrkZ cgqr igys fy[kh x;h izfrosnu dks orZeku esa “kkfey dj 
ysrk gS rks og Hkwr ys[ku dgykrk gSA ;s okLrfod ijh{k.kksa dh udy dj ysrs gSA ftls 
mfpr “kks/k ls vyx djuk eqf”dy gksrk gSA  

2-5-2 vlR;dj.k ¼Falsification½  % 

vuqla/kku lkexzh] midj.k ;k izfØ;kvksa esa gsjQsj djuk] MsVk ;k ifj.kkeksa dks cnyuk ;k NksM+uk gh 
“kks/k esa vlR;dj.k dgykrk gSA nwljs “kCnksa esa tks lR; ugh gS vkSj mls djuk gh vlR;dj.k dgk tkrk gSA 
bldk ifj.kke ;g gksrk gS fd “kks/k fjdkMZ esa “kks/k dk lVhd izfrfuf/kRo ugha gks ikrk gSA  

nwljs “kCnksa esa vlR;dj.k@feF;kdj.k ftldk “kkfCnd vFkZ gS *>wB izLrqr djuk* gsjQsj ds :iksa dks 
“kkfey djukA ;s “kks/kdÙkkZvksa dks ,d ,slk lead J̀[kyk dk mi;ksx djus dh vuqefr nsrk gS tks i{kikrh ;k 
xyr nkoksa dk leFkZu djrk gSA vlR;dj.k esa fuEufyf[kr rF; “kkfey gksrs gSA  
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d- dqN fu’d’kksZ dks NksM+uk ¼Trimming½ 

[k- FkksM+k lk ifjorZu ¼Slightly changing½ 

x- Nfo;ksa dks cnyuk ¼Altering Images½ 

?k- ifj.kkeksa dks xyr rjhds ls izLrqr djuk ¼Misrepresenting Result½ 

M+- dsoy fu’d’kksZ dk fjiksVZ ugha djuk ¼Not reporting findings½ 

vr% vki dg ldrs gS fd ;fn Nyjpuk vkSj lkfgfR;d pksjh foKku ds ?kkrd iki gS rks feF;kdj.k 
bldk nSfud iki gSA  

2-5-3 lkfgfR;d pksjh ¼Plagiarism½ % 

lkfgfR;d pksjh ¼Plagiarism½ ySfVu “kCn ¼Plagarius½ ls fy;k x;k gSA ftldk vFkZ gS vigj.kdrkZ] 
vFkkZr~ nwljksa ds dke ¼;k fopkjksa½ dks fofu;ksftr djds vkSj bls vius Lo;a ds :i esa ikfjr djuk gh 
lkfgfR;d pksjh dgykrk gSA ,d le; esa jkseu dfo ek”kZy us vkjksi yxk;k Fkk fd mudh dforkvksa dks 
vU; O;fDr;ksa us vius uke ls lquk;k Fkk jkseu dkuwu esa bl izdkj ds dk;Z djus okys O;fDr;ksa ds fy, 
*lkfgR; pksj* “kCn dk mi;ksx fd;k x;k FkkA  

lkfgfR;d pksjh ,d leL;k % lkfgfR;d pksjh ls tqM+h nks uSfrd leL;k,¡ gSA  

1& vkids }kjk fd;s x;s dke dk Js; ysukA  

2& foKku dh izfr’Bk fo”okl vkSj tokc nsgh  

lkfgfR;d pksjh igys fl)kUr dk mya?ku djrh gS rFkk nwljs fl)kUr dks detksj djrh gSA turk 
dh utj esa lkfgfR;d pksjh ,d dnkpkj gS tks vO;ogkfjd gSA ;g vDlj /kks[kk /kM+h ds :i esa feyrk gSA 
dksbZ Hkh oSKkfud tkudkjh “kks/k i= ds :i esa izdkf”kr dh tkrh gSA oSKkfudksa vFkok lkfgR;dkjksa ;k 
“kks/kkfFkZ;ksa }kjk dfBu ifjJe ls fd;s x;s vius dk;Z dks fofHkUu “kks/k if=dkvksa esa izdkf”kr djkuk “kks/k dh 
,d LoLFk ,oa egRoiw.kZ ijEijk gSA fdUrq dqN O;fDr fcuk ifjJe fd, gh izfr’Bk izkIr djuk pkgrs gSA ,sls 
esa os vU; O;fDr;ksa }kjk fd;s x;s leorhZ dk;Z dks vius uke ls izdkf”kr djkus esa lQy gks tkrs gSA ,slk 
djuk fdlh pksjh ls de ugha gS D;ksafd pksjh pkgs /ku dh gks] oLrq dh gks vFkok fdlh ds Kku vkSj ifjJe 
dh] og pksjh gh dgyk,xhA 

lkfgfR;d pksjh ds izdkj & lkfgfR;d pksjh dks eq[;r% pkj izdkj esa ckWVk tk ldrk gS] tks 
fuEufyf[kr gS &  

2-5-3-1 izR;{k lkfgfR;d pksjh %  

nwljs O;fDr ds dke dks “kCn”k% udy djus dk dk;Z izR;{k lkfgfR;d pksjh dgykrk gSA mnkgj.k ds 
fy, ,fVªO;w”ku ;k m)j.k fpUgksa dks “kkfey fd, fcuk fdlh iqLrd ;k ys[k ds vuqPNsn dks vius “kks/k esa 
lfEefyr djuk] izR;{k lkfgfR;d pksjh gSA ;fn vki lkfgfR;d pksjh djrs gSa rks vkidks VfuZfru tSls Vwy ds 
dkj.k idM+s tkus dh laHkkouk gSA  
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2-5-3-2 iSjkÝs”M lkfgfR;d pksjh %  

bl izdkj dh pksjh esa fdlh vkSj ds dke esa dqN ¼vDlj dkLesfVd½ cnyko djuk “kkfey gS] fQj 
bls vius dke ds :i esa ikl djukA tc rd dksbZ fof”k’V fopkj lkekU; Kku u gksA vki m)j.k iznku 
fd, fcuk bls vius “kks/k i= esa “kkfey ugh dj ldrs& Hkys gh vkius dksbZ izR;{k m)j.k “kkfey u fd;k 
gksA  

2-5-3-3 **ekstsd** lkfgfR;d pksjh % 

izR;{k vkSj O;k[;kRed lkfgfR;d pksjh dk ;g ,d la;kstu gSA blesa fofHk™k “kCnksa] okD;ka”kksa vkSj 
okD;ksa ¼”kCn ds fy, dqN “kCn] dqN iSjkxzkQ½ dks vkids “kks/k i= esa m)j.k fpUg ;k xq.k iznku fd, fcuk 
mNkyuk “kkfey gSA  

2-5-3-4 vkdfLed lkfgfR;d pksjh % 

;g rc gksrk gS tc m)j.k xk;c gksrs gSA lzksrksa dks xyr rjhds ls m)r fd;k tkrk gS ;k dksbZ 
ys[kd m)j.k ds fcuk ,d fopkj lk>kk djrk gS tks mruk lkekU; Kku ugh gS ftruk mUgksaus lkspk FkkA 
vkdfLed lkfgfR;d pksjh vDlj ,d vO;ofLFkr “kks/k izfØ;k vkSj vfUre le; esa le; dh deh dk 
ifj.kke gksrk gSA varr% vki vius lzksrks dks mfpr :i ls m)`r djus esa foQy jgrs gS] rks vkius lkfgfR;d 
pksjh dh gS& Hkys gh vkidk Js; nsus dk gj bjknk gSA  

lkfgfR;d pksjh ls dSls cps % lkfgfR;d pksjh u djuh iM+s blds fy, “kks/kkFkhZ dks fuEufyf[kr dne 
mBkus pkfg,A  

d- “kks/k vkSj eaFku esa le; fcrkus ds ckn vius “kks/k i= dh ,d foLrr̀ :i js[kk fy[ksA  

[k- ;fn vki vius “kks/k i= esa fdlh ys[kd ds fopkjksa dks O;k[;k djus dh ;kstuk cuk jgs gSA 
rks ewy ikB dks ns[ks fcuk Li’Vhdj.k fy[ksaA ;fn dfBu yxs rks fopkjksa dks laoknh Lojksa esa 
fy[kus dk iz;kl djsaA  

x- “kks/k xzFk lwph cukuk vko”;d gS] tc Hkh vki vius elkSns esa fdlh ys[kd ds fopkjksa dk 
m)j.k ;k O;k[;k djrs gSa] rks izklafxd okD; ds Bhd cxy esa lzksr dh tkudkjh “kkfey 
djsaA  

?k- ,d vkuykbu lkfgfR;d pksjh psdj tSls DosVsDl dk iz;ksx djsaA  

2-6 lS)kfUrd iz”u 

1- “kks/k leL;k dh vo/kkj.kk dks Li’V djrs gq, “kks/k leL;k ds ?kVdksa dk mYys[k djsaA  

2- **leL;k ds lzksr dk igpku djuk** ,d leL;k gS fopkj nsA  

3- lkfgfR;d pksjh dk “kks/k esa D;k mikns;rk gS izdk”k Mkfy,A  

4- Ny jpuk vkSj tkylkth esa D;k vUrj gS Li’V djsaA  

@@@@ 
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bdkbZ & 3 “kks/k izk:Ik 

bdkbZ dh :Ikjs[kk 

3-0 mís”; 

3-1 izLrkouk 

3-2 “kks/k izk:Ik ¼vfHkdYi½ dh vo/kkj.kk 

3-3 “kks/k izk:Ik dk oxhZdj.k 

3-4 “kks/k izk:Ik dks izHkkfor djus okys rÙo 

3-5 cks/k iz”u 

3-6 cks/k iz”uksa ds mÙkj 

3-7 Loij[k iz”u 

3-0 mís”; 

bl bdkbZ dk v/;;u djus ds i”pkr vki fuEu dk Kku dj ik;saxs&  

 “kks/k izk:i fdls dgrs gS] vFkkZr~ “kks/k izk:i dh vo/kkj.kk dkA  
 “kks/k izk:i dh fo”ks’krkvksa dkA  
 “kks/k izk:i dk oxhZdj.k dj ldsaxsA  
 “kks/k izk:Ik dks dkSu&dkSu ls rRo izHkkfor djrs gS dk Kku dj ik;sxsaA  

3-1 izLrkouk 

fdlh Hkh mn~ns”; dks izkIr djus ds fy, muds fofHkUu fo’k;ksa ds fy, ;kstuk cukuh iM+rh gS] ;gh 
;kstuk izk:i dgykrk gSA ;kstuk dk lgh&lgh cu tkus dk rkRi;Z mn~ns”; dh izkfIr dk ekxZ iz”kLr gksuk 
gksrk gSA vr% “kks/k izk:i dh vo/kkj.kk dks le>uk] mldh fo”ks’krkvksa ds lkFk&lkFk ;kstuk ds pj.k ,oa mls 
izHkkfor djus okys rRoksa dks tkuuk egRoiw.kZ gksrk gSA izLrqr bdkbZ esa “kks/k&izk:i ls lacaf/kr lHkh eq[; ckrksa 
dks lfEefyr fd;k x;k gSA 

3-2 “kks/k izk:i ¼vfHkdYi½ dh vo/kkj.kk  

oSKkfud “kks/k izfØ;k ds rhljs lksiku ¼izFke leL;k dks ifgpkuuk ,oa f}rh; ifjdYiukvksa dk 
izfriknu½ esa “kks/k izk:i rS;kj fd;k tkrk gSA vki tks “kks/k dh :i js[kk dks rS;kj djus ds fy, tks ;kstuk 
cuk;sxsa ogh “kks/k dk izk:i gksxkA ;g U;kn”kZ dh izfof/k ij vk/kkfjr gksrh gSA blds vUrxZr “kks/k mn~ns”;] 
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U;kn”kZ rFkk mldk vkdkj] “kks/k fof/k] iznRrksa ds ladyu ds ijh{k.k rFkk iznRrksa ds fo”ys’k.k dh izfof/k dks 
lfEefyr fd;k tkrk gS] ftldh lgk;rk ls mn~ns”;ksa dh izkfIr dh tk lds rFkk ifjdYiukvksa dh iqf’V gks 
ldsA “kks/k dk;Z vkjEHk djus ls iwoZ vkids }kjk mlds izk:i dk fu;kstu fd;k tkuk vko”;d gksrk gSA  

3-2-1 “kks/k izk:i dk vFkZ ,oa ifjHkk’kk % “kks/k leL;k ds nks lksiku iwjk gksus ds i”pkr~ vkids lkeus iz”u 
;g mBrk gS fd “kks/k fdl izdkj fd;k tk;s\ fdlh Hkh vuqla/kku dk;Z dks djus ls igys mlds ckjs esa ,d 
fuf”pr ;kstuk cuk;h tkrh gSA blh ;kstuk dks “kks/k izk:Ik@izjpuk vFkok “kks/k ;kstuk dgrs gSA  

jkoVZ QcZj] flMus dksgsu rFkk MSfuM ts ywd us viuh iqLrd “The design of Research 

Investigations” esa “kks/k izk:i dks ifjHkkf’kr djrs gq, fy[ks gSa] **“kks/k izk:i igys ls fy;s x;s fu.kZ;ksa dh 
,d J`[kyk gS] tks fd lewps :i esa tkWp dk dk;Z djus esa ,d o`gr ;kstuk vFkok izfrfun”kZu dk dk;Z 
djrh gSA**  

,Q0,u0 dkfyatj ds “kCnksa esa] **vuqla/kku vfHkdYi vUos’k.k dh ;kstuk] lajpuk ,oa j.kuhfr gS 
ftldh jpuk bl izdkj dh tkrh gS fd “kks/k iz”uksa ds mÙkj izkIr gks ldsa rFkk izlj.k dks fu;afr fd;k tk 
ldsaA** us viuh iqLrd “The design of Research Investigations” esa “kks/k izk:i dks ifjHkkf’kr djrs gq, 
fy[ks gSa] **“kks/k izk:i igys ls fy;s x;s fu.kZ;ksa dh ,d J`[kyk gS] tks fd lewps :i esa tkWp dk dk;Z djus 
esa ,d o`gr ;kstuk vFkok izfrfun”kZu dk dk;Z djrh gSA**  

gkiZj MCY;w C;k;M rFkk jkYQ csl Qky us Hkh foi.ku “kks/k ¼Marketing Research½ esa “kks/k izk:i dh 
ifjHkk’kk fuEufyf[kr :i esa fn;s gSa] **oSKkfud :i ls fd;s tkus okys izR;sd vuqla/kku esa rF;ksa ds ladyu 
dks fu;a=.k djus ds fy, ,d fuf”pr fof/k ,oa :ijs[kk gksrh gSA blh fof/k ,oa :ijs[kk dks “kks/k izk:i dgrs 
gSA bldk mn~ns”; ;g fuf”pr djuk gksrk gS fd vko”;d rF; lgh ,oa de [kpZ esa ,df=r dj fy;s 
tk,A** 

;g ,d ,slh lEiw.kZ :ijs[kk gS ftlesa os lHkh :ijs[kk,¡ gksrh tks ,d “kks/kdÙkkZ ifjdYiukvksa ds 
fuekZ.k ls ysdj leadksa ds vafre fo”ys’k.k rd djrk gSA vuqla/kku vfHkdYi esa “kks/k dk fo’k;] v/;;u dh 
izd`fr] fo’k; dk ifjp;] mís”;] vo/kkj.kkvksa] pjksa] ,oa ifjdYiukvksa dk forj.k] le;kof/k lead ,d=hdj.k 
dks vk/kkj o izfof/k;ksa oxhZdj.k] lkj.kh;u] fo”ys’k.k rFkk fuoZpu rduhdksa dk fooj.k] “kks/k lhek,¡ rFkk 
lanHkZ xzUFkksa dh lwph vkfn fo’k; oLrq lfEefyr gksrh gSA ,d vuqla/kku vfHkdYi yphyk gksuk pkfg, ftlls 
mls vko”;drkuqlkj la”kksf/kr ,oa ifjofrZr fd;k tk ldsa( D;ksafd ,d vuqla/kku vfHkdYi dks izHkkfor djus 
okys ?kVd tSls laeadksa dh vi;kZIrk] le;kHkko] lk/kuksa dh miyC/krk] vuqla/kkudÙkk dh ;ksX;rk rFkk 
vlkekU; dkjd tSls vkfFkZd] jktuSfrd rFkk izkd`frd ?kVuk,¡A 

bl izdkj ge ;g dg ldrs gS fd “kks/k ds mn~ns”;ksa ds vk/kkj ij v/;;u fo’k; ds fofHkUu i{kksa dks 
mn~?kfVr djus ds fy, igys ls gh cukbZ xbZ ;kstuk dh :ijs[kk dks “kks/k izk:i@izjpuk dgrs gSA  

3-3 “kks/k izk:i dh fo”ks’krk,¡ 

“kks/k izk:i dh fo”ks’krk,a fuEu izdkj dh gS&  

1- “kks/k izk:i dk fuekZ.k “kks/k dk;Z vkjEHk djus ls iwoZ fd;k tkrk gSA  
2- “kks/k izk:i “kks/k dk;Z ds fy, :ijs[kk dk fuekZ.k djuk gksrk gSA  
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3- “kks/k izk:i lkekftd ?kVukvksa dk ljyhdj.k djrk gSA  
4- “kks/k izk:i “kks/kdrkZ ds fy, iFk izn”kZd dh Hkwfedk fuHkkrk gS ftlds iz;ksx ls gesa “kks/k dh fuf”pr 

fn”kk dk Kku gksrk gSA  
5-  “kks/k izk:i “kks/k dk;Z esa vkus okyh ck/kkvksa dks nwj dj “kks/k dk;Z dks ljy djrk gSA  
6- “kks/k izk:i ds fuekZ.k ls “kks/k dk;Z lhfer le;] /ku vkSj Je esa iw.kZ gks tkrk gS] ifj.kkeLo:i rhuksa 

dh cpr gksrh gSA  
7- “kks/k izk:i “kks/k leL;k ij vk/kkfjr gksrk gSA  
8- “kks/kdrkZ “kks/k izk:i ls “kks/kdk;Z ds vf/kdre mn~ns”;ksa dks izkIr djus esa lQy gksrk gSA  
9- “kks/k izk:i “kks/k dk;Z eas ifjfLFkfr;ksa dks fu;af=r dj “kks/k dk;Z dks ljy cukrk gSA  
10- blls “kks/k dk;Z esa lR;rk] izkekf.kdrk vkSj fo”oluh;rk vkrh gSA  
11- “kks/k izk:i v/;;u i|fr;ksa vkSj vuqla/kku mn~ns”;ksa nksuksa dks tksM+rk gSA  

3-4 “kks/k izk:i dk oxhZdj.k 

“kks/k izk:i dbZ izdkj ds gks ldrs gSaA gj izdkj ds izk:i ds dqN ykHk Hkh gksrs gS vkSj dqN nks’k Hkh 
gksrs gSA vyx&vyx izdkj dh leL;kvksa ds fy, vyx&vyx izdkj dk izk:i r; djuk iM+rk gSA  

fdl leL;k ds fy, fdl izdkj dk “kks/k izk:i mfpr gksxk\ ;g fuf”pr djuk gh mikxe fu/kkZj.k 
dgykrk gSA “kks/k izk:i dks fuEu pkj oxksZ esa foHkkftr fd;k tk ldrk gS] ftldk o.kZu fuEuor gS& 

3-4-1 vUos’k.kkRed “kks/k izk:i Exploratory Research Design % 

tc fdlh vuqla/kku dk;Z dk mn~ns”; fdlh leL;k esa vUrfuZfgr dkj.kksa dks <w< fudkyuk gksrk gS 
rks mlls lEc) :ijs[kk dks vUos’k.kkRed “kks/k izk:i dgrs gSA blds vUrxZr “kks/k dk;Z dh :ijs[kk bl <ax 
ls izLrqr dh tkrh gS fd leL;k dh izd`fr ,oa dkj.kksa dh [kkst dh tk ldsA v/;;u ds iqjkus o fodflr 
fo’k;ksa esa ifjdYiukvksa ds fuekZ.k esa igys fd;s x;s “kks/k dk;ksZ rFkk fo’k; ds fl)kUrksa ls lgk;rk feyrh gSA  

mnkgj.k ds fy, fdlh dEiuh ds lkeus ;g leL;k gks fd izcU/kd us ftrus foØ; dk iwokZuqeku 
yxk;k gks vkSj og iwokZuqeku ls de ik;k x;k gS rks ,slk D;ksa\ “kks/kdrkZ blds dbZ dkj.k lksp ldrk gS] 
tSls dEiuh dk mRikn ?kfV;k fdLe dk gks] ewY; vf/kd gks] foKkiu o vU; foØ; lac)Zu ds rjhds vPNs u 
gks ;k dEiuh ds foØ; izfrfuf/k de gks bR;kfn cgqr ls dkj.k gks ldrs gSA lHkh dkj.kksa dh tkWap djuk 
laHko ugha gksrk] blfy, vUos’k.kkRed “kks/k }kjk ;g tkuus dk iz;Ru fd;k tkrk gS fd leL;k dk laHkkfor 
dkSu lk dkj.k gks ldrk gS\ 

3-4-2- fooj.kkRed “kks/k izk:i ¼Descriptive Research Design½ %  

fooj.kkRed ;k o.kkZRed v/;;u ,sls cuk;s tkrs gSa fd og lEcfU/kr leL;k dh fo”ks’krkvksa dk o.kZu 
djsaA mnkgj.k ds fy, fdlh dEiuh ds mRikn ds cktkj dks ifjHkkf’kr djus ds fy, v/;;u fd;k tkrk gSA 
bl v/;;u esa tks rF; o lwpuk,a ,d= dh tk;sxh os bl izdkj gksxh] dEiuh ds mRikn dks Ø; djus okys 
miHkksDrk mRrjh Hkkjr esa jgrs gS ;k nf{k.kh Hkkjr esa\ fdu izkarks esa vf/kd gS rFkk fdrus esa de\ cM+s “kgjksa 
ds vf/kd miHkksDrk gS ;k xkWoksa ds\ lEiUu oxZ ds vFkok e/;e vFkok foiUu oxZ ds gS\ cM+s&cw<s gS vFkok 
toku vFkok cPps gSa\ 
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dksbZ ijh{kkRed v/;;u fcuk fdlh fuf”pr ifjdYiuk ds vkjEHk ugha fd;k tk ldrk] ijUrq ,d 
o.kZukRed v/;;u ;g lkspdj vkjEHk fd;k tk ldrk gS fd tks rF; ,df=r fd;s tk;saxs os egRoiw.kZ gksaxsA 
o.kZukRed v/;;u dk ,d cgqr cM+k nks’k ;g gS fd blesa csdkj rF;ksa dks ,df=r djus dk c<+kok feyrk 
gSA o.kZukRed v/;;u mlh le; mi;ksxh gksrh gS tcfd fuf”pr mn~ns”; ds fy, rF; ,df=r fd;s tk;sa 
vkSj “kks/kdrkZ }kjk mu rF;ksa dk fo”ys’k.k ,oa O;k[;k dh tk;sA  

vUos’k.kkRed v/;;u ds izk:i esa yksprk gksrh gS tcfd o.kkZRed   v/;;u ds izk:i esa fufnZ’Vrk 
gksrh gS D;ksafd ,sls v/;;u }kjk fdlh fLFkfr ;k leL;k dk lewpk o lgh fooj.k izkIr djus dk iz;Ru 
fd;k tkrk gSA 

3-4-3 funkukRed “kks/k izk:i ¼Diagnostic Research Design½ % 

“kks/k izk:i dk ,slk oxZ ftlesa “kks/k leL;k ds dkj.kksa dk irk yxkus ds vfrfjDr ml leL;k ds 
lek/kku ds lEcU/k esa Hkh tkudkjh izkIr djus dk iz;Ru fd;k tkrk gSA nwljs “kCnksa esa ;g dg ldrs gS fd 
fdlh fof”k’V leL;k ds funku dh [kkst djus okys “kks/k dk;Z dks funkukRed “kks/k dgrs gSA  

 “kks/kdrkZ oSKkfud i|fr;ksa ds }kjk leL;k ds dkj.kksa dks tku ysus ds ckn mldk mfpr lek/kku 
fdl <ax ls loksZRre :i esa gks ldrk gSA bl ckr dh [kkst djrk gSA bl izdkj dh [kkst eq[;r% bl 
dkj.k dh tkrh gS D;kasfd leL;k fo”ks’k dk gy rRdky gh djus dh vko”;drk gksrh gSA lEHkkfor gy dks 
/;ku esa j[krs gq, ifjdYiuk dk fuekZ.k fd;k tkrk gS] blls v/;;u dk;Z ljy gks tkrk gS vkSj oSKkfud 
<ax ls fd;k tk ldrk gSA  

3-4-4- ijh{k.kkRed “kks/k izk:i ¼Experimental Research Design½ % 

fu;af=r n”kkvksa esa j[kdj fujh{k.k ijh{k.k }kjk lacaf/kr ?kVukvksa dk O;ofLFkr v/;;u djus dh 
:ijs[kk dks ijh{k.kkRed “kks/k izk:i dgrs gSA bldks bl izdkj le> ldrs gSa fd iz;ksx”kkyk i|fr ds }kjk 
fo’k; dk v/;;u ijh{k.kkRed “kks/k dk gh nwljk uke gSA ijh{k.k dks ge ,slh fof/k dg ldrs gSa ftlds 
rF;ksa dk ladyu bl izdkj fd;k tkrk gS fd muls ifjdYiukvksa dh lgh tk¡p dh tk ldrh gSA  

ijh{k.k esa “kks/kdÙkkZ ,d d`f=e ¼Artificial½ fLFkfr iSnk dj nsrk gS ftlls fd ftl izdkj ds rF;ksa 
dh vko”;drk gS mudks lgh&lgh ,df=r djds ekuk tk ldsA ijh{k.k esa d`fre fLFkfr iSnk djds dqN 
rRoksa dks fu;af=r djds v/;;u fd;k tkrk gS ftlls dkj.k o izHkko dk lgh lEcU/k ekywe fd;k tk ldsA  

3-5 “kks/k izk:i dks izHkkfor djus okys rRo 

“kks/k izk:i dks fuEufyf[kr rRo izHkkfor djrs gSa ftudksa ,d “kks/kdrkZ dks “kks/k djrs le; /;ku esa 
j[kuk vko”;d gS %&  

3-5-1- “kks/k leL;k dh izd`fr ¼Nature of the Research Problem½ %  

;fn “kks/k leL;k dk ij[k mfpr :Ik esa dj fy;k tkrk gS vFkok mlds Lo:i ls ifjfpr 
gks x;s rks “kks/k dk cgqr lk dk;Z lqxe gks tkrk gSA dgk x;k gS fd lqizLrqr leL;k dk vk/kk 
lek/kku igys gh gks tkrk gSA “kks/k dh ;kstuk cukrs le; “kks/k leL;k dh izd`fr dks /;ku esa j[kuk 
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vko”;d gksrk gSA “kks/k izk:i “kks/kdrkZ ds fy, ,d ekxZn”kZd ds :Ik esa gksrh gSA ;g ekxZn”kZu “kks/k 
leL;k dh izd`fr ls izHkkfor gksrh gS “kks/kdÙkkZ vUos’k.kkRed funkukRed] iz;ksxkRed vFkok 
fooj.kkRed vkfn dkSu lk v/;;u dj jgk gSA  

3-5-2- v/;;u dk mn~ns”; ¼Purpose of the Study½ % 

tc vki “kks/k leL;k dk igpku dj ysrs gSa] fLFkfr dk fo”ys’k.k rFkk vukSipkfjd tk¡p dj 
ysrs gSa rFkk “kks/k leL;k Hkh fuf”pr dj ysrs gSa] rc “kks/k izk:Ik cukus dk iz”u vkrk gSA “kks/k izk:i 
rS;kj djus esa lcls igyk dk;Z gSa “kks/k ds mn~ns”; fu/kkZfjr djukA bldk rkRi;Z ;g gS fd ;g r; 
djuk fd “kks/k fdl mn~ns”; ls fd;k tk jgk gS\ “kks/k izk:i D;ksa cuk;h tk jgh gSa\ bl ;kstuk ls 
D;k feyuk gS\ tc rd bu iz”uksa dk leqfpr mRrj ugha fey tkrk rc rd lqfu;ksftr “kks/k izk:i 
laHko ugha gSA vr% “kks/k izk:i esa v/;;u dk mn~ns”; fy[kk tkuk pkfg,A ;g okD;ksa vFkok iz”uksa ds 
:i esa Hkh gks ldrs gSA izeq[k mn~ns”;ksa ds lkFk lgk;d mn~ns”;ksa dk mYys[k Hkh vko”;d gSA  

3-5-3 “kks/k dk;Z dk Kku vkSj vuqHko ¼Researher’s Knowledge & Experience½ % 

“kks/kdÙkkZ dk Kku vkSj vuqHko “kks/k izk:i dks rS;kj djus esa egÙoiw.kZ Hkwfedk dk fuoZgu 
djrk gSA bls ge ,sls le>us dk iz;kl djrs gSa “kks/k dk;Z izkjEHk djus ds iwoZ ,d bPNqd Nk= 
vius funsZ”kd rFkk vU; vuqHkoh yksxksa ds ikl tkdj ;gh iz”u djrk gS fd fdl fo’k; vFkok 
leL;k ij dk;Z d:¡] eq>s rks dqN fn[kk;h ugha iM+ jgk gSa] vki gh dksbZ ,d crk nhft,] mlh ij 
dk;Z izkjEHk dj nw¡A funsZ”kd Hkh dHkh&dHkh ;g dg nsrs gSa fd fo’k; <¡w< ykvksa] fQj fopkj dj ysaxsA 
¼;gk¡ ij funsZ”kd dh vuqHkoghurk dk ifjp; nsrk gS½A bl izdkj dh my>u esa “kks/kdrkZ dk i;kZIr 
le; u’V gks tkrk gSA og ¼vYiKkuh½ ft/kj Hkh n`f’V Mkyrk gS mls yxrk gS fd bl ij dk;Z gks 
pqdk gSA rRi”pkr~ ijs”kku gksdj og dksbZ Hkh leL;k ysdj dk;Z “kq: dj nsrk gSa vkSj og “kks/k 
;kstuk ls ysdj vusd dk;ksZ dks iw.kZ djus esa foQy gks tkrk gSA vr% “kks/k dk Kku vkSj vuqHko 
vR;Ur vko”;d gSA  

3-5-4- “kks/kdrkZ dk :fp ,oa izsj.kk ¼Researcher’s Interest & Motivation½ % 

“kks/kdÙkkZ dh :fp fdl fo’k; esa gS] mls “kks/k djus dh izsj.kk dgkW¡ ls feyh gSa] ;s rRo “kks/k 
izk:i dks rS;kj djrs le; izHkkfor djrs gSA blfy, dgk tkrk gS fd “kks/kdrkZ mlh leL;k dk 
pquko djsa ftlesa mldh fo”ks’k :fp gks rHkh og vPNk dk;Z dj ldrk gSA  

3-5-5- “kks/k uSfrdrk vkSj fl)kUr ¼Research Ethics & Principles½ % 

blesa nks ckrs lfEefyr fd;s tk ldrs gSaA izFke vkidh “kks/k leL;k gh ,slh gksuh pkfg, tks 
lekt ds uSfrd ewY;ksa dks guu u djus okyh gks rFkk nwljk vkids }kjk rS;kj fd;s x;s izk:i esa 
ekSfydrk gksuk vko”;d gSA tgkWa rd fl)kUrksa dh ckr gS rks “kks/k leL;k ,slh gksuh pkfg, ftlls 
uohu fl)kUr dk izfriknu gks jgk gksaA  
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3-5-6 fo’k;@izfrHkkxh ¼Subject/Participants½ % 

vkids “kks/k leL;k dk fo’k; dSlk gS] mudh fdruh la[;k gS\ fdrus izfrHkkfx;ksa dh 
lgHkkfxrk dh vko”;drk gS] ;s lHkh eq[; ckrs “kks/k izk:i dks izHkkfor djrs gSa mnkgj.k ds fy, 
vkSj vkidks fdlh foKkiu dh izHkko”khyrk dk irk yxkuk gS] rks bl fo’k; ds fy, fdu {ks=ksa] fdu 
vk;q oxZ ds yksxksa vkSj fdrus dh la[;k esa lfEefyr djuk gS dks igys ls gh r; djuk vko”;d 
gksrk gS vkSj blh ds vuqlkj vki vius “kks/k ds izk:i dks rS;kj djsaxsaA  

3-5-7- lalk/ku ¼Resources½ % 

dksbZ Hkh “kks/k fcuk lalk/ku ds iw.kZ ugha gks ldrs gSA eq[; :i ls /ku] ;a=] lqfo/kk,a rFkk 
vkids lg;ksxh dk lg;ksx vkfn lalk/ku dh vko”;drk iM+rh gSA ;s lHkh ?kVd vkids }kjk “kks/k 
izk:i dks rS;kj djrs le; izHkkfor djrs gSA  

3-5-8  le; ¼Time½ % 

le; ,d cgqr cM+k rÙo gSa rks “kks/k izk:i dks izHkkfor djrk gSA “kks/k izk:Ik dh :ijs[kk 
rS;kj dj ysus ds ckn “kks/kdrkZ dks bl ckr dk vuqeku yxkuk iM+rk gS fd bl dk;Z dks djus ds 
fy, fdruk le; yxsxkA dk;Z le; dk lEHkkO;rk fooj.k rhu le; vuqekuksa ij vk/kkfjr gksrk gS 
tks fd izR;sd ds fy, cuk;s tkrs gSA vuqdwyre le; fujk”kktud le; rFkk lokZf/kd le;A ,d 
“kks/kdrkZ dks lkekU;r% mi;qDr le; ds vk/kkj ij gh “kks/k ;kstuk dh :ijs[kk rS;kj djuh pkfg,A 
ijUrq vU; nks le; vk/kkjksa ij Hkh x.kuk,W¡ rS;kj jguh pkfg,A  

3-5-9- fu’d’kksZ dk gksus okyk iz;ksx ¼Uses of Study Findings½ % 

v/;;u ds fu’d’kksZ ¼izkfIr;ksa½ dk iz;ksx dgk vkSj dSls fd;k tk;sxkA dksbZ Hkh “kks/k izk:i 
rS;kj djrs le; bl ckr dk iwokZuqeku vko”;d gksrk gSA ;gkW¡ ;g /;ku nsuk gS fd gekjs “kks/k ls 
fdrus yksx izHkkfor gksrs gSA mUgsa /;ku esa j[kdj gh “kks/k ds izk:Ik dks cukuk pkfg,A  

3-6-10-ckgjh pjksa ds fu;a=.k dh lEHkkO;rk ¼Possible control on extraneous Varrable½ % 

 tc ,d “kks/kdÙkkZ “kks/k djrk gS rks mlds leL;k ij ckgjh rRoksa dk izHkko iM+rk gSA “kks/k 
izk:i rS;kj  djrs le; mu rRoksa dks tku ysuk vko”;d gksrk gSA mnkgj.k ds fy, vkids }kjk 
fdlh oLrq ds ekWx ds fxjus tSlh leL;k dk v/;;u djuk gSA blds cgqr ls dkj.k ckgjh rRoksa 
tSls ljdkjh uhfr;ksa dk Hkh gks ldrk gSA vr% “kks/k izk:i rS;kj djrs le; bl izdkj ds pjksa dk 
Hkh /;ku nsuk vko”;d gksrk gSA 

3-5 Ckks/k iz”u 

fjDr LFkkuksa dh iwfrZ djsa%& 

1- “kks/k izk:Ik oSKkfud “kks/k izfØ;k dk--------------- lksiku gSA 

2- “kks/k izk:i--------------- dk ljyhdj.k djrk gSA 
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3- “kks/k izk:Ik----------- vkSj -------------------- nksuksa dks tksM+rk gSA 

4- o.kkZRed v/;;u ds izk:Ik esa gksrh gSaA 

5- fu;af=r n”kkvksa esa j[kdj fujh{k.k&ijh{k.k }kjk lacaf/kr ?kVukvksa dk O;ofLFkr v/;;u dh :ijs[kk 
dks--------- “kks/k izk:Ik dgrs gSA 

6- dksbZ Hkh “kks/k fcuk----------- ds iw.kZ ugha gks ldrs gSA 

lR; vkSj vlR; dFku NkfV,¡ % 

1- “kks/k izk:Ik “kks/kdÙkkZ ds fy, iFk&izn”kZd dh Hkwfedk fuHkkrk gSA 

2- “kks/k izk:Ik dk fuekZ.k dsoy le; dh cpr djrk gSA 

3- fdlh fof”k’V leL;k ds funku dh [kkst djus okys “kks/k dk;Z dks ijh{k.kkRed “kks/k dgrs gSaA 

4- vUos’k.kkRed “kks/k izk:Ik dkj.kksa dks ugha <w<+rk gSA 

5- “kks/kdÙkkZ dh #fp “kks/k izk:Ik ds fuekZ.k dks izHkkfor djrh gSA 

3-6 cks/k iz”uksa ds mÙkj 

fjDr LFkkuksa ds mÙkj %& 

1- rhljk] 2- lkekftd ?kVukvksa] 3- v/;;u i)fr;ksa( vuqla/kku mís”;ksa] 4- fufnZIrrk] 5- ijh{k.kkRed] 

 6- lalk/kuA 

lR; vkSj vlR; ds mÙkj %& 

1- lR;] 2- vlR;] 3- vlR;( 4- vlR;] 5- lR;A  

 

3-7 Loij[k iz”u  

1- “kks/k izk:i dk vFkZ ,oa ifjHkk’kk dks le>kb,A   

2- “kks/k izk:i dh fo”ks’krk,a dkSu&dkSu lh gS] rFkk “kks/k izk:i dk oxhZdj.k ¼izdkj½ dks Li’V dhft,A  

3- **D;k “kks/k izk:i fdUgha rRoksa ls izHkkfor gksrs gSA** mYys[k dhft,A  

 

@@@@ 
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bdkbZ & 4 lead laxzg.k ¼Data Collection½ 

bdkbZ dh :Ikjs[kk 

4-0  mís”; 

4-1 izLrkouk 

4-2 izkFkfed ,oa f}rh;d leadksa dh vo/kkj.kk  

4-3 izkFkfed ,oa f}rh;d lead ds e/; varj  

4-4 izkFkfed ,oa f}rh;d leadksa ds laxzg.k djus dh fof/k;k¡  

4-5 ,d vPNs iz”ukoyh dh fo”ks’krk,¡  

4-6 iz”ukoyh ,oa vuqlwfp;ksa dk fuekZ.k 

4-7 f}rh;d leadksa dh lhek,¡ 

4-8 cks/k iz”u 

4-9 cks/k iz”ukas ds mÙkj 

4-10 Loij[k iz”u  

4-0 mís”; 

bl bdkbZ ds v/;;u ds i”pkr & 

 lead D;k gksrs gS dks vki tku ik;saxsA  
 izkFkfed ,oa f}rh;d lead ds vo/kkj.kk ds lkFk&lkFk buds chp varj dks Li’V dj ik;saxsA  
 mu fof/k;ksa dks tku ik;saxs ftuds }kjk izkFkfed ,oa f}rh;d leadksa dks laxzfgr fd;k tkrk gSA  
 iz”ukoyh ,oa vuqlwfp;ksa dk fuekZ.k dSls fd;k tkrk gS rFkk ,d vPNs iz”ukoyh ds dkSu&dkSu ls xq.k 

gksrs gS dks tku ik;saxasA  
 var esa f}rh;d leadksa ds nks’k vFkok lhekvksa dks le> ik;sxssaA  

4-1 izLrkouk 

euq’; ,d cqf)eku izk.kh gksrk gS og vius vlhfer vko”;drkvksa dks lhfer lk/kuksa ls vf/kdre 
larqf’V ds Lrj dks izkIr djuk pkgrk gSA ,d miHkksDrk oLrqvksa vkSj lsokvksa dks dc\ D;ksa\ dSls\ dgkWa ls\ 
fdl ewY; ij\ Ø; djrk gSA mls dkSu ls oLrq ilan gS vkSj dkSu lh ukilan vkfn fofHkUu izdkj dh 
leL;kvksa esa my>k jgrk gSA bu leL;kvksa dks le>us o lqy>kus ds <ax vHkh Hkh ,d ls ugha jgsA tks 
ijEijkxr vFkZ”kkL=h Fks os bu ?kVukvksa ds ihNs vn`”; gkFk dks ekurs jgsA blds ckn dqN fo}kuksa us viuh 
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dYiukvksa ds vk/kkj ij bu ?kVukvksa o O;ogkjksa ds dkj.kksa dks [kkstus dk iz;Ru fd;kA vr% Li’V gS fd bu 
nksauksa gh Lrjksa ij oSKkfud rjhds ls leL;kvksa] ?kVukvksa o miHkksDrk O;ogkj dks le>us o lqy>kus dk iz;Ru 
ugha fd;k tkrk FkkA vFkkZr~ ml le; leL;kvksa dk fo”ys’k.k o O;k[;k okLrfod rF;ksa o vkadM+ksa ij 
vk/kkfjr ugha Fks] blfy, rF;ksa ds ladyu dk okf.kfT;d leL;kvksa ds v/;;u esa dksbZ egRo ugha FkkA 
vktdy “kks/k leL;kvksa dk v/;;u oSKkfud jhfr;ksa ls fd;k tkrk gS] ftlds vUrxZr foi.ku laca/kh rF; 
,df=r fd;s tkrs gSa rFkk mudk fujh{k.k] ijh{k.k o oxhZdj.k djds lacaf/kr leL;k dk gy <w<us dk iz;Ru 
fd;k tkrk gSA blh dkj.k rF;ksa ds ladyu dk egRo c<+rk tk jgk gSA bl v/;k; esa ge mUgha rF;ksa ds 
ladyu o mi;ksx ds ckjs esa foospu djsaxsA  

4-2 izkFkfed ,oa f}rh;d leadksa dh vo/kkj.kk 

izkFkfed ,oa f}rh;d leadksa dh vo/kkj.kk dks le>us ls iwoZ lead ¼Data½ D;k gS\ dks Li’V djuk 
vko”;d izrhr gks jgk gSA  

lead ¼Data½ okLro esa rF;ksa dk la[;kRed :i gS tks lewg ds fofHkUu lnL;ksa ds xq.kksa ;k 
fo”ks’krkvksa dks lwfpr djrs gSA oLrqvksa ¼Things½ dks ;k rks x.kuk fd;k tk ldrk gS vFkok mldk ekiu 
¼Measurement½ fd;k tk ldrk gSA tc oLrqvksa dh x.kuk dh tkrh gS rks ifj.kke vko`fRr;ksa ¼Frequencies½ 
ds :i esa izkIr gksrs gSa ftUgsa x.ku lead ¼Enumeration Data½ vFkok xq.kkRed laed ¼Qualitative Data½ 
dgk tkrk gSA ogha tc oLrqvksa dks ekik tkrk gS rc ifj.kke ekikadksa ds :i esa izkIr gksrs gSa ftUgsa ekiu 
lead ¼Metric Data½ vFkok ek=kRed lead ¼Quantitative Data½ dgk tkrk gSA Li’V gS fd x.kuk lead ;k 
xq.kkRed lead fdlh xq.k fo”ks’k ;k mlds fofHkUu izdkjksa dks j[kus okys O;fDr;ksa ;k oLrqvksa dh la[;k ds 
|ksrd gksrs gSA tcfd ekiu lead ;k ek=kRed lead fofHkUu O;fDr;ksa ;k oLrqvksa ds }kjk j[ks fdlh xq.k 
fo”ks’k dh ek=k dks bafxr djrs gSa mnkgj.k ds fy, fdlh d{kk esa 50 fgUnw 20] eqlyeku] 10 blkbZ rFkk 20 
vU; /keksZ ds ekuus okys Nk= v/;;ujr gS rks ;g rF; ¼lwpuk½ xq.kkRed laead dgyk;sxhA fdUrq ;fn dgk 
tk; fd lewg ds lkr lnL;ksa dk Hkkj Øe”k% 40] 45] 48] 47] 52] 65 rFkk 49 fdxzk gS rks ;g ek=kRed 
lead gksaxsA leadksa dks vkòfRr forj.k ds :i esa izLrqr fd;k tk ldrk gSA xq.kkRed leadksa dk vkòfr 
forj.k xq.k ds fofHkUu izdkjksa dks j[kus okys O;fDr;ksa dh la[;kvksa dks crkrk gS tcfd ek=kRed leadksa dk 
vko`fRr forj.k xq.k dh fofHkUu ek=k dks j[kus okys O;fDr;ksa dh la[;kvksa dks crkrk gSA leadksa ds laca/k esa 
;g ckr Hkh /;ku esa j[kus ;ksX; gS fd lead la[;kRed rF;ksa ds lewgxr :i gSA dsoy ,d rF; lead ugha 
gksrk rFkk lead ges”kk la[;kRed :i ¼vko`fRr;ksa vFkok ekikadksa½ esa gh izLrqr fd;s tkrs gSA  

lead dh vo/kkj.kk le> ysus ds i'pkr~ “kks/k leadksa dk laxzg.k dks Hkh le> ysuk vko”;d gks 
tkrk gSA leadksa dk ladyu vuqlaa/kku dk ,d egRoiw.kZ pj.k gSA ,d “kks/kdrkZ }kjk vuqla/kku dh ;kstuk 
¼izk:i½ cukus ds i”pkr~ leadksa ds ladyu dk dk;Z fd;k tkrk gSA **leadksa ds laxzg.k dk rkRi;Z vuqla/kku 
ds vUrxZr vkus okyh v/;;u ds fo’k; ls lEc) bdkbZ;ksa }kjk mís”;iw.kZ lwpukvksa dk ,d=hdj.k gSA**  

rF;ksa dh fo”oluh;rk] “kks/kd ds futh iz;kl rFkk lzksr dh miyC/krk ds vk/kkj ij leadksa dks nks 
Hkkxksa esa ck¡Vk tk ldrk gS&  

1- izkFkfed lead ¼Primary Data½ 

2- f}rh;d lead ¼Secondary Data½ 
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4-2-1 izkFkfed lead ¼Primary Data½ % mu leadksa dks izkFkfed lead dgk tkrk gS ftls “kks/kdrkZ ds 
}kjk izFke ckj vkjEHk ls vUr rd u;s fljs ls ,df=r fd;k tkrk gSA bl izdkj ds lead vius ekSfyd :Ik 
esa gksrs gSa D;ksafd ;s lead fdlh i=&if=dk ;k iqLrd esa izdkf”kr ugha gksrs gSA vr% vuala/kkudrkZ ds fy, 
;s lead izkFkfed lead dgyk;saxsA mnkgj.kkFkZ Hkkjr ljdkj  }kjk izR;sd 10 o’kZ ij tux.kuk djk;h tkrh 
gSA ;g tux.kuk Hkkjr ljdkj ¼izFke “kks/kdrkZ½ ds fy, izkFkfed lead gq,A nwljk mnkgj.k iz;kxjkt “kgj 
esa dksafpax laLFkkuksa dh la[;k rFkk nSfud vk; ,oa muds }kjk vk;dj nsus okyksa dh la[;k vkfn ls lEcfU/kr 
vkWdM+s laxzfgr djus gSa rks ;s vad loZFkk ekSfyd gksxsa vFkkZr~ izkFkfed lead gksaxs tks blds igys fdlh 
i=&if=dk ;k iqLrd esa izdkf”kr ugha gq, gSA 

4-2-2 f}rh;d lead ¼Secondary Data½ % tc dksbZ “kks/kdÙkkZ mu leadksa dk mi;ksx djrk gS tks igys ls 
gh vU; O;fDr;ksa ;k laLFkkvksa }kjk ,d= o izdkf”kr fd;s tk pqds gksa rks bl izdkj ds lead f}rh;d lead 
dgykrs gSA mnkgj.kkFkZ Hkkjr ljdkj }kjk fd;k x;k tux.kuk vU; izR;sd “kks/kkFkhZ ds fy, f}rh;d lead 
gksxkA  

4-3 izkFkfed ,oa f}rh;d leadksa ds e/; vUrj   

izkFkfed ,oa f}rh;d leadksa ds vFkZ tkuus ds ckn ;g Li’V gksrk gS fd bu nksuksa leadksa esa vUrj 
dsoy voLFkk ¼degree½ dk ;k lkis{krk ¼Relativity½ dk gS] izd`fr dk ugha gSA ,d gh rjg ds lead ;fn 
,d O;fDr ds fy, izkFkfed gS] rks ogh nwljs ds fy, f}rh;d gSA mnkgj.k Lo:i Hkkjr dh tux.kukA fQj 
Hkh izkFkfed ,oa f}rh;d leadksa esa fuEu vUrj gSA  

Øe la0 izkFkfed lead f}rh;d lead 

1 izkFkfed lead Lo;a “kks/kdÙkkZ }kjk 
vFkok muds izfrfuf/k x.kdksa }kjk 
,df=r fd;s tkrs gS 

f}rh;d lead fdlh vU; O;fDr ;k laLFkk }kjk 
igys ls gh ,df=r gksrs gSa ftudk izdk”ku gks 
pqdk gSA 

2 izkFkfed lead “kks/kdÙkkZ ds mn~ns”; 
ds vuq:i gksrs gSA  

f}rh;d lead “kks/kdrkZ ds fy, lgk;d ek= 
gksrs gSA pwWfd ;s lead fdlh nwljs }kjk ,df=r 
gksrs gS] vr% “kks/kdrkZ dks vius mn~ns”; ds 
vuqlkj blesa la”kks/ku djus dh vko”;drk gksrh 
gSA  

3 izkFkfed lead ekSfyd gksrs gSa] 
D;ksafd ;s lead u;s fljs ls ,oa u;s 
<ax ls ,df=r fd;s tkrs gSA  

f}rh;d lead fufeZr eky ds rjg gksrk gS] 
dkj.k fd bu vkWdM+ksa dk iz;ksx fdlh vU; 
O;fDr ;k laLFkk }kjk vius mn~ns”; ds fy, igys 
ls gh fd;k tk pqdk gksrk gSA  

4 izkFkfed leadksa ds laxzg.k esa le; 
lk/ku ,oa “kfDr dh vko”;drk gksrh 
gSA  

f}rh;d lead pw¡fd izdkf”kr vk¡dM+s gksrs gS vr% 
blds fy, vf/kd le; lk/ku ,oa “kfDr dh 
vko”;drk ugha gksrh gSA  
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5 izkFkfed leadksa ds vk/kkj ij fudkys 
x;s fu’d’kZ okLrfod ,oa fo”oluh; 
gksrs gSA  

f}rh;d leadksa ds vk/kkj ij fudkys x;s fu’d’kZ 
HkzekRed Hkh gks ldrs gSA 

okLro esa fo”ys’k.k fd;k tk;s rks izkFkfed ,oa f}rh;d lead esa vUrj] lkisf{krk* dk gSA os vk¡dM+s 
tks ,d O;fDr Lo;a ,df=r djrk gS vFkok ,df=r djkrk gS] izkFkfed lead gksrs gSA ogha vk¡dM+s nwljksa ds 
fy, f}rh;d lead cu tkrs gSA  

4-4 izkFkfed ,oa f}rh;d leadksa ds laxzg.k djus dh fof/k;k¡ 

4-4-0 izkFkfed laedksa ds laxzg.k % 

 izkFkfed ,oa f}rh;d leadksa ds vo/kkj.kk ,oa vUrj dks le>us ds i”pkr~ vc buds laxzg.k dh 
jhfr;ksa dks le>uk vko”;d gSA izk;% “kks/kdÙkkZvksa }kjk izkFkfed leadksa ds laxzg.k ds fy, fuEufyf[kr 
jhfr;kWa dke esa yk;h tkrh gS&  

1- izR;{k O;fDrxr vuqla/kku ¼Direct Personal Investigation½  
2- vizR;{k ekSf[kd vuqla/kku ¼Indirect Oral Investigation½ 
3- LFkkuh; lzksrks ;k laoknnkrkvksa }kjk lwpuk izkfIr ¼Information through Local Sources or 

Correspondent½ 
4- vizR;{k izkFkfed lzksr ¼Indirect Primary Resources½ 
5- x.kdksa ds ek/;e ls lwpuk laxzg ¼Information through Enumerators½ 

4-4-1 izR;{k O;fDrxr vuqla/kku ¼Direct Personal Investigation½ % 

izR;{k O;fDrxr vuqla/kku jhfr esa ftu O;fDr;ksa ls lwpuk izkIr djuh gksrh gS] “kks/kdrkZ Lo;a muls 
izR;{k lEidZ LFkkfir djrk gSA nwljs “kCnksa esa “kks/kdrkZ yf{kr O;fDr vFkok lwpuknkrk ¼Respondent½ ds 
lEeq[k Lo;a mifLFkr gksdj izR;{k laokn ds }kjk lwpuk izkIr djrk gSA bl jhfr ds vUrxZr “kks/kdrkZ dk 
Lo;a dk fujh{k.k] ifjJe] lEidZ vFkok vuqHko dk izeq[k LFkku gSA bl jhfr dk iz;ksx loZizFke Jh yh Iys 
¼Leplay½ us Jfedksa ds ikfjokfjd vk;&O;; ls lEcfU/kr vkWdM+s ,d= djus ds fy, fd;k FkkA ogha ij Hkkjr 
esa Jh vkFkZj ;ax us d`f’k mRikn ds v/;;u esa bl jhfr dk gh iz;ksx fd;k FkkA ;g iz.kkyh ogk¡a mi;qDr gksrh 
gS tgk¡&  

¼v½- {ks= lhfer gks] ¼c½- “kq)rk ij vf/kd tksj nsuk gS] ¼l½- vk¡WdM+s xqIr j[kus gks] rFkk ¼n½- vkW¡dM+ksa 
dh ekSfydrk ij tksj nsuk gSA  

xq.k ¼Merits½ % izR;{k O;fDrxr vuqla/kku ds fuEu xq.k gS &  

1- bl jhfr ls fudkys x;s ifj.kke “kq)] ekSfyd vkSj fo”oluh; gksrs gSA  
2- foLr`r lwpukvksa dh tkudkjh gks tkrh gS] ftUgsa Hkfo’; esa vU; fdlh “kks/k@vuqla/kku esa 

vko”;drkuqlkj iz;qDr fd;s tkus dh lEHkkouk jgrh gSA  
3- ykspnkj dk xq.k gksus ds dkj.k bl jhfr esa “kks/kdrkZ iz”uksa esa la”kks/ku djds vfHk’V lwpuk,¡ izkIr dj 

ysrk gSA  
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4- vk¡dM+ksa ¼lwpukvksa½ esa ltkrh;rk dk xq.k ik;k tkrk gS] dkj.k ,d gh O;fDr }kjk vk¡dM+s ,df=r 
fd;s tkrs gSA  

5- cpr dh n`f’V ls Hkh ;g jhfr mRre gS] D;ksafd “kks/kdÙkkZ Lo;a mifLFkr jgrk gS] blfy, og O;FkZ ds 
O;;ksa dks ugha gksus nsrkA  

nks’k ¼Demerits½ % bl iz.kkyh ds fuEufyf[kr nks’k Hkh gS&  
1- foLr`r {ks= ds v/;;u ds fy, ;g fof/k loZFkk vuqi;qDr gSA  
2- blesa /ku] le; o Je dk vR;f/kd mi;ksx gksrk gSA  
3- ;fn “kks/kdrkZ iwokZxzgh ¼Biased½ gS] i{kikrh gS ¼Prejudicues½ gS rFkk ludh ¼Whionse½ gS rks izkIr 

ifj.kke dks nwf’kr gksus dh iwjh laHkkouk jgrh gSA  

jhfr ds iz;ksx lEcU/kh lko/kkfu;k¡& mi;qZDr nks’kks ds gksus ds ckotwn Hkh ;g m}fr mi;qDr gS] ysfdu bl 
i}fr dk mi;ksx djrs le; ;fn vki fuEu lko/kkfu;ksa dks /;ku esa j[krs gSA  

izFke % “kks/kdÙkkZ dks O;ogkj dq”ky] eǹqHkk’kh o /kS;Z”khy gksuk pkfg,] ftlls lwpuk nsus okyksa dk 
lg;ksx vkSj fo”okl izkIr fd;k tk ldsA  

f}rh; % “kks/kdÙkkZ dks pkfg, fd ml lexz ;k {ks= dh fo”ks’krkvksa] jhfr&fjoktksa rFkk  Hkk’kk bR;kfn ls 
iw.kZ ifjfpr gksA  

r`rh; % iwNs tkus okys iz”u laf{kIr rFkk lkjxfHkZr gksA  
prqFkZ % “kks/kdÙkkZ dks fcuk i{kikr o iwokZxzg ds tk¡p dk;Z djuk pkfg,A  
iape % “kks/kdÙkkZ dks bl ckr dh Hkh iqjh tkudkjh izkIr dj ysuh pkfg, fd iz”u lgh O;fDr vkSj 

lgh le; ij iwNs x;s gS ;k ughaA  
4-4-2- vizR;{k ekSf[kd vuqla/kku ¼Indirect Oral Investigation½ % 

;fn “kks/k dk {ks= cM+k gks vFkok ,slk gks ftlls lEcfU/kr O;fDr vyx&vyx {ks=ksa esa QSys gks izR;sd 
ls feyuk dfBu gks rFkk bu O;fDr;ksa ls vk¡dM+s ,df=r djuk dfBu gks rks ,slh fLFkfr esa leL;k ls izR;{k 
lEcU/k j[kus okys O;fDr;ksa ls lwpuk miyC/k ugha dh tk ldrh cfYd lkf{k;ksa ¼Witnesses½ ls ekSf[kd 
iwNrkN }kjk laead izkIr fd;s tkrs gSa] tks fd lk{kh ml fLFkfr ls izR;{k :i ls lacaf/kr gksrs gSA mnkgj.kkFkZ 
dksydrk ds pVdy daifu;ksa ds etnwjksa ls lacaf/kr lwpuk,a etnwjksa ls u izkIr djus muds usrkvksa vFkok 
dEiuh ds izcU/kd ls izkIr dh tk;sA bl izdkj dh fof/k dks gh vizR;{k ekSf[kd vuqla/kku dgrs gSA 

;g iz.kkyh ogk¡a mi;qDr gksrh gS tc vuqla/kku dk {ks= cM+k gks] O;fDr;ksa ls lEidZ LFkkfir djuk 
dfBu gks ;k lwpuk nsus okys “kks/kdrkZ dks lwpuk nsus esa vkukdkuh djrs gksa ;k :fp ugha ysrs gksaA  

xq.k ¼Merits½ bl iz.kkyh ds fuEufyf[kr xq.k gS &  

bl jhfr esa le;] /ku o ifjJe de yxrk gSA  

1- bl jhfr esa “kks/k ds fo’k; esa fo”ks’kKksa dh jk; rFkk muds lq>ko izkIr gks tkrs gSA  

2- bl iz.kkyh ds vUrxZr “kks/kdrkZ ds O;fDrxr i{kikr dh lEHkkouk de gksrh gSA  

3- “kks/kdrkZ dks vf/kd ijs”kkuh ugha mBkuh iM+rh gSA  

nks’k ¼Demerits½ bl jhfr esa fuEufyf[kr nks’k gS &  

 “kks/kdÙkkZ izR;{k :i ls lwpuk nsus okyksa ds lEidZ esa ugha vkrkA vr% ifj.kke v”kq) gksus dh laHkkouk 
jgrh gSA  
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 bl jhfr ds vUrxZr ftu O;fDr;ksa ls lwpuk yh tkrh gS] mudh ykijokgh o vKkurk ds dkj.k 
lead nwf’kr gks tkrs gSA  

 iz;ksx lEcU/kh lko/kkfu;kW¡ % tc vki lead izkIr djus ds fy, vizR;{k ekSf[kd vuqla/kku dk iz;ksx 
dj jgs gksrs gSa rks mijksDr nks’kks dks nwj djus ds fy, fuEufyf[kr lko/kkfu;kWa cjruh pkfg,A  

1- lwpuk ,sls O;fDr;ksa ls izkir djuh pkfg, ftUgsa lacaf/kr rF;ksa dk iw.kZ Kku gks vkSj lwpuk nsus esa 
:fp j[krs gksaA  

2- lk{kh dh ckr ij fcuk iqf’V fd;s iw.kZ fo”okl ugh dj ysuk pkfg,A  

3- i{k o foi{k nksuksa izdkj ds O;fDr;kss ls lwpuk,a ,d= djuh pkfg,A 

4- “kks/kdÙkkZ dks lwpuk nsus okys dh ln~Hkkouk o fo”okl izkIr djuk pkfg,A  

5- lwpdksa ¼lwpuk nsus okys½ dh la[;k i;kZIr gksuh pkfg,A  

4-4-3- LFkkuh; lzksrksa ;k laoknnkrkvksa }kjk lwpuk izkfIr ¼Information through Local 

Sources½ %  

ftl izdkj ls lekpkj i= izdkf”kr djus okyh daifu;k¡ lead ,df=r djrh gS Bhd mlh izdkj ls 
,d “kks/kdrkZ }kjk fofHkUu LFkkuksa ij LFkkuh; O;fDr ;k laoknnkrk fu;qDr dj fn;s tkrs gSa tks le;&le; 
ij vius vuqHkoksa ds vk/kkj ij vuqekur% lwpuk,a Hkstrs jgrs gSA pwWfd blesa lwpd lwpukvksa dk ladyu vius 
gh rkSj&rjhdksa] :fp] fu.kZ; vkfn ds vk/kkj ij djrs gSA vr% ,sls leadksa esa v”kqf);ksa dh laHkkouk vf/kd 
gksrh gSA oLrqvksa ds ewY; ,oa va”kksa dh dhersa] ef.M;ksa ds cktkj Hkko lEcU/kh lwpuk,¡] ljdkj bl fof/k ls 
izkIr djrh gSA  

;g iz.kkyh ogk¡ mi;qDr gksrh gS ftuesa mPp Lrjh; “kq)rk dh vko”;drk u gksA  

xq.k ¼Merits½ % bl iz.kkyh ds fuEufyf[kr xq.k gS&  

1- ;g jhfr ferO;;h gS ,oa bldk foLr`r {ks= esa iz;ksx gksrk gSA  

2- lwnwj {ks=ksa ls yxkrkj lwpuk,W izkIr dh tk ldrh gSA  

3- le; o ifjJe de yxrk gS vkSj lwpuk “kh?kzrk ls izkIr gks tkrh gSA  

nks’k ¼Demerits½ % xq.k ds lkFk&lkFk bl iz.kkyh ds fuEufyf[kr nks’k Hkh gS&  

1- leadksa esa i{kirk dh lHkkouk vf/kd jgrh gS] D;ksafd laoknnkrkvksa }kjk Hksts tkus okys vk¡dM+s 
vuqekfur gksrs gSA  

2- lwpuk izkIr gksus esa le; yxrk gS] D;ksafd lwpuk,a nwj&nwj ls izkIr gksrh gSA  
3- ,d:irk dk vHkko ik;k tkrk gS] D;ksafd vkWdM+s fHkUu&fHkUu laoknkrkvksa }kjk ,d= fd;s tkrs gSA  
4- lkexzh ladyu ls ifj.kkeksa esa mPpLrjh; “kq)rk dh vk”kk ugha dh tk ldrh gSA  

iz;ksx lEcU/kh lko/kkfu;kW¡ & iz;ksx lEcU/kh lko/kkfu;k¡ fuEufyf[kr gS&  
1- laoknkrkvksa dh fu;qfDr cgqr lksp&le>dj rFkk iw.kZ lrdZrk ds lkFk dh tkuh pkfg,A  
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2- lwpudksa ¼laoknkrkvksa½ esa bruh ;ksX;rk gksuh pkfg, fd os leL;k dks Hkyh&HkkWfr le> lds rFkk 
mlds vuqlkj lwpuk,W izkIr dj Hkst ldsA  

3- tgkWa rd gks laoknnkrkvksa dh la[;k vf/kd gksuh pkfg, ftlls lwpukvksa dks feykdj v”kqf);ksa dh 
tkWp dh tk ldsA  

4- laoknnkrkvksa dks viuh O;fDrxr jk; dk de ls de iz;ksx djuk pkfg,A  
4-4-4 vizR;{k izkFkfed lzksr ¼Indirect Primary Resources½  % 

;g fof/k vizR;{k blfy, dgh tkrh gS fd blesa “kks/kd lwpuknkrk ¼Respondent½ ds ikl ugha 
tkrkA Lo;a tkus ds LFkku ij og viuh leL;k ls lacaf/kr ftKklkvksa vFkok iz”uksa dks lwpuknkrk ds ikl 
Hkst nsrk gSA lwpuknkrk mu iz”uksa ;k foKklkvksa dk mRrj fy[kdj Hkst nsrk gS] bldk yksdfiz; ,oa 
lqifjfpr :i iz”ukoyh ¼Questionnair½ gSA ftldk o.kZu vkxs fd;k x;k gSA  

 iz”ukoyh ds vfrfjDr vizR;{k izkFkfed lzksrksa esa vU; lk/kuksa ls Hkh lwpuk,a izkIr dh tkrh gSA 
feYMªsM ekVZu us fuEufyf[kr lk/ku crk,a gS&  

1- nwjHkk’k lk{kkRdkj ¼Telephone Interviews½   
2- jsfM;ksa vihy ¼Radio Appeal½ 
3- isuy izfof/k ¼Panel Techniques½ 

izkFkfed lzksrksa esa ,slh dbZ fo”ks’krk,¡a gksrh gS tks f}rh;d lzksrksa esa ugh ikbZ tkrhA buds }kjk 
vuqla/kkudrkZ dks LokHkkfod ,oa okLrfod lwpuk,¡ feyrh gSA “kks/kd dk lh/ks lwpuknkrkvksa ls lEidZ gks 
tkrk gS rFkk os viuk n`f’Vdks.k ,d nwljs dks vPNh rjg crk ldrs gSA Lo;a mRrjnkrkvksa dh :fp 
vuqla/kku dk;Z esa c<+ tkrh gSA muds }kjk vius xksiuh; ckrksa dk Hkh irk yx tkrk gSA ;gh vuqlwph gS 
ftudk foLrr̀ O;k[;k vkxs fd;k x;k gSA  

vr% vizR;{k izkFkfed lzksr ds lk/ku ds :i esa iz”ukoyh ,oa vuqlwph nks egRoiw.kZ lk/ku gSA  

4-4-5- izx.kdksa ds ek/;e ls lwpuk laxzg ¼Information through Enumerators½ %  

bl iz.kkyh ds vUrxZr Hkh “kks/kdÙkkZ tkWa ¡p ls lEcfU/kr iz”uksa dh iz”ukoyh@vuqlwph ds :i esa 

Niokdj vusd izfr;kWa cuokrk gSA rRi”pkr~ “kks/kdrkZ “kks/k {ks= dks dbZ Hkkxksa esa foHkDr dj izR;sd Hkkx ds 

fy, izx.kdksa dh fu;qfDr dj nsrk gS tks ?kj&?kj tkdj lwpdksa ls iwNrkN djds Lo;a vuqlwfp;ksa dh Hkjrs 

gSA bl iz.kkyh esa izx.kdksa dh Hkwfedk egRoiw.kZ gksrh gSA 

;g iz.kkyh foLr`r {ks= ds fy, mi;qDr gSA izk;% ljdkjksa }kjk bl iz.kkyh dks viuk;k tkrk gSA 

Hkkjrh; tux.kuk laca/kh vkWdM+s ,df=r djus esa blh jhfr dks viuk;k tkrk gSA  

xq.k ¼Merits½ % bl iz.kkyh ds xq.k fuEufyf[kr gS&  

1- bl jhfr }kjk vR;Ur fo”kky {ks= ls lwpuk izkIr dh tk ldrh gSA  
2- pw¡Wfd bl jhfr esa ;ksX;] izf”kf{kr rFkk vuqHkoh x.kdksa }kjk gh vuqla/kku fd;k tkrk gS] blfy, bl 

jhfr esa “kq)rk dh ek=k dkQh gn rd gksrh gSA  
3- blesa le; dh cpr gksrh gSA  
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4- lwpuk nsus okyksa ls x.kdksa dk O;fDrxr lEidZ jgrk gS] ftlls “kq) o fo”oluh; mRrj izkIr gksrs 
gSA  

nks’k ¼Demerits½ % bl jhfr ds nks’k fuEufyf[kr gS& 

1- izx.kdksa ds fu;qfDr ,oa izf”k{k.k ij [kpZ vf/kd gksrk gSA  
2- ;fn fu;qDr fd;s x;s izx.kdksa esa FkksM+h lh Hkh i{kikr dh xqtkb”k gq;h rks muls izkIr lwpuk,a xyr 

rFkk muds vk/kkj ij izkIr ifj.kke Hkzked gksxkA  
 

4-4-6 f}rh;d lead ds lzksr ¼Secondary Sources½ % izkFkfed lzksr ds Bhd foijhr f}rh;d lzksr gksrs 
gSA f}rh;d lead ds lzksrksa dks eq[;r% rhu Hkkxksa esa foHkkftr dj le>k tk ldrk gSA  

1- O;fDrxr izys[k ¼Personal Documents½  
2- lkoZtfud izys[k ¼Public Documents½  
3- vizdkf”kr izys[k ¼Unpublished Documents½  

1- O;fDrxr izys[k ¼Personal Documents½ % 

O;fDrxr og fyf[kr lkexzh gksrh gS ftlesa O;fDrxr laca/kksa ,oa lkekftd xfrfof/k;ksa ds ckjs esa ,d 
fo”ks’k ,dkaxh n`f’Vdks.k ls fopkj O;Dr fd;s tkrs gSA ys[kd dk dksbZ fof”k’V “kks/kkRed n`f’Vdks.k ugha gksrkA 
blds vUrxZr lkekU;r% ys[kd viuh ,oa lkekftd vko”;drkvksa dks ns[krs gq, vius fopkj ds vk/kkj ij 
O;fDr;ksa o lkekftd ?kVukvksa ij vius n`f’Vdks.k dh vfHkO;fDr djrk gSA buds }kjk O;fDrxr lEcU/kksa rFkk 
lkekftd dkd;Zdykiksa dk ys[kd ds le; ds ckjs esa Kku gksrk gS tks viuh&viuh oLrq ij foLrr̀ Kku 
lap; esa lgk;d gks ldrk gSA  

tkWu eSt us fn VwYl vkQ lksf”k;y lkbUl esa fy[kk gS] **vius NksVs vFkZ esa O;fDrxr izys[k fdlh 
O;fDr ds }kjk Lo;a ds futh dk;ksZ] vuqHkoksa fo”oklksa dk ,d Lor% fyf[kr izFke iq:’k o.kZu gSA**  

O;fDrxr izys[kksa ds eq[; lzksr fuEukafdr gS &  

v- thou bfrgkl ¼Life Histories½ 

c- Mk;fj;kW ¼Diaries½ 

l-  i= ¼Letters½ 

n-  laLej.k ¼Memories½ 

2- lkoZtfud izys[k ¼Public Documents½ % lkoZtfud izys[kksa ds eq[; lzksr fuEufyf[kr gS&  

v- ljdkjh izdk”ku % lHkh ns”kksa dh ljdkjsa le;&le; ij fofHkUu rF;ksa dk izdk”ku djrh gSA ;s 
rF;@lwpuk,a fo”oluh; ,oa egRoiw.kZ gksrs gSA ns”k dh tula[;k fdruh gS] d`f’k mRiknu fdruk 
gqvk\ jk’Vªh; vk; fdruh gS] mRiknu fdruk gqvk vkfn fo’k;ksa dh lwpuk ljdkjh izdk”kuksa ds ek/;e 
ls feyrh gSA  

c- vUrjkZ’Vªh; laLFkkvksa ds izdk”ku % oSf”od Lrj ij vusd laLFkk,a gS] tSls&la;qDr jk’Vª la?k ¼UNO½ 
vkSj budh vusd lgk;d laLFkk,a] vUrjkZ’Vªh; eqnzk dks’k ¼IMF½] fo”o cSd ¼IBRD½ vkfnA ;s lHkh 
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laLFkk,a le;&le; ij vusd izdkj dh lwpuk,W izdkf”kr djrh jgrh gSA ;s izdk”ku fofHkUu ns”kksa dh 
rqyuk djus ds fy, dkQh mi;ksxh fl) gksrs gSA  

l- v)Z ljdkjh laLFkkvksa ds izdk”ku % v)Z ljdkjh laLFkku os laLFkku gS tks ljdkjh ugha gS tSls& uxj 
ikfydk,a] uxj fuxe] ftyk cksMZ vkfnA ;s lHkh fofHkUu izdkj ds vkWdM+s le;&le; ij izdkf”kr 
djrs jgrs gSA mnkgj.k ds fy, tUe&ej.k] LokLF;] f”k{kk vkfn ls lacaf/kr vkWdM+sA buds vfrfjDr 
muds }kjk fu;qDr LokLF;] ty O;oLFkk] vFkok LoPNrk laca/kh fLFkfr;ksa dk v/;;u djus lEcU/kh 
lfefr;ksa dh fjiksVksZ ls egRoiw.kZ rF; miyC/k gks ldrs gSA  

n- lfefr;ksa rFkk vk;ksxksa dh fjiksVZ & dsUnzh; ljdkj ;k jkT; ljdkj vFkok dsUnzh; cSad fdlh fo”ks’k 
dk;Z laca/kh fo”ks’k lfefr;kWa vFkok] vk;ksxksa dk xBu le;&le; ij gq;h gS] ;k gksrh jgrh gSA bu 
fjiksVksZ ls Hkh mi;ksxh lead izkIr gksrs gSA tSls foRr vk;ksx dh fjiksVZ] cSafdax deh”ku dh fjiksVZ 
vkfnA  

;- “kks/k laLFkk,a % fo”ofo|ky;] fjlpZ C;wjksa vkSj “kks/k laLFkkvksa }kjk Hkh le;&le; ij vusd izdkj ds 
vkWdM+s izdkf”kr fd;s tkrs gSA  

j- O;kikfjd laLFkk,¡ % O;kikfjd ifj’knksa] laLFkkvksa] “ks;j cktkjas] lksuk&pkWnh cktkjksa ds dsUnzh; dk;kZy; 
ls ewY; rFkk ekax ds vad izdkf”kr gksrs jgrs gSa] ftudk iz;ksx vkfFkZd fLFkfr laca/kh tkudkjh izkIr 
djus ds fy, fd;k tk ldrk gSA  

y- i=&if=dk,a % fofHkUu i=&if=dkvksa esa fofHk™k fo’k;ksa ij lwpuk,a izdkf”kr gksrh jgrh gS] tks vPNh 
i=&if=dk,a gksrh gS os leadksa dh fo”oluh;rk dh tkWp ds i”pkr~ gh izdkf”kr djrh gSA tSls& 

The Economic Times, Commerce, Indian Journal of Accounting, m|ksx&O;kikj if=dk vkfn esa 
izdkf”kr lead fo”oluh; gksrs gSa ftudk mi;ksx f}rh;d lead ds :i esa “kks/kdrkZ fu%ladksp djrs 
gSA  

c- “kks/kdÙkkZvksa ds izdk”ku % fofHkUu fo”ofo|ky;ksa ds vUrxZr fofHkUu fo’k;ksa ij “kks/k djus okys “kks/kkFkhZ 
Hkh vius “kks/kksa dks izdkf”kr dj rF;ksa ,oa vkWdM+ksa dh tkudkjh nsrs gSA  

3- vizdkf”kr ys[k ¼Unpublished Document½a % f}rh;d lzksrksa ls izkIr lHkh lkexzh  izdkf”kr 
voLFkk esa ugha ikbZ tkrh gSA xksiuh;rk vR;f/kd O;; vkfn dkj.kksa ls mls  dbZ ckj izdkf”kr djk;k ugha 
tkrk] ,slh leLr lkexzh dks] **vizdkf”kr izys[kksa** ds  vUrxZr j[kk tkrk gSA ;s Hkh fuEufyf[kr :i ds gksrs 
gS&  

v- xksiuh; vfHkys[k ¼Confidential Records½ % lnuksa] U;k;ky;ksa] eaf=e.Myks lSfud dk;kZy;ksa rFkk 
x`g&foHkkxksa vkfn ds vfHkys[k vR;Ur xksiuh; <ax ls j[ks tkrs gSA budks tkuuk rFkk izdkf”kr djuk 
vijk/k ekuk tkrk gSA fdUrq ;g Hkh Li’V gS fd mudks izR;{k ;k vizR;{k <+ax ls tkus fcuk mPp 
Lrjh; vuqla/kku dbZ ckj laiUu ugha fd;s tk ldrsA  

c- nqyZHk gLrys[k ¼Rare Manuscripts½ % vusd gLrys[k iz”kkldksa] fopkjdksa vkfn dh vlkekf;d èR;q 
gks tkus ;k lk/kuksa ds vHkko ds dkj.k izdkf”kr ugha gks ikrs ;k rks b/kj&m/kj gksrs gS ;k vrhr esa 
iM+s jgrs gSA laxzgky;ksa esa iM+s jgrs gSA ,sls nqyZHk izys[kksa dk cM+k mi;ksx gks ldrk gS] ;fn mUgsa 
“kks/kkFkhZ ;k “kks/k laLFkkuksa dks miyC/k djk fn;k tk;A  
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l- “kks/k fjiksVZ ¼Research Report½ % ns”k&fons”k ds fofHk™k fo”ofo|ky;ksa ,oa “kks/k laLFkkvksa }kjk “kks/k 
dk;Z djk;k tkrk gS rFkk “kks/kdÙkkZvksa dks ,e0fQy0] ih&,p0Mh0 ,oa Mh0fyV0 dh mikf/k;kWa iznku 
dh tkrh gSA buesa ls dqN gh izdkf”kr gks ikrh gS vkSj vf/kdks”k vizdkf”kr jg tkrs gSA  

mi;qZDr lHkh lzksrksa ls izkIr leadksa dk mi;ksx vkxs fdlh Hkh vuqla/kku esa fd;k tk ldrk gS] 
ysfdu ,sls leadksa dk iz;ksx djus ls iwoZ ;g Hkyh izdkj fu”p; dj ysuk pkfg, fd ftl O;fDr 
vFkok laLFkk }kjk leadksa dks ,df=r fd;k x;k gSA og dgk¡ rd fo”oluh; gS] dgkWa ls ,df=r fd;s 
x;s gSa rFkk ,df=r djus dk D;k mn~ns”; Fkk\ bu ckrksa ij fopkj djus ds ckn gh f}rh;d leadksa 
ds :i esa mudk mi;ksx djuk pkfg,A  

4-5 ,d vPNs iz”ukoyh dh fo”ks’krk,a¡ 

izkFkfed leadksa ds laxzg.k dh pkSFkh jhfr dk uke vizR;{k izkFkfed lzksr gSA ftlesa “kks/kd 
¼Researcher½ lwpuknkrk ¼Respondent½ ds ikl ugha tkrk gSA Lo;a tkus ds LFkku ij og viuh leL;k ls 
lacaf/kr foKklkvksa vFkok iz”uksa dks lwpuknkrk ds ikl Hksat nsrk gSA lwpuknkrk mu iz”uksa ;k foKklkvksa dk 
mRrj fy[kdj Hksat nsrk gSA vkt fMftVy vkSj lksly fofM;k ds lHko iz”ukoyh dk egRo cgqr vf/kd gks 
x;k gSA 

;gh :i iz”ukoyh ¼Questionaire½ gS] ,d vPNh iz”ukoyh esa fuEu fo”ks’krk,a gksuh pkfg, &  

v- iz”u lh/ks] ljy o Li’V gksus pkfg,A  

c- iz”u ,sls gks ftUgsa mRrjnkrk ljyrk ls le>dj fcuk fdlh vU; O;fDr dh lgk;rk ls 
mRrj ns ldsaA  

l- iz”ukokyh dk vkdkj cgqr cM+k ;k NksVk u gksA  

n- iz”uksa dh O;oLFkk bl izdkj ls dh tk;s ftlls fd ckn esa lwpukvksa ds fo”ys’k.k o O;k[;k esa 
lqxerk gksA  

;- iz”ukoyh dh Hkk’kk ,slh gksuh pkfg, ftls fd mRrjnkrk i<+us o le>us eas leFkZ gksA  

c- iz”uksa eas dksbZ ,slh ckr ugha gksuh pkfg, ftlls mRrjnkrk dh Hkkoukvksa dks Bsl igqWpsA  

j- iz”ukoyh esa lq>ko okys ;k izeq[k iz”u rFkk Hkzked iz”u ugha fn;s tkus pkfg,A  

y- iz”u mRrjnkrk dk lgh euksHkko izdV djus okyk gksA  
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4-6 iz”ukoyh ,oa vuqlwfp;ksa dk fuekZ.k  

4-6-1- iz”ukoyh dk fuekZ.k % 

fdlh leL;k ls lacaf/kr izkFkfed rF;ksa ¼leadksa½ dks ,d= djus ds fy, cukbZ xbZ iz”uksa dh ,d lwph 

dks iz”ukoyh dgrs gSA bldks fun”kZu ds :i esa pqus gq, mRrjnkrkvksa ds ikl bl vuqjks/k ls Hkstk tkrk gS 

fd og budks Hkj dj okil dj nsaA  

iz”ukoyh dks nks vk/kkjksa ij oxhZd`r fd;k tk ldrk gS tks fuEufyf[kr gS &  

1- jpuk dh izd̀fr ds ds vk/kkj ij  

 d- lajfpr iz”ukoyh ¼Structured Questionaire½ 

[k- vlajfpr iz”ukoyh ¼Unstructured Questionaire½ 

2- iz”uksa ds izd`fr ds vk/kkj ij  

 d- lhfer vFkok izfrcaf/kr iz”ukoyh ¼closed Questionaire½ 

[k- vlhfer vFkok vizfrcaf/kr iz”ukoyh ¼Open Questionaire½ 

x- fp=e; iz”ukoyh ¼Pectorial Questionaire½ 

?k- fefJr iz”ukoyh ¼Mixed Questionaire½ 

1-¼d½-  lajfpr iz”ukoyh ¼Structured Questionaire½%  

lajfpr iz”ukoyh esa iz”uksa dh jpuk igys ls gh dj yh tkrh gS vkSj ckn esa muesa dksbZ Hkh 
ifjorZu ugha fd;k tkrkA “kks/k dk;ksZ ds mn~ns”;ksa ds vuqlkj igys ls gh lkjs iz”u cuk fy;s tkrs gSa 
rFkk iz”ukoyh ds :i esa Niok fy;s tkrs gSA ,d ckj iz”ukoyh cu tkus ds ckn iz”uksa esa dksbZ 
la”kks/ku vFkok lq/kkj ugha fd;k tkrkA ,slh iz”ukoyh cgqr lksp&le>dj cukbZ tkrh gS vkSj iz”uksa 
dks fu;ksftr ,oa Øec) rjhds ls j[kk tkrk gS] ftlls fd mRrjnkrkvksa dks mRrj nsus esa dfBukbZ 
Hkh u gks rFkk iwoZ fu/kkZfjr ;kstuk ds vuqlkj lR; rF; o lwpuk,a ,df=r dh tk ldsA ,slh 
iz”ukoyh lHkh mRRjnkrkvksa ds fy, leku gksrh gSA  

¼[k½-  vlajfpr iz”ukoyh ¼Unstructured Questionaire½ % 

vlajfpr iz”ukoyh esa iz”uksa dk fuekZ.k igys ls ugha fd;k tkrk cfYd mu fo’k;ksa dk mYys[k 
fd;k tkrk gS ftlds ckjs esa mRrjnkrkvksa ls lwpuk,a izkIr dh tkrh gSA ,d rjg ls ;g iz”ukoyh u 
gksdj lk{kkRdkj ekxZnf”kZdk dk dke djrh gSA  

2-d-  lhfer rFkk izfrcaf/kr iz”ukoyh ¼Closed Questionaire½ % 

uke ls Li’V gS fd ;g iz”ukoyh lhfer gS] blesa izR;sd iz”u ds lkFk&lkFk mlds lEHkkfor mRrj 

Hkh fn;s jgrs gS vkSj mRrjnkrk dks mUgha mRrjksa esa ls dksbZ mRRj tks mldks lcls vf/kd mi;qDr yxs NkWVuk 

gksrk gSA ,slk djus ls iz”uksa ds mRrj ij ,d izdkj ls izfrca/k yxk fn;k tkrk gS rFkk mRRjnkrk viuk 
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Lora= er ugha ns ikrk] cfYd fn;s x;s mRrjnksa esa ls gh ,d dks pqurk gSA ,sls iz”uksa ds mnkgj.k 

fuEufyf[kr gS&  

d- vki gekjh dEiuh dk oLrq ¼mRikn½ D;ksa ilan djrs gSA 

v- de dher ----- 

c- vPNk dher ---- 

l- fVdkÅ---  

n- ns[kus esa vPNk ---- 

;- vU; ----- 

[k- fdl izdkj ds foKkiu vkidks vf/kd vkdf’kZr djrs gSA  

v- “;ke] “osr ----- 

c- jaxhu ----- 

l- izkd`frd n`”; ----- 

n- efgyk ,oa f”k”kq dk fp= ----- 

;-  vU; ----- 

vkt dy cM+s iSekus ij fd;s x;s “kks/k dk;ksZ esa bl izdkj dh iz”ukoyh dk iz;ksx cgqr fd;k tkrk 

gS] D;ksafd ,slh iz”ukoyh ls izkIr lwpukvksa dk oxhZdj.k o lkj.kh;u ljy gks tkrk gSA ,slh iz”ukoyh dks 

ladsrc) ¼Coding½ igys ls dj fy;k tkrk gS rFkk la;a=ksa dk lax.kd dh lgk;rk ls rF;ksa dk fo”ys’k.k 

dj fy;k tkrk gSA  

2 [k- vlhfer vFkok vizfrcafU/kr iz”ukoyh ¼Open Questionaire½ % 

bl izdkj dh iz”ukoyh esa iz”uksa ds laHkkfor mRrj ugha fn;s tkrsA mRrjnkrk dks ;g Lora=rk jgrh 

gS fd tks pkgs og mÙkj nsA mnkgj.kkFkZ &  

d-  vki gekjh dEiuh dk mRikn ¼oLrq½ D;ksa ilan djrs gS\ 

v-  ------ 
c- ------ 
l-  ----- 
n- ------ 
;- ----- 

[k-  fdl izdkj ds foKkiu vkidksa vf/kd vkdf’kZr djrs gS\ 

v-  ------ 

c-  ------ 

l-  ------ 
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n-  ------ 

;-  ----- 

,slh iz”ukoyh dk xq.k ;g gS fd mRrjnkrk viuh okLrfod Hkkoukvksa dks Lora= :Ik ls izdV dj 
ldrk gSA xq.kkRed ¼Qualitative½ o izsj.kkRed ¼Motivation½ lwpukvksa dks izkIr djus ds fy, ,slh iz”ukoyh 
vf/kd mi;qDr gksrh gSA bldk ,d nks’k ;g gS fd izkIr rF;ksa dk oxhZdj.k o fo”ys’k.k djuk cgqr dfBu 
gksrk gSA  

x- fp=e; iz”ukoyh ¼Pictorial Questionaire½ % 

bl izdkj dh iz”ukoyh esa iz”uksa ds mRrj fp=ksa }kjk iznf”kZr fd;s tkrs gSA izR;sd iz”u ds mRrj esa 
tks fp= fdlh mRrjnkrk ds er dk vuq:i gksrk gS] mRrjnkrk ml fp= ij fpUg yxk nsrk gSA blesa mRrj 
nsuk lgt ,oa ljy gksrk gS] le; de yxrk gS rFkk cPpksa ,oa vf”kf”kr yksxksa ls Hkh lwpuk,a izkIr dh tk 
ldrh gSA QS”ku] iSfdax rFkk oLrqvksa ds Åijh fy[kkoV lEcU/kh okrksa dh tkudkjh izkIr djus ds fy, 
fp=e; iz”ukoyh dk iz;ksx fd;k tk ldrk gSA  

mnkgj.k & vki bZ= dks fdl izdkj dh iSfdax esa ilUn djsaxs\ 

 

 

 

 

?k- fefJr iz”ukoyh ¼Mixed Questionaire½ % 

;g iz”ukoyh mi;qZDr lHkh izdkj dh iz”ukofy;ksa dk feJ.k gksrh gSA lk/kkj.kr% izfrcfU/kr rFkk 
vizfrcaf/kr nksuksa izdkj ds iz”uksa dks feykdj tks iz”ukoyh cukbZ tkrh gS mldks fefJr iz”ukoyh dgrs 
gSA vr% nksuksa izdkj dh iz”ukofy;ksa dk ykHk izkIr gks tkrk gSA  

,slh iz”ukoyh dk iz;ksx fuEu izdkj dh lwpuk,W izkIr djus ds fy, fd;k tkrk gS& 

v- Hkwr] orZeku ,oa Hkfo’; dk O;ogkj]  

c- tufooj.kh ¼Demographic½ fo”ks’krk,a] vk;q] vk; ,oa dk;Z ¼Occupation½ 

l- Kku dk Lrj  

n-  izc`fRr ,oa vfHker 

;s pkjksa izdkj dh lwpuk,a ,d gh iz”ukoyh }kjk izkIr dh tk ldrh gSA  

 

 

v-     c-  l-     n- 
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iz”ukoyh fuekZ.k ds eq[; fcUnq &  

vki le> x;s gksaxs fd iz”ukoyh ,d cgqr gh egRoiw.kZ izi= gksrk gS vkSj bldh lgk;rk ls fdruh 
lwpuk izkIr dh tkrh gSA iz”ukoyh dk fuekZ.k djrs le; “kks/kdrkZ dks dqN egRoiw.kZ fu.kZ; ysus iM+rs gSA 
tks fuEu gks ldrs gS&  

1- izkjafHkd fofu”p;  
v- fuf”pr :i ls fdu lwpukvksa dh vko”;drk gS\  
c- fuf”pr :i ls bu lwpukvksa ds lzksr ¼mRrjnkrk½ dkSu gS\ 
l- bu mRrjnkrkvksa rd igqWpus ds fy, fdu lapkj fof/k;ksa dk iz;ksx fd;k tk;sxk\ 

2- iz”uksa ds ckjs esa fofu”p; %  
v- D;k veqd iz”u dh lpeqp vko”;drk gS\ 
c- D;k vko”;d lwpuk veqd iz”u }kjk izkIr dh tk ldsxh\ 
l- D;k mRrjnkrk iz”u dk lgh mRrj ns ldrk gS\ 
b- D;k mRrjnkrk iz”u dk lgh mRrj nsxk\ 
l- D;k dksbZ ,slk okg~; ?kVd gS ftlds dkj.k iz”u dk =qfViw.kZ mRrj fn;s tkus dh 

laHkkouk gks\  

3- iz”uksa dh cukoV ls lacaf/kr fofu”p; &  

v- iz”u esa iz;ksx fd;s tkus okys “kCnksa dk D;k lHkh mRrjnkrkvksa ds fy, ,d gh vFkZ 
gksxk\ 

c- D;k iz”u esa xfHkZr fodYi gS\ 

l- D;k dksbZ ,slh ekU;rk,a gSa tks iz”u esa ugha nh xbZ gS\ 

n-  D;k lHkh mRrjnkrk iz”u dks mlh lanHkZ esa@ izdkj esa le>saxs tSls dh “kks/kdÙkkZ dk 
vk”k; gS\ 

;- D;k ;g iz”u vizfrcfU/kr iz”u dbZ pquko fodYi iz”u vFkok nks mRrj okys iz”u dh 
rjg vPNh rjg iz”u iwNk tk ldrk gS\  

4- iz”uksa ds Øe ls laca/kh fofu”p; %  

D;k iz”uksa dks mfpr Øe esa j[kk x;k gS ftlls Hkfo’; esa =qfV gksus dh laHkkouk u gks\ D;ksafd mfpr 
Øe ls vusdksa leL;kvksa dk lek/kku gks tkrk gSA 

5-  iwoZ tk¡p lEcU/kh fofu”p; %  

dksbZ Hkh losZ{k.k dk;Z izkjEHk djus ls igys iz”ukoyh dh iwoZ tkWp dh x;h gS fd ugha rFkk 
iwoZ tkWp esa mUgha mRrjnkrkvksa dk iz;ksx fd;k gS fd ugha ftudks fd eq[; losZ{k.k esa iz;ksx esa yk;k 
tk;sxk\ 
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6- iz”ukoyh dh yEckbZ & ¼Length of Questionaire½ % 

“kks/kdÙkkZ dks bl ckr dk lnSo /;ku j[kuk pkfg, fd mRrjnkrk viuh LosPNk ls iz”uksa dk 
mRrj nsrk gS] mldks ck/; ugha fd;k tk ldrkA iz”ukoyh dh yEckbZ ds laca/k esa iz”ukoyh ftruh 
NksVh o laf{kIr ¼lkekU;r;k mRrjnkrk lk{kkRdkj o iz”ukoyh Hkjus ds fy, lM+d ij 10 feuV rFkk 
vius ?kj ij 15 feuV dk le; nsus dks rS;kj gksrk gS½ gks lds] gksuh pkfg,A vko”;d ;g gS fd 
mRrjnkrk dk :>ku vUr rd cuk jguk pkfg,A  

iz”ukoyh dk izk:i ¼Form of a Questionaire½ 

Hkkjrh; lekt esa ifjokj&fu;kstu ds v/;;u gsrq iz”ukoyh dk izk:i 
lgefr@ vlgefr okys iz”uksa ij ¼lgh½ dk fu”kku yxkb, rFkk fjDr LFkkuksa dh iwfrZ djsaA 

mÙkjnkrk dk uke -------------------------------------------------------------------------------------------------------------¼iq:’k@L=h½ 
vk;q ---------------------------------o’kZ---------------------------------LFkk;h irk --------------------------------- 
O;olk; --------------------------------- in ---------------------------------  
“kS{kf.kd Lrj ---------------------------------oSokfgd Lrj ¼vfookfgr@ fookfgr½ --------------------------------- 
vk; ¼izfrekg :0--------------------------------- /keZ ---------------------------------¼fgUnw@eqfLye@blkbZ@vU;½ ifjokj iq:’k ----------------
-----------------@ fL=;k¡ ---------------------------------@ cPps ¼iq= -------------------- iqf=;k¡-------------½  
uksV & dsoy 15 o’kZ rd ds lnL;ksa dks *cPps* ekuk tkuk pkfg,A  
1- fookg ds le; vkidh fdruh vk;q Fkh\ ---------------------------------o’kZ  
2- lcls cM+s cPps dk fooj.k ¼iq=@iq=h½ % vk;q --------------------------------- o’kZ  
3- lcls NksVs cPps dk fooj.k ¼iq=@ iq=h½% vk;q ---------------------------------o’kZ  
4- vkids fdrus cPps rhu o’kZ ls vf/kd cM+s gS \ ---------------------------------\ 
5- os fdu&fdu d{kkvksa esa f”k{kk izkIr dj jgs gS\ --------------------------------- ¼cM+s ls NksVs Øekuqlkj fy[ksa a½ 
      iq=       iqf=;k¡ 

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

6- D;k vki cPpksa dk tUe Hkxoku dh nsu ekurs gS ftls fu;af=r ugha fd;k tk ldrk\  gkWa@ ugha 
7- D;k vkids fopkj esa nks ls vf/kd cPps ifjokj ds fy, fgrdj gS\                   gkW@ ugha  
8- ;fn ugha rks D;k vkius mudk tUe fu;ksftr rFkk fu;af=r djus dk iz;kl fd;k\  gkW@ ugha  
9- ;fn vkius muds tUe dks fu;ksftr fd;k gS] rks fdu lk/kuksa ds }kjk ,slk fd;k gS\ 

v- vkRe la;e }kjk  
c- d`f=e lk/ku }kjk  
l- vkijs”ku }kjk  

10- D;k vki NksVs ifjokj dks vPNk le>rs gSA gkW@ugha  
11- D;k vki ifjokj&fu;kstu dk;ZØe esa fo”okl j[krs gS\ gkW@ugha 
12- vkids ifr@iRuh dk ifjokj&fu;kstu dh vksj D;k i{k gS\ i{k esa@rVLFk@foi{k esa  
13- D;k vkius fdlh ifjokj&fu;kstu dsUnz ls viuk laidZ LFkkfir fd;k gS\ gkW@ugha  
14- D;k vkius vius fdlh MkWDVj ls Hkh ifjokj fu;kstu ds lEcU/k esa lykg yh gS\ gkW@  ughaA 
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15- vki ifjokj fu;kstu ds lk/kuksa dks dgkW ls izkIr djrs gS\ vLirky ls@cktkj ls@ vU; lzksrksa lsA  
LFkku %---------------------------      --------------------- 
fnukad %---------------------------      mÙkjnkrk ds gLrk{kj 

uksV& vkids }kjk izkIr lwpuk,a vR;Ur xksiuh; j[kh tk;sxhA  

vuqlwph ¼Schedule½ % 

izkFkfed leadksa dks ,df=r djus dk ,d egRoiw.kZ midj.k ¼Tool½ vuqlwph gSA vuqlwph] iz”ukoyh 
dh rjg gh iz”uksa dh ,d fyf[kr lwph gksrh gS] ftldks fd “kks/k leL;k dh izdf̀r dks /;ku esa j[kdj rS;kj 
fd;k tkrk gS] “kks/kdrkZ lEcfU/kr] O;fDr;ksa ls bu iz”uksa ds mRrj Lo;a iwNdj lwpuk,a ,df=r djrk gSA  

vr% **vuqlwph iz”uksa dh ,d ,slh lwph gksrh gS ftlds vuqlkj “kks/kdrkZ Lo;a {ks= esa tkdj lEcfU/kr 
mRrjnkrkvksa ls lk{kkRdkj djds lwpuk,W ,df=r djrk gSA** vusd fo}ku vuqlwph dks ,d izfof/k ds :i esa 
ns[krs gSa] ftldk mn~ns”; lk{kkRdkj rFkk voyksdu dks O;ofLFkr cukuk gksrk gSA blh vFkZ esa vuqlwph dks 
*lk{kkRdkj vuqlwph* ¼Interview Schedule½ Hkh dgk tkrk gSA 

vuqlwph ds izdkj ¼Kind of Schedule½  

vuqlwfp;k¡ fuEufyf[kr pkj izdkj dh gks ldrh gS&  

1- voyksdu vuqlwph ¼Observation Schedule½ 

2- ewY;kadu vuqlwph ¼Rating Schedules½  

3- laLFkk losZ{k.k vuqlwph ¼Institution Survey Schedule½ 

4- lk{kkRdkj vuqlwph ¼Interview Schedule½ 

1- voyksdu vuqlwph ¼Observation Schedule½ %  

bl izdkj dh vuqlwph esa “kks/kdrkZ mRrjnkrk ls iz”u iwN djds vuqlwph dks ugha Hkjrk cfYd 
Lo;a voyksdu o fujh{k.k djds vuqlwph dks Hkjrk gSA ;g iw.kZdkfyd “kks/kdÙkkZ ds fy, mi;ksxh 
gksrk gSA 

2- ewY;kadu vuqlwph ¼Rating Schedule½ % 

bl izdkj ds vuqlwph dk iz;ksx fdlh ?kVuk vFkok oLrq ls lacaf/kr fo’k;ksa ds laca/k esa 
mRrjnkrkvksa dk vfHker] izd`fr vFkok ilan vkfn dh lkaf[;dh; eki djus ds fy, fd;k tkrk gSA 
blesa iz”uksa ds lkFk mRrjksa dh fofHkUu lHkkoukvksa dh Jsf.k;kW Hkh nh tkrh gSA mRrjnkrk fofHkUu mÙkj 
nksa ds Øfed egRo dks le>rs gq, bfPNr mÙkj ij fpUg yxkdj i{k ;k foi{k esa viuh bPNk dh 
Js.kh dks izdV djrk gSA euksoSKkfud] lkekftd ,oa foi.ku vuqla/kku dk;ksZ esa ,slh vuqlwph dk 
iz;ksx fd;k tkrk gSA  

3- laLFkk losZ{k.k vuqlwph ¼Institution Survey Schedule½ % 
fdlh laLFkk ls lacaf/kr leL;kvksa dk ewY;kadu djus ds fy, laLFkk losZ{k.k vuqlwph dk iz;ksx 

fd;k tkrk gSA ,slh vuqlwph dk fuekZ.k fdlh laLFkk vFkok laLFkk ds fdlh ,d igyw ds v/;;u ds 
fy, fd;k tkrk gSA izk;% bl izdkj dh vuqlwph Lo;a laLFkk dh rS;kj djrh gSaA 
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4- lk{kkRdkj vuqlwph ¼Interview Schedule½ % 
tc “kks/kdrkZ Lo;a lk{kkRdkj djds izkIr lwpukvksa dks ,d= djrk gS] rc ,sls lk{kkRdkj ds 

le; bl vuqlwph dk iz;ksx fd;k tkrk gSA blesa lwpuk izkIr djus gsrq igys gh ;kstuk cuk yh 
tkrh gSA 

vuqlwph dk izk:i ¼Form of A Schedule½ 

 ,d xzkeh.k {ks=ksa esa vuqlwfpr tkfr dh vkfFkZd o lkekftd leL;kvksa ds laca/k esa vuqlwph dk izk:i 
fuEu izdkj gks ldrk gS% 

xzkeh.k {ks= esa vuqlwfpr tkfr dh vkfFkZd o lkekftd leL;k,¡ &  

1- mRrj nkrk dk uke o irk %----------------------------------------------------------------------------------------------------------------------------------------- 

2- tkfr%------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

3- vk;q %------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

4- is”kk %------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

5- f”k{kk %------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

6- xkWo dk uke %---------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

7- firk dk O;olk; %------------------------------------------------------------------------------------------------------------------------------------------------------------- 

8- ifjokj dk Lo:i %----------------------------------------------------------------------------------------------------------- la;qDr@,dkdh@fefJrA 

9- oSokfgd fLFkfr & fookfgr@vfookfgr@fo/kok@fo/kqjA 

10- ifjokj ds vU; lnL;ksa dh la[;k %--------------------------------------------------------------------------------------------------------------------------- 

11- D;k vki vius cPpksa dks Ldwy Hkstuk vPNk le>rs gSa\ gkW@ ughaA ;fn gkW] rks vkids  ifjokj esa 4     
ls 15 o’kZ rd ds vk;q oxZ ds fdrus cPps Ldwy esa f”k{kk xzg.k djus ds  fy, tkrs gS\ 

12- ;fn vki cPpksa dks Ldwy Hkstuk gS vPNk ugha le>rs gS rks bldk D;k dkj.k gS\ 

13- ifjokj esa fL=;ksa dh fLFkfr dSlh gS\ iw.kZr;k iq:’kksa ds v/khu@iq:’kksa ds leku@iq:’kksa  ls vf/kd           
Lora=@iw.kZr;k LosPNkpkjhA  

14- vkj{k.k ds rgr ifjokj esa fofHkuu lnL;ksa dks fuEukafdr esa ls dkSu&dkSu ls ykHk  izkIr gq,\ 
ljdkjh ukSdjh@cPpksa dks fu%”kqYd f”k{kk@f”k{kk ds fy, Nk=o`fRr@fdlh  izfr;ksxh ijh{kk esa 
p;u@fdlh pquko esa fuokZpuA  

15- fuEukafdr inkf/kdkfj;ksa dk vkidh cLrh rFkk vkids leqnk; ds izfr O;ogkj dSlk jgrk gS\ 

d- gfjtu dY;k.k vf/kdkjh& lg;ksx iw.kZ@lkekU;@mnklhu 
[k- [k.M fodkl vf/kdkjh 
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x- iVokjh ¼ys[kiky½ 
?k- xzke lsod 
M+- iz/kku 
p- fuokZfpr tuizfrfuf/k 

16-  D;k vki ij dqN _.k gS\ gk¡W@ugha 

;fn gk¡ rks ;g _.k vkidks dgkW ls izkIr gqvk\egktu ls@fjLrsnkjksa ls@fdlh ljdkjh laLFkk 
ls@cSad lsA  

17- vki vius orZeku O;olk; ls fdl lhek rd larq’V gS\ iw.kZr;k larq’V@lkekU; larq’V@lk/kkj.k 
vlarq’V@ vf/kd vlarq’VA  

18- fuEukafdr n”kkvksa esa dkSu lh n”kk,a vkidks lcls vf/kd dfBukbZiw.kZ izrhr gksrh gSA izkFkfedrk Øe 
esa rhu dk uke crkb,A fookg ds le; ngst@ mPp tkfr;ksa ls nwjh@O;olk; dk cgqr v:fpiw.kZ 
gksuk@lo.kZ cfLr;ksa esa jgus dh v;ksX;rk@lo.kksZ }kjk mRihM+u@ fu/kZurk@ vf/kdkfj;ksa dk 
nqO;ZogkjA  

19- D;k vki le>rs gS fd mPp tkfr;kW vkt Hkh vuqlwfpr tutkfr;ksa dk “kks’k.k djus dk iz;Ru djrh 
gS\ gkW@ ughaA ;fn gkW rks blds fy, dkSu&dkSu ls dkj.k mRrjnk;h gS\ usr`Ro dk 
vHkko@fu/kZurk@mPp tkfr;ksa esa vf/kd laxBu@dkuwuksa esa nks’kA  

20- ,d n”kd esa vkids ifjokj ds fdrus iq:’k lnL; viuh cLrh vFkok xkWo dks NksM+dj fdlh nwljs 
xkWo vFkok “kgj esa pys x;s\ 

21- tks lnL; nwljs LFkkuksa ij pys x;s gS mUgsa fdu dkj.kksa ls LFkku ifjorZu dh izsj.kk feyh]u;h 
ukSdjh@orZeku O;olk; ls ?k̀.kk@“kgj dk vkd’kZ.k@f”k{kk eas  :fp@xk¡o esa >xM+k@/keZ ifjorZuA  

22- ifjokj ds tks lnL; u;s LFkkuksa ij tkdj cl x;s gS& igys dh rqyuk esa vc mudh  lkekftd o 
vkfFkZd fLFkfr dSlh gS\ cgqr vPNh@lk/kkj.kr;k vPNh@igys dh gh  rjg@igys ls Hkh cqjhA  

23- vius thou ls lEcfU/kr fofHkUu {ks=ksa dks izxfr”khy cukus ds fy, vki D;k lq>ko  nsuk pkgsaxs\  

d-  f”k{kk lEcU/kh lq>ko 

[k-  O;olk; laca/kh lq>ko 

x- tkfrxr laxBu laca/kh lq>ko 

M+- lkekftd thou ls lacaf/kr lq>ko  

uksV& vkids }kjk nh x;h lwpuk,a furkUr xksiuh; j[kh tk;sxhA  

LFkku %-----------------------------------            gLrk{kj 

fnukW¡d %--------------------------------            voyksdudrkZ dk uke 
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4-7 f}rh;d leadksa dh lhek,a 

MkW0 ckmys ds vuqlkj] **izdkf”kr leadksa dks T;ks&dk&R;ksa Lohdkj dj ysuk dHkh Hkh lqjf{kr ugha gS] 
tc rd fd mudk vFkZ ,oa lhek,W Kkr u gks tk,A** vr% f}rh;d leadksa dk vFkZ le> ysus ds i”pkr~ 
budh lhekvkas ds ckjs esa Hkh tkuuk vR;Ur egRoiw.kZ gS] tks fuEufyf[kr gS&  

1- lkaf[;dh; bdkbZ dh ifjHkk’kk % izk;% ;g ik;k tkrk gS fd izFke vuqla/kkudÙkkZ vius “kks/k esa bdkbZ 
dks vyx rjhds ls ifjHkkf’kr fd;k gS] tcfd f}rh; “kks/kdrkZ ds fy, ;g bdkbZ vuqi;qDr gSA vr% 
bdkbZ dh ifjHkk’kk esa tks vUrj gS] mldk vko”;d lek;kstu dj ysuk pkfg,A  

2-  lwpuk dh vi;kZIrrk o viw.kZrk % f}rh;d lead dk ,d nks’k ;g Hkh gS fd lwpuk dHkh&dHkh ;k rks 
i;kZIr feyrh gS ;k de izkIr gksrh gSA vr% “kks/kdrkZ dks pkfg, fd lwpuk vi;kZIr u gksdj i;kZIr 
gksA 

3- i{kikr % i{kikr ,d ,slk nks’k gS fd “kks/k dh fo”oluh;rk ij iz”ufpUg yxk nsrk gSA “kks/k fu’i{k 
gksus ij gh vius mn~ns”; dks izkIr djrs gSA f}rh;d lead fu’i{k gks bldh xkjaVh dksbZ ugha ns 
ldrkA vr% “kks/kdrkZ dks pkfg, fd og tc mldk mi;ksx djsa rks i{kikr dh okjhdh ls tk¡p dj 
ysuh pkfg,A  

4- mn~ns”; o {ks= dh fHkUurk % izkFkfed vuqla/kku ds mn~ns”; o {ks= dk irk yxk ysuk pkfg, leku 
mn~ns”; ,oa {ks= ds fy, leadksa dk mi;ksx ykHknk;d fl) gks ldrk gSA foijhr ifjfLFkfr esa 
uqdlkunk;d Hkh gks ldrk gSA 

5- lead ladyu dh jhfr % izFke vuqla/kkudrkZ leadksa ds laxzg.k esa fdl izdkj dh jhfr dk iz;ksx 
fd;k gS mls ns[k ,oa le> ysuk pkfg, D;k og fo”oluh; gS\ fo”oluh; ugha gksus ij vFkok bl 
nks’k ls vki dk llLr “kks/k izHkkfor gks ldrk gSA  

4-8 cks/k&iz”u 

fjDr LFkkuksa dh iwfrZ djsaa %& 

1- lead ------------- dk la[;kRed :Ik gSA 

2- izkFkfed lead ------------------ :Ik esa gksrs gSaA 

3- izkFkfed lead vkSj f}rh;d lead esa varj -------------- dk gksrk gSA 

4- izR;{k O;fDrxr vuqla/kku fof/k ----------- ds laxzg.k ds fy, iz;ksx esa yk;h tkrh gSA 

5- f}rh; lead ds lzksr ------------ Hkh gksrs gSaA 

6- iz”ukoyh dk vkdkj cgqr ------------ ;k -------------- ugh gksuk pkfg,A 

7- tgk¡ izR;sd iz”u ds lkFk&lkFk laHkkfro mÙkj Hkh fn;s gks mls ----------- iz”ukoyh dgk tkrk gSA 
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8- laLFkk losZ{k.k vuqlwph izk;% ---------------- ds }kjk rS;kj dh tkrh gSA 

fuEufyf[kr dFkuksa eas ls lR; ,oa vlR; dFku dks Nk¡fV, %& 

1- izkFkfed] f}rh;d ,oa r`rh;d lead gksrs gSA 

2- Hkkjr ljdkj }kjk fd;k x;k tux.kuk vU; ds fy, Hkh izkFkfed lead gksrk gSA 

3- izkFkfed leadksa ds laxzg.k esa le; lk/ku ,oa “kfDr dh vko”;drk gksrh gSA 

4- LFkkuh; lzksrksa ;k laosknrkvksa }kjk lwpuk izkfIr dh fof/k f}rh;d lead ds ,d=hdj.k ds fy, iz;ksx 
esa yk;k tkrk gSA 

5- lkoZtfud izys[kksa ls f}rh;d ,df=r fd;s tkrs gSaA 

6- ljdkjh izdk”ku f}rh;d lead dk izeq[k lzksr gSA 

7- vPNs iz”ukoyh ds iz”u lh/ks] ljy o Li’V gksrs gSA 

8- vuqlwph “kks/kdÙkkZ }kjk rS;kj iz”uksa dh lwph gS tks Lo;a tkdj lk{kkRdkj djrk gSA 

 

4-9 cks/k iz”uksa ds mÙkj  

fjDr LFkku okys iz”uksa ds mÙkj & 

1- rF;ksa] 2- ekSfyd] 3- voLFkk] 4- izkFkfed lead] 5- vizdkf”kr izys[k] 6- cM+k] NksVk] 7- izfrcaf/kr] 8- laLFkkA 

lR;@vlR; 

1- vlR;] 2- vlR;] 3- lR;] 4- vlR;] 5- lR;] 6- lR;] 7- lR;] 8- lR;A 

4-10 Loij[k iz”u 

1- izkFkfed ,oa f}rh;d leadksa dk vo/kkj.kkRed O;k[;kk dhft, ,oa buds chp vUrj Li’V dhft,A  

2- izkFkfed leadksa ds laxzg.k dh jhfr;ksa dk foospu dhft,] vki fdl jhfr dks lcls mÙke le>rs gSa 
vius lq>ko nhft,A 

3- f}rh;d leadksa ds lzksrksa dk o.kZu dhft,A  

4- iz”ukoyh ,oa vuqlwph ,d “kks/kdrkZ ds fy, D;ks vko”;d gS\ buds izk:iksa dk o.kZu djsaA  

5- iz”ukoyh ,oa vuqlwph esa vUrj Li’V djsaA  
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bl [k.M ds fy;s dqN mi;ksxh iqLrdsa 

1- MkW0 “;ke xksiky “kekZ] MkW0 jfo ds0 tSu0 MkW0 xksfoUn ikjhd % “kks/k iz.kkyh rFkk lkaf[;dh; 

rduhdsa] jes”k cqd fMiks] t;iqj] ubZ fnYyh 

2- Ikkjl ukFk jk; % vuqla/kku ifjp; 

3- Ikzks0,l0ih0 xqIrk] MkW0 vydk xqIrk % lakf[;dh; fof/k;k¡] “kkjnk iqLrd Hkou] ;wfuoflZVh bykgkckn 

4- MkW0 vkj0,0 “kekZ % f”k{kk vuqla/kku ds ewy rRo ,oa “kks/k izfØ;k 

 
@@@@ 
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[k.M & 2 fun”kZu ,oa izekihdj.k 

izLrqr [k.M esa **vuqekiu ,oa lead fo”ys’k.k** dks dqy ik¡p bdkb;ksa esa foHkDr fd;k x;k gS ftudh 
O;k[;k fuEu gSA  

bdkbZ & 05  bl bdkbZ esa fun”kZu (Sampling) ls lacaf/kr gSA bl bdkbZ ds vUrxZr fun”kZu 
dk vFkZ ifjHkk’kk ,oa mls ,df=r djus ds rjhdks dk fo”kn~ o.kZu fd;k x;k 
gSA 

bdkbZ & 06  ;g bdkbZ vuqekiu (Scaling) ls lacaf/kr gSA bl bdkbZ ds vUrxZr ekiu dk 
vFkZ ,oa ifjHkk’kk rFkk mlds Lrj] ekiu dh rduhds] fydVZ dk vfHko`fRr 
ekiuh] fofo/k vk;ke ekiuh ds lkFk ,d lewfpr vfHko`fÙk ekiuh dk pquko dSls 
fd;k tkrk gS\ ftl ij  foLr`r izdk”k Mkyk x;k gSA  

bdkbZ & 07 lkaf[;dh dk mn~ns”; leadksa dks tulkekU; rd igqWpkus ;ksX; cukuk Hkh gSA 
blh mn~ns”; dh iwfrZ ds fy, ;g bdkbZ leadksa dks tulk/kkj.k ds fy, 
mi;ksxh o cks/ke; cukus ds fy, izLrqr dh x;h gSA blesa js[kkafp= ,oa foUnq 

js[kh; izn”kZu gsrq izlaldj.k lapkyu ¼Processing Operation) fp= jpuk fp=ksa 
dh ifjlhek;sa] fp=ys[k] vko`fr vk;r fp=] fp=ksa rFkk fcUnqjs[kk] fp=ksa esa vUrj] 
fofHk™k izdkj ds dky Js.kh rFkk dkys js.kh ds js[kkafp= dk xgu ,oa foLr̀r 
izLrqrhdj.k fd;k x;k gSA  

bdkbZ & 08 ;g bdkbZ dsUnzh; izo`fRr dh eki ls lacaf/kr gSA blesa ifjp;] vPNs vkSlr dh 
fo”ks’krk,¡] xf.krh; ek/;] Hkkfjr xf.krh; ek/;] e/;dk] cgqyd] xq.kksÙkj ek/; 
rFkk gjkRed ek/; dk foLr`r foospu fd;k x;k gSA  
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bdkbZ & 5  izfrn”kZ ¼Sampling½ 

bdkbZ dh :Ikjs[kk 

5-0 mís”; 

5-1 izLrkouk 

5-2 izfrn”kZ dk ifjp; 

5-3 izfrn”kZ dh rduhds 

5-4 izfrn”kZ ds ykHk  

5-5 izfrn”kZ dh lhek,¡ 

5-6 cks/k iz”u 

5-7 cks/k iz”uksa ds mÙkj 

5-8 Loij[k iz”u 

 

5-0 mís”; 

bl bdkbZ dks v/;;u ds i”pkr~ vki fuEu rF;ksa ls voxr gks tk;saxs&  

 izfrn”kZ D;k gksrk gSA 
 izfrn”kZ dks izkIr djus dh dkSu&dkSu rduhds iz;ksx esa yk;h tkrh gS] rFkk  
 izfrn”kZ ds ykHk dkSu&dkSu gS rFkk bldh lhek,a D;k gSaA  

 
 

5-1 izLrkouk 

fdlh rF; dh lEiw.kZ bdkb;ksa dh tk¡ap djuk laHko ugha gksrk gSA br% fdlh rF; ;k {ks= dh lEiw.kZ 
bdkb;ksa ds LFkku ij oSKkfud vk/kkj ij pquh x;h bdkb;ksa ls leL;k dk gy fudkyk tkrk gSA iqu% mls 
lexz ij ykxw fd;k tkrk gSA “kks/kdrkZ dks fu.kZ; djuk iM+rk gS fd izLrqr leL;k ds v/;;u ds fy, og 
“kks/k {ks= dh izR;sd bdkbZ ds ckjs esa lkaf[;dh; lwpuk miyC/k djsxk ;k {ks= dh lHkh bdkb;ksa ds lexz 
¼Universe or Ppulation½ esa ls dqN izfrfuf/k bdkb;ksa dks Nk¡WVdj dsoy muds ckjs esa gh vko”;d lead 
,df=r djsxkA ;g v/;k; mijksDr rF;ksa ij gh izdk”k Mkyus okyk gSA  
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5-2 izfrn”kZ dk ifjp; 

izfrn”kZ dks le>kus ls iwoZ lexz dks le>uk vko”;d gks tkrk gSA  

 

       lexz ¼Universe/Population½ 

 

izfrn”kZ ¼Sample½ 

5-2 ¼d½ 

5-2-1 lexz ¼ Universe or Population½ 

lkaf[;dh esa *lexz* ;k *lef’V* dk rkRi;Z “kks/k {ks= dh lHkh bdkb;ksa ds lewg ls gSa ftuesa dqN 
lkekU; fo”ks’krk,¡ gksA mnkgj.k ds fy, ;fn fdlh egkfo|ky; ds 5000 Nk=ksa dh vk;q] yEckbZ o ekfld 
O;; ds lEcU/k esa “kks/k djuk gks rks lHkh Nk=ksa dk lewg ¼dqy 5000½ lexz ;k lef’V dgyk;sxkA 

5-2-2 izfrn”kZ ¼Sample½ 

fdlh tula[;k ds va”k ;k Hkkx dks izfrn”kZ dgrs gS] tks ml tula[;k ¼Population½ dk izfrfuf/kd 
¼Representative½ gksrk gSA tSls eku ysa fd dksbZ “kks/kdÙkkZ mÙkj izns”k ds 16 o’khZ; YkM+dksa dh vkSlr yackbZ 
dks tkuuk pkgrk gSA ljyrk ds fy, og jkT; ds lHkh 75 ftyksa ls lHkh leqnk;ksa dh 5000 lksyg o’khZ; 
yM+dksa dh yEckbZ dks Fkki dj dksbZ fu’d’kZ izkIr djrk gSA vr% ;gk¡ 5000 yM+dks dks izfrn”kZ dgsaxsaA ;kn 
j[kuk pkfg, fd izfrn”kZ dk pquko fu’i{k rFkk ;kn`fPNd ¼Randomly½ fd;k tkrk gS] rkfd og viuh 
tula[;k dk izfrfuf/kRo dj ldsaA 

jscj rFkk jscj ¼Reober & Rober, 2001½ ds “kCnksa esa **izfrn”kZ fdlh tula[;k dk og Hkkx gS 
ftldk pquko dqN bl rjg ls fd;k tkrk gS fd mls ml tula[;k dk lkewfgd :Ik ls izfrfuf/k le>k 
tk,A** 

tc lEiw.kZ lewg esa ls fdlh fof”k’V vk/kkj ij FkksM+k lk Hkkx tkWp ds fy, ¼tSlk dh mijksDr fp= 
5-2 d esa Li’V fd;k x;k gS½ fy;k tkrk gS rks mls uewuk] ckuxh] fun”kZu va”k vFkok izfrn”kZ dgrs gSA 
lexz dh izR;sd bdkbZ dks fun”kZu bdkbZ dgrs gSA  

flEilu ,oa dkQdk ds vuqlkj] **izfrn”kZ] lexz dh bdkb;ksa dk og va”k gS tks iw.kZ lexz ds 
v/;;u gsrq pquk tkrk gSA** mijksDr mnkgj.k esa ;fn 5000 Nk=ksa esa ls 50 Nk=ksa dks NkWVk x;k gS vkSj muds 

58



 
 

ekfld O;; dk v/;;u fd;k tk;s rks ;g izfrn”kZ vuqla/kku gksxkA mu 50 fo|kfFkZ;ksa ds O;; ds izfrn”kZ 
v/;;u ds vk/kkj ij 5000 fo|kfFkZ;ksa ds O;; ds ckjs esa fu’d’kZ fudkys tk ldrs gSA  

Li’V gS fd tula[;k dh rqyuk esa izfrn”kZ dk {ks= dkQh lhfer gksrs gq, Hkh izfrn”kZ viuh tula[;k 
dk izfrfuf/kRo djrk gSA blh vk/kkj ij lkaf[;dh leL;kvksa ds lek/kku eas izfrn”kZ dk gh mi;ksx fd;k 
tkrk gSA 

5-3 izfrn”kZ dh rduhdsa ¼Techniques of Sampling½  

 lexz ls izfrn”kZ pquus esa rhu egRoiw.kZ ckrksa ij fopkj djuk vko”;d gS] ftlls ,sls leadksa dk 
ladyu u gks lds ftudk leL;k ls dksbZ laca/k gks gh u] izfrn”kZ ds pquko esa vf/kdre ferO;f;rk gks lds 
rFkk izfrn”kZ ds fMtkbu dh ;kstuk lokZf/kd mi;qDr cu ldsA ;s rhu ckrsa fuEu gS&  

izFke % izfrn”kZ dk p;u djus ls iwoZ lexz ftldk vuqla/kku djuk gS] mldks Li’V :i ls ifjHkkf’kr fd;k 
tk;sA “kks/kdrkZ dks mlds vkdkj] HkkSxksfyd fLFkfr] lanfHkZr dky vkfn dk Kku gksuk pkfg,A  

nwljs % “kks/k ds mn~ns”; Li’V fd;s tkus pkfg,A  

r`rh; % izfrp;u ls iwoZ ifj”kq)rk dk okafNr Lrj rFkk ifj.kkeksa esa vko”;d egRrk dk Lrj crk;k tkuk 
pkfg, D;ksafd izfrn”kZ] ftldk vUos’k.k fd;k tk;sxk] dk vkdkj bu ckrksa ij fuHkZj djsxkA  

;fn vki izfrn”kZ ls lEiw.kZ lexz ds ckjs esa mfpr fu’d’kZ fudkyuk pkgrs gSa rks ;g vko”;d gS fd 
izfrn”kZ esa vfHkufr ¼Bias½ ls eqDr gksus dk vk”oklu gksA lexz esa ls izfrn”kZ dk bl izdkj pquko fd;k tk, 
ftlls izfrn”kZ iw.kZ :i ls lexz dk izfrfuf/kRo djsa rFkk os lHkh fo”ks’krk,a¡ tks lexz esa ik;h tkrh gS] Bhd 
mlh :i esa izfrn”kZ esa Hkh gksA  

izfrn”kZ nks izdkj ls fy;k tk ldrk gS %&  

1- nSo izfrp;u@volj@lEHkkfork izfrp;u ¼Random Sampling or Chance or Probability 

Sampling½   

2- xSj&nSo izfrp;u@lfopkj@lkns”; izfrp;u ¼Non-Random Sampling or Purposive or 

Reliberative½  

1- nSo izfrp;u ¼Random Sampling½ % ,d izfrn”kZ nSo fof/k ls ml n”kk esa p;u fd;k tkrk gS tc 
izR;sd lEHko bdkbZ dks izfrn”kZ esa pqus tkus dk volj gksA  

MkW0 ,Q0 ;sV~l ¼Dr F. Yates½ ds vuqlkj nSo izfrn”kZ ogha gksxk ftlesa] **leLr dh izR;sd bdkbZ 
dks izfrn”kZ esa “kkfey gksus dk leku volj gksA**  

lh0,p0 es;lZ ¼C.H. Meyers½ ds vuqlkj] **,d izfrn”kZ ml le; nSo dgk tkrk gS tc p;u dh 
x;h izR;sd bdkbZ dks pqus tkus dh lEHkkouk vU; lHkh bdkbZ;ksa] ftUgsa mlds LFkku ij pquk tk ldrk Fkk] 
dh laHkkouk ds leku gksA**  
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vU; “kCnksa esa] **,d nSo izfrn”kZ og gksxk ftldk p;u bl izdkj fd;k x;k gks fd izR;sd bdkbZ ds 
pqus tkus ds i”pkr~ lexz dh “ks’k bdkb;ksa ds vxys p;u esa pqus tkus dh leku lEHkkouk gksrh gSA ;s nks 
izdkj dh gksrh gS &  

v- ljy rFkk( 

c- izfrcfU/kr  

v- ljy nSo izfrp;u ds vuqlkj 

izfrn”kZ pquus dh fuEufyf[kr ljy jhfr;k¡ gS %& 

d- orZu esa ls ifpZ;kW fudkyuk ¼Drawing Chips from a bowl½ % ifjfer lexz ¼Finite Population½ 
ftlds vo;o dh igpku gks rFkk laLFkk, xhuh gqbZ gks] esa ls nSo izfrn”kZ ¼Random Sample½ pquus 
dh ;g lcls ljy i|fr gSA bl fof/k ds vUrxZr lexz dh lHkh bdkb;ksa dh ifpZ;ksa vFkok xksfy;kW 
cukdj fdlh fu’i{k O;fDr }kjk ;k Lo;a vkW[ksa cUn djds mruh ifpZ;ksa ;k xksfy;kW mBk;h tk;sa 
ftruh bdkb;kWa izfrn”kZ esa “kkfey djuh gksrh gSA mnkgj.k ds fy, ;fn fdlh egkfo|ky; esa 1]000 
fo|kFkhZ gSa ftuesa ls losZ{k.k djus ds fy, 100 fo|kfFkZ;ksa dk ,d izfrn”kZ cukuk gS rks mlds fy, 
izR;sd ds uke ;k uEcj dh 1000 ifpZ;ksa dh xksfy;kW cukdj fdlh orZu esa j[k nh tk;sxhA ;s 
vko”;d gS fd xksfy;kW ;k ifpZ;k ,d tSlh cusA bu lHkh ifpZ;ksa ;k xksfy;ksa dks ,d orZu esa 
Mkydj [kqc fgykdj feyk fy;k tkrk gS vkSj fdlh fu’i{k O;fDr }kjk muesa ls vko”;d la[;k esa 
ifpZ;k¡ fudyok fy;k tkrk gSA ifp;ksZ ij tks uke ;k uEcj fudys mls fy[krs jguk pkfg,A ;s gh 
izfrn”kZ dh bdkb;kW¡ gksxhA  

[k- <ksy ?kqekdj ¼By Rolating the Drum½ % ,d fotyh pkfyr e”khu ftls Electronic Random 

Number Indicator Equipment dgrs gS nSo la[;k,W Kkr djus ds fy, iz;ksx esa yk;h tkrh gSA bl 
e”khu dk iz;ksx bukeh czk.Mksa] ykWVjh] buke vkfn fudkyus ds fy, fd;k tkrk gSA yksgs ;k ydM+h 
ds xksy VwdM+ksa ij 0]1]2]3]4]5]6]7]8]9] vad fy[ks jgrs gSA e”khuh izfØ;k ls <ksy ?kqek;k tkrk gS] 
?kqekus ls mlesa ls ,d VqdM+k fudy vkrk gSA ml ij fy[kh la[;k nSo&la[;k dh bdkbZ ekuh tkrh 
gSA iqu% ;gh izfØ;k rc rd nqgjk;h tkrh gS tc rd i;kZIr la[;k izkIr u gks tk;A  

x- nSo la[;k,W ¼Random Numbers½ % mijksDr nksuksa fof/k;kW ml le; vuqi;qDr gksus yxrh gS tc 
lexz i;kZIr cM+s vkdkj dk gksrk gSA blfy, izfrn”kZ cukus ds fy, nSo la[;kvksa dh rkfydk dk 
iz;ksx vc lkekU; gks x;k gSA nSo la[;kvksa dh rkfydk esa nSo fof/k ls pquh x;h la[;k,¡ gksrh gS %& 

fofHkUu la[;k”kkfL=;ksa ,oa laxBuksa us nSo la[;kvksa dh rkfydk,W rS;kj dh gS] buesa ls 
fuEufyf[kr rkfydk,W izeq[k gS]  

v- fQ”kj ,oa FksV~l dh lkj.kh % bl lkj.kh esa 15]000 nSo vadksa dks 1500 lewg esa ckWVdj fn;k 
x;k gSA  

c- dS.Mky ,oa ch0ch0 fLeFk dh lkj.kh % bl lkj.kh esa 1]00]000 nSo vadksa dks 25]000 ds pkj 
vadksa ds lewgksa esa ckWVdj fn;k x;k gSA  
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l- jS.M dkjiksjs”ku dh lkj.kh % bl lkj.kh esa 10]00]000 nSo vadksa dks 2]00]000 ikWp&ikWp vadksa 
ds lewgksa esa ckWVdj fn;k x;k gSA  

n- fVIisV dh lkj.kh % fVIisV us U;kn”kZ ds p;u dh bl nSo lkj.kh esa pkj&pkj vad okys 
10]400 lewg ns j[ks gSa] ftuesa ls nSo la[;kvksa dk pquko fd;k tkrk gSA  

/k- izfrcfU/kr nSo fun”kZu fof/k;k¡ ¼Restricted Random Sampling Method½ % ljy nSo 
fufn”kZu fof/k;ksa eas izfrca/k yxkus dh vko”;drk blfy, gksrh gS fd dgh ,slk u fd gks nSo 
fof/k;ksa ls pquk x;k izfrn”kZ lexz ds fdlh ,d Hkkx dk gh izfrfuf/kRo djsaA mnkgj.k ds 
fy, ;fn fdlh {ks= fo”ks’k esa ljy nSo fun”kZu fof/k ls pquko fd;k tkrk gS rks gks ldrk gS 
fd dsoy dqN xjhc yksx vFkok dqN vehj yksx ;k tkfr fo”ks’k ds yksx gh izfrn”kZ esa pqu 
fy;s tk,a rFkk lEiw.kZ {ks= dk izfrfuf/kRo mfpr izdkj ls u gks ik,A ;gh dkj.k gS fd 
fofHkUu mn~ns”;ksa dh izkfIr ds fy, nSo fun”kZu fof/k dh ifo=rk dks dk;e j[krs gq, 
izfrp;u djrs le; dqN izfrcU/k yxk fn;s tk;sa rRi”pkr~ gh izfrp;u fd;k tk;A  

izfrcfU/kr nSo fun”kZu dh izeq[k fof/k;k¡ fuEu izdkj gS&  

v- O;ofLFkr nSo fun”kZu fof/k ¼Systematic Random Sampling½ % bl fof/k ds vUrxZr lexz 
dh lHkh bdkb;ksa dh ,d lwph rS;kj dj yh tkrh gS] ftldk vk/kkj o.kkZuqØe 
¼Alphabetical Order½ vk;q vFkok HkkSxksfyd gks ldrk gS] izfrn”kZ esa ftruh bdkb;kWa vkidks 
pquuk gS] mldk vk/kkj fuf”pr dj fy;k tkrk gSA rRi”pkr~ fuEu lw= dk iz;ksx dj 
izfrp;u varj Kkr dj fy;k tkrk gSA  

lexz esa dqy bdkb;ksa dh la[;k 

 
izfrp;u vUrj ¾ 

lexz esa dqy bdkb;ksa dh la[;k 

izfrn”kZ dk vkdkj 

tSls fdlh egkfo|ky; esa 1000 Nk= gS] ftlesa ls 100 fo|kfFkZ;ksa dk izfrn”kZ pquk tkrk gS] rks mi;qZDr 
lq=kuqlkj& 

izfrp;u vUrj ¾  ଵ଴଴଴

ଵ଴଴
  

ୀଵ଴
 

 
 

vFkkZr~ izfrp;u ds vUrj ds vk/kkj ij izR;sd 10okW fo|kFkhZ izfrn”kZ ds :i esa pquk tk;sxkA ysfdu 
;gkWa izFke fo|kFkhZ ds pquko ds vk/kkj ij gh vU; fo|kfFkZ;ksa dk pquko fd;k tk ldsxk] blfy, igys 
fo|kFkhZ dk pquko tks fd 1 ls 10 rd ds chp esa ls gksxk dk pquko djus ds fy, ljy nSo fun”kZu dh nSo 
la[;k lkj.kh fof/k dk iz;ksx fd;k tk ldrk gSA ;fn ;g la[;k 7 vkrh gS rks 10&10 ds vUrj ij Øe”k% 
17] 27] 37 ----------- dks lwph esa ls izfrn”kZ esa pqu fy;k tk;sxkA  

c- Lrfjr nSo fun”kZu fof/k Stratified Random Sampling Method % 

dksbZ ,slk lexz ftldh izfrp;u bdkb;k¡Wa vyx&vyx fo”ks’krk,¡ j[krh gS rks ,sls le; esa 
ljy nSo fun”kZu ds LFkku ij izfrcaf/kr nSo fun”kZu dh Lrfjr nSo fun”kZu fof/k dk iz;ksx fd;k 
tkrk gSA bl fof/k esa loZizFke izfrp;u bdkb;ksa dks mudh fo”ks’krkvksa ds vuqlkj vyx&vyx oxksZ 
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esa foHkkftr dj fy;k tkrk gSA bl oxhZdj.k dk vk/kkj vk;] vk;q] fyax vkfn gks ldrk gSA mlds 
ckn U;kn”kZ ds fy, pquko dh tkus okyh bdkb;ksa dk vyx&vyx oxksZ esa foHkkftr bdkb;ksa esa ls 
vuqikr ds vuqlkj p;u ljy nSo fof/k ls dj fy;k tkrk gSA mnkgj.k ds fy, ,d egkfo|ky; esa 
2000 fo|kfFkZ;ksa esa ls 400 izFke Js.kh] 600 f}rh; Js.kh o 1000 rr̀h; Js.kh izkIr djus okys lewgksa esa 
foHkkftr gSA vc ;fn fo|kfFkZ;ksa ds lexz esa ls 20 izfr”kr vFkkZr~ lexz dk (2000 x 20/ 100=400)A 

fo|kfFkZ;ksa dk U;kn”kZ ysuk gS rks mUgsa vyx&vyx oxksZ esa foHkkftr bdkb;ksa ds vuqikr ds 
vk/kkj ij 80 fo|kFkhZ izFke Js.kh esa ls 120 f}rh; Js.kh esa ls o 200 fo|kFkhZ r`rh; Js.kh okys oxksZ esa 
ls p;fur fd;s tk;sxsaA bl izdkj p;fur bdkb;ksa dk U;kn”kZ] lexz dk lgh izfrfuf/kRo djsxkA  

l-  lewg vFkok {ks=Qy fun”kZu fof/k (Cluster or Area Sampling Method½ % bl fof/k esa lexz dks 

fofHkUu lewgksa (Clusters½ esa {ks=kuqlkj (Areawise½ ckWV fy;k tkrk gS] rRi”pkr~ izR;sd lewg esa ls 
bdkb;ksa dk pquko ljy nSo izfrp;u fof/k ls dj fy;k tkrk gSA bldk ifj.kke ;g gksrk gS fd 
izR;sd {ks= dks vko”;d izfrfuf/kRo fey tkrk gS tks fd ljy nSo fun”kZu fof/k esa laHko ugha gksrkA 
Lrfjr nSo fun”kZu fof/k esa tgk¡a ,d vksj lHkh oxksZ dks izfrfuf/kRo nsus dh ckr dgha tkrh gS] pkgs os 
fdlh {ks= ls lacaf/kr gks ogha nwljh vksj ;gkW lHkh {ks=ksa ds izfrfuf/kRo dks vf/kd egRo fn;k tkrk gS] 
pkgsa os fdlh oxZ ls lacaf/kr gksA 

n- cgqLrjh; nSo fun”kZu fof/k (Multistage Random Sampling½ % tc lexz dh O;kidrk gksrh gS rks 
ljy nSo fun”kZu fof/k }kjk p;fur bdkb;ksa ls oSKkfud ifj.kke izkIr djuk vlEHko gksrk gS] D;ksfd 
ljy nSo fun”kZu fof/k esa izfrp;u bdkb;ksa dk p;u ,d gh Lrj ij fd;k tkrk gSA vr% bl n`f’V 
ls tc lexz dks dbZ Hkkxksa esa foHkkftr djds izfrn”kZ dk p;u fd;k tkrk gS rks bls ogqLrjh; nSo 
fun”kZu fof/k dgk tkrk gSA tSls Hkkjr esa xsgw¡ dh izfr ,dM+ mit Kkr djus ds fy, izfr p;u 
bdkb;kW ns”k ds jkT;ksa esa] jkT;ksa dks ftys esa] ftyksa dks xkWoksa esa rFkk xkWoksa esa ls dqN [ksrksa dk p;u 
djds Kkr dh tk;sxhA vr% fofHkUu Lrjksa dks vk/kkj ij fd;k x;k fun”kZu cgqLrjh; nSo fun”kZu 
dgykrk gSA  

;- Lohdr̀ ;k vuqØfed ¼Øec)½ fun”kZu fof/k (Acceptance or Sequential sampling Method½ % 

bl fof/k dk iz;ksx m|ksxksa es izk;% fdLe fu;a=.k ds fy, fd;k tkrk gSA bl fof/k ls igys 
fun”kZu foHkze dk v/;;u djds mlds vk/kkj ij U;kn”kZ dk vkdkj fuf”pr djrs gSA  

 bl fof/k esa izp; ¼Lots½ esa ls U;kn”kZ fy;k tkrk gS vkSj Lohd`r fun”kZu ds vk/kkj ij fuf”pr fd;k 
tkrk gS fd dkSu ls izp; ¼Lots½ Lohd`r fd;s tk,a rFkk dkSu ls izp; ;k <s+j dks vLohd`r fd;k tk,A 

nSo fun”kZu fof/k;ksa ds xq.k %  

 nSo fun”kZu fof/k ds }kjk izfrp;u bdkb;ksa ds p;u izfØ;k esa fuEu xq.k ik;s tkrs gS&  

v- oSKkfud fof/k % bl fof/k ds }kjk izfrp;u bdkb;ksa dk p;u lexz dh leLr bdkb;ksa ds chp esa ls 
fd;k tkrk gSA vr% lexz dh lHkh bdkb;ksa esa ls izfrn”kZ ds fy, leku izkf;drk ls izfrp;u 
bdkb;ksa dk p;u fd;k tkrk gSA blfy, bls oSKkfud i|fr dgk tkrk gSA  
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c- ferO;;h % bl fof/k ds }kjk izfrp;u bdkb;ksa ds p;u ls le;] Je ,oa /ku dh cpr gksrh gSA vr% 
;g oSKkfud i|fr ds lkFk&lkFk ferO;;h Hkh gksrh gSA  

l- lexz dk izfrfuf/kRo % bl fof/k ls tks Hkh bdkb;kW izfrp;fur dh xbZ jgrh gS oks lexz dk iw.kZ 
izfrfuf/kRo djrh gSA  

n- fun”kZu foHkze dh eki laHko % nSo fun”kZu fof/k esa fun”kZu foHkze dh eki dh tk ldrh gS vkSj 
ifj.kkeksa dh lqfuf”pr lhekvksa dk irk yxk;k tk ldrk gSA  

;- lEHkkouk fl)kUr dk iz;ksx % bl iz.kkyh dk ,d izeq[k xq.k ;g gS fd blesa lEHkkouk dk O;kogkfjd 
iz;ksx fd;k tkrk gSA 

nSo fun”kZu fof/k;ksa ds nks’k ;k lhek,¡ % 

nSo fun”kZu fof/k;ksa ds mi;qZDr xq.k gksrs gq, Hkh dqN nks’k gS tks fuEufyf[kr gS& 

v- “kks/k {ks= ds NksVs gksus ij izfrp;u bdkb;ksa dk Lora= p;u lEHko ugha gSA  

c- ;fn lexz dk vkdkj NksVk gS rks izfrn”kZ dk p;u laHkou ugha gSA  

l- lexz esa ;fn fofHkUu fo”ks’krkvksa okyh bdkb;ksa dk lekos”k gS] rks mfpr izfrfuf/kRo djus 
okyh bdkb;ksa dk p;u lEHko ugha gSA 

n- lexz dh bdkb;ksa ds ,d nwljs ij fuHkZj gksus ij bl fof/k dk iz;ksx lEHko ugha gSA  

2-  xSj&nSo fun”kZu fof/k;k¡ ¼Non-Random Samling Method½ % 

fun”kZu dh ,slh fof/k;kWa tgkW ij izfrn”kZ dk pquko izkFkfedrk ds vk/kkj ij u gksdj 

O;fDrijd ¼Subjective½ gksrk gS rc ,slh fof/k dks xSj&nSo fun”kZu fof/k dgk tkrk gSA dbZ ckj 

izfrp;u djus ds fy, ;s fof/k;kW vf/kd mi;qDr gksrh gS tSls ckn&fookn izfr;ksfxrk ds fy, d{kk esa 

Nk= dk pquko ¼xSj nSo fun”kZu fof/k;kWa fuEu izdkj dh gks ldrh gS& 

1- lfopkj fun”kZu fof/k ¼Purposive or Judgement sampling Method½ % 

tSlk dh uke ls gh Li’V gS fd bl fof/k esa “kks/kdrkZ vius fopkj vFkkZr~ foosd dk iz;ksx 
djrk gSA nwljs “kCnksa esa izfrp;u bdkb;ksa dk p;u “kks/kdrkZ vius foosd ds vk/kkj ij mn~ns”;kuqlkj 
djrk gSA “kks/kdrkZ lexz esa ls vius O;fDrxr fu.kZ; ds vk/kkj ij bdkb;ksa dk p;u v/;;u djus 
ds fy, djrk gSA U;kn”kZ esa fdu inksa vFkok bdkb;ksa dks “kkfey djuk gS rFkk fdudksa NksM+ nsuk gS] 
;g iwjh rjg “kks/kdrkZ dh izd`fr ij fuHkZj djrk gSA blfy, nks “kks/kdÙkkZvksa }kjk p;u dh xbZ 
bdkb;ksa esa vUrj gksuk LokHkkfod gh gksxkA QyLo:i ifj.kkeksa esa fHkUurk jgsxhA  

2- lqfo/kkuqlkj fun”kZu fof/k ¼Convenience Sampling Method½ % 

bl fof/k dk vFkZ Hkh blds uke esa gh Nwik gSA vFkkZr~ “kks/kdÙkkZ }kjk izfrp;u djrs le; 
viuh lqfo/kk dk fo”ks’k :i ls /;ku j[kk tkrk gSA mnkgj.kkFkZ xksj[kiqj ds jktdh; egkfo|ky; ds 
izk/;kid dks lEiw.kZ mRrj izns”k ds Nk=ksa ds lEcU/k esa izfrp;u fof/k ls dksbZ “kks/k dk fjiksVZ nsus ds 
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fy, dgk tkrk gSA rc mu izk/;kid }kjk xksj[kiqj ,oa fudVorhZ {ks= ds Nk=ksa dk gh izfrn”kZ esa 
pquko lqfo/kkuqlkj fun”kZu dgyk;sxkA  

3- vH;a”k fun”kZu fof/k ¼Quota Sampling Method½ %  

bl fof/k ds vUrxZr Lrfjr izfrp;u dh rjg lexz dks foHkkftr dj fy;k tkrk gS] ysfdu 
bl fof/k esa fofHkUu oxksZ esa ls izfrp;u bdkb;ksa dk p;u] nSo vk/kkj ij u djds izx.kdksa 
¼Enumerators½ ij NksM+ fn;k tkrk gSA bl fof/k esa ;g iwoZ fu/kkZfjr gksrk gS fd ,d oxZ esa ls 
fdruh bdkb;ksa dk p;u fd;k tk;sxkA vr% ;g fuf”pr dh xbZ la[;k gh vH;a”k dgykrh gSA bl 
fof/k dk iz;ksx O;kikfjd rFkk tuer losZ{k.k ¼Public Opinion Polls½ esa O;kid :i ls fd;k tkrk 
gS] tSls ;fn fdlh xkWo esa ls 10 iq:’k ,oa 15 efgykvksa dk pquko ljiap ij NksM+ fn;k tk, rc 
ljiap }kjk O;fDrxr fu.kZ; ds vk/kkj ij pquko vH;a”k fun”kZu dgyk,xkA  

xSj&nSo fun”kZu fof/k;ksa ds xq.k %  

xSj&nSo fun”kZu fof/k;ksa ds xq.k fuEufyf[kr gS&  

1- tc lexz dh fdlh Kkr fo”ks’krk dk xgu v/;;u djuk gks rks xSj&nSo fun”kZu fof/k;kW¡ mi;qDr 
gksrh gSA  

2- ik;yV losZ{k.k ds fy, Hkh lfopkj izfrp;u iz.kkyh mi;qDr gksrh gSA  

3- xSj&nSo&fun”kZu fof/k;kWa ljy o ferO;;h gksrh gSA  

xSj&nSo&fun”kZu fof/k;ksa ds nks’k % izeq[k nks’k fuEufyf[kr gS&  

1- bdkb;ksa ds pquko esa O;fDrxr >qdko ¼Personal inclination½ dk vf/kd egRo jgrk gSA  

2- izfrn”kZ vuqekuksa dh lR;rk dh xkjaVh ugha gksrh gSA  

3- U;kn”kZ dh bdkb;ksa ds pquko esa “kks/kdrkZ dks i{kikr cjrus dk iw.kZ volj jgrk gSA vr% ;g laHko 
gS fd U;kn”kZ lexz dk iw.kZ izfrfuf/kRo u djsaA  

5-4 izfrn”kZ ds ykHk Advantages of Sample 

,0lh0 jksls.Mj ¼A.C. Rosander½ ds vuqlkj] **lax.kuk vFkok iw.kZ vkx.ku dh vis{kk izfrn”kZ ds vusd 
ykHk gksrs gS] vr% lko/kkuh ls p;u fd;k tk; rks izfrn”kZ i;kZIr lLrk gh ugha jgrk cfYd ,sls ifj.kke nsrk 
gS] tks foYdqy lgh gksrs gSa vkSj dHkh&dHkh rks lax.kuk ds ifj.kkeksa ls Hkh vf/kd lgh gksrs gSa] ;fn 
lko/kkuhiw.kZ p;u fd;k x;k gks rks izfrn”kZ okLro eas =qfViw.kZ fu;ksftr o fØ;kfUor lax.kuk ls Js’Brj jgrk 
gSA izksQslj jksukYM fQ”kj ¼Prof. Ronald Fisher½ us Hkh izfrn”kZ ds pkj izeq[k xq.k crk,a gSA izFke rhu xq.kksa 
vuqdwyrk] xfr ,oa ferO;f;rk ds ckjs esa rks dqN dguk gh ugha gS] ijUrq ;g fof/k iw.kZ vkx.ku ls vf/kd 
oSKkfud gSA foØ;ksa ds xf.krh; fl)kUr ij vk/kkfjr gksus ds dkj.k izfrn”kZ esa lw{erk o ifj”kq)rk dh 
O;k[;k vkjEHk ls gh iz/kku jgrh gSA iw.kZ vkx.ku dh rqyuk esa izfrn”kZ ds dqN izeq[k ykHk gS tks bl izdkj 
gS& 
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1- le; dh cpr % ;fn bls lax.kuk vuqla/kku ls rqyuk fd;k tk; rks blesa de bdkb;ksa dk v/;;u 
fd;k tkrk gS] ftlls le; dh dkQh cpr gksrh gSA ;fn ifj.kke dks “kh?kz izkIr djuk gks rks ;g 
fof/k mRre gksrh gSA  

2- /ku dh cpr % tgk¡Wa ij lexz ds ,d va”k dk v/;;u djuk gks rks ogkWa le; ds lkFk&lkFk ?kj dh 
cpr vo”;EHkkoh gks tkrk gSA  

3- foLr`r tkWap % “kks/k ds {ks= esa bdkb;ksa dh vf/kd la[;k gksus ij foLr`r vUos’k.k laHko ugha gksrk gS] 
ogha bdkb;ksa dh la[;k de gksus ij mldk xgu v/;;u laHko gksrk gS] ftlls fu’d’kZ lR;rk ds 
vR;Ur djhc gks tkrk gSA  

4- vf/kd ifj”kq)rk % izf”kf{kr O;fDr;ksa dh lsok,a ysus rFkk mUgsa xgu izf”k{k.k nsus ds dkj.k izfrn”kZ 
vuqla/kku dk Lrj vf/kd jgrk gSA lax.kuk] vuqla/kku dh vis{kk] izfrn”kZ vuqla/kku esa ifj.kkeksa esa 
vf/kd ifj”kq)rk ik;h tkrh gSA  

- dqN fo”ks’k n”kkvksa esa mi;qDrrk % tgk¡ ij lexz ifjHkkf’kr ugha gksrk] lexz dh fo”kkyrk ,oa vuaUrrk 
ik;h tkrh gS] ogkWa ij ;g iz.kkyh mi;qDr gksrh gS] tSls er laxzg losZ{k.k ¼Opinion Surveys½ vkfnA  

5-5 izfrn”kZ dh lhek,a ¼nks’k½ Advantages of Sample 

izfrn”kZ vuqla/kku ds fuEufyf[kr nks’k gS &  

1- HkzekRed fu’d’kZ % ;fn izfrn”kZ dh bdkb;ksa dk pquko fu’i{k rjhds ls ugha fd;k x;k rks HkzekRed 
fu’d’kZ fudkys tk ldrs gSA  

2- izfrfuf/k izfrn”kZ cukus esa dfBukb;kW¡ % izfrn”kZ vuqla/kku ds ifj.kke mlh n”kk esa “kq) gks ldrs gSa] 
tcfd izfrn”kZ lexz dk iw.kZ :i ls izfrfuf/kRo djrk gksA izfrfuf/k izfrn”kZ cukuk dfBu gksrk gSA  

3- fof”k’V Kku dh vko”;drk % bl vuqla/kku fof/k dk iz;ksx ogh O;fDr dj ldrk gS tks fof”k’V 
Kku j[krk gks vU;Fkk “kks/kdrkZ Hk;adj =qfV;kWa dj ldrk gSA  

4- izfrp;u dh vlEHkork % dHkh& dHkh lexz bruk NksVk gksrk gS fd blesa izfrn”kZ cukuk laHko ugha 
gksrkA  

5- izfrn”kZ rd gh lhfer jgus esa dfBukbZ % izfrn”kZ esa pquh x;h bdkb;ksa rd gh “kks/k dks lhfer j[kuk 
,d dfBu dk;Z gS] ;fn mlesa ls dqN bdkb;ksa dk lg;ksx izkIr u gksA lkekftd vuqla/kkuksa esa izk;% 
,slk gksrk gS fd izfrn”kZ dh vusd bdkb;kW vko”;d tkudkjh nsus ls euk dj nsrh gSA  

izfrn”kZ vuqla/kku dh tks Hkh lhek,a gks] muds dkj.k mldh mi;ksfxrk ij lansg ugha fd;k tk 
ldrkA vko”;drk bl ckr dh gS fd izfrn”kZ dk p;u lko/kkuh ls fd;k tk;A  

5-6 cks/k&iz”u 

fjDr LFkkukas dh iwfrZ djsa %& 

1- tula[;k dk ;g Hkkx tks izfrfuf/kd gksrk gS--------- dgk tkrk gSA 
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2- izfrn”kZ dks iw.kZ :Ik ls lexz dk ---------------- djuk pkfg,A 

3- tgk¡ lexz bdkb;ksa dh pquus dh leku vDlj gks og -------- izfrp;u dgykrk gSA 

4- fVIisV dh nSo lkj.kh esa pkj&pkj vad okys --------- lewg gSaA 

5- Lrfjr nSo fun”kZu fof/k ------------ esa ls ,d gSA 

lR; ,oa vlR; dFku NkfV,¡ %& 

1- mfpr fu’d’kZ fudkyus ds fy, izfrn”kZ esa vfHkufr dk gksuk vko”;d gSA 

2- nSo&izfrp;u nks izdkj ds gkss gS ljy ,oa izfrcaf/krA 

3- izfrcaf/kr nSo fun”kZu fof/k esa izfrca/k yxkus dh vko”;drk ugh gksrh gSA 

4- <+ksy ?kqekdj fun”kZu fudkyus dh fof/k xSj&nSo fun”kZu fof/k gSA 

5- xSj&nSo&fun”kZu fof/k;k¡ ljy o ferO;;h gksrh gSA 

5-7 cks/k&iz”uksa ds mÙkj  

[kkyh LFkku okys iz”uksa ds mÙkj %& 

1- fun”kZu] 2- izfrfuf/kRo] 3- nSo] 4- 10400] 5- nSo fun”kZu fof/k;ksa   

lR; ,oa vlR; okys iz”ukas ds mÙkj %& 

1- vlR;] 2- lR;] 3- vlR;] 4- vlR;] 5- lR;A 

5-8 Loij[k iz”u   

1- lkaf[;dh; izfrp;u ¼izfrn”kZ½ D;k gS\ lkaf[;dh; izfrp;u dh fofHkUu jhfr;ksa dk fooj.k nhft,A  
2- nSo rFkk lfopkj izfrn”kksZ esa vUrj dhft,A  
3- lexz vkSj izfrn”kZ esa vUrj Li’V dhft,A  
4- izfrn”kZ ds ykHk ,oa nks’kksa dk mYys[k dhft,A  

 
 
 
 

@@@@ 
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bdkbZ 06  vuqekiu ,oa lead fo”ys’k.k   

bdkbZ dh :ijs[kk  

6-0  mn~ns”;  

6-1  “kks/k esa ekiu  

6-2  ekiu ds Lrj 

6-3 ekiu dh rduhdsa@ ekiu iSekus  

6-4  fydVZ dk vfHko`fÙk ekiuh  

6-5  ekiuh ds fofo/k vk;ke  

6-6  ,d mfpr vfHko`fÙk ekiuh dk p;u  

6-7  cks/k iz”u 

6-8 cks/k iz”u ds mÙkj 

6-9 Loij[k iz”u 
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6-0 mís”;   

bl bdkbZ ds v/;;u ds Ik”pkr~ vki esa fuEu ds fy, le> fodflr gks tk;sxhA  

 “kks/k esa ekiu dh Hkwfedk  

 ekiu dh rduhdsa ;k ekiu iSekus  

 fydVZ dh vfHko`fRr ekiuh ds ckjs esa  

 ekiuh ds dkSu&dkSu ls vk;ke gS rFkk  

 ,d mfpr vfHko`fRr ekiuh dk p;u dSls fd;k tkrk gSA  

6-1 “kks/k esa ekiu vkSj vuqekiu (Measurement and Scaling in Research)   

dksbZ Hkh foKku fdruh Hkh mUufr dj pqdk gks] bldk vuqeku blh ckr ls yxk;k tk ldrk gS fd  
ml fo’k; ls lEcfU/kr v/;;uksa ds fy, ifj”kq) ,oa lgh eki djus dh {kerk dk fodkl fdruk gqvk gS\ 
lkekftd foKkuksa esa oks Hkh okf.kT; tSls fo’k;ksa esa miHkksdRkvksa dh izkFkfedrk,a] eukso`fRr] ilan] ukilan] 
fopkj vkfn vewrZ o xq.kkRed ?kVukvksa dks ekiuk iM+rk gS vkSj budk izR;{k o lgh eki laHko ugha gSA 
HkkSfrd cLrqvksa dk Hkkj] yEckbZ vkfn Kkr djuk ljy gS] ijUrq miHkksDrkvksa dk mRikn ds izfr eu% fLFkfr dk 
ekiuk cgqr dfBu gSA D;ksafd budh izd`fr xq.kkRed gSA vr% xq.kkRed gksus ds dkj.k mudk fu’i{k ,oa 
x.kukRed eki cgqr dfBu gSA 

eki dk fopkj fo”ks’k :i ls izxfr”khy euq’; ls lacaf/kr jgk gSA eki }kjk euq’; ds vfHkizsj.k 

¼Motivation) bfUnz;xzkg~rk (Perception) izo`fÙk (Aptitude), rFkk izkFkfedrkvksa (Preference) dks ekik tk 
ldrk gSA 

vkj0,y0 ,dkSQ (R.L. Ackof) ds vuqlkj **eki (Measurement) ,slh fof/k gS ftlesa oLrqvksa 

(Objects) ?kVukvksa (Events) rFkk pj.kksa (Steps) dh fo”ks’krkvksa dks fpUgksa (Symbols) }kjk n”kkZ;k tkrk gS] 
bu fpUgksa dk vkil esa ogh lEcU/k gksrk gS tks fd oLrqvksa dk] ftudk ;s izfrfuf/kRo djrs gSA**  

lh0MCY;w0 ppZesu (C.W. Churehman) ds vuqlkj **eki os lwpuk,a gS ftudk mi;ksx fofHkUu 
LFkkuksa o le;ksa ij fd;k tkrk gSA** vr% eki ds }kjk ge la[;kvksa rFkk fdlh fo’k; ;k fØ;kvksa ds chp 
lEcU/k irk yxkus dk iz;Ru djrs gSA ;gk¡ ij ;g /;ku j[kus ;ksX; gS fd la[;kvksa o fØ;kvksa ds chp dk 

fcYdqy lgh irk yxkuk] cgqr gh dfBu gSA blh lEcU/k ds fu;e dk fu/kkZj.k gh vuqekiu (Scale) dgykrk 
gSA  

vuqeku ,d fof/k gS ftlds }kjk oLrqvksa dk eki fd;k tkrk gS] tSls ÅWpkbZ o yEckbZ ukius ds fy, 
ehVj] Hkkj ukius ds fy, fdyks yhVj] ek=k ukius ds fy, ?ku ehVj vkfnA vr% eki dk vFkZ ,d Hkyh izdkj 
ifjHkkf’kr vuqekiu] ftlesa “kwU; ls ysdj fu;fer bdkb;ksa ds eki dh O;oLFkk gks] ls fy;k tkrk gSA ijUrq 
ekuohdh fo’k;ksa esa “kks/kdrkZ dks de lwpuk ;k viw.kZ vuqekiu ls dke pykuk iM+rk gSA  

leadkas esa ek=kRed pj tSls ewY;] vk;&O;; Ø;&foØ; vkfn vkSj xq.kkRed pj tSls Kku] izn”kZu] 
lqUnjrk] izlUurk] pfj= vkfn “kkfey gksrs gSA xq.kkRed pjksa dk fo”ys’k.k djus ds fy, mls la[;kRed :i 
esa ifjofrZr djuk vko”;d gksrk gSA ;g ekiu ¼Measurement½ vkSj vuqekiu ¼Scale½ rduhdksa ds ek/;e ls 
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laHko gSA losZ{k.k vk/kkfjr “kks/k dh ,d lkekU; fo”ks’krk ;g gS fd mRrjnkrk dh Hkkoukvksa] n`f’Vdks.kksa] fopkjksa 
vkfn dks fdlh ekiu ;ksX; :i esa j[kk tk,A mnkgj.kkFkZ& ,d cSad izcU/kd dks cSad }kjk iznku dh tkus 
okyh] lsokvksa ds ckjs esa xzkgdksa dh jk; tkuus esa :fp gks ldrh gSA blh rjg iz;kxjkt “kgj esa vku ykbu 
fcØh djus okyh QkLV QwM dEiuh muds }kjk iznku dh tkus okyh xqq.koRrk vkSj lsok dk vkdyu djus esa 
:fp ys ldrh gSA ,d “kks/kdrkZ ds :i esa y[kuÅ esVªks jsy dh ljdkjh ?kks’k.kk ds izfr yksxksa ds joS;s dks 
tkuus eas :fp gks ldrh gSA bl bdkbZ esa ge eki ls lacaf/kr eqn~nksa] eki ds fofHk™k Lrjksa ;k rduhdksa] 
fofHkuu izdkj ds vuqekuksa rduhdksa vkSj ,d mi;qDr vfHko`fRr vuqeki rduhd ds p;u ij ppkZ djsaxsA 
vkb;s vkxs c<+us ls igys] fuEufyf[kr nks “kCnksa dks le>uk vko”;d gS&  

v- ekiu ¼Measurement½ 

c- vuqekiu ¼Scaling½ 

v- ekiu ¼Measurement½ % ekiu mu voyksduksa dks ns[kus vkSj fjdkMZ djus dh izfØ;k gS tks 
vuqla/kku ds fgLls ds :i esa ,d= fd;s tkrs gSA voyksduksa dk fjdkMZ dq{k fu/kkZfjr fu;eksa ds 
vuqlkj oLrqvksa dh fo”ks’krkvksa ds fy, la[;kvksa ;k vU; izrhdksa ds lUnHkZ esa gks ldrk gSA mÙkjnkrk 
dh fo”ks’krk,¡] n`f’Vdks.k] jk;] fopkj vkfn tSlh fo”ks’krk,¡ gks ldrh gSA tSls&vki iq:’k ds fy, *1* 
vkSj efgyk mRrjnkrk ds fy, *2* fufnZ’V dj ldrs gSA bl loky ds tcko esa fd D;k og fdlh Hkh 
izdkj ds Hkqxrku ds fy, MsfoV dkMZ dk mi;ksx dj jgk gSA izfroknh ¼mRrjnkrk ½ *gk¡* ;k *ugha* dg 
ldrk gSA vki *gk¡* izfrfØ;k ds fy, la[;k *1* fpUg iznku djuk pkg ldrs gSa rFkk *ugha* izfrfØ;k 
ds fy, la[;k *2*A ge bu fo”ks’krkvksa dks nks dkj.kksa ls la[;k,a iznku djrs gSA lcls igys la[;k,a 
izkIr vkWdM+ksa ds vkxs lakf[;dh; fo”ys’k.k dh lqfo/kk iznku djrh gS vkSj nwljk la[;k,a eki fu;eksa 
vkSj ifj.kkeksa ds lapkj dh lqfo/kk iznku djrh gSA eki dk lcls egRoiw.kZ igyw fo”ks’krkvksa ds fy, 
la[;k fufnZ’V djus ds fy, fu;eksa dk fofunsZ”k gSA la[;k fu/kkZfjr djus ds fu;eksa dks ekuohd̀r 
fd;k tkuk pkfg, vkSj leku :i ls ykxw fd;k tkuk pkfg,A ;g le; vkSj oLrqvksa ds lkFk ugha 
cnyuk pkfg,A  

c- vuqekiu ¼Scaling½ %  

vuqekiu ,d fu;e ds vuqlkj oLrqvksa dks la[;kvksa ;k “kCnkFkksZ dks lkSiuk gSA vuqeki esa tks 
lkexzh gksrh gS og ,d ys[ku dFku ds :i esa gksrk gS vke rkSj ij vknr] jk; ;k Hkkouk ds dFkuA 
mnkgj.k ds fy, fdlh **”kk[kk }kjk iznku dh tkus okyh lsok dh larks’ktud xq.koRrk ds fy, 
le>kSrk** fo”ks’krk ds vuqlkj cSad vius xzkgdksa ls irk yxkus okys iSekus ij fopkj djsaA blds fy, 
izR;sd mRrjnkrk ls lk{kkRdkj fy;k tkrk gSA mRrjnkrk ls tks izfrfØ;k izkIr gksrh gS] og “kCnkoyh 
ds :i esa iwjh rjg ls lger] dqN gn rd lger* ;k dqN gn rd vlger ds :i esa gks ldrh 
gSA ge izR;sd izfrfØ;k dks ,d la[;k Hkh fufnZ’V dj ldrs gSa tSls ge *1* dks n`<rk ls lger *2* 
dks vlger rFkk rhu *3* dks n`<rk ds lkFk vlgerA blfy, izR;sd mRrjnkrk 1] 2 rFkk 3 ;k 4 
dks fpfUgr dj ldrk gSA  

6-2 ekiu ds Lrj % 

ekiu dh rduhdsa ;k ekiu iSekus ;k Lrj lHkh ,d gh vFkksZ esa iz;qDr gksus okys vyx&vyx 
“kCnkoyh gSA eki dk Lrj bu ewY;ksa ds chp laca/k dks lUnfHkZr djrk gS tks ,d pj ds fy, fo”ks’krkvksa] 
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Hkkoukvksa ;k fopkjksa dks fpfUgr djrk gSA tSls&*pj* D;k tad QzwM dk Lokn vPNk gS] ;s dbZ xq.k gS] vFkkZr~ 
cgqr vPNk] u vPNk vkSj u gh cqjk&cqjk vkSj cgqr cqjkA bl pj ds ifj.kkeksa dk fo”ys’k.k djus ds mn~ns”; 
ls ge Øe”k% 1]2]3]4] vkSj 5 dks ik¡p fo”ks’krkvksa ds fy, eku fufnZ’V dj ldrs gSA eki dk Lrj bu ik¡p 
ewY;ksa ds chp laca/k dk o.kZu djrk gSA fo”ks’krkvksa ds vk/kkj ij fufnZ’V ewY; lead vkSj lkaf[;dh fo”ys’k.k 
ds fy, “kks/kdrkZ vkxs ds “kks/k ds fy, T;knk ls T;knk {ks= miyC/k djkrs gSA  

fxyQksMZ ds vuqlkj] **ekiu oLrqvksa ;k ?kVukvksa dk rdZiw.kZ <ax ls la[;k iznku djus dh fØ;k gS**A  

vke rkSj ij iSekus ds pkj Lrj gksrs gSa ;k ;s dgs fd la[;k fufnZ’V ¼Assigning½ djus ds pkj 
rduhds gksrs gS&  

d½- uke ek= vuqekiu ¼Nominal Scale½ 
[k½- Øe lwpd vuqekiu ¼Ordinal Scale½ 
x½- vUrjky vuqekiu ¼Internal Scale½ 
?k½- vuqikr vuqekiu ¼Ratio Scale½ 

d½- uke ek= vuqekiu ¼Nominal Scale½ % 

bl izdkj ds vuqekiu ls oLrqvksa] fo”ks’krkvksa vFkok ?kVukvksa dks igpkuus ds fy, ,d la[;k 
ns nh tkrh gSA ;g iSekuk lcls dPpk vkSj lcls ljy iSekuk gSA ukeek= dk iSekuk pj ds chp 
dksbZ ewY; ;k laca/k O;Dr ugha djrk gSA mnkgj.k ds fy, iq:’kksa dks *1* vkSj efgykvksa dks *2* ds :i 
esa ysfcy ;k VSx yxk nsukA ukeik= ds iSekus dks vDlj Js.khc) iSekus ds :i esa Hkh tkuk tkrk gSA 
fufnZ’V la[;kvksa esa dksbZ vadxf.krh; xq.k ugha gksrs gSa vkSj oks ek= ysfcy ds :i esa dk;Z djrs gSA 
blesa ,d ek= lkaf[;dh jhfr dk mi;ksx gksrk gS vkSj og gS ckjackjrk dh x.kuk vFkkZr~ cgqydA  

[k½- Øe lwpd vuqekiu ¼Ordinal Scale½ %  

bls Øekuqlkj vuqekiu Hkh dgk tkrk gSA bl vuqekiu dk iz;ksx djds rRoksa dh ,d gh fn”kk 
ds vuqlkj fHkUurk crkbZ tk ldrh gS] mnkgj.kkFkZ& lkfM+;k¡ fdrus le; rd] iz;ksx djus ij py 
ldrh gS bl n`f’Vdks.k ls fofHkUu czkaMksa dh lkfM+;ksa dks Øekuqlkj O;ofLFkr djuk tSls&  

1- lcls vf/kd le; rd pyus okyh lkM+h 
2- lcls de le; rd pyus okyh lkM+h  
3- mlls de le; rd pyus okyh lkM+h vkfn  

nks czk.Mksa dh lkfM+;ksa ds fVdkmiu esa fdruk vUrj gS ;g irk ugha gksrkA Øelwpd vuqekiu ds 
ukeek= vuqekiu dh lHkh lwpuk,¡ gksrh gSA  

x½- vUrjky vuqekiu ¼Internal Scale½ %  

vUrjky vuqekiu esa eki dh fu;fer bdkb;k¡ gksrh gSA blds “kwU; fcUnq viuh bPNk ls r; 
fd;k tk ldrk gSA blds vuqeki dk lcls vPNk mnkgj.k xehZ ukius dk lsUVhxzsM] ;k QkjsugkbV] 
FkekZehVjA bl ekid esa ,d fuf”pr fcUnq dks “kwU; eku fy;k tkrk gS] vkSj FkekZehVj esa tks rjy 
inkFkZ ¼ikjk½ iz;ksx esa yk;k tkrk gS] mlds rki ds c<+us ds lkFk&lkFk cjkcj dh ek=k esa c<us ij 
fcUnq vafdr dj fn;s tkrs gSA lk/kkj.k lkaf[;dh ekiksa tSls vadxf.kr izeki ¼Airthmetic 
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Measurement½] ieki fopyu ¼Standerd Division½ lg lEcU/k ¼Corelation½] xq.kad ¼Coefficient½ 
vkfn dh x.kuk ds fy, vUrjky vuqekiu dh gh vko”;drk iM+rh gSA dqN lkaf[;dh; x.kukvksa esa 
tSls& xq.kksÙkj ek/; ¼Geomatric Mean½] ifjorZuh; xq.ku ¼Co-efficient of Variation½ ;fn vUrjky 
vuqekiu dk iz;ksx fd;k tk;s rks ifj.kke =qfViw.kZ vk,WxsaA  

?k½- vuqikr vuqekiu ¼Ratio Scale½ % 

vuqekiu dk ;g eki loksZÙkj eki ekuk tkrk gS rFkk xf.kr dh lHkh x.kuk,W vuqikr 
vuqekiu }kjk gh dh tk ldrh gSA blesa fuf”pr “kwU; fcUnq gksrk gS vkSj HkkSfrd foKku esa bl 
vuqekiu dk iz;ksx fd;k tkrk gS] tSls&yEckbZ] Hkkj vkfn ukius ds vuqekiuA vuqikr vuqekiu ewY;ksa 
ds vuqikrksa esa rFkk ftu oLrqvksa vFkok xq.kksa dks ekik tk ldrk gS] muds ewY;ksa ds vuqikrksa esa lerk 
gksrh gSA  

vuqikr vuqekiu dh fo”ks’krkvksa ds laca/k esa ;g dgk tk ldrk gS fd tSls 3 fdxzk] 1 fdxzk 
dk rhu xquk gSA ;fn ;g blh dks dsoy xzke esa ifjorZu dj nsa] rks ge ;g dg ldrs gS fd 3000 
xzke] 1000 xzke ds mlh vuqikr esa gS ¼vFkkZr~ 3%1½A  

blesa ,d vuqikeu ls nwljs vuqekiu esa dsoy xq.kkRed vk/kkj dk iz;ksx djds cnyk tk 
ldrk gS vkSj ;gh fd;k tkrk gS tcfd :i;s ls iSls rFkk ehVj ls lsUVhehVj vFkok fdyksxzke ls 
xzke esa ifjorZu djrs gSA vuqikr vuqekiu esa oxZ lerk ¼Class Equity½ rFkk fHk™krk dh lerk 
¼Equality of Difference½ ikbZ tkrh gSA lkaf[;dh dh lHkh lkekU; x.kuk,¡ vuqikr vuqekiu }kjk dh 
tk ldrh gSA  

6-3 ekiu dh rduhdsa@ekiu iSekus % 

“kks/k esa fofHkUu izdkj dh ekiu dh rduhdksa dk iz;ksx fd;k tk ldrk gSA budk oxhZdj.k nks izeq[k 
vk/kkjksa ij fd;k tk ldrk gS&  

d- rqyukRed ekiu ¼Comparative Scale½  

[k- xSj rqyukRed ekiu ¼Non-Comparative Scale½  

rqyukRed ekiu esa] mRrjnkrk dks ,d oLrq dh nwljh oLrq ls rqyuk djus ds fy, dgk tkrk gSA 
mnkgj.k ds fy, “kks/kdrkZ mÙkjnkrkvksa ls iwN ldrk gS fd D;k os jsfÝtsjVj dk czkaM A ;k czkaM B ilan 
djrs gS\ nwljh vksj xSj rqyukRed ekiu esa mÙkjnkrkvksa dks dsoy ,d gh oLrq dk ewY;kadu djus dh 
vko”;drk gksrh gSA mudk ewY;kadu ml vU; oLrq ls Lora= gS] ftldk “kks/kdrkZ v/;;u dj jgk gSA ,d 
xSj&rqyukRed iSekus dk mi;ksx djds mÙkjnkrkvksa dks tks Hkh Js.kh ekiu mi;qDr yxrk gS mls os ykxw 
djrs gSA xSj rqyukRed rduhdksa esa fujarj vkSj enc) Js.kh ekiu “kkfey gS] fp= 6-1 bu ekiu rduhdksa ds 
oxhZdj.k dks n”kkZrk gSA  
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rqyukRed ekiu      xSj&rqyukRed ekiu 

 

    

 

   

 

 

6-3-1 rqyukRed ekiuh  ekiu dh rduhds Comparatove Scales  % 

rqyukRed ekiuh dks fuEufyf[kr pkj Hkkxksa esa foHkDr fd;k tk ldrk gS% ¼d½ ;qXe rqyukRed ekiu] 
¼[k½ jSad vkMZj ;k ofj;rk Øe] ¼x½ fujarj ;ksx ¼?k½ D;w&lkVZ ekiuA 

¼d½- ;qXe rqyukRed ekiu %  

bl fof/k dk fodkl lu~ 1927 esa FkLVZu us fd;k FkkA bUgksaus ;qXe :i ls dqN dFkuksa dh 
lwph cukbZ ftleasa mRrjnkrk ls dgk tkrk gS fd og ;g crk, fd izR;sd tksM+ ¼;kqXe½ esa fn;s x;s 
dFkuksa esa ls mldh lgefr fdlds lkFk gS rFkk fdl dFku ds lkFk mldh vlgefr gSA bl izfof/k 
esa izR;sd dFku dk vU; lHkh dFkuksa ds lkFk tksM+k cuk;k tkrk gS] vkSj tksM+s ds laca/k esa mldh 
lgefr&vlgefr iwNh tkrh gSA nwljs “kCnksa esa ,d mÙkjnkrk dks ,d le; esa nks oLrq,a nh tkrh gS] 
vkSj mlls ,d oLrq dks pquus ds fy, dgk tkrk gSA ¼ekun.M ds vuqlkj pquko½ izkIr lead dh 
izd`fr Øfed gSA mnkgj.k ds fy, dksYM fMaªDl ds pkj izdkj fy;s x;s gaS& dksd] isIlh] LizkbZV vkSj 
fyEdkA mÙkjnkrk isIlh dks dksd ;k dksd ls LizkbZV vkfn ilan dj ldrs gSA  

   dksd & isIlh  
   dksd & LizkbV 
   dksd & fyEdk  
   isIlh & LizkbV  
   isIlh & fyEdk  
   LizkbV & fyEdk  

lkekU; rkSj ij n czkaMks ds lkFk gekjs ikl n(n-1)/2 ;qfXer rqyuk fu.kZ; gksaxsaA ;qfXer rqyukvksa dk 
mi;ksx djus ij fuEufyf[kr laesadksa dks izkIr fd;k x;k&  

;qXe rqyukRed jSad vkMZj@ 
ofj;rk Øe 
Rank order 

fujUrj ;ksx 
Constart Sum 

 

D;w&”kkVZ 
Q-Short 

 

lrr~ jsfVax Ldsy 
Continous Rating 

Scale/Graphic Rating 

 

enc) jsfVax Ldsy 
Itemised Rating Scale 

 

yhdVZ 

 
Øec) 

fOkHksnhdr̀ 
 

LVsiy 
Stapel 

 

fp= 6-1ekiu rduhds 
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lkj.kh 6-1 

czk.M  dksd isIlh LizkbV fyEdk 

dksd & √   

isIlh  &   

LizkbV √ √ &  

fyEdk √ √ &  

ialnhnk ckj dh 

la[;k@ ckjackjrk  

2 3 1 0 

 

 mijksDr lkj.kh ls Li’V gks jgk gS fd √ fpUg dk vFkZ gS fd ml dkye ds czk.M dks lacaf/kr ifDr 
esa fn;s x;s czk.M ij ilan fd;k x;k gSA dksd o isIlh esa dksd dks ofj;rk ugha feyhA dksd rFkk LizkbV esa 
dksd dks iqu% dksd fyEdk esa dksd dks ofj;rk ¼ilan½ fd;k x;kA blh rjg isIlh dksd esa isIlh dks] isIlh 
LizkbV esa isIlh dks rFkk isIlh ,oa fyEdk esa isIlh dks ilan fd;k x;k gSA ;fn fyEdk dh ckr dh tk; rks 
fyEdk dk dksd] isIlh rFkk LizkbV dh rqyuk esa dksbZ ilan ugha fd;k gSA dksd dks ilan fd;s tkus dh 
la[;k 2 xquh FkhA blh rjg isIlh dks 3 xquk ilan fd;k x;kA bl izdkj] fdlh czka.M dks ftruh ckj ilan 
fd;k x;k] izR;sd dkye esa ilan ds fpUg ¼√½ dks tksM+dj izkIr fd;k tkrk gSA  

fuEu lkj.kh “khry is; ds pkjksa czkWM ds izkIr vkWdM+s ¼vuqekfur½ dh ;qfXer rqyuk nsrh gS&  

lkj.kh 6-2 

czk.M  dksd isIlh LizkbV fyEdk 

dksd & 0-90 0-64 0-14 

isIlh 0-10 & 0-32 0-02 

LizkbV 0-36 0-68 & 0-15 

fyEdk 0-86 0-98 0-85 & 

 ckDl esa izfof’V;k¡ *dkye czk¡M* vkSj *iafDr czk¡M* dks izkFkfedrk nsus okys mÙkjnkrkvksa ds vuqikr dk 
izfrfuf/kRo djrh gSA mnkgj.k ds fy, 90% isIlh dks ilan djrs gS rks 10% dksd dks ilan djrs gSa] blh 
rjg vU;A 

tc czak.Mksa dh la[;k lhfer gksrh gS rks ;qXe rqyukRed ekiu mi;ksxh gksrh gS] D;ksafd blds fy, 
izR;{k rqyuk vkSj [kqys fodYi dh vko”;drk gksrh gSA ;qfXer rqyuk iSekus ds nks’kksa esa ls ,d ;g gS fd 
ikjxeu”khyrk dh ?kkj.kk (Voilation of the sssemption of transitivity) dk mya?ku gks ldrk gSA lkj.kh 6-1 
esa mRrjnkrk us dksd dks 2 ckj] isIlh dks 3 ckj] LizkbV dks 1 ckj rFkk fyEdk dks 0 ckj ilan fd;kA ;kuh 
ofj;rk ckj] isIlh > dksd] dksd > LizkbV vkSj LizkbV > fyEdkA gkykafd ftruh ckj LizkbV dks izkFkfedrk 
nh x;h og dksd dh la[;k ugha gksuh pkfg,A nwljs “kCnksa esa] ;fn A>B vkSj B > C rks C>A laHko ugha gksuk 
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pkfg,] lkFk gh ftl Øe esa oLrqvksa dks iz;qDr fd;k tkrk gS] og ifj.kkeksa dks iwokZxzfgr dj ldrk gSA 
rqyuk ds fy, enksa czkaMks dh la[;k cgqr vf/kd ugha gksuh pkfg,A tSls&tSls oLrqvksa dh la[;k c<+rh gS] 
rqyukvksa dh la[;k T;kferh; :i ls c<+rh gSA ;fn rqyukvksa dh la[;k cgqr vf/kd gS rks mRrjnkrk Fkds gq, 
gks ldrs gS vkSj muds chp lko/kkuhiwoZd HksnHkko djus esa l{ke ugha gksaxsA ;wfXer rqyuk dh vU; lhek ;g 
gS fd bl iSekus dk cktkj dh fLFkfr ls cgqr de lekurk gS] ftlesa dbZ fodYiksa esa ls p;u “kkfey gSA 
lkFk gh] mÙkjnkrk ,d oLrq dks dqN vU; nj ilan dj ldrs gSA ysfdu os bls iw.kZ vFkZ esa ilan ugha dj 
ldrs gSA  

[k- ojh;rk vkns”k ¼Rank Order½ iSekuk % 

;g ,d vU; izdkj dh rqyukRed rduhd gS ftlesa mÙkjnkrkvksa dks ,d lkFk dbZ oLrqvksa ds lkFk 
izLrqr fd;k tkrk gS vkSj mUgsa izkFkfedrk esa Øe ojh;rk nsus ds fy, dgk tkrk gSA ;g ,d Øfed iSekuk gS 
tks vuqdwy vkSj izfrdwy ds ifjfLFkfr;ksa dk o.kZu djrk gSA ysfdu oLrqvksa dh nwjh dks izdV ugha djrk gSA 
mnkgj.k ds fy,] ;fn vki] dksYM fMªad ds dqN pqfuUnk czkaMks dh ojh;rk Js.kh esa :fp j[krs gSa] rks vki 

izfrfØ;kvksa dks mfYyf[kr Record djus ds fy, fuEu izk:i dk mi;ksx dj ldrs gSA 

lkj.kh 6-3 

ojh;rk vkns”k iSekus ds vUrxZr dksYM fMªad czkaMks dh ojh;rk  

funsZ”k  % 

“khry is; ds fuEufyf[kr czkaM+ksa dks ojh;rk ds Øe esa Øec) djsaA viuh ilan dk ,d czkaM pqudj 
“kq:vkr djsa vkSj mls uacj *1* ns] fQj nwljk lcls ilanhnk czkaM pqus vkSj mls uEcj *2* ns bl izfØ;k dks 
Øe”k% vafre czkaM rd tkjh j[ksA  

izk:i 

czk.M Js.kh  

dksd 3 

isIlh 1 

fyEdk 2 

LizkbV 4 

 

;qfXer rqyuk dh rjg ojh;rk vkns”k iSekuk Hkh rqyukRed izd`fr dh gh rjg gSA bl iSekus esa 
ifj.kkeh laead Øfed lead gSA izfrfØ;kvksa dks izkIr djus esa ;g fof/k vf/kd ;FkkFkZoknh gS vkSj ;g osgrj 
ifj.kke nsrh gSA tc nh x;h oLrqvksa ds chp izR;{k rqyuk dh vko”;drk gksrh gSA bl rduhd dk izeq[k 
nks’k ;g gS fd dsoy Øfed lead izkIr fd;s tk ldrs gSA 

x- yxkrkj ;ksx iSekuk ¼Constant Sum Scale½& bl iSekus esa mrjnkrkvksa dks dqN ekun.M ds laca/k 
esa mn~nhid ¼Stimulus½ oLrqvksa ds ,d lewg ¼Set½ ds chp vad] :Ik;s ;k fpIl tSlh bdkb;ksa dh 
,d fujarj jkf”k vkoafVr djus ds fy, dgk tkrk gSA mnkgj.k ds fy, vki ;g fu/kkZfjr djuk pkg 
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ldrs gS fd miHkksDrkvksa ds fy, dher] lqxa/k] iSdsftax] lQkbZ] “kfDr vkSj fMVtsZ.V ds >kx ds xq.k 
fdrus egRoiw.kZ gSA mÙkjnkrkvksa dks fuEufyf[kr izk:i dk mi;ksx djds fo”ks’krkvksa ds lkis{k egRo 
dks bafxr djus ds fy, ,d fLFkj jkf”k dks foHkkftr djus ds fy, dgk tk ldrk gSA  

lkj.kh 6-4 
fLFkj ;ksx@yxkrkj ;ksx iSekus dk mi;ksx 

¼fMVtsaZ.V xq.kksa ds fy,½  
funsZ”k %  

fMVtsZ.V dh fo”ks’krkvksa ds chp 100 vad vkoafVr djsaA rkfd vkidk vkoaVu izR;sd fo”ks’krk ¼xq.kksa½ 
ls tqM+s lkis{k egRo dks n”kkZrk gksA ,d xq.k dks ftrus vf/kd vad feyrs gSa og xq.k mruk gh egRoiw.kZ xq.k 
gSA ;fn dksbZ xq.k egRo dk ugha gS rks ogk¡ *0* fy[kk tk;A ;fn dksbZ xq.k fdlh vU; xq.kksa ls nks xquh 
egÙoiw.kZ gS rks mls nks xquk vf/kd vad izkIr djuh pkfg,A  

izk:i 

Ø-la- xq.k Attributes foUnqvksa dh la[;k ¼No of points½  

1- ewY; 50 
2- lqxU/k 05 

3- iSdsftax 10 

4- lQkbZ “kfDr 30 
5- >kax 05 
 dqy ekax 100 

 

;fn fdlh xq.k dks vf/kd vad fn;s x;s gS] rks ;g bafxr djrk gS fd og lcls vf/kd egRoiw.kZ gS 
tSlk mijksDr lkj.kh esa fMVtsZ.V ds fy, dherA mlds ckn lQkbZ “kfDr] iSdsftax vkSj >kx dks de /;ku 
esa j[kk x;k gSA bl rduhd dk ykHk le; cpr gSA gkWykafd nks eq[; nks’k gS& izFke&mÙkjnkrk fufnZ’V 
fcUnqvksa dh rqyuk esa vf/kd ;k de vad vkoafVr dj ldrs gSA nwljh leL;k =qfV dks iw.kZ djus dh gS] ;fn 
cgqr de xq.kksa dk mi;ksx fd;k tkrk gS ;k cM+h la[;k esa xq.kksa dk mi;ksx fd;k tkrk gS rks nksuks n”kkvksa esa 
mRrjnkrk Hkzfer vkSj Fkdku esa gks ldrk gSA  

v- D;w&lkVZ iSekuk ¼Q-Sort Scale½ % 

dqN ekud ds lkFk lekurk ds vk/kkj ij oLrqvksa dks Øec) djus ds fy, ojh;rk vkns”k Rank 

Order izfØ;k dk mi;ksx D;w&lkVZ iSekuk esa fd;k tkrk gSA bl i)fr dh egRoiw.kZ fo”ks’krk ;g gS fd 
fofHkUu mÙkjnkrkvksa ds chp izfrfØ;kvksa dh rqyuk esa mÙkjnkrkvksa dh fofHkUu izfrfØ;kvksa ds chp rqyuk 
djuk vf/kd egRoiw.kZ gSA blfy, ;g fujis{k jsfVad iSekus ds ctk; ekiu dk ,d rqyukRed rjhdk gSA bl 
i)fr esa mÙkjnkrkvksa dks fdlh mRikn dh fo”ks’krkvksa ¼xq.kksa½ ;k fdlh mRikn dh cM+h la[;k esa czkaMksa dk 
o.kZu djus ds fy, cM+h la[;k esa dFku fn;s tkrs gSA mnkgj.k ds fy, vki cM+h la[;k esa if=dkvksa esa ls 
ojh;rk fu/kkZfjr djuk pkgrs gSA lkj.kh 6-5 esa fn[kk;k x;k gSA  
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lkj.kh 6-5 

D;w&lkVZ iSekuk izfØ;k dk mi;ksx djus okyh if=dkvksa dh ojh;rk 

funsZ”k % 

vkidks fn;s x;s cSx esa 90 if=dvksa ds fp= gSA d`i;k 10 if=dk,a pqus] ftUgsa vki lcls vf/kd 

ilan djrs gSA 20 if=dk,a ftUgs vki *ilan djrs gS* 30 if=dk,¡ ftuls vki *rVLFk* gS ¼u rks ilan djrs 

gS vkSj u gh ukilan½] 20 if=dk,Wa ftUgsa vki ukilan djrs gSa vkSj 10 if=dk,a ftUgsa vki lcls de ilan 

djrs gSA d`I;k Øec) if=dk ukeksa dks lacaf/kr esa lwphc) djsA vkidks iznku fd;s x;s QkeZ ds dkye gSA  

izk:i 

vf/kd ilan de  rVLFk ukilan lcls de ilan 
  

 

 

  

 

 

 
 

 

 

 

 

  

¼10½ ¼20½ ¼30½ ¼20½ ¼10½ 
/;ku ns fd lkVZ fd;s tkus okys mRrjksa dh la[;k 60 ls de ;k 140 ls vf/kd ugha gksuh pkfg,A 

,d mfpr Js.kh esa 60 ls 90 izfrfØ;k,a gksrh gS] ftlds ifj.kke Lo:i lkekU; ;k v)Z lkekU; forj.k gksrk 

gSA ;qfXer rqyuk rduhd dh rqyuk esa ;g fof/k rst vkSj de FkdkÅ gSA ;g fo’k; dks iSekus ds izR;sd 

fcUnq ij dksVk ds vuq:i gksus ds fy, Hkh etcwj djrk gS rkfd ,d v)Z lkekU; forj.k izkIr fd;k tk 

ldsA foi.ku vuqla/kku esa D;w izdkj dh mi;ksfxrk ,sls O;fDr;ksa ds lewgksa dks izkIr djuk gS tks leku 

izkFkfedrk,a iznf”kZr djrs gSA bl izdkj vf}rh; ¼Unique½ cktkj [k.Mksa dk izfrfuf/kRo djrs gSaA  

6-3-2 xSj rqyukRed iSekus ¼Non-Comparative Seales½ % 

;s iSekus cgqr gh ljy vkSj vR;f/kd mi;ksxh gSa] bUgsa nks Hkkxksa esa foHkkftr djds v/;;u fd;k tk 
ldrk gS %& 

v- lrr~ jsfVax Ldsy ¼Continuous Rating Scale½ 
c- enc) jsfVx iSekus ¼Intemised Rating Scale½ 
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v- lrr~ jsfVax Ldsy ¼Continuous Rating Scale½ % ;g iSekuk cgqr gh ljy vkSj vR;f/kd 

mi;ksxh gSA fujarj Js.kh iSekus esa] mRrjnkrk ,d lr~r js[kk ij mi;qDr fLFkfr ij ,d fu”kku yxkdj 

oLrqvksa dks Js.kh iznku djrk gS tks fu/kkZfjr pj ds ,d pje ls nwljs pje rd pyrk gSA fujUrj Js.kh 

iSekus ds mnkgj.k uhps fn;s x;s gS %  

iz”u % vki Vh0oh0 dks [kjhnus ds fy, ,d foKkiu dks ,d iFk&izn”kZd ds :i esa dSls vk¡dsaxs\ 

LdsV Vkbi A 

n`<+rk iwoZd lger            n`<+rk iwoZd vlger 
            

           

 
      

LdsV Vkbi B 

n`<+rk iwoZd lger            n`<+rk iwoZd vlger 
            

           

 
LdsV Vkbi C 

n`<+rk iwoZd lger              n`<+rk iwoZd vlger 
 10 9 8 7 6 5 4 3 2 1 0   
            

 
 

LdsV Vkbi D 

n`<+rk iwoZd vlger              n`<+rk iwoZd lger 
 1 2 3 4 5 6 7 8 9 10    
            

 
tc iSekuk A vkSj B dk mi;ksx fd;k tkrk gS] rks mÙkjnkrkvksa dk Ldksj ;k rks js[kk dks okafNr ds 

:i esa dbZ Jsf.k;ksa esa foHkkftr djds vkSj mRrjnkrk dks ml Js.kh ds vk/kkj ij ,d vad iznku djds 

fu/kkZfjr fd;k tkrk gS] ftlesa mldk fu”kku iM+rk gS] ;k nwjh dks feyhehVj esa ekidj fu/kkZfjr fd;k tkrk 

gSA ifj.kkeksa dk lkekU; :i ls vUrjky ekiu ds :i esa fo”ys’k.k fd;k tkrk gSA  

c- enc) ojh;rk iSekus (Itemised Rating Scales) % bl fof/k esa izR;sd oxZ ;k lewg ds lkFk la[;k,a 
vFkok O;k[;k,W ¼dFku½ tqM+s gksrs gSA lewg ;k oxZ iSekus dh fLFkfr esa tes gksrs gSA mRrjnkrk dks 
fdlh ,d oxZ ;k lewg dks pquus ds fy, dgk tkrk gS tks mRikn ds xq.k/keksZ dks iw.kZr% ifjHkkf’kr 
djrk gksA bl fof/k dk iz;ksx foi.ku vuqla/kku esa O;kid :i ls fd;k tkrk gSA bdkbZ ojh;rk 
iSekuk fuEu izk:i esa gks ldrs gSA ¼1½ jsf[kr izk:i esa] ¼2½ fyf[kr izk:i esa rFkk ¼3½ la[;kvksa ds :i 
esaA 
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rhuksa dk mnkgj.k fuEu gS&  

jSf[kd fyf[kr la[;kRed 

vuqdwy 

rVLFk 

foijhr 

iw.kZr;k larq’V 

larq’V 

u larq’V u vlarq’V 

dqN vlarq’V 

iw.kZr;k vlarq’V 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

 & 0 
& 1 
& 2 
& 3 
& 4 
& 5 
& 6 
& 7 
& 8 
& 9 
& 10 

 

dqN ojh;rk iSekus esa nks gh oxZ gksrs gSA lger rFkk vlgerA ftruk vf/kd oxZ gksrk gS] mlesa 
mruk gh yksp”khyrk ik;k tkrk gSA ,d iz”u& vki vius “kgj esa fLFkr eky esa fdruh ckj tkrs gS\ 

dHkh ugha   ceqf”dy   dHkh&dHkh   vDlj ckj&ckj  

mijksDr iz”u ls Li’V gS fd vf/kd oLrqfu’Brk mi;qDr tkudkjh izkIr djus esa lgk;d gSA bl 
iSekus esa “kCnksa dk egRoiw.kZ mi;ksx gksrk gSA   

blesa rhu izdkj ds ojh;rk iSekuksa dk O;k[;k fuEufyf[kr gS&  

¼v½- fydVZ Ldsy]  

¼c½- vFkZ foHksnd iSekuk] 

¼l½- LVsiy iSekuk  

uksV & vyx ls fydVZ iSekus dk O;k[;k blh v/;k; esa fd;k tk pqdk gSA  
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¼c½- vFkZ foHksnd iSekuk& 

;g ,d lkr vadksa dk ojh;rk iSekuk gS ftldk vafre okD; izFke okD; ds foijhr vFkZ 
j[krk gSA tSls& vPNk rFkk cqjk] dfBu vkSj ljyA ;g iSekuk mRrjnkrk ds fdlh oLrq vFkok vU; 
ds izfr ldkjkRed vFkok udkjkRed n`f’Vdks.k dk izn”kZu djrk gSA bl iSekus dks czksM] mRikn rFkk 
dEiuh dh Nfc rqyuk djus gsrq mi;ksx yk;k tkrk gSA blds vfrfjDr foKkiu] foi.ku] fof/k;ksa ,oa 
u;s mRikn ds fodkl esa Hkh bl iSekus dk mi;ksx fd;k tkrk gSA blds mnkgj.k fuEu gS &  

lkj.kh 6-6 

uohu &&&& &&&& &&&& &&&& &&&& &&&& &&&& iqjkuk 

vPNk &&&& &&&& &&&& &&&& &&&& &&&& &&&& cqjk 

lkQ &&&& &&&& &&&& &&&& &&&& &&&& &&&& xUnk 

egÙoiw.kZ &&&& &&&& &&&& &&&& &&&& &&&& &&&& O;FkZ 

eg¡xk &&&& &&&& &&&& &&&& &&&& &&&& &&&& lLrk 

etcwr &&&& &&&& &&&& &&&& &&&& &&&& &&&& detksj 

rqjUr &&&& &&&& &&&& &&&& &&&& &&&& &&&& /khjs 

eg¡xk &&&& &&&& &&&& &&&& &&&& &&&& &&&& lLrk 

 

vFkZ foHksnd iSekus esa foijhr vFkksZ okys “kCnksa dk iz;ksx mijksDrkuqlkj fd;k tkrk gSA chp esa fjDr LFkku 
gksrs gSA iSekus ds izR;sd Lrj ij Hkkj vkoafVr fd;s tkrs gSA ;s Hkkj $3] $2] $1] &1] &2] &3 vFkok 8] 7] 
6] 5] 4] 3] 2 o 1 gks ldrs gSA  

 fuEufyf[kr mnkgj.k ,d fo”ks’k czkaM ls lacaf/kr ugkus okys lkcqu ds mi;ksx ds laca/k esa vuqHko 
fd;k x;k gS&  

ugkus okys okcqu X czk.M ds laca/k esa izkIr vuqHko 

 $3 $2 
 

$1 
 

0 
 

&1 
 

&2 
 

&3 
 

 

mi;ksx   && && && && && && && vuqi;ksx 

vkd’kZd &&&& &&&& &&&& &&&& &&&& &&&& &&&& izfrd’kZ.k  

ldkjkRed &&&& &&&& &&&& &&&& &&&& &&&& &&&& udkjkRed 

ykHkdkjh &&&& &&&& &&&& &&&& &&&& &&&& &&&& gkfudkjd 

Ba.Mk &&&& &&&& &&&& &&&& &&&& &&&& &&&& xeZ 

vPNk &&&& &&&& &&&& &&&& &&&& &&&& &&&& cqjk 

:fpdj   &&&& &&&& &&&& &&&& &&&& &&&& &&&& v:fpdj 
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vFkZ foHksnd iSekus esa vki ik;sxs fd ckW;sa rjQ lkekU;r% ldkjkRed fo”ks’krk,a gksrh gSA bl izdkj 
mRrjnkrk ;Fkksfpr “kCnksa dh O;k[;k u gksus ij xyrh ugha djrk gSA mRrjnkrk ds izR;sd [kkus dk fujh{k.k 
fd;k tkrk gS mlds ckn Hkkj nsdj rqyuk gsrq ek/; vad fudkyk tkrk gSA  

l- LVsiy iSekuk ¼Stapel½ % 

;g ,d ¼Unipolar½ ,d ?kqzoh; ¼Rating½ iSekuk gksrk gS] blesa 10 la[;kvksa dh oxksZ dk mi;ksx fd;k 
tkrk gS] tks& 5 ls $5 rd gksrk gSA bl iSekus esa “kwU; ugha gksrk gSA mRrjnkrk Js.kh iznku djrs le; 
mfpr la[;k dks gh pqurk gSA $5 dk eryc mPp fMxzh vFkkZr~ vki cgqr T;knk izlUu gS] ogh & 5 dk 
eryc fuEu fMxzh vFkkZr~ vki cgqr T;knk vizlUu gSA  

 mnkgj.k ds fy, okD;ka”kksa ij fopkj djsa ¼i½ Lokfn’V Hkkstu] ¼ii½ rhcz lsok ¼Fast serivce½ jsLrjk ds 
fy, vPNk ekgkSyA ,d mRrjnkrk ls ;g ewY;kadu djus ds fy, dgk tkrk gS fd ;s “kCn ;k okD;ka”k fdlh 
fufnZ’V jsLrjk dk fdruk lVhd o.kZu djrs gSA  

$5 $5 $5 
$4 $4 $4 
$3 $3 $3 
$2 $2 $2 
$1 $1 $1 

Lokfn’V Hkkstu rhoz lsok     vPNk ekgkSy 
&1 &1 &1 
&2 &2 &2 
&3 &3 &3 
&4 &4 $4 
&5 &5 &5 

vkius [kkuk [kk;k vPNk yxk rks $3] $4 ;fn cgqr vPNk yxk rks $5 rd ns ldrs gSA ;fn [kkuk vPNk 
ugha yxk rks&1 ;fn vR;f/kd] [kjkc yxk rks& 5] rd ns ldrs gSA 

rhoz lsok ds lanHkZ esa ;fn jsLrjk esa lsok vPNh gS rks $3] $4 ;fn vf/kd vPNh gS rks $5 rd ns 
ldrs gSA ;fn lsok dh rhozrk [kjkc gS rks&1 ns ldrs gS] ;fn cgqr rhoz ugha gS rks &5 ns ldrs gSA  

jsLrjk ds ekgkSy dk Hkh Js.kh;u djus ds fy, ;fn ekgkSy vPNk gS rks $5 rd ns ldrs gS] blh 
izdkj ;fn [kjkc ekgkSy gS rks& 1 rFkk cgqr [kjkc gS rks& 5 Js.kh iznku fd;k tk ldrk gSA LVsiy iSekuk 
dk xq.k nks’k vFkZ&foHksnd iSekus ds leku gh gS] ;g ljyrk ls l`ftr fd;k tk ldrk gSA  

6-4  fydVZ dk vfHkof̀Rr ekiuh ¼vuqekiu½  % 

 vfHko`fRr fdlh ?kVuk ds izfr O;fDr dh vkarfjd vuqHkwfr ¼Feeling½ rFkk fo”okl gksrk gSA bldk 
ekiu cM+k gh dfBu gSA vr% “kks/kdrkZ dks iz”ukoyh vkfn fof/k;ksa }kjk mlds er dks Kkr dj vfHko`fRr ds 
laca/k esa vuqeku yxkuk iM+rk gSA  

lkekftd vfHko`fRr ds ekiu ds fy, yhdVZ vfHko`fRr ekiu i)fr dk mi;ksx fd;k tkrk gSA 
ftldk fo’kn~ O;k[;k fuEufyf[kr gS&  
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yhdVZ dh vfHko`fRr ekiu i)fr dks fuEupj.kksa esa foHkkftr fd;k tk ldrk gS&  

1- dFkuksa dk ,d=hdj.k % lcls igys ftl vfHko`fRr dk ekiu djuk gksrk gSA ml vfHko`fÙk ds 
laca/k esa ?kukRed ¼vuqdwy½ vkSj _.kkRed ¼izfrdwy½ dFkuksa dks ,d= fd;k tkrk gSA ;s 
dFku ¼iz”u½ iqLrdksa] ys[kksa] if=dkvksa rFkk fo}kuksa ls fopkj&foe”kZ ds vk/kkj ij Kkr fd;s 
tkrs gSA ;s dFku vfHko`fRr ls ftrus vf/kd lacaf/kr gksaxs mrus vPNs gksaxsA dFkuksa dks ljy 
laf{kIr vkSj Li’V cukus dk iz;kl fd;k tkrk gSA  

2- dFkuks dk laiknu % tc vki dFkuksa dks ,df=r dj ysrs gSa mlds ckn ml dFkuksa dks 
lkFkZd] Li’V] ljy o laf{kIr cuk;k tkrk gSA laiknu esa ;fn dksbZ dFku ekih tk jgh 
vfHko`fÙk ls lacaf/kr izrhr ugha gksrk gks mls lq/kkjus dk iz;kl fd;k tkrk gS vkSj ;fn lq/kkj 
laHko ugha gks rks ,sls iz”u dks gVk fn;k tkrk gSA ekih tkus okyh vfHko`fÙk ds ;fn dqN 
miHkkx ;k i{k gS rks izR;sd miHkkx ;k i{k ds laca/k esa mi;qDr la[;k esa iz”u j[ks tkrs gSa 
fQj mUgsa izR;sd miHkkx ;k i{k ds Øe esa Øec) fd;k tkrk gSA  

3- ekiuh dk vkjafHkd Lo:i % iz”u ¼dFku½ ,df=r djus rFkk muds laiknu ds ckn lHkh iz”uksa dks 
lkQ&lkQ Øekuqlkj fy[k fy;k tkrk gS vkSj fy[kus ds i”pkr~ izR;sd dFku ds lkeus ,d ik¡p 
fcUnq ekiuh Hkh cuk;h tkrh gSA bl ik¡p fcUnq ekiuh dh lgk;rk ls ,d fuf”pr vfHko`fRr dks 
ik¡p fHkUu ek=kvksa esa ekik tk ldrk gSA ;g ik¡p fcUnq ekiuh fuEu izdkj ls gksrh gS& 

ik¡p fcUnq ekiuh 

 

    iw.kZ&lger     lger vfuf”pr     vlger     iw.kZr lger 

4- vkjafHkd Lo:i dk iz”kklu % vkjafHkd Lo:i rS;kj gksus ds ckn 300&400 mRrjnkrkvksa ds lewg ij 
bl ekiuh dk iz”kklu dj lewg ds izR;sd lnL; ls vkjafHkd izk:i ds dFkuksa ds mRrj izkIr dj 
fy;s tkrs gSA ekiuh ds vkjafHkd izk:i esa ftrus dFku ¼iz”u½ vko”;d gksa mlls nks xqus dFku j[kus 
pkfg,A ftlls fd tc dFkuksa dk p;u in fo”ys’k.k ds vk/kkj ij fd;k tk;s rc mi;qDr la[;k esa 
dFkuksa ds p;uksa esa vklkuh gksA  

5- ekiuh ds vkjafHkd izk:i ij izkIr izR;qRrjksa dk Qykadu ¼Scoring½ % Qykadu esa ;fn dFku /kukRed 
¼vuwdwy½ gS rks iw.kZr% lger izR;qRrj ij 4 vad] lger izR;qRrj ij 3 vad] vfuf”pr izR;qRrj dks 2 
vad rFkk vlger izR;qRrj dks 1 vad rFkk iw.kZr% vlger izR;qRrj dks *0* vad nsrs gSA blh izdkj 
izfrdwy vfHko`fRr;ksa ds fy, _.kkRed ¼izfrdwy½ dFkuksa ds fy, Qykadu esa iw.kZr% vlger izR;qRrj 
dks 4 vad] vlger izR;qÙkj dks 3 vad vfuf”pr izR;qRrj dks 2 vad] lger izR;qRrj dks 1 vad rFkk 
iw.kZr% lger izR;qÙkj dks *0* vad fn;k tkrk gSA ,d iz;ksT; dks lHkh izR;qÙkjksa dks Qykadu dj bl 
iz;ksT; dk lEiw.kZ izkIIrakad izkIr dj ysrs gSA lHkh dFkuksa ds izkIrkadksa dks tksM+us ls lEiw.kZ izkIrkad 
izkIr gks tkrk gSA  

6- in fo”ys’k.k vkSj inksa ;k iz”uksa dk p;u % tc ,d lewg ds iz;ksT;ksa ls vfHko`fRr ekiuh ds izk:i 
dks Hkjokdj izR;qRrj izkIr dj ysrs gS rFkk mudk Qykadu dj ysrs gSa rc lkaf[;dh; fo”ys’k.k ds 
vk/kkj ij dFkuksa dk p;u djrs gSA dFkuksa ds p;u ds fy, in fo”ys’k.k fof/k ¼Item Analysis½ dk 
mi;ksx djrs gS] izR;sd dFku dk in fo”ys’k.k djus ds fy, gh ewY; ;k foHksnu ewY; ¼T-value or 
Discriminative Value½ Kkr djrs gSA vafre :i ls fdlh dFku dk p;u rHkh djrs gSA tc mldk 
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Vh eku 1-75 vFkok blls vf/kd izkIr gksrk gSA ftu dFkuksa dk T&eku 1-75 ls de gksrk gS mls 
fudky fn;k tkrk gSA bl izdkj in fo”ys’k.k ds vk/kkj ij tks dFku ¼iz”u½ pqus tkrs gS] ogha 
vfUre :i ls vfHko`Rr ekiuh esa lfEefyr fd;s tkrs gSA  

in fo”ys’k.k esa gh ewY; Kkr djus ds fy, loZizFke ijh{k.k dks lewg ij iz”kkflr djus ls 

tks izR;qRrj izkIr gq, gS] bu izR;qRrj ds vk/kkj ij izkIrkdksa dk vko`fRr forj.k cuk;k tkrk gSA bl 

vko`fRr forj.k esa vf/kdre izkIrkad izkIr djus okys 25 izfr”kr vkSj U;wure izkIrkad izkIr djus okys 

25 izfr”kr iz;ksT;ksa dk p;u djds nks lewg cuk fy;s tkrs gSa mPp lewg rFkk fuEu lewgA fQj 

izR;sd dFku ds izfr nksuksa lewgksa ds izkIrkadksa esa lkFkZd vUrj Vh ewY; ds vk/kkj ij djrs gSA 

Vh&ewY; Kkr djus ds lw= fuEufyf[kr gS &  

t = 
୫భି୫మ

ඨ
౩భ

మ

ొభ
ା

౩మ
మ

ొమ
 

 

ftlesa m1 = ,d dFku ij mPp lewg dk e/;eku eku 

m2 = ,d dFku ij fuEu lewg dk e/;eku eku 

sଵ
ଶ ¾ ,d dFku ds izfr mPp lewg ds izR;qRrj forj.kksa ds izlj.k  oxZ   

sଶ
ଶ ¾ ,d dFku ds izfr fuEu lewg ds izR;qRrj forj.kksa ds izlj.k  oxZ   

N1 = mPp lewg esa iz;ksT;kas dh la[;k  

N2 = fuEu lewg esa iz;ksT;ksa dh la[;k  

7- vfHko`fRr ekiuh dk vafre izk:i % vafre izk:i esa osnh dFku ¼iz”u½ j[ks tkrs gSa ftudk 
Vh&ewY; 1-75 ;k blls vf/kd gksrk gSA bl izdkj pqus gq, dFku vfHko`fÙk ekiuh ds vfUre 
izk:i esa lfEefyr dj fy;s tkrs gS vkSj vfUre izk:i rS;kj dj fy;k tkrk gSA  

6-5 ekiuh ds fofo/k vk;ke ¼Mullidimensional scaling½ % 

 cgqvk;keh ekiu vis{kkd`r vf/kd tfVy ekiuh ;a= ¼Device½ gS ysfdu bl izdkj ds ekiu ds lkFk 
oLrqvksa] O;fDr;ksa ;k nksuksa dks U;wure tkudkjh lwpuk ds lkFk ekiu fd;k tk ldrk gSA cgqvk;keh ekiu 
dks okLrfod :fp ds vo/kkj.kkRed ;k HkkokRed vk;keksa dks fpf=r djus ds fy, izfØ;kvksa dks ,d lsV ds 
:i esa of.kZr fd;k tk ldrk gSA ;g fofo/k izdkj ds O;fDrijd fu.kZ;ksa dks fpf=r djus ds fy, vPNk 
i}fr gSA bl ekiu dk mi;ksx rc fd;k tkrk gS tc ,d v/;;u esa lHkh pjksa ¼pkgs&fefVªd ;k xSj ehfVªd½ 
dk fo”ys’k.k ,d lkFk fd;k tkrk gS vkSj ,sls lHkh pj Lora= gksrs gSA cgqvk;keh ekiu esa vUrfuZfgr /kkj.kk 
;g gS fd yksx ¼izfroknh½ oLrqvksa ds ,d lewg dks dsoy ,d ds ctk; dbZ vk;keksa ¼,d nwljs ds lkFk 
vlacaf/kr½ ij ,d nwljs ds leku deksosl leku ekurs gSA cgqvk;keh ekiu rduhdksa ds ek/;e ls dksbZ Hkh 
foUnqvksa ds ,d lewg ds chp T;kferh; :Ik ls LFkkuksa vkSj vUrlZcU/kksa dk izfrfuf/kRo dj ldrk gSA okLro 
esa ;s rduhd ,d ;k ,d ls vf/kd rF;ksa dk ekius ds fy, mi;ksx esa yk;h tkrh gSA 
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6-6 ,d mfpr vfHkòfRr ekiuh dk p;u % 

bl bdkbZ esa ekiu dh dqN fof/k;ksa dk v/;;u fd;k x;kA izR;sd fof/k ds dqN xq.k gS] rks dqN nks’k 
Hkh gSA vc vkils iwNk tk ldrk gS fd vfHko`fÙk ekius gsrq dkSu ls fof/k vf/kd mi;qDr gSA lkekU;r% 
vfHko`fRr ds ekiu gsrq fdlh Hkh fof/k dk iz;ksx fd;k tk ldrk gS] fdUrq lHkh mn~ns”;ksa gsrq lHkh fof/k;k¡ 
mi;qDr ugha gksrh gSA vr% mlh rduhd dk mi;ksx djuk pkfg, tks vkidks vf/kdre lwpuk,W miyC/k 
djok,A ekiu fof/k dk p;u dbZ ?kVdksa ij fuHkZj djrk gSA ;s ?kVd fuEufyf[kr gS& 

1- leL;k ¼iz”u½ dk izdkj ,oa lkaf[;dh; fo”ys’k.k&  

ojh;rk oxhZdj.k ,oa Hkkj fof/k;k¡a iz”u dh izd`fr ,oa mi;ksx esa yk, tkus okys lkaf[;dh 
fo”ys’k.k ij Hkh fuHkZj djrk gSA mnkgj.k ds fy,] ojh;rk dsoy ek’kk;h lead gksus ij lkaf[;dh 
fo”ys’k.k gsrq leL;k mRiUu djrh gSA  

2- rqyukRed ,oa xSj&rqyukRed iSekuksa ds chp p;u&  

izk;% ik;k x;k gS fd xSj&rqyukRed iSekus dh ctk; rqyukRed iSekuksa dk mi;ksx vPNk 
jgk gSA fuEufyf[kr mnkgj.k dk voyksdu djsaA vki czkaM , ds lkcqu ds mi;ksx ls fdruk larq’V 
gS& 

iw.kZr% larq’V vkaf”kd larq’V irk ugha vkaf”kd vlarq’V iw.kZr% vlarq’V 

;g ,d xSj rqyukRed iSekuk gS rFkk dsoy ,d fl)kUr dk gh O;k[;k dj jgk gSA ogh 
rqyukRed iSekuk mRrjnkrk dks fdlh vk;ke dks ojh;rk nsus gsrq ck/; djrk gSA  

mnkgj.kkFkZ % fuEu esa ls dkSu lk lkcqu dk czkaM vki ilan djrs gSA czksM , ;k czkaM ch mijksDr 
mnkgj.k esa vki nks czkaMks dh rqyuk dj jgs gSA vr,o dbZ fLFkfr;ksa esa vkids fy, rqyukRed iSekuk vf/kd 
mi;ksxh gksrk gSA  

3- oxZ fpUgksa ds izdkj&  

ekiu ,oa iSekus ds bl v/;k; esa dbZ oxZ fpUgksa ;Fkk] ekSf[kd rFkk vkafdad dh ppkZ dh x;h 
gSA dbZ “kks/kdrkZ ekSfyd fpUgksa dk mi;ksx djrs gS rkfd oxksZ dk mRrjnkrk ljyrk ls le> ysA 
mRrjnkrk dh le> rFkk f”k{kk dk Lrj bl fu.kZ; dks izHkkfor djrk gSA  

4- oxksZ dh la[;k& 

pw¡fd dksbZ ,d vuqdwyre oxZ la[;k ugha gksrhA vr% oxksZ dh la[;k 5 ls 9 ds chp esa gksuh 
pkfg,A blds vykok ;fn dqN mÙkjnkrk gsrq rVLFk iSekuk laHko gks rks fo’k; la[;k esa oxksZ dk 
mi;ksx djuk pkfg,A  

5- larqfyr ,oa vlarqfyr iSekuk& 

lkekU;r% oLrqijd lead gsrq larqfyr iSekus dk mi;ksx djuk pkfg,A  
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6- ncko ,oa xSj&ncko oxZ& 

;fn mRrjnkrk dksbZ viuk n`f’Vdks.k ugha j[krk gS rks leadksa dh “kq)rk gSA xSj&ncko okys 
oxksZ dk mi;ksx djuk pkfg, tks fd **irk ugha** fodYi lqyHk djok,aA  

6-7 lS)kfUrd iz”u % 

[kkyh LFkkuksa dh iwfrZ djsa& 

1- vke rkSj ij iSekus ds-------------------------- Lrj gksrs gSaA 

2- ;qXe rqyukRed ekiu dk fodkl----------------- us fd;k FkkA 

3- -------------------------,d xSj&rqyukRed iSekuk gSA 

4- ----------------------------- ds ekiu ds fy, rhdVZ vfHko`fÙk ekiu i)fr dk mi;ksx fd;k tkrk gSA 

5- vuqdwyre oxksZa dh la[;k------------------ ls----------------------- ds chp es gksuh pkfg,A 

lR; ,oa vlR; NkfV,¡ % 

1- ekiu vkSj vuqieku esa varj ugha gksrk gSaA 

2- Øe lwpd vuqekiu dk iz;ksx djds rRoksa dh ,d gh fn”kk esa vuqlkj fHk™krk crkbZ tk 
ldrh gSA 

3- D;&lkVZ ekiu rduhd xSj rqyukRed ekiuh gSA 

4- ojh;rk vkns”k iSekuk rqyukRed rduhd gSA 

5- vfHko`fÙk fdlh ?kVuk ds izfr O;fDr dh vkarfjd vuqHkwfr rFkk fo”okl gksrk gSA 

6-8 cks/k iz”uksa ds mÙkj % 

[kkyh LFkkuksa dh iwfrZ djsa& 

1- Pkkj] 2- FkLVZUk] 3- lrr~ jsfVax Ldsy] 4- lkekftd vfHko`fÙk 5-5]9 \ 

lR; ,oa vlR; okys iz”uksa ds mÙkj 

1- vlR;] 2- lR;] 3- vlR;] 4- lR;] 5- lR; 
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6-9 Loij[k iz”u % 

1- ekiu ,oa vuqekiu ls vki D;k le>rs gSa] ;s nksuksa ,d nwljs ls fdl izdkj fHkUu gSA  

2- ekiu ds fofHkUu Lrjksa dh O;k[;k dhft,A  

3- yhdVZ ds vfHko`fRr ekiuh dk o.kZu dhft,A  

4- rqyukRed ekiu vkSj xSj&rqyukRed ekiu esa vUrj Li’V dhft,A  

5- ojh;rk vkns”k iSekuk D;k gS] ;g ;qXe ryukRed iSekus ls fdl izdkj fHkUu gSA  

6- vFkZ&foHksnd iSekus dks le>kb,A  

7- ekiuh ds fofo/k vk;keksa dk laf{kIr o.kZu dhft, rFkk ,d mfpr vfHko`fRr ekiuh ds p;u ij 
fdu&fdu foUnqvksa dk /;ku j[kuk vko”;d gksrk gSA Li’V dhft,A  

 
 

@@@@ 
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bdkbZ 07  js[kk ,oa fp= ¼js[kkadu ,oa vkjs[k½ Graphs & Diagrams % 

bdkbZ dh :ijs[kk  

7-0  mn~ns”;  

7-1  lkaj.kh;u] fp= o js[kkafp= 

7-2  fp=e; izn”kZu dh mi;ksfxrk ,oa lhek,¡ 

7-3 fp= jpuk ds fu;e  

7-4  fp=ksa ds izdkj  

7-5  fp= &ys[k 

7-6  vko`fÙk vk;r fp= 

7-7  fp=ksa rFkk fcUnq js[kk fp=ksa esa vUrj  

7-8 fofHkUu izdkj ds js[kkfp= 

7-9 dkyJs.kh ds js[kkfp= 

7-10 cks/k iz”u 

7-11 cks/k iz”uksa ds mÙkj 

7-12 Loij[k iz”u 
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7-0 mís”;   

;g bdkbZ eki esa fuEufyf[kr le> fodflr djus esa l{ke gksxh & 
 leadksa ds izLrqrhdj.k dh le>A  
 fp=ksa }kjk izn”kZu dh mi;ksfxrk ,oa mldh lhekvksa dh le>A  
 fp= jpuk ds fu;e dh le>A  
 fp=ksa ds izdkj ,oa fp=ys[k dh le>A 
 vko`fRr vk;r fp= dh le>A 
 fofHkUu izdkj ds js[kkfp= dh le> rFkk]  
 dky Js.kh ds js[kkfp= dh le> fodflr gks ik;sxhA 

7-1 lkj.kh;u] fp= o js[kkfp= %  

leadksa dks izLrqr djuk ,d dyk gSA lkj.kh] fp= ,oa js[kkfp= rhuksa gh leadksa ds izLrqrhdj.k dh 
fof/k;k¡ gS] ijUrq rhuksa esa vusd vurj gS] ftldk mYys[k djuk bl v/;k; es Bhd ls le>us ds fy, 
lehphu gksxkA  

7-1-1 lkj.kh& leadksa ds izLrqrhdj.k ds fy, lkj.kh;u izkjfEHkd vkSj vko”;d fØ;k gSA lkj.kh lkaf[;dh 
fo”ys’k.k dk vk/kkj gSA fofHkUu lkaf[;dh eki Kkr djus ds fy, igys rF;ksa dks laf{kIr djds lkj.kh ds :i 
esa j[kk tkuk vko”;d gSA blds foijhr fp= ,oa foUnqjs[k leadksa dk izn”kZu ek= djrs gSA okLro esa] tgkWa 
lkj.kh dk dk;Z lekIr gksrk gS] ogkWa ls fp= o js[kkfp= dk dk;Z vkjEHk gksrk gSA lkj.kh esa izLrqr fd;s tkus 
ls leadksa dk ;FkkFkZ xf.krh; :i u’V ugha gksrk tcfd fp=ksa o fcUnqjs[kksa esa vR;f/kd “kq)rk ugha gksrh rFkk 
muds }kjk rF;ksa ds lw{e vUrj iznf”kZr ugha fd;s tk ldrsA lkj.kh }kjk cgqxq.kh leadksa dh ijLij rqyuk 
dh tk ldrh gS] ijUrq fp=ksa o js[kkfp=ksa }kjk vusd xq.kksa dh rqyuk laHko ugha gSA lkj.kh cukuk fp= o 
js[kkfp= dh jpuk dh vis{kk ljy gSA fp=ksa o js[kkfp=ksa ds fy, mfpr ekin.M fu/kkZfjr djuk fo”ks’k 
;ksX;rk dk vuqHko dk dke gSA lkj.kh esa yksp gksrk gSA vr% mls vko”;drkuqlkj ifjorhZr fd;k tk ldrk 
gS] ijUrq fp= o js[kkafp= esa ifjorZu djuk ljy ugha gSA  

lkj.kh esa dqN nks’k Hkh gksrs gSA izFke lkj.kh esa vkd’kZ.k dk vHkko gksrk gS tcfd fp= o js[kkfp= 
vkd’kZd gksrs gS vkSj efLr’d ij LFkk;h izHkko Mkyrs gSA nwljs] lkj.kh dks le>us o mlls fu’d’kZ fudkyus 
ds fy, xf.krh; Kku dh vko”;drk gksrh gS tcfd fp= o js[kkfp= dks lkekU; O;fDr ,d gh n`f’V esa 
le> ysrk gS vkSj og fofHkUu rF;ksa dh vkil esa ljyrkiwoZd rqyuk dj ldrk gSA rhljs cM+h&cM+h 
lkjf.k;ksa eas tfVyrk o vLi’Vrk gksrh gS] ijUrq fp=ksa o js[kkfp=ksa esa ljyrk o Li’Vrk gksrh gSA  

7-1-2 fp= % lkj.kh o foUnq js[k dh rqyuk esa fp= vf/kd ljy] vkd’kZd o izHkko”kkyh gksrs gSA ;gh dkj.k gS 
fd foKkiu o izpkj dk;Z esa mudk fo”ks’k mi;ksx gksrk gSA buls le; o Je dh Hkh cpr gksrh gS] ijUrq ;s 
okLrfod leadksa ds LFkkukiUu ugha gks ldrs] dsoy muds lgk;d gksrs gSA ekin.M vkfn esa ifjorZu djds 
buls HkzekRed fu’d’kZ fudkys tk ldrs gS rFkk budk nq:i;ksx ljyrk ls fd;k tk ldrk gSA  

7-1-3 foUnqjs[k % xf.krh; n`f’Vdks.k ls foUnqjs[kkfp= vkjs[kh; fp=ksa ls vf/kd egRoiw.kZ gksrs gSA mudh 
lgk;rk ls vusd lakf[;dh eki tSls e/;dk] foHkktu&ewY;] cgqyd vkfn fu/kkZfjr fd;s tk ldrs gS rFkk 
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vkfFkZd fu;eksa dk fp=.k fd;k tk ldrk gSA vkUrjx.ku o ck/;x.ku rFkk lglEcU/k o izrhixeu dk 
v/;;u djus esa Hkh foUnqjs[kh; oØ mi;ksxh gSA fp=ksa dh lgk;rk ls ;g dk;Z laHko ugha gSA  

7-2 fp=e; izn”kZu dh mi;ksfxrk ,oa lhek,¡ %  

vk¡dM+ksa ¼leadksa½ dks jkspd ,oa vkd’kZd T;kferh; vkd`fr;ksa ;k ys[kkfp=ksa ¼Charts½ vFkok fp=ksa 
¼Pictures½ ;k ekufp=ksa (Maps) ds :i esa iznf”kZr djus dh fØ;k fp=e; izn”kZu ¼diagerammatic 

representation½ dgykrh gSA leadksa ds fp=e; izn”kZu dks ys[kk fp=h; izn”kZu *;k* vkjs[kh izn”kZu* Hkh dgrs 
gSA  

fdlh us Bhd gh dgk gS *,d fp= gtkj “kCnksa ds cjkcj gksrk gS] ¼A picture is worth a thousand 

words½ lkaf[;dh fp=ksa ds fuEufyf[kr mi;ksfxrk ,oa ykHk gS&  

1- vkd’kZd vkSj izHkko”kkyh lk/ku& fp= vR;Ur vkd’kZd vkSj jkspd gksrs gSa rFkk ekuo efLr’d ij 
LFkk;h Nki NksM+rs gSA lkekU; O;fDr;ksa ds fy, ;g vR;Ur mi;ksxh gksrk gSA cgqrk;r la[;k esa yksx 
la[;kvksa esa :fp ugha j[krs] D;ksfd mUgsa le>us] ;kn j[kus rFkk muls fu’d’kZ fudkyus esa dfBukbZ 
gksrh gS] ogha ij fofHkUu jaxksa ds cus jkspd fp=] vuk;kl gh mudk /;ku vkdf’kZr djrs gSA muds 
efLr’d ij Hkkj uga iM+rkA vadksa dh rqyuk esa ;s vf/kd LFkk;h gksrs gSA vkd’kZd o izHkkoksRiknd gksus 
ds dkj.k gh vk/kqfud foKkiuksa esa vf/kdrj fp=ksa dk iz;ksx gksrk gSA  

2- ljy o cks/kxE; % fp= ,d ,slk lk/ku gS ftlls tfVy rF; vf/kd ljy vkSj cks/kxE; cu tkrs gS] 
rFkk mudh lHkh fo”ks’krk,¡ Li’V gks tkrh gSA mnkgj.k ds fy, tula[;k o`f) vFkok ewY; òf)] juksa 
esa o`f) tSls lead vklkuh ls le> esa ugha vkrs ijUrq bUgha leadksa dks ;fn mi;qDr lkaf[;dh; fp= 
ds :i esa izLrqr fd;k tk, rks lkjh fLFkfr ,d gh n`f’V esa Li’V gks tkrh gSA   

3- leadksa ds fof”k’V vf/ky{k.kksa izòfÙk;ksa dk Li’Vhdj.k % lkjf.k;ksa ds tfVyrk ds dkj.k rF;ksa ds 
fof”k’V vfHky{k.k iznf”kZr ugha gks ikrk gSA ;g dk;Z fp=ksa ls Li’V :i ls gks tkrk gSA fp= leadksa 
ds ewy vFkZ esa dksbZ o`f) ugha djrs ijUrq mudh foosdiw.kZ jpuk vkSj v/;;u ls oxksZ vkSj lead 
Jsf.k;ksa dh izeq[k fo”ks’krk,W Lo;a Li’V gks tkrh gSA  

4- rqyuh; gksuk % fp=ksa dh lgk;rk ls fofHkUu leadksa dh ikjLifjd rqyuk ljyrk ls dh tk ldrh gS] 
tSls nks Vheksa ds }kjk cuk;s x;s juksa dh rqyuk mi;qDr lakf[;dh; fp=ksa }kjk ljyrk ls dh tkrh 
gSA  

5- le; o Je dh cpr % fp=ksa dks ns[kus] le>us rFkk muls fu’d’kZ rd igq¡pus esa fo”ks’k v/;;u o 
ifjJe dh vko”;drk ugha gksrhA vr% fp=ksa ls le. o Je dh cpr gksrh gSA  

6- lwpuk ,oa euksjatu ds lk/ku % mi;ZqDr fp= egRoiw.kZ lwpuk nsus ds lkFk&lkFk gekjk euksjatu Hkh 
djrs gSA budks ns[kus ls :fp] mRlqdrk ,oa mRlkg esa o`f) gksrh gSA  

7- czEgk.Mh; mi;ksfxrk % vusd ykHkksa ds dkj.k fofHkUu {ks=ksa esa lkaf[;dh; fp=ksa dk O;kid iz;ksx gksrk 
gSA O;kikj] okf.kT; foKkiu rFkk [ksy ds {ks=ksa esa fp= cgqr mi;ksxh vkSj egRoiw.kZ gksrs gSA bl izdkj 
lkaf[;dh; fp=ksa d mi;ksfxrk lkoZHkkSfed gSA os lHkh {ks=ksa esa laeadksa dks uothou iznku djrs gSA  
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fp=ksa dh lhek,¡ ¼Limitations½ % vkidks lkaf[;dh; fp=ksa dh lhekvksa dks Hkh tkuuk vko”;d gS 
ftlls vki budk mi;ksx lko/kkuh ls dj ldsA eksjksu us blds lEcU/k esa mfpr gh dgk gS fd] *fdlh fp= 
dk v/;;u djus esa iw.kZ ltx ¼lko/kku½ jguk ykHkizn gksrk gSA fp= bruk ljy fu’diV vkSj vkd’kZd 
yxrk gS fd ykijokg O;fDr vklkuh ls ew[kZ cu tkrk gS* fp=e; izLrqrhdj.k dh fuEufyf[kr izeq[k 
ifjlhek;sa gS&  

1- lhfer ifj”kq)rk % lkaf[;dh; fp=ksa dh “kq)rk lhfer gksrh gSA okLro esa] fp=ksa }kjk ;FkkFkZ 
lajpukRed izn”kZu laHko ugha gSA os lfUudV ewY;ksa ¼Approximate Value½ij vk/kkfjr gksrs gSA vr% 
os rF;ksa dk “kq) foospu ugha djrsA  

2- vuqi;qDrrk % fofHkUu ewY;ksa dk lw{e vUrj iznf”kZr djus ds fy, fp=e; izn”kZu loZFkk vuqi;qDr gSA 
mnkgj.k ds fy, 5940 vkSj 5830 dk vUrj fp=ksa }kjk Li’V ugha fd;k tk ldrk pkgs ekin.M dqN 
Hkh j[kk tk;sA  

3- rqyuh;rk dh lhfer gksuk % fp=ksa }kjk lgh rqyukRed v/;;u ds fy, ;g vko”;d gS fd lead nks 
;k nks ls vf/kd gks rFkk LoHkko esa ltkrh; gks vU;Fkk HkzekRed fu’d’kZ fudysaxsA fofHkUu xq.kksa ds 
vk/kkj ij cus fp= vrqyuh; gksrs gSA 

4- cgqxq.kh izn”kZu esa dfBukbZ % fp=ksa ds :i esa cgqxq.kh lwpuk,= iznf”kZr ugha dh tk ldrhA ;s 
lkjf.k;kas ds :i esa iznf”kZr dh tk ldrh gSA 

5- nq:Ikz;ksx ¼Misuse½ % fp=ksa dk nq:i;ksx ljyrk ls fd;k tk ldrk gSA xyr ekin.M ij cus fp= 
HkzekRed gksrs gSA foKkiu vkfn esa rks budk vR;f/kd nq:i;ksx fd;k tkrk gSA 

fp= lkjf.k;ksa ds Lfkkuki™k ugha gS& fp= fu’d’kZ ds izkIr djus dk ,d lk/ku gS] ftldk iz;ksx 
lkjf.k;ksa ds lkFk&lkFk djuk pkfg,A dsoy fp=ksa ls gh ;FkkFkZ ifj.kke ugha dkys tk ldrsA okLro esa fp= 
lkjf.k;ksa ds vuqiwjd gS] LFkkukiUu ughaA  

7-3 fp= jpuk ds fu;e ¼General Rules for Constructing Diagram½ % 

 fp=ksa dk jpuk ,d fof”k’V ;ksX;rk okyk dk;Z gSA fp=ksa dks vkd’kZd ,oa izHkko”kkyh cukus ds fy, 
fuEu fu;eksa dk vuqikyu djuk vko”;d gksrk gS&  

1- “kq) ,oa vkd’kZd % fp= ,sls gks tks n”kZdksa dk /;ku vuk;kl gh vkdf’kZr dj ldsA ysfdu vkd’kZ.k 
ds fy, mudh “kq)rk dk ifjR;kx ugha djuk pkfg,A v”kq) fp=ksa ds HkzekRed fu’d’kZ fudyrs gSA 
foUnqjs[kk i= ¼Graph Paper½ ij cus fp= vf/kd “kq) gksrs gSA  

2- mi;qDr vkdkj % fp=ksa dk vkdkj ,slk gks tks u rks cM+k gks u gh NksVk gksA izi= ds e/; esa cus 
fp= ds pkjksa vksj eksVh js[kk,W [khap nsus ls mldk vkd’kZ.k ewY; c<+ tkrk gSA  

3- “kh’kZd ,oa vuqfVIi.kh ¼Title and Foodnote½ % izR;sd fp= ds mij Li’V] iw.kZ ,oa laf{kIr f”k’kZd dk 
gksuk vko”;d gS] ftlls ;g Kkr gks fd fp= esa D;k iznf”kZr fd;k x;k gSA ;fn dksbZ Hkh rF; fp= 
ds voyksdu ls Li’V u gks rks mlds fy, ,d O;k[;kRed vuqfVIi.kh uhps ckbZ vksj nsuh pkfg,A  

89



 
 

4- mi;qDr ekin.M ¼Suitable Scale½ % fp= jpuk ls igys mfpr ekin.M ;k iSekus dk fu/kkZj.k djuk 
vko”;d gksrk gSA fcuk mfpr ekin.M ds fp= ugha cuk;s tk ldrs gSA dkxt ds vkdkj vkSj 
leadksa dh izd`fr dks /;ku esa j[kdj gh mfpr ekin.M fu/kkZfjr fd;k tkuk pkfg,A lkekU;r;k] 

mnXr iSekuk ¼Vertical Scale½ fp= ds ck;h vksj rFkk {kSfrt iSekuk ¼Horigontal Scale) uhps dh vksj 
vafdr djds iznf”kZr djuk pkfg,A fp= ds f”k’kZd ds ikl gh iSekuk fy[k nsuk pkfg,A  

5- fp= dk [khapuk ¼Driawing of Diagrams½ % fp= dks lnSo T;kferh; midj.kksa ¼isafly] Ldsy vkfn½ 
dh lgk;rk ls cukuk pkfg,A fp= ds fofHkUu foHkkxksa ;k mi&foHkkxksa ds vUrj dks fcUnqvksa] mnXr ;k 
{kSfrt js[kkvksa] pkj[kkuksa vkfn }kjk Li’V dj nsuk pkfg,A tgkWa rd laHko gks] fp=ksa ;k muds foHkkxksa 
ds vUnj “kCn ;k vad ugha fy[kus pkfg,] blls fp= xUns izrhr gksus yxrs gSA dHkh&dHkh fofHkUu 
foHkkxksa esa izfr”kr ds vad fy[ks tk ldrs gSA 

6- ladsr ¼Index) % fp= esa fpUgksa dk iz;ksx gksrk gS] tSls& fcUnqvksa] js[kkvksa] [kkj[kkuksa vkfn ds vFkZ dks 
Li’V djus ds fy, fp= ds mij ,d dksus esa ladsr nsuk pkfg,] ftlls fp= ds fofHkUu foHkkxksa dks 
le>us ,oa rqyuk djus esa vklkuh gksA  

7- lzksr ¼Source½ % tks lead fp= esa iznf”kZr gks jgs gSa] muds lzksr uhps ns nsuk pkfg,A blls mldh 
fo”oluh;rk c<+ tkrh gSA  

8- ljyrk ¼Simplicity½ % ljyrk vkjs[kh; fp=ksa dk vko”;d xq.k gSA vr% fp= brus ljy gksus pkfg, 
fd lkekU; O;fDr Hkh mls vklkuh ls le> ldsA  

9- *mi;qDr* fp= dk pquko ¼Selection of a Suitable Diagram½ % mi;qDr fp= dk pquko djuk ,d 
tfVy dk;Z gSA fp= vusd izdkj ds gksrs gS] tks vyx&vyx izdkj ds leadksa ds fy, mi;qDr gksrs 
gSA mfpr fp= dk pquko leadksa dh izd`fr] izn”kZu dk mn~ns”;] U;wure o vf/kdre ewY;ksa dk 
vuqikr rFkk lkaf[;dh ds foosd] vH;kl o vuqHko ij fuHkZj gksrk gSA 

vr% fp=ksa dh jpuk ds fy, mijksDr /;krksa dk /;ku j[kuk vko”;d gksrk gSA  

7-4 fp= jpuk ds fu;e ¼General Rules for Constructing Diagram½ % 

 leadksa dks izLrqr djus ds fy, ftrus Hkh fp=ksa dk mi;ksx fd;k tkrk gS] mUgsa eq[;r% N% Hkkxksa esa 
foHkkftr fd;k tk ldrk gS& 

 ,d foLrkj okys ;k ,d foek fp=A 

 nks foLrkj okys ;k f}&foek fp=A 

 rhu foLrkj okys ;k f}&foek fp=A 

 fp= ys[kA 

 eku&fp=A 

 O;kolkf;d fp=A 
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 ikB~;Øekuqlkj fofHkUu izdkj ds fp=ksa esa ls dsoy fp= ys[k ¼Pictograms or Pictures½ dk v/;;u 
djuk gSA  

7-5 fp=&ys[k ¼Pictograms or Pictures½ % 

fp=&ys[k vFkkZr leadksa dk fp=ksa }kjk izn’kZu blds vUrxZr leadksa dks lEcfU/kr oLrqvksa ds vkd’kZd 
fp=ksa }kjk iznf”kZr fd;k tkrk gSA tSls&fdlh ns”k dh tula[;k esa euq’; ds fp=ksa }kjk] fofHkUu ;kstukvksa esa 
ljdkj ds dqy O;; dks :i;s dh xM~Mh ds fp=ksa }kjk lhesaV dk mRiknu iSdsV ds fp= cukdj iznf”kZr 
fd;k tk ldrk gSA fp= leadksa ds vuqikr esa cuk;s tkrs gSA foKkiu o izpkj dk;Z esa budk cgqr vf/kd 
iz;ksx gksrk gSA ;s vR;Ur vkd’kZd ,oa izHkko”kkyh gksrs gSaA vui< O;fDr Hkh bls vklkuh ls le> ysrs gSA 
ysfdu budh jpuk djuk ljy ugha gSA 

fuEufyf[kr mnkgj.k dks fp= ys[kk }kjk izLrqr fd;k x;k gSA  

mnkgj.k &1 

nks phuh feyksa esa dk;Zjr Jfedksa dh la[;k dks mi;qDr fp= ys[k }kjk izLrqr dhft,&  

phuh fey A      11]000 

phuh fey B       5]000 

gy %  

nks phuh feyksa esa Jfedksa dh la[;k 

A 
 

Scale 

B 
 

 

¾ 1000 Jfed 

 

7-6 vkòfÙk vk;r fp= ¼Frequency Historam½ % 

tSlk fd uke ls gh Li’V gS fd *vko`fÙk fp=* mu lkaf[;dh; _[kykvksa ds fp=h; izLrqrhdj.k dks 
izdV djrk gS ftls lkaf[;dh esa *vko`fRr forj.k* dgk tkrk gSA bl izdkj d _[kyk esa pj ds ewY; dh 
iqujko`fRr gksrh jgrh gSA vFkkZr~ pj ds fHkUu&fHkUu ewY; dh dbZ ckj iqujko`fRr gksrh gSA mnkgj.k ds f,] eku 
fy;k fd 40&50 ds e/; vad izkIr djus okys fo|kfFkZ;ksa dh la[;k 50 gS] 50&60 ds e/; vad izkIr djus 
okys fo|kfFkZ;ksa dh la[;k 40 gS rFkk 60&70 ds e/; vad izkIr djus okys fo|kfFkZ;ksa dh la[;k 20 gSA  
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 vfofPNUu lead Js.kh ¼lrr~ J̀a[kyk½ dk izn”kZu djus ds fy, vko`fRr vk;r fp= dh jpuk dh tkrh 
gSA ;g vk;rkdkj fp=ksa dk og lewg gksrk gS] ftlesa vk;rksa dh Å¡pkbZ vko`fRr;ksa ds vuqikr esa j[kh tkrh 

gSA vko`fRr vk;r fp= dks lksiku fp= ¼Staircase Diagram) ;k [k.M fp= (Block Diagram) Hkh dgrs gSA 

bldk fuekZ.k djus ds fy, oxkZUrjksa dh lhekvksa (Class Limits) dks Hkqtk{k ij rFkk vkòfRr;ksa dks dksfV&v{k 
ij iznf”kZr fd;k tkrk gS fQj izR;sd oxkZUrj dh lhekvksa ds eki&foUnqvksa ij vko`fRr ds ÅWpkbZ ds eki ds 
cjkcj yEc js[kk,a [khapdj vk;r fp= cuk fy;k tkrk gSA bl izdkj lHkh oxkZUrjksa ds vk;r ,d nwljs ls 
lVs gq, jgrs gSA ;fn oxkZUrj lekos”kh gSa rks igys mUgsa viothZ cuk ysuk pkfg,A 

 ;fn forj.k esa vko`fRr;ksa izfr”kr ds :I esa izdV dh x;h gS rks mUgsa iznf”kZr djrs le; enksa dh 

la[;k ds LFkku ij vko`fRr;ksa ds izfr”kr dks vafdr fd;k tkrk gSa vk;r fp= (Histogram) nks izdkj ds gkssrs 
gSA  

1- leku oxkZUrj okys vk;r fp= 
2- vleku oxkZUrj okys vk;r fp= 

7-6-1 leku oxkZUrj okys vk;r fp= % 

leku oxkZUrj okys vk;r fp= os gSa tks leku oxkZUrj okys vkWdM+ksa ij vk/kkfjr gksrs gSA tc J̀[kyk 
ds oxkZUrj ,d leku gksa rks vko`fRr vk;r fp=ksa dh pkSM+kbZ ,d leku gksrh gSA vk;rksa dh yEckbZ oxkZUrjksa 
dh vko`fRr;ksa ds vuqikr esa gksrh gSA le> fodflr djus ds fy, fuEufyf[kr mnkgj.k fn;k tk jgk gS &  

mnkgj.k ¼Illustration½ % 

fuEufyf[kr rkfydk esa ,d dkyst ds fo|kfFkZ;ksa ds okf.kT; ds iz”u&i= esa izkIr vd fn, x;s gSA 
bUgsa ,d vk;rfp= }kjk izdV djsa&  

vad 0&10 10&20 20&30 30&40 40&50 50&60 60&70 

fo|kfFkZ;ksa dh la[;k  5 10 15 20 12 8 4 

gy ¼Solution½ % 

lkaf[;dh esa vyx&vyx vad izkIr djus okys fo|kfFkZ;ksa dh la[;k& 
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7-6-2 vleku oxkZUrj okys vk;r fp= % 

vleku oxkZUrj okys vk;r fp= os gSa tks vleku oxkZUrj okys vk¡dM+ksa ij vk/kkfjr gksrs gSA tc 
oxkZUrj vleku gks rks budks izdV djus okys vkdM+ksa dh pkSM+kbZ ,d leku ugha gksrhA oxksZ ds vkdkj ds 
vuqikr esa pkSM+kbZ c<+rh ;k ?kVrh gSA bl izdkj dh vko`fRr;ksa dks vko`fRr fp= cukus ls igys lek;ksftr 
¼Adjust½ dj fy;k tkrk gSA ,slk djrs le; lcls igys de oxkZUrj okys oxZ dks fy;k tkrk gS] vkSj nwljs 
oxZ dh vko`fRr;ksa dks Ø; ds vuqlkj fy[kk tkrk gSA lek;ksftr rRo dks fuEufyf[kr lw= ls Kkr fd;k 
tkrk gS&  

 

 

 
mnkgj.k ds fy, ekuyhft, lcls de oxkZUrj okyk oxZ 5&10 gS rFkk mlls cM+k oxkZUrj 10&20 gS] 

ftldh vko`fÙk 12 gSA bl mnkgj.k esa cM+k oxkZUrj lcls de oxkZUrj dh rqyuk esa nqxquk gSA blfy, 
lek;ksftr rRo ଵ଴

ହ
= 2 gksxkA blfy, cM+s oxkZUrj dh vko`fÙk;ksa dks nks ls Hkkx dj nsuk  pkfg, vFkkZr~ 

12»2 ¾ 6] bl vad dks] ftlds }kjk vko`fRr dks Hkkx dj fn;k tkrk gS] lek;ksftr rRo dgk tkrk gSA 
;gk¡ 2 lek;ksftr rRo gSA vleku oxkZUrj okys vk;rfp= (Histogram) dk mnkgj.k fuEu gS&  

 

mnkgj.k ¼Illustration½ % 

 fuEufyf[kr vk¡dM+ksa dks vk;r fp= }kjk iznf”kZr dhft, %& 

ekfld osru  :0 esa etnwjksa dh la[;k 
10&15 7 
15&20 10 
20&25 27 
25&30 15 
30&40 12 
40&60 12 
60&80 8 

gy ¼Salution½ % 

Js.kh dks ns[kus ls irk pyrk gS fd oxkZUrj vleku gSA vr% vko`fRr fp= cukus ls igys vko`fRr;ksa 
dk lek;kstu vko”;d gS] ugha rks og lgh fp= ugha gksxkA iz”u esa fn;s x;s U;wure oxkZUrj ¼ik¡p½ 5 dk 
gSA blds foijhr dqN oxkZUrj 10 o 20 dk Hkh gSA blfy, js[kkfp= cukus ls igys vko`fRr /kuRo 
¼Frequency Density½ dh x.kuk djuh pkfg,A vko`fRr;ksa dks lek;ksftr rRo ls Hkkx nsus ij tks la[;k vkrh 
gS] mls vko`fRr ?kuRo dgk tkrk gS] vFkkZr~ &  

 

 

fdlh oxZ dk lek;ksftr rRo ¾ oxZ dk oxkZUrj 

lcls de oxkZUrj 

vko`fÙk ?kuRo ¾ 

  vko`fÙk 

lek;ksftr rRo  
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vr% lek;ksftr rkfydk fuEu izdkj ls cusxhA  

vleku oxkZUrj dh vko`fÙk;ksa dk lek;kstu 

ekfld osru :i;s esa etnwjksa dh la[;k lek;ksftr rÙo vkòfÙk ?kuRo 

10&15 7 5

5
= 1 7 »1 ¾ 7 

15&20 10 5

5
= 1 10 »1 ¾ 10 

20&25 27 5

5
= 1 27 »1 ¾ 27 

25&30 15 5

5
= 1 15 »1 ¾ 15 

30&40 12 10

5
= 2 12 » 2 ¾ 6 

40&60 12 20

5
= 4 12 » 4 ¾ 3 

60&80 8 20

5
= 4 8 » 4 ¾ 2 

Åij nh x;h rkfydk esa U;wure oxkZUrj 5 gS] igys pkj oxksZ dk vUrj 5 gS] vFkkZr~ U;wure oxkZUrj 
ds cjkcj gSA ijUrq ik¡poas dk 40&30 ¾ 10 gSA] vFkkZr~ U;wure oxkZUrj 5 ls nqxquk gSA bldh enksa dks 2 ls 
Hkkx fd;k x;k gS vkSj bl Øe esa vkxs Hkh djds vko`fRr ?kuRo izkIr fd;k x;k gSA rr~I”pkr~ vko`fRr vk;r 
fp= dk fuekZ.k fd;k tk;sxk&  

vyx&vyx varjky dh osru izkIr djus okys etnwjksa dh la[;k  
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7-7 fp=ks rFkk fcUnqjs[kk fp=ksa esa vUrj  % 

leadksa dk foUnqjs[kh; izn”kZu js[kk i= ij iwoZ fu/kkZfjr ekin.M ds vuqlkj izkfdr fcUnqvksa dks vkil 
esa feykus ls cuh js[kkvksa o oØks ds :i esa fd;k tkrk gSA okafMaxVu ds vuqlkj *js[kk dk /kqeku efLr’d dks 
izHkkfor djus ea lkj.khd`r fooj.k dh vis{kk dgha vf/kd “kfDr”kkyh gksrk gSA og mruh “kh?kzrk ls ;g 
iznf”kZr djus esa leFkZ gS fd D;k gks jgk gS vkSj D;k gksus okyk gS] ftruh “kh?kzrk ls gekjh vk¡[k ;g dk;Z 
djus esa leFkZ gSA 

fp=e; izn”kZu vkSj foUnqjs[kh; izn”kZu nksuksa gh tfVy ,oa uhjl leadksa dks ljy] vkd’kZd vkSj 
izHkkoh <ax ls izLrqr djus dh izfof/k;k¡ gSA fQj Hkh buesa fuEufyf[kr vUrj gS& 

1- fuekZ.k (Construction) js[kkafp= fcUnq js[kh; i= ¼Graph Paper½ ij cuk, tkrs gSa]  tcfd fp= 
dk fuekZ.k lkekU;r% lk/kkj.k dkxt ij dh tkrh gSA  

2- mi;ksx ¼Use½ lkaf[;dh fp=ksa dk iz;ksx fo”ks’k :i ls LFkku laca/kh {ksf.k;ksa (Spatial Series½ ds 
fu:i.k ds fy, fd;k tkrk gSA blds foijhr dky Js.kh rFkk ¼Time Series½ rFkk vko`fÙk caVuksa 
¼Frequency distribution½ dks izHkko”kkyh ,oa vkd’kZd <ax ls iznf”kZr djus ds fy, fcUnq js[kkfp=ksa 
dk iz;ksx lokZf/kd mi;qDr gSA  

3- mi;qDrrk ¼Suitability½ fp= vf/kd vkd’kZd gksrs gS blfy, os izpkj vkSj foKkiu ds fy, cgqr 
mi;qDr gSA fp=ksa dh jpuk esa lfUudVu dk vf/kd iz;ksx gksrk gSA leadksa dk okLrfod vFkZ le>us 
esa fp=ksa dk dksbZ ;ksxnku ugha gksrkA vr% ,d lkaf[;dh; “kks/kdÙkkZ ds n`f’Vdks.k ls lkaf[;dh; 
fo”ys’k.k esa ;s lgk;d ugha gksrsA blds foijhr js[kkfp= lkaf[;d vkSj “kks/kdrkZ }kjk fo”ys’k.k dk;Z 
esa cgqr mi;qDr gksrs gSA oLrqr% fcUnqjs[kh; fo”ys’k.k vkSj izLrqrhdj.k ds fcuk “kks/k dk;Z dh dYiuk 
Hkh ugha dh tk ldrhA  

4- dqN lkaf[;dh; ekiksa dk fu/kkZj.k ¼Delermenation of some statistical measunes½ % fo”ks’k izdkj ds 
vko`fÙk js[kk&fp=ksa }kjk fLFkfr lEcU/kh ek/; tSls cgqyd ¼Mode½] e/;dk ¼Medion½] rFkk foHkktu 
ewY;ksa ¼Partition Values½ dk fu/kkZj.k fd;k tk ldrk gSA blds vfrfjDr foUnqjs[kh; fof/k }kjk dqN 
ekU;rkvksa ds v/khu leadksa dk vkUrxZ.ku ,oa ok/;x.ku rFkk iwokZUkqeku dk Hkh vkadyu fd;k tk 
ldrk gSA tcfd fp=ksa }kjk ,slk djuk vlaHko gSA 

5- xf.krh; laca/k ¼Malhematical Relationship½ % ,d fcUnq js[kkfp= nks pj ewY;ksa esa xf.krh; laca/k 
izLrqr djrk gS tcfd fp= pj&ewY;ksa ds e/; dsoy rqyukRed v/;;u esa lgk;d gksrk gSA 

5- fuekZ.k dh tfVyrk ¼Complixity in construction½ % fcUnq js[kkfp= foUnq js[kk&i= ij fuf”pr 
ekin.M ds vuqlkj cuk, tkrs gSaA vr% mudh jpuk lkaf[;dh; fp=ksa dh jpuk dh vis{kk ljy 
gksrh gSA izk;% Ikk;k tkrk gS fd ,d gh izdkj ds leadksa ds fy, fofHk™k izdkj ds fp= cuk, tk 
ldrs gSaA vr% loksZi;qDr fp= dk p;u dh dfBu gksrk gSA 
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7-8 fofHk™k izdkj ds js[kkfp= % 

 

foUnqjs[kh; fof/k dk iz;ksx nks izdkj Hkh lead&Jsf.k;ksa ds izn”kZu ds fy, fd;k tk ldrk gSA ;s 
lead&Js.kh fuEufyf[kr gSa %& 

1& dkys&Js.kh ¼Time Series½ 

2& vko`fÙk caVu ¼Frequencey Distribution½ 

ikB~;Øekuqlkj vko`fÙk caVuksa ds js[kkfp= dk O;k[;k ;gk¡ fd;k x;k gSA tks fuEu izdkj ds gksrs gSa & 

7-8-1 js[kk&vko`fÙk fp= ¼Line frequency Diagram½   

bl fp= }kjk [kf.Mr lead ekykvkas dk foUnqjs[kh; izn”kZu fd;k tkrk gSA ewY;ksa dks Hkqtk{k ¼X-axis½ 
ij rFkk vko`fÙk;ksa dks dksfV&v{k ¼Y-axis½ ij j[kdj izR;sd ewY; ds foUnq ij mldh vko`fÙk ds eki dh 
Å¡pkbZ ds cjkcj yEc js[kk [khap nh tkrh gSA 

mnkgj.k ¼Illustration½ % 

fuEu leadksa dk fcUnqjs[kh; fp=.k dhft,&  

Hkkj ¼fdyks½ 45 46 47 48 49 50 51 52 53 54 

fo|kfFkZ;ksa dh la[;k 4 6 9 18 26 15 10 5 4 3 
 

  

7-8-2 vko`fÙk&vk;r&fp= ¼Histogram½   

vko`fÙk&vk;r&fp= dk o.kZu blh v/;k; esa 7-6 ds varxZr fd;k tk pqdk gSA 
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7-8-3 vko`fÙk cgqHkqt ¼Frequncey Polygon½   

vk¡dM+ksa dk ;g fp=h; izLrqrhdj.k tks vusd Hkqtkvksa okyk T;kf;rh; fp= gksrk gS] vko`fÙk cgqHkqt 
dgykrk gSA ;g vk;r fp= ¼Histogram½ ds izR;sd vk;r ds “kh’kZ ds e/;&fcUnqvksa dks ljy js[kkvksa }kjk 
feykdj cuk;k tkrk gSA vk;r fp= dks igys cuk, fcuk Hkh vko`fÙk cgqHkqt dks [khapk tk ldrk gSA blds 
fy, gj oxZ ds e/;&fcanq ds ewY; dks xzkQ isij ds X- v{k ij vafdr dj fy;k tkrk gS rFkk vuqKfir 
vko`fÙk;ksa dks Y-v{k ij vafdr fd;k tkrk gSA iSekus ¼Fast-rule½ dh lgk;rk ls fofHk™k oxksZa dh vko`fÙk;ksa dks 
n”kkZus okys fcUnqvksa dks ljy js[kkvksa }kjk feyk fn;k tkrk gSA blds QyLo:Ik tks js[kkfp= curk gS mls 
vko`fÙk cgqHkqt ¼Frequencey Palygon½ dgrs gSaA vkofÙk cgqHkqt ds nksuksa fdukjksa dks vk/kkj js[kk rd c<+k fn;k 
tkrk gSA ,slk blfy, fd;k tkrk gS ftlls cgqHkqt dk {ks=Qy vk;rfp= ds {ks=Qy ds cjkcj gks tk,A ;g 
/;ku j[kuk pkfg, fd ,d xzkQ isij ij ,d ls vf/kd vko`fÙk cgqHkqt f[kaps t ldrs gS ijUrq ,d ls vf/kd 
vk;r ughaA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr rkfydk esa ,d dkWyst ds fo|kfFkZ;ksa ds xf.kr ds ipsZ esa izkIrkad fn;s x;s gSa] bUgsa vko`fÙk 
cgqHkqt }kjk izdV djsaA 

Hkkj ¼fdyks½ 0&10 10&20 20&30 30&40 40&50 50&60 60&70 

fo|kfFkZ;ksa dh la[;k 5 10 15 20 12 8 5 

 

gy ¼Solution½ % 

mijksDr vk¡dM+ksa ds vk/kkj ij vko`fÙk cgqHkqt fuEufyf[kr <+ax ls cuk;k tk ldrk gSA js[kkfp= esa 
igys vk;r cuk;k x;k gS] rRi”pkr~ izR;sd vk;r dh Åijh Hkqtk dk e/;&fcUnq fudkyk x;k gSA vk;r 
fp= esa fn, gq, vk;rksa ds e/;&fcUnqvksa dks ljy js[kkvksa }kjk feyk;k x;k gSA cgqHkqt ds vafre fljksa dks 
vk/kkj js[kk ¼Base Line½ ls feyk;k x;k gSA ,slk blfy, fd;k tkrk gS fd cgqHkqt dk {ks=Qy vk;rfp= ds 
{ks=Qy ds cjkcj gks tk,A 
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mnkgj.k ¼Illustration½ % 

fuEufyf[kr vk¡dM+kas ds vk/kkj ij vk;r fp= ds fcuk ¼Without Histogram½ vko`fÙk cgqHkqt cukb,  

vad  10&20 20&30 30&40 40&50 50&60 60&70 

fo|kfFkZ;ksa dh la[;k 10 15 20 22 15 10 

 

gy ¼Solution½ % 

vk;r fp= ds fcuk vko`fÙk cgqHkqt cukus ds fy, fn, gq, vadksa ds oxkZUrj ds e/;&fcUnq ¼Mid-value½ 
fudkys x;s gSaA blds ckn e/;&fcUnq rFkk muls lacaf/kr vko`fÙk;ksa dks xzkQ isij ij vafdr djds mUgsa ljy 
js[kk }kjk feyk;k tkrk gSA izkIr oØ vko`fÙk cgqHkqt gksxkA 

vad e/;&ewY; fo|kfFkZ;ksa dh la[;k 

10&20 M.V. ¾ ୐భା୐మ

ଶ
  ¾

ଵ଴ାଶ଴

ଶ
 ¾ 15 10 

20&30    
ଶ଴ାଷ଴

ଶ
 ¾ 25 15 

30&40     ¾
ଷ଴ାସ଴

ଶ
 ¾ 35 20 

40&50   ¾
ସ଴ାହ଴

ଶ
 ¾ 45 22 

50&60   ¾
ହ଴ା଺଴

ଶ
 ¾ 55 15 

60&70   ¾
଺଴ା଻଴

ଶ
 ¾ 55 10 

 

vc mijksDr vk¡dM+ksa ds vk/kkj ij uhps fn, x, fp= esa fcuk vk;rfp= cuk, vko`fÙk cgqHkqt cuk;k 
x;k gSaA 
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7-8-4 vko`fÙk oØ ¼Freqency Cerce½ % 

;g cgqHkqt dk gh ,d :ikUrj.k gSA ;g vko`fÙk cgqHkqt dk eqDr gLrjhfr ls [khapk gqvk ljfyr 
¼Smoothed½ :Ik gSA vko`fÙk oØ dk {ks=Qy vko`fÙk cgqHkqt ds cjkcj gksrk gSA blesa ;g iz;kl fd;k tkrk gS 
fd vko`fÙk cgqHkqt dh dks.kh;rk ¼Angularity½ lekIr gks tk,A 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr leadksa ds fy, ,d vko`fÙk oØ cukb, % 

oxkZUrj ¼vk;q o’kksZa eas½ 0&10 10&20 20&30 30&40 40&50 50&60 60&70 50&60 

fo|kfFkZ;ksa dh la[;k 150 300 500 800 1000 900 400 100 

 

gy ¼Solution½ % 

iz”u ds lHkh oxkZUrj leku gSA vr% lcls igys vk;r cusxk fQj vk;r ds “kh’kZ ds e/; fcUnq dks 
eqDr gLr fu’dks.k js[kkvksa }kjk feyk fn;k x;k gS %  

 

7-8-5 lap;h vko`fÙk oØ ;k vkstkbo ¼rksj.k½ % 

 

vkstkbo ;k lap;h vko`fÙk oØ gS tks xzkQ isij ij lap;h vko`fÙk;ksa dks vafdr djds cuk;k tkrk gSA 
bldh jpuk nks izdkj ls dh tk ldrh gS % 

1- *ls de* fof/k ;k Åijh lhekvksa dh vksj c<+rh gqbZ lap;h vko`fÙk;k¡ %  bl fof/k esa ge fupyh lhekvksa 
ls vkajHk djrs gSa vkSj vkof̀Ùk;ksa dks tksM+rs tkrs gSaA mnkgj.k ds fy, ,d J̀a[kyk esa 0&5] 5&10 rFkk 
10&15 oxkZUrj gksa] rks ge 5 ls de dh vko`fÙk;k¡ fudkysaxs fQj 10 ls de vkSj fQj 15 ls de dh 
vko`fÙk;ka fudkysaxsA bu vko`fÙk;ksa dks tksM+dj c<+rk gqvk oØ cuk fy;k tkrk gS] *ls de vkstkbo* 

2- *ls vf/kd* fof/k ;k fupyh lhekvksa dh vksj ?kVrh gq;h lap;h vko`fÙk;k¡ % bl fof/k esa ge mijh 
lhekvksa ls vkjaHk djds vko`fÙk;ksa dks ?kVkrs tkrs gSaA mnkgj.k ds fy, vxj ,d Jà[kyk esa 0&5] 
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5&10 rc 10&15 oxkZUrj gks] rks ge 0 ls vf/kd vko`fÙk;k¡ fudkysxsa] fQj 5 ls vf/kd vkSj fQj 10] 
ls vf/kd vko`fÙk;k¡ fudkysxsaA izkIr vko`fÙk;ksa dks tksM+ ls ,d ?kVrk gqvk oØ izkIr gksrk gS ftls ge 
*ls vf/kd vkstkbo* ¼More than ogine½ dgrs gSaA 

mnkgj.k ¼Illustration½ % 

okf.kT; ds iz”ui= esa izkIr vadksa dk C;ksjk vko`fÙk forj.k }kjk izLrqr fd;k x;k gSA blds vk/kkj ij 
*ls de* vkstkbo vkSj *ls vf/kd* vkstkbo cukb,A 

vad 0&5 5&10 10&15 15&20 20&25 25&30 30&35 35&40 

fo|kfFkZ;ksa dh la[;k 4 6 10 10 25 22 18 5 

 

gy ¼Solution½ % 

¼i½ lcls igys *l de* rFkk *ls vf/kd* ds vk/kkj ij lap;h vko`fÙk dh lkj.kh cuk ysuk pkfg,A tks fuEu  
gS %& 

lap;h vko`fÙk lkj.kh 
¼Cumulative frequency table½ 

ls de *vkstkbo* ls vf/kd *vkstkbo* 

vad lap;h vko`fÙk vad lap;h vko`fÙk 
5 ls de  4 0 ls vf/kd    4 

10 ls de 4$6 ¾ 10 5 ls vf/kd 100&4 ¾ 96 

15 ls de 10$10 ¾ 20 10 ls vf/kd 96&6 ¾ 90 

20 ls de 20$10 ¾ 30 15 ls vf/kd 90&10 ¾ 80 

25 ls de 30$25 ¾ 55 20 ls vf/kd 80&10¾ 70 

30 ls de 55$22 ¾ 77 25 ls vf/kd 70&25 ¾ 45 

35 ls de 77$18 ¾ 95 30 ls vf/kd 45&22 ¾ 23 

40 ls de 95$5 ¾ 100 35 ls vf/kd 23&18 ¾ 5 

  40 ls vf/kd 5&5 ¾ 0 
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js[kkfp= ¼v½] ¼c½ rFkk ¼l½ esa X&va{k ij vad rFkk Y&va{k ij lap;h vko`fÙk;ksa ;k fo|kfFkZ;ksa 
dh la[;k dks izdV fd;k x;k gSA fp= ¼v½ esa *ls de* dk lap;h vko`fÙk od gSA fp= ¼c½ esa 1 ls 
vf/kd lap;h vko`fÙk oØ gSA fp= ¼l½ esa nksuksa izdkj ds lap;h vko`fÙk ds oØ la;qDr :Ik esa fn[kk, 
x;s gSaA 

 

7-9 dky&Js.kh ds js[kkfp= ¼Time Series Graphs½ % 

 

dky&Js.kh vFkkZr le; lead ekyk dks lrr~ oØksa ds :Ik esa iznf”kZr fd;k tkrk gS rks ,sls js[kkfp=ksa 
dks dky&Js.kh ds js[kkfp= dgrs gSaA dky&Js.kh ds fp=ksa dh jpuk esa le; ¼o’kZ] ekg] lIrkg vkfn½ dks lnk 
Hkqtk{k ij ¼X-axis½ rFkk ewY;ksa dks dksfV& v{k ¼Y-axis½ ij vafdr fp= nks izdkj dh eki Jsf.k;ksa ds vk/kkj 
ij cuk;s tk ldrs gS& 

¼v½- izkd`frd eki Js.kh }kjk ;k] 

¼c½- vuqikr eki Js.kh ds vk/kkj ijA 

7-9-1 izkd`frr eki Js.kh ds dkfyd fp= ¼Historigram on Natural Scale½ % 

;fn le; Js.kh ls lacaf/kr fujis{k ewY;ksa ¼Absolute Values½ dks lk/kkj.k fcUnqjs[kh; i= ij iznf”kZr 
djukgks rks izkd`frd eki Js.kh dk iz;ksx fd;k tkuk mfpr gksrk gSA D;ksafd ;g xf.krh; òf) ¼Arithmetic 

Progression½ dk izn”kZu djus ds fy, mi;qDr le>h tkrh gSA blds vk/kkj ij ;fn dksfV v{k ij iSekuk 1 
ls0eh0 ¾ 10 bdkb;k= rks 2 ls0eh0 ¾ 20 bdkb;k¡ 3 ls0eh0 ¾ 30 bdkb;k¡ vkfnA ;s Hkh nks izdkj ds gks 
ldrs gSa %& 

1- fujis{k dkfyd fp= ¼Absolute Historigram½ % tc dky Js.kh ¼dkfyd&fp=½ ds js[kkfp= ds fy, 
lead Js.kh ds gh ekSfyd leadksa ;k ewy jkf”k;ksa dks izkafdr fd;k tkrk gS rks mls fujis{k dkfyd 
fp= dgrs gSaA blesa fujis{k ewY;ksa] tSls Vu] fdyksxzke] fdyksehVj] :Ik;s vkfn dk iz;ksx fd;k tkrk 
gSA 
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3- funsZ”kkad ¼Index Historigram½ % tc okLrfod ewY;ksa ds LFkku ij mu ewY;ksa ds lwpdkadks vFkkZr~ 
lkis{k ewY;ksa dks fcUnqjs[kh; i= ij vafdr fd;k tkrk gS rks og js[kkfp= funsZ”kkad dkfyd fp= 
dgykrk gSA  

mnkgj.k ¼Illustration½ % ¼,d dky Js.kh½] ¼fujis{k dkfyd&fp=½ mÙkj izns”k esa xr nl o’kksZa ds xsgw¡ 
mRiknu ¼nl Vu eas½ ds fuEu lw= vk¡dM+ksa dks miq;Dr js[kkfp= }kjk izLrqr dhft,& 

Ok’kZ 1 2 3 4 5 6 7 8 9 10 
xsgw¡ mRiknu ¼nl yk[k Vu½ 12-1 10-9 9-9 12-3 10-4 11-4 16-5 18-7 20-1 23-3 
 

gy ¼Solution½ % Hkqtk{k ij 1 ls0eh0 ¾ 1 o’kZ vkSj dksfV v{k ij 1 ls0eh0 ¾ 2-5 ¼nl yk[k Vu½ 
dk ekin.M fy;k x;k gSA 

mÙkj izns”k esa xsgw¡ dk mRiknu 

mnkgj.k ¼Illustration½ % ¼,d ls vf/kd dky&Js.kh½] ¼fujis{k dkfyd fp=½ uxj iz;kxjkt dh vk;] 

O;; vkSj cprA ?kkVs ds fuEufyf[kr leadksa dks foUnqjs[kh; fp= }kjk izLrqr dhft,&  

Ok’kZ ¼vk; djksM+ :0½ 5-0 5-5 6-0 7-7 8-5 10-2 10-6 11-2 12-0 

O;; ¼djksM+ :0½ 4-0 5-0 6-5 8-0 10-0 9-6 10-9 11-0 12-6 

cpr ¼$½@?kkVk ¼&½ $1-0 $0-5 &0-5 &0-3 &1-5 $0-6 &0-3 $0-2 &0-6 
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uksV % funsZ”kkad dkfyd fp= lwpdkadksa dks izkafdr djds cuk, tkrs gS] buls lkisf{kd ifjorZuksa dk vkHkkl 
gksrk gSA ;s Hkh ,d ;k vf/kd pj ewY;ksa dks iznf”kZr djus ds fy, cuk;s tk ldrs gSaA bUgsa cukus dh fof/k 
fujis{k dkfyd fp=ksa dh gh Hkk¡fr gSA 

7-9-2 vuqikr eki Js.kh ¼Ratio Scale½ % 

dky Js.kh esa gksus okys ¼Relative½ ;k vuqikfrd ifjorZuksa dks vakfdr djus ds fy, vuqikr eki 
Js.kh ¼Ratio Scale½ ;k v)Z y?kqx.kdh; ekin.M ¼Semi-Logarithmic Sales½ dk iz;ksx fd;k tkrk gSA 
vuqikr eki Js.kh }kjk T;kferh; o`f) vFkkZr~ 1]2]4]8]16]32]64 vkfn dk izn”kZu gksrk gSA 

vuqikr eki&Js.kh ij js[kkfp= dh jpuk fuEu nks jhfr;ksa }kjk dh tk ldrh& 

¼v½- ewY;ksa ds y?kqx.kdh; ¼Logs½ dks lk/kkj.k fcUnqjs[kk i= ds mnxz ekin.M ij vkafdr djsA 

¼c½- ewY;ksa ds y?kqx.kdh; fcUnqjs[kk&i= ¼Semi-Logarithimic Graphy paper½ ij vkafdr djdsA 
f}rh; jhfr ljy gS fdUrq y?kqx.kdh; js[kki= vklkuh ls miyC/k u gksus ds dkj.k 

vf/kdrj izFke jhfr dk iz;ksx fd;k tkrk gSA 

7-10 cks/k iz”u % 

fjDr LFkkuksa dh iwfrZ djsa & 

1- tgk¡ lkj.kh dk dk;Z lekIr gksrk gS] ogk¡ ls ---------------- o -------------- dk dk;Z vkjaHk gksrk gSA 
2- fp= --------------------- ds vuqikr esa cuk;s tkrs gSaA 
3- vk;r fp= -------------------- izdkj ds gksrs gSaA 
4- js[kkfp= ------------------------------ ij cuk, tkrs gSaA 
5- fp= rFkk fcUnqjs[kk leadksa dks ------------------- o ----------------------- <+ax ls izLrqr djus dh izfof/k;k¡ gSA 

lR; ,oa vlR; NkfV,¡ % 

1- lkj.kh esa vkd’kZ.k dk vHkko gksrk gSA 

2- ,d fp= gtkj “kCnksa ds cjkcj gksrkgSA 

 
 

,  
 
 
  , 
 
 
  /
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3- fp=ksa dk jpuk ,d fof”k’V ;ksX;rk okyk dk;Z ugha gSA 

4- fp=ksa esa fpUgksa dk iz;ksx ugha gksrk gSA 

5- vleku oxkZUrj okys vk;r fp= ds fy, lek;ksftr rRo dks fudkyus dh vko”;drk gksrh 

gSA 

7-11 cks/k iz”ukas ds mÙkj % 

fjDr LFkkuksa dh iwfrZ okysa iz”uksa ds mÙkj %& 

1- fp=] js[kkfp=( 2] lead %  3- nks( 4- xzkQ isij ¼fcUnqjs[kh;&i=½] 5- vkd’kZd] izHkkohA 

lR; ,oa vlR; iz”uksa ds mÙkj %& 

1- lR;( 2- lR;( 3- vlR;( 4- lR;( 5- lR;A 

 

7-12 Loij[k iz”u % 

1- leadksa ds izn”kZu gsrq fdu&fdu fof/k;ksa dk iz;ksx fd;k tkrk gSA 

2- fp=e; izn”kZu dh mi;ksfxrk ij izdk”k Mkfy;sA 

3- fp= jpuk ds fu;e dh O;k[;k dhft,A 

4- fp=ksa rFkk foUnqjs[kk fp=ksa esa varj Li’V dhft,A 

5- fuEufyf[kr vk¡dM+ksa dks vk;r fp= ds :Ik esa izdV dhft,A 

  

e/; ewY; 115 125 135 145 155 165 175 185 195 

eki 6 55 48 72 116 60 38 22 3 

6- fuEufyf[kr vk¡dM+ksa ls *ls de* vkSj *ls vf/kd* lap;h vko`fÙk od [khft,as 

Hkkj 
¼fØyksa xzke eas½ 

30&34 35&39 40&44 45&49 50&54 55&59 60&64 

vko`fÙk 3 5 12 18 14 6 2 

 

7- fuEufyf[kr vk¡dM+s o’kZ 2015&22 eas nks QeksZa v rFkk c ds fcØh ds vk¡dM+s gSaA bu vk¡dM+ksa dks 
mfpr iSekuk ekurs gq, xzkQ ij iznf”kZr dhft, %& 
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o’kZ QeZ *v* dh fcØh  
¼000 bdkbZ;ksa esa½ 

QeZ *c* dh fcØh 
¼000 bdkbZ;ksa esa½ 

2015 15 4 
2016 17 9 
2017 20 11 
2018 19 12 
2019 25 8 
2020 28 10 
2021 29 13 
2022 27 12 

 
 
 

@@@@ 
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BdkbZ & 8 dsUnzh; izo`fÙk dh eki % 

bdkbZ dh :ijs[kk  

8-0 mn~ns”; 

8-1 izLrkouk 

8-2 ifjp; 

8-3 vPNs vkSlr dh fo”ks’krk 

8-4 xf.krh; ek/; 

8-5 Hkkjr xf.krh; ek/; 

8-7 cgqyd 

8-8 xq.kksÙkj ek/; 

8-9 gjkRed ek/; 

8-10 cks/k&iz”u 

8-11 cks/k iz”uksa ds mÙkj 

8-12 Lo ij[k iz”u 
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8-0 mís”; % 

bl bdkbZ dks i<+us ds ckn vki 

 vk¡dM+ksa ds cgqr cM+s lewg dks le> ik;sxsaA 

 leLr oxZ dk mfpr izfrfuf/kRo djus okys vkSlr dkSu&dkSUk gS\ dks tkusxsaA 

 fofHk™k izdkj ds ek/;ksa dh x.kuk dSls dh tkrh gSa\ dh x.kuk lh[k ik;sxsaA 

 

8-1 izLrkouk % 

dsUnzh; izo`fÙk ls vfHkizk; fdlh lkaf[;dh Ükz`a[kyk ds vkSlr ;k dsUnzh; ewY; ls gSA bl Hkkx esa 
dsUnzh; ewY; dks gh Kkr djus ds fofHk™k igyqvksa ,ao fof/k;ksa dk fo”ys’k.k fd;k x;k gSA mlds ckn 
lS)kfUrd ,oa O;kogkfjd iz”uksa dks dSls gy fd;k tkrk gS dk foLrkj ls fo”ys’k.k fd;k x;k gSA 

8-2 ifjp; % 

dsUæh; ço`fÙk ls vk'k; fdlh lead ekyk ds vkSlr ;k dsUæh; ewY; ls gSA fdlh Hkh euq"; ds fy, 
vk¡dM+ksa ds ,d cgqr cM+s lewg dks le>uk ;k ;kn j[kuk dfBu gksrk gSA blfy, og ,sls ewY; dk Kku 
çkIr djuk ilan djsxk tks fdlh Js.kh ds lHkh v‚dM+ksa dh fo'ks"krkvksa dk çfrfufèkRo djrk gksA bl çdkj 
ds ewY; dks *dsUæh; ço`fÙk ds eki* vFkok *vkSlr* ;k *ekè;* dgk tkrk gSA mnkgj.k ds fy, Hkkjr dh dqy 
tula[;k ds vk; lEcUèkh vk¡dM+ks dks le>uk rFkk ;kn j[kuk dfBu dk;Z gksxk] ijUrq ;fn dgk tk, fd 
2020&21 esa Hkkjr ds yksxksa dh vuqekfur vkSlr vk; :0&1]04]943 çfr o"kZ gS rks ge ljyrk ls Hkkjr ds 
vfèkdrj yksxksa dh vkÆFkd fLFkfr dk vuqeku yxk ldsxsaA bl vkSlr ewY; dks gh J̀a[kyk dk dsUæh; eki 
dgk tkrk gSA bls fLFkfr lacaèkh eki Hkh dgrs gSA vr,o dsUæh; ço`fÙk ds eki ls vfHkizk; lkaf[;dh; 
fo”ys’k.k dh mu fof/k;ksa ls gSa] ftuds }kjk fdlh Js.kh ds pj dk ,slk ewY; vFkkZr~ vkSlr Kkr fd;k tkrk 
gS] tks LkHkh Js.kh dk izfrfuf/kRo djrk gSA 

lcls igys *ls de* rFkk *ls vf/kd* ds vk/kkj ij lap;h vko`fÙk dh lkj.kh cuk ysuk pkfg,A tks fuEu gSa& 

ØkDlVu rFkk dkmMsu ds vuqlkj& Þvk¡dM+ksa ds foLrkj ds vUrxZr fLFkr ,d ,sls ewY; dks ftldk 
ç;ksx J`a[kyk ds lHkh ewY;ksa dk çfrfufèkRo djus ds fy, fd;k tkrk gS] vkSlr dgk tkrk gSA pw¡fd vkSlr 
J̀a[kyk ds foLrkj ds vUrxZr fLFkr gksrk gS] blfy, bls dsUæh; ço`fÙk dk eki Hkh dgk tkrk gSA** 

DykdZ vuqlkj& **vkSlr og la[;k gS tks leLr oxZ dk çfrfufèkRo djrh gSA** 

mís'; o dk;Z& **lkaf[;dh foKku esa ekè;ksa dk cgqr egRoiw.kZ LFkku gSA blh dkj.k ckmys ¼Bowley½ 
us **lkaf[;dh dks vkSlrksa dk foKku** ¼A Science of Averages½ dgk gSA eksjksu ds vuqlkj] *vkSlr dk 
mís'; O;fäxr ewY;ksa ds lewg dk ljy o laf{kIr :i esa çfrfufèkRo djuk gS ftlls fd efLr"d lewg dh 
bdkb;ksa ds lkekU; vkdkj dks 'kh?kzrk ls le> ldsA** 
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vkSlrksa ds eq[; dk;Z o mís'; fuEufyf[kr gS& 

1- laf{kIr fooj.k vkSlr dk eq[; mís'; tfVy vkSj vO;ofLFkr v‚dM+ksa dh eq[; fo'ks"krkvksa dk ,d 
laf{kIr fooj.k çLrqr djrk gSA QyLo:i v‚dM+ksa dks le>uk ljy gks tkrk gSA 

2- rqyuk % vkSlr dh lgk;rk ls v‚dM+ksa ds nks ;k nks ls vfèkd lewgksa dh rqyuk dh tk ldrh gSA 
mnkgj.k ds fy, Hkkjr rFkk :l dh çfr O;fä vk; dh rqyuk djds fu"d"kZ fudkyk tk ldrk gS 
fd Hkkjr dh çfr O;fä vk; :l dh çfr O;fä vk; dh rqyuk esa de gSA blfy, Hkkjr ,d xjhc 
ns'k gSA 

3- uhfr fuèkkZj.k % vkÆFkd uhfr;ksa ds fuèkkZj.k esa vkSlr ds vuqeku ls lgk;rk feyrh gSA tSls&Hkkjr dh 
çfro"kZ vkSlr vk; :0& 1]04-943 gSA ;g vU; ns'kksa dh rqyuk esa cgqr de gSA blfy, bl çdkj 
dh uhfr;k¡ cukÃ tk, ftlls bl vk; esa o`f) dh tk ldsA 

4- lkaf[;dh; fo'ys"k.k % lkaf[;dh; fo'ys"k.k dkQh lhek rd vkSlr ds vuqeku ij vkèkkfjr gSA 
mnkgj.k ds fy, fdlh d{kk ds fo|kÆFk;ksa }kjk fofHkUu fo"k;ksa esa çkIr vadksa dk vkSlr fudky dj 
;g fo'ys"k.k fd;k tk ldrk gS fd fdl fo"k; esa fo|kFkÊ vfèkd detksj gSA 

5- lHkh ds fy, ,d ewY; % ,d vkSlr fdlh lewg dh lHkh fo'ks"krkvksa dk çfrfufèkRo djrk gSA ,d 
ewY; lkjh Jà[kyk dk çfrfufèkRo gSA blfy, bldh lgk;rk ls iwjs lewg ds fo"k; esa fu"d"kZ fudkys 
tk ldrs gSA 

8-3 vPNs vkSlr dh fo”ks’krk % 

,d vPNs vkSj larks"ktud vkSlr esa fuEufyf[kr fo'ks"krk,a ¼xq.k½ gksus pkfg, % 

1- Li"V vkSj fLFkj ifjHkk"kk % ,d vPNk vkSlr Li"V vkSj fLFkj ifjHkk"kk okyk gksuk pkfg,A ;fn dsoy 
lkaf[;d ds vuqeku ij vkèkkfjr gS rks mlls lead Js.kh dh okLrfod fo'ks"krkvksa dk mfpr 
çfrfufèkRo ugÈ gks ldsxk vkSj fofHkUu O;fä mudk vyx&vyx vFkZ yxk,sxsaA 

2- lHkh ewY;ksa ij vkèkkfjr % ,d vPNk vkSlr og gksrk gS tks lkjs lewg ds ewY;ksa ij vkèkkfjr gks vFkkZr~ 
lewg dh fo'ks"krkvksa dk çfrfufèkRo djrk gksA 

3- ljyrk % vkSlr ,slk gksuk pkfg, ftls le>us esa ljyrk gks vkSj tks ljyrk ls fudkyk tk ldrk 
gksA 

4- fuf'prrk % vkSlr ,d fuf'pr la[;k gksuh pkfg, rHkh mldks vkÆFkd fo'ys"k.k ds fd;k vkèkkj ds 
:i esa ç;ksx fd;k tk ldrk gSA 

5- fujis{k ¼Absolute½ la[;k % vkSlr ,d fujis{k la[;k gksuh pkfg,A çfr'kr ;k vU; fdlh lkis{k 
¼Relative½ jhfr ls O;ä la[;k mfpr vkSlr ugÈ dgykrhA 

6- çfrn'kZ ds ifjorZu dk U;wure çHkko % vkSlr dk ;g xq.k gksuk pkfg, fd ;fn ,d gh lewg esa ls 
çfrn'kZ ysdj vkSlr fudkys tk, rks muds ewY;ksa esa vfèkd vUrj ugÈ gksuk pkfg,A 

7- chtxf.krh; foospuk % vkSlr ,slk gksuk pkfg, fd mldk xf.krh; rFkk cht xf.krh; foospu lEHko 
gks ldsA 
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8-4 xf.krh; ek/; % 

,d vPNs vkSj larks"ktud vkSlr esa fuEufyf[kr fo'ks"krk,a ¼xq.k½ gksus pkfg, % 

xf.krh; ekè;ksa esa lcls vfèkd egRoiw.kZ vkSj yksdfç; lekUrj ekè; ¼Arithmetical Average or 
Mean½ gSA okLro esa] tc ge lkekU; Hkk"kk esa *vkSlr* 'kCn dk ç;ksx djrs gSa rks gekjk rkRi;Z lekUrj ekè; 
ls gh gksrk gSA fdlh Js.kh dk lekUrj ekè; og ewY; gS tks ml Js.kh ds lHkh ewY;ksa ds ;ksx dks mudh 
la[;k ls Hkkx nsus ij çkIr gksrk gSA ;fn ik¡p fo|kÆFk;ksa dk xf.kr ds ç'u&i= esa çkIrkad Øe'k% 50] 62] 
48] 58 vkSj 57 vad gS rks muds çkIrkadksa dk lekUrj ekè; 55 vad gksxk tks fd vadksa ds tksM+ 275 dks 

mudh la[;k 5 ls Hkkx nsus ij Kkr gksrk gSA lekUrj ekè; dks çrhd 𝑥
ି
 ls fpfUgr fd;k tkrk gSA 

lekUrj ekè; dk ifjdyu ¼Calculation of Airthmatic Mean½ % lekUrj ekè; Kkr djus ds fy, 
fuEufyf[kr nks jhfr;k¡ ç;ksx esa yk;h tkrh gS& 

1- çR;{k jhfr % bl jhfr esa lead ekyk ds lHkh ewY;ksa ¼X1, X2---Xn½ dks tksM+dj ;ksx ∑ x çkIr dj 
fy;k tkrk gS] rRi'pkr~ mudh la[;k ¼N½ ls Hkkx ns fn;k tkrk gSA ;g jhfr vR;Ur ljy gSA ijUrq 
bldk ç;ksx ,slh Jsf.k;ksa esa gh la[;k de gks rFkk os n'keyo esa u gksaA  

2- y?kq jhfr ¼Short cut Method½ % tc ewY;ksa dh la[;k vfèkd gks] os vfèkdrj n'keyo esa gks vkSj 
vkil esa cgqr fHkUu u gks] rc y?kq jhfr }kjk lekUrj ekè; dk fuèkkZj.k mfpr gksrk gSA bl jhfr ds 
vUrxZr Js.kh ds fdlh lqfoèkktud ewY; ¼çk;% eè; dk ewY;½ dks dfYir ekè;A ekudj çR;sd ewY; 
ls mldk fopyu ¼d=x-A½ fudky fy;k tkrk gSA fQj fopyuksa ds ;ksx ¼∑ d ½ dks mudh la[;k 
¼N½ ls Hkkx nsdj tks vad çkIr gksrk gS mls mlds chtxf.krh; fpUg $ ;k & ds vuqlkj dfYir 
ekè; esa tksM+us ;k ?kVkus ls lekurj ekè; ¼ẍ Kkr dj fy;k tkrk gSA ;g jhfr lekUrj ekè; ds bl 
egRoiw.kZ xq.k ij vkèkkfjr gS fd lekUrj ekè; ls Js.kh ds lHkh ewY;ksa ds fopyuksa dk tksM+ 'kwU; gksrk 
gSA  

uksV % nksuks jhfr;ksa ls çkIr ifj.kke ,d gh gksrk gSA 

O;fDrxr O;fä J̀a[kyk esa ljy lekUrj ekè; dh x.kuk % 

1- çR;{k fofèk ¼Direct Method½ % fuEufyf[kr çfØ;k dk ikyu djrs gq, O;fäxr J̀a[kyk dk lekUrj 
ekè; fudkyk tkrk gS& 

¼v½- J̀a[kyk ds lHkh enksa ¼X½ ds ewY;ksa dks tksM+ ys vFkkr ∑ x Kkr dj ysaA 
¼c½- J̀a[kyk ds lHkh enksa dh dqy la[;k ¼N½ Kkr dj ysaA 
¼l½- lHkh enksa ds ewY;ksa ds tksM ∑ x dks enksa dh dqy la[;k ¼N½ ls Hkkx dj ns tks HktuQy vk,xk og 

lekUrj ekè; gksxkA 
uksV % O;fäxr Jà[kyk esa enksa dh vko`fÙk;ksa ¼Frequency½ ugÈ gksrh gSA  
mnkgj.k ¼Illustration½ % 10 fo|kÆFk;ksa dk tsc [kpZ ¼: esa½ fuEufyf[kr gS] çR;{k fofèk }kjk lekUrj ekè; 
Kkr dhft, & 
 

15 20 30 22 25 18 40 50 55 65 
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gy ¼Solution½ % tsc [kpZ :Ik;s esa& 

¼X½ 
15 
20 
30 
22 
25 
18 
40 
50 
55 
65 

                                                  ∑ x = 340 

x
ି

 =
∑ x

N
=

Xଵ+Xଶ +Xଷ………+Xଵ଴ 

10
=

340

10
= 34 

nl fo|kfFkZ;ksa dk vkSlr tsc [kpZ :0 34 gksxkA 

2- y?kq jhfr ¼Short Cut Method½ % *lekUrj ekè; dk lcls egRoiw.kZ chtxf.krh; vfHky{k.k ;g gksrk 
gS fd *okLrfod ekè; ls] fofHkUu in ewY;ksa ds fopyuksa dk chth; ;ksxQy 'kwU; ¼0½ gksrk gSA 

ladsrk{kjksa ds :i esa & ∑  ¼x-x
ି
½ or = ∑ d =0    

;fn okLrfod lekUrj ekè; dh ctk; fdlh dfYir ewY; ¼arbitrary Value½ ekè; eku fy;k tk;s 
rks fofHkUu in ewY;ksa ds bl dfYir ekè; ¼Assumed Mean½ ls fudkys x;s fopyuksa dk ;ksx 'kwU; ugÈ 
gksxkA bu fopyuksa ds vkSlr dk dfYir ekè; ls lek;kstu djus ij okLrfod ekè; Kkr gks tk,xkA ;gh 
y?kq jhfr dk vkèkkj gSA vr okLrfod ekè; ¾ dfYir ekè; $ la'kksèku dkjd 

lw= ¼Farmula aa½ X
ି

 = A+ 
∑ ୢ୶

୒
 ∑ d x =N   [∑ d x = (X − A)] 

A ladsrk{kj dfYir ekè; ds fy, ç;qä gksrk gS vkSj ¼∑ d x ladsrk{kj ekè; ls in ewY;ksa fopyuksa ds 
tksM+ ds fy, ç;ksx gksrk gSA 

çfØ;k & 

¼v½- fn;s gq, ewY;ksa esa ls fdlh ,d ljy ewY; dks dfYir ekè; ¼assumed½ eku ysuk pkfg,A lS)kfUrd 
–f"Vdks.k ls fdlh Hkh ewY; dks dfYir ekè; ekuk tk ldrk gS pkgs og lead Js.kh ls ckgj dk gh 
D;ksa u gks] ijUrq O;ogkj esa ,sls ewY; dks ekuus ls x.ku&fØ;k ljy gks tkrh gS] tks lcls de gks] 
u lcls vfèkd] oju yxHkx eè; dk gks vkSj ljy gksA  

¼c½- çR;sd O;fäxr ewY; ¼X½ esa ls dfYir ekè; ¼A½ ?kVkdj fopyu ¼d½ Kkr dj ysuk pkfg,A 

dx = ¼X-A½ 

¼l½- fopyuksa dk chtxf.krh; tksM+ fudky ysuk pkfg,& ∑ d x or ∑(X − A) 

¼n½- vUr esa fuEu lw= dk ç;ksx djuk pkfg, 
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                X
ି

 =A+ 
∑ ୢ୶

୒
     

mnkgj.k ¼Illustration½ 

nl fo|kfFkZ;ksa dk izfr eghus tc [kpZ fuEufyf[kr gSA y?kq fof/k }kjk lekarj ek/; Kkr dhft,A 

Tksc [kpZ 
:Ik;s 

15 20 30 22 25 18 40 50 55 65 

 

gy ¼Salution½ % 

fo|kfFkZ;ksa dh la[;k tsc [kpZ :Ik;s dfYir ek/; ls fopyu 
¼dx=XA½( ¼A=40½ 

1 15 15&40 ¾ 25 
2 20 20&40 ¾ 20 
3 30 30&40 ¾ 10 
4 22 22&40 ¾ 18     10 
5 25 25&40 ¾ 15 
6 18 18&40 ¾ 22 
7 40 40&40 ¾ 0 
8 40 (A) 50&40 ¾$10 
9 50       50&40 ¾$10  $50 
10 55 65&40 ¾$25 

N=10 65 ෍ dx = 110 + 50 = −60 

 

X = A+ 
∑ ୢ୶

ே
     

  = 40+ 
ି଺଴

ଵ଴
 

¾ 40&6¾34 lkekUrj e/; ¾ :Ik;k 34 gksxkA 

[kf.Mr Ükzà[kyk esa ljy lekarj ek/; dh x.kuk % 

[kf.Mr ;k fofHkDr vko`fÙk Ükz` a[kyk esa enksa ds ewY;ksa ds lkFk mudh vko`fÙk;k¡ Hkh nh tkrh gSA bl 
izdkj dh Ükzà[kyk esa lkekUrj ek/; ¼X

ି
½ fudkyus ds fy, fuEufyf[kr rhu fof/k;ksa viukbZ tkrh gSa % 

1- izR;{k jhfr ¼Direct Method½ 

2- y?kq jhfr ¼Short Cut Method½ 

3- in fopyu jhfr ¼Step Deviation Method½ 
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1- izR;{k jhfr % igys oxkZUrjksa ds e/; ewY; fuf”pr dj fy, tkrs gSA blds ckn ogh izR;{k fØ;k 
viuk;h tkrh gS tks [kf.Mr Js.kh esa iz;qDr dh tkrh gSA vleku oxkZUrj okyh Js.kh esa ;g jhfr 
mi;qDr gSA 

2- y?kq jhfr % y?kq jhfr ds vUrxZr oxkZUrjksa ds ek/; ewY; fudkydj ogh fØ;k vuikbZ tkrh gS tks 
[kf.Mr Js.kh esa iz;ksx dh tkrh gSA la{ksi esa igys fdlh e/;&ewY; dks dfYir ¼A½ eku fy;k tkrk 
gS] fQj mlls izR;sd e/;&ewY; dk fopyu ¼dx½ Kkr fd;k tkrk gS rFkk mldh vko`fÙk ls xq.kk 
djds xq.kuQykdsa dks tksM+ ∑ 𝑓𝑑𝑥  fuf”pr dj fy;k tkrk gSA var esa fuEu lw= dk iz;ksx fd;k 
tkrk gS& 

X =A+ 
∑ ୢ୶

ே
 

mnkgj.k ¼Illustration½ 

fuEufyf[kr caVu ls fdlh ckx esa isM+ksa dh Å¡pkbZ dk lekUrj ek/; izR;{k ,oa y?kq nksuksa jhfr;ksa ls 
fudkfy,& 

Å¡pkbZ lap;h vko`fÙk 
7 ls de 26 
14 ls de 57 
21 ls de 92 
28 ls de 134 
35 ls de 216 
42 ls de 287 
49 ls de 341 
56 ls de 360 

 
gy ¼Solution½ %  

loZizFke mDr lap;h vko`fÙk dks lk/kkj.k vfofPNUu Js.kh esa cnyk tk;sxkA rRi”pkr~ lekUrj ek/; 
Kkr fd;k tk;sxk& 

izR;{k jhfr }kjk % 

lekUrj ek/; dh x.kuk 

Å¡pkbZ ¼QhV eas½ e/;eku ¼M.V.½ vko`fÙk ¼M.V.½ e/;&ewY;ksa o vko`fÙk;ksa 
dk xq.kuQy ¼fx½ 

0&7 3-5 26- 91-0 
7&14 10-5 57&26¾31 325-5 
14&21 17-5 92&57¾35 612-5 
21&28 24-5 134&92¾42 1029-0 
28&35 31-5 216-&134¾82 2583-0 
35&42 38-5 287&216¾71 2733-5 
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42-49 45-5 341&287¾54 2457-0 
49&56 52-5 360&341¾19 9975- 
VksVy M.V.= 

୐ଵା୐ଶ

ଶ  
N=360 ∑ fdx10829-0 

Yk?kq jhfr }kjk % 

lekUrj ek/; dh x.kuk 

Å¡pkbZ 
¼QhV eas½ 

e/;eku X vko`fÙk f A=31.5 ls 
fopyu ¼dx-XA½ 

fopyu o vko`fÙk;ksa 
dk xq.kuQYk 

 ¼fdx½ 
0&7 3-5 26- &28 &728 
7&14 10-5 31 &21 &651 
14&21 17-5 35 &14 &490      ¾2136 
21&28 24-5 42 &7 &294 
28&35 31-5 82 0 0 
35&42 38-5 71 $4 $497 
42-49 45-5 54 $14 $756    ¾$1652 
49&56 52-5 19 $21 $399 

 

X = 
∑ ୤୶

୒
 = 

ଵ଴଼ଶଽ.଴

ଷ଺଴
 = 30.08 QhV 

3- in fopyu ;k vk0 fopyu jhfr ¼Step Devisation Method½ % 

;fn vfofPN™k esa oxZ foLrkj leku gks vkSj oxkZUrjksa dh la[;k Hkh vf/kd gks rks in fopyu ysdj 
y?kq jhfr dks vkSj Hkh ljy cuk;k tk ldrk gSA bl jhfr esa dfYir ek/; ¼A½ ls fofHk™k 
e/;&fcUnqvksa ds okLrfod fopyuksa dks oxZ foLrkj ds cjkcj lekiorZud ¼Common Factor½ ls Hkkx 
djds in fopyu Kkr fd;s tkrs gSA vUr esa y?kq jhfr okys lw= esa ∑ 𝑓𝑑 dh oxZ foLrkj ¼i½ ls xq.k 
dj nh tkrh gSA bl izdkj x.ku fØ;k vR;Ur ljy gks tkrh gSA 

izfØ;k,¡ % 

1- e/; ewY;ksa esa ls fdlh ,d dks dfYir ek/; ¼A½ eku fy;k tkrk gSA 
2- e/; ewY; ¼X½ esa ls dfYir ek/; ¼A½ dks ?kVkdj fopyu ¼dx½ fudky fy;k tkrk gSA 
3- fopyu ¼dx½ esa oxZ&foLrkj ¼i½ ls Hkkx nsdj ¼dx½ in fopyu fudky fy;k tkrk gSA  

lw= dx  ¾ 
ଡ଼ି୅

୧ 
 

4- in fopyu ¼dx½ dh vko`fÙk;ksa ¼f½ ls xq.kk djds xq.kuQyksa dk tksM+ ¼∑ 𝑓𝑑 𝑥½ fudky fy;k 
tkrk gSA 

5- fuEu lw= dk iz;ksx dj lekUrj ek/; dh x.kuk dj yh tkrh gS& 

lw= X  ¾ A+  
∑ fdx

୒
 xi 
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mnkgj.k ¼Illustration½ 

okf.kT; ds iz”u&i= esa fo|kfFkZ;ksa esa fuEufyf[kr vad izkIr fd, gSA 

vad 0&10 10&20 20&30 30&40 40&50 

fo|kfFkZ;ksa dh 
la[;k 

20 24 40 36 20 

in fopyu fof/k }kjk vkSlr vad Kkr dhft,& 

oxZ&foLrkj ds cjkcj lekiorZd ¼Common factor½ ls Hkkx djds in&fopyu Kkr fd;s tkrs gSA 
var% esa y?kq jhfr okys lw= esa dh oxZ&foLrkj ¼i½ ls xq.kk djd nh tkrh gSA bl izdkj x.ku&fØ;k vR;Ur 
ljy gks tkrh gSA 

izfd;k,¡ %& 1 e/;&ewY;ksa esa ls fdlh ,d dks dfYir ek/; ¼A½ eku fy;k tkrk gSA 

2- e/; ewY; ¼X½ esa ls dfYir ek/; ¼A½ dks ?kVkdj fopyu ¼dx½ fudky fy;k tkrk gSA 

3- fopyu ¼dx½ esa oxZ&foLrkj ¼i½ ls Hkkx nsdj ¼dx½ in&fopyu fudky fy;k tkrk gSA lw= ଡ଼ି୅

୧
 

4- in&fopyu ¼dx½ dh vko`fÙk;ksa ¼f½ ls xq.kk djds xq.kuQyksa dk tksM+ ¼εfdx½ fudky fy;k tkrk gSA 

5- fuEu lw= dk iz;ksx dj lekUrj ek/; dh x.kuk dj yh tkrh gS %& 

X
ି

 ¾ A + ∑ fd୶

୒
 Xi 

mnkgj.k ¼Illusration½ % 

okf.kT; ds iz”u i= esa fo|kfFkZ;ksa us fuEufyf[kr vad izkIr fd, gS %& 

vad  0&10 10&20 20&30 30&40 40&50 

fo|kfFkZ;ksa dh la[;k  20 24 40 36 40 

 

in&fopyu fof/k }kjk vkSLkr vad Kkr dhft,& 

gy ¼Solution½ % 

vad e/; ewY;  
M.V. = X 

୐భା ୐మ

ଶ
 

fo|kfFkZ;ksa dh 
la[;k ¼f½ 

fopyu dx 
A=25 

 

in fopyu  
dx= 

ୢ୶

୧
 

i=10 

in fopyu 
rFkk vko`fÙk dk 

xq.kuQy  
(fdx) 

 
0&10 5 20 &20 &2 &40 
10&20 15 24 &10 &1 &24 
20&30 25 40 0 0 0 
30&40 35 36 $10 $1 $36 
40&50 45 20 $20 $2 $40 
;ksx  ෍ f  or N = 140   ෍ f ddx = 12 
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X
ି

 ¾ A + 
∑ ୤ୢୢ

∑ ୤
 xi 

  ¾ 25+ 
12

140
X 10 

  ¾ 25+0.86 = 
25.86

 
 

  vkSlr vad ¾ 25-86   

4- vkadyu ;k ;ksx jhfr ¼Summatain Method½ % 

leku oxZ&foLrkj okyh vfofPN™k Js.kh esa lekUrj ek/; dk fu/kkZj.k vkdyu ;k ;ksx jhfr 
}kjk Hkh fd;k tk ldrk gSA ijUrq O;ogkj esa] bl jhfr dk iz;ksx cgqr de gksrk gSA bldh izfØ;k 
bl izdkj gS& 
1- ∑ cf vFkkZr lap;h vko`fÙk;ksa dk ;ksx fudkyk tkrk gSA 
2- F vFkkZr~ lap;h vko`fÙk;ksa ds tksM+ dks dqy bdkb;ksa dh la[;k N ls Hkkx 

Lkw= F =
∑ ୡ୤

N
 ;k  ∑ cf

∑ c
 

3- vafre oxkZUrj dk e/;&ewY; fuf”pr djfy;k tkrk gSA *M*  
4- fuEu lw= dk iz;ksx fd;k tkrk gS %& 

X
ି

 ¾ M-I (F-1) 
blesa  M ¾ vf/kdre oxZ dk e/;&foUnq 

   i ¾ oxZ&foLrkj 
F ¾ lap;h vko`fÙk ds ;ksx dks dqy la[;k ls Hkkx ls Hkkx nsus ij izkIr la[;k gSA 

mnkgj.k ¼Illusration½ % 

fuEUk forj.k ls vkadyu ;k ;ksx jhfr ls lekUrj ek/; Kkr dhft, %& 

ensa  0&5 5&10 10&15 15&20 20&25 25&30 30&35 35&40 

vko`fÙk 2 5 7 13 21 16 8 3 
gy ¼Solution½ % 
 

en  
X 

vko`fÙk 
f 

Lkap;h vko`fÙk 
 

0&5 2 2 
5&10 5 7 
10&15 7 14 

15&20 13 27 
20&25 21 48 
25&30 16 64 

30&35 8 72 

35&40 3 75 
;ksx Total N=75 309 ¾ (∑ cf) 
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vf/kdre oxZ dk e/; fcUnq M =

ଷହାସ଴

ଶ
= 

଻ହ

ଶ
= 37-5 

oxZ&foLrkj   i = 5 

   F =
∑ ୡ୤

୒
= 

ଷ଴ଽ

଻ହ
= 4-12 

   X
ି

= M − i (F − 1) = 37.5 (4.12 − 1) 
     = 37.5 − 5X3.12 
     = 37.5 − 15.60 
     = 21.9 

lkewfgd lekUrj ek/; ¼Conbined Arithmetic mean½ % ;fn fdlh lewg ds nks ;k vf/kd Hkkxksa ds 
vyx&vyx lekarj ek/; vkSj mu Hkkxksa esa inksa dh lkewfgd lekUrj ek/; Hkh Kkr fd;k tk ldrk gSA 
lkewfgd lekUrj ek/; Kkr djus ds fy, fuEu lw= dk iz;ksx fd;k tk ldrk gS&  

     X
ି

c =
ଡ଼
ష

భ ୒భାଡ଼
ష

మ ୒మାଡ଼
ష

య୒య ା ି ି ି ିଡ଼
ష

 ୒ ొొ 

              ୒భା ୒మ ା ୒యିିିି   ୒ొ 
 

 X
ି

c  ¾ lkewfgd lekUrj ek/; 

X
ି

ଵ , X
ି

ଶ ,X
ି

ଷ  ¾ bR;kfn fofHk™k foHkkxksa ds lekUrj ek/; gSA 
     Nଵ+ Nଶ + Nଷ ¾ vkfn fofHk™k foHkkxksa esa bdkb;ksa dh la[;k gSA 
 
mnkgj.k ¼Illusration½ % 

fuEufyf[kr vk¡dM+ksa ls lkewfgd lekarj ek/; Kkr dhft, %& 

 dkj[kkuk 

 

etnwjksa dh la[;k 

A 

250 

B 

200 

vkSlr nSfud etnwjh :0 40 :0 50 

gy ¼Solution½ % lkewfgd ek/; ¼Combined Average½ 

  X
ି

c ¾ 
ቀଡ଼

ష

భ , ୒భା ଡ଼
ష

మ ୒మቁ

 ୒భା ୒మ
 

     ¾ 
(ସ଴ଡ଼ଶହ଴)ା(ହ଴ଡ଼ଶ଴ )

ଶହ଴ାଶ଴଴
 

        ¾ ଶ଴,଴଴଴

ସହ଴
 ¾ 44-44 

∴ lkewfgd ek/; etwnjh ¾ :0  44-44  

lkekUrj ek/; ds chtxf.krh; xq.k ¼Algebraic Propeties of the Arithmetic Mean½ % 

lekarj ek/; esa fuEufyf[kr chtxf.krh; xq.k ik;s tkrs gSa] blfy, lkaf[;dh; jhfr;ksa esa bldk 
vR;f/kd iz;ksx gksrk gSa %& 
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1- lekUrj ek/; ls fofHk™k ewY;ksa ds fopyuksa dk chtxf.krh; tksM+ “kwU; gksrk gS] vFkkZr~ ;gh dkj.k gS 
fd ∑ d = 0 1 ;gh dkj.k gS fd lekarj ek/;  Kkr djus ds fy, y?kq jhfr dk iz;ksx fd;k tkrk 
gSA 

2- lekUrj ek/; ls fofHk™k ewY;ksa ds fopyuksa ds oxksZ ¼Squares½ dk tksM+ U;wUre gksrk gS vFkkZr~ ∑ d  
 ¾ 

U;wUreA nwljs “kCnksa esa Js.kh ds fdlh vU; ewY; ls fudkys x;s fopyu oxksZa ds tksM+ dh rqyuk esa 
lekUrj ek/; ls fy;s x;s fopyuksa ds oxksZa dk tksM+ de gksrk gSA 

3- vKkr ewY; dk fu/kkZj.k % X
ି

, N o ∑ x  esa ls dksbZ nks eki Kkr gks rks rhljk eki Kkr fd;k tk 
ldrk gS& 

  X
ି

, = 
∑ ୶  

୒
 ; ∑ x    = X

ି

 X N ; N = 
∑ ୶  

X
−  

bl xq.k ds vk/kkj ij lekUrj vkSj inksa dh la[;k dh xq.kk djds inksa dk dqy ewY; Kkr 
fd;k tk ldrk gSA vKkr ;k fjDr ewY;ksa o vko`fÙk;ksa ds fu/kkZj.k rFkk v”kqf);ksa ds fuokj.k esa bl 
xq.k dk iz;ksx fd;k tkrk gSA 
mnkgj.k ¼Illusration½ % 

100 Nk=ksa ds vkSlr izkIrkad 40 FksA ckn esa ;g irk yxk fd ,d fo|kFkhZ ds vad 74 ds 
LFkku ij xyrh ls 14 i<s x;sA Bhd vkSlr izkIrkad Kkr dhft,A 

 
gy ¼Solution½ % 

100 Nk=ksa ds dqy izkIrkad  ¾  40X 100 = 4000 

muds izkIrkadksa dk lgh tksM+  ¾ 400 – 14+74 = 4060 

  ∴ lgh vkSlr izkIrkad         ¾ ସ଴଺଴

ଵ଴଴
 ¾ 40-6 vad  

4- vKkr vko`fÙk;ksa dk fu/kkZj.k % ;fn X
ି

 , N vkSj ∑ x  esa ls dksbZ nks eku Kkr gS rks ckdh rhljk eku 

Kkr fd;k tk ldrk gS vFkkZr~ & 

  X
ି

 = 
∑ ୶  

୒
 ; ∑ fx   = X

ି

 XN ; N = 
∑ ୤୶  

X
−  

 
bu lw=ksa ds vk/kkj ij fdlh lewg es vKkr vko`fÙk dk fu/kkZj.k fd;k tk ldrk gSA vKkr vko`fÙk 

dks *f* ekudj rFkk izR;{k lw= dk iz;ksx djds ,d ljy lehdj.k miyC/k dj fy;k tkrk gS ftlds vk/kkj 
ij *f* dk eku fuf”pr fd;k tkrk gSA 
mnkgj.k ¼Illusration½ % 

fuEu vko`fÙk caVu esa lekUrj ek/; dk eku 18 gks rks vko`fÙk Kkr dhft,& 

oxkZUrj 11&13 13&15 15&17 17&19 19&21 21&23 23&25 

vkòfÙk 3 6 9 13 \ 5 4 
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gy ¼Solution½ % 

vKkr vko`fÙk dks f ekudj mldks bl izdkj Kkr fd;k tk;sxk& 

vKkr vkòfÙk fu/kkZj.k 

oxZ e/; fcUnq  
X  

vko`fÙk  
f 

fopyu  
fx 

11&13 12 3 36 
13&15 14 6 84 
15&17 16 9 144 
17&19 18 13 234 
19&21 20 \ f 20f 
21&23 22 5 110 
23&25 24 4 96 
;ksx  N = 40 + f ෍ fx  = 704 + 20f 

 

X
ି

 ¾  
∑ ୤୶  

N
  

18 ¾ 704+20f

40+f
 

18 ቀ
40+f

 
ቁ = 704 + 20f; 

720$18 f = 704 + 20f 

18f-20f=704-720  

&12f = −16 

  ∴ f =
−16

ିଶ
or 8  ∴ ¾ vKkr vko`fÙk 8 gSA   

5- fdlh fu;rkad ¼Constant½ }kjk izR;sd eq[; dks izHkkfor djus ij ek/; Hkh mlh izdkj izHkkfor gksrh 
gSA vFkkZr~ izR;sd ewY; esa ls ,d fLFkjkad tksM+us ij o ?kVkus ;k ewY; dks ml vad ls xq.kk ;k Hkkx 
djus ij ek/; Hkh bu fØ;kvksa ds vuq:Ik cnyrh jgrh gSA 

ewY;ksa ij xf.krh; fØ;k,¡ fu;rkad ¼2½ ek/; ij izHkko 

¼d½- 1$2] 2$2] 3$2] 4$2] 5$2 $2 3$2 
¼[k½- 1&2] 2&2] 3&2] 4&2] 5&2 &2 3&2 
¼x½- 1 x 2] 2 X 2] 3 X 2] 4 X 2] 5 X 2 x 2 3 x 2 
¼?k½- 1»2] 2»2] 3»2] 4»2] 5»2 »2 3»2 
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6- nks Jsf.k;ksa ds rRlaoknh ewY;ksa ¼Corresponding Value½ % ds lHkh tksM+ksa o vUrjksa dk lekUrj ek/;] 
nksuksa Jsf.k;ksa ds lekUrj ek/;ksa ds ;ksx ;k vUrj ds cjkcj gksrk gSA fuEu lkj.kh ls ;g fo”ks’krk 
Li’V gksrk tkrh gS& 

 v c v$c v&c 

49 7 56 42 
53 12 65 41 
56 25 81 31 
58 41 99 17 
59 65 124 &6 

;ksx 275 150 425 125 
ek/; 55 30 85  

¼55$30½ 
25  

¼55&30½ 
 

uksV % mi;qDr chtxf.krh; xq.kksa ds dkj.k gh vU; lkaf[;dh; jhfr;ksa tSls vifdj.k] fo’kerk] lg&laca/k 
bR;kfn esa lekUrj ek/; dk dkQh iz;ksx fd;k tkrk gSA 

ykHk % lekUrj ek/; ds fuEufyf[kr ykHk gS& 

d- ljyrk % lkaf[;dh; ek/;ksa esa lekUrj ek/; lcls vf/kd ljy o cks/kxE; gSA 

[k- lHkh ewY;ksa ij vk/kkfjr % lekUrj ek/; Js.kh ds lHkh&ewY;ksa ij vk/kkfjr gksrk gS ;g xq.kk 
cgqyd rFkk e/;dk esa ugh ik;k tkrk gSA 

x- fuf”prrk % lekUrj ek/; lnSo fu”p;kRed gksrk gSA mldk fu/kkZj.k djus esa vkUrjx.ku ;k 
vuqeku dk iz;ksx ugha fd;k tkrk gSA 

?k- chtxf.krh; foospu % lekUrj ek/; esa vusd fctxf.krh; xq.k gksrs gS ftuds dkj.k mPprj 
lkaf[;dh fo”ys’k.k esa bldk vf/kd iz;ksx fd;k tkrk gSA 

M+- fLFkjrk % lekUrj ek/; ij izfrp;u ds ifjorZuksa dk lcls de izHkko iM+rk gSA ,d lexz esa 
;fn nSo izfrp;u ds vk/kkj ij ;Fks’V ek=k esa vusd izfrn”kZ fudkys tk,a rks muds lekUrj 
ek/; yxHkx leku gksxsaA 

mi;qZDr xq.kksa ds dkj.k gh lekUrj ek/; dks vkn”kZ ek/; ekuk tkrk gSA 

nks’k ;k lhek,¡ % fuEufyf[kr nks’kksa ds dkj.k gh lekUrj ek/; dh mi;ksfxrk dqN de gks tkrh gSA 

d- pje ewY;ksa dk izHkko % lekUrj ek/; oSls rks Js.kh ds lHkh ewY;ksa ij vk/kkfjr gksrk gS ysfdu 
bl Js.kh esa ;fn dksbZ ewY; vf/kd gS ;k de gS rks og lekarj ek/; dks izHkkfor djrk gSA 
tSls fdlh xk¡o ds O;fDrxr ykHk esa jke dh vk; 50]000 gS rks Øe”k% “;ke] ?kUk”;ke ,oa 
Hkjr dh vk; 5000] 7000 ,oa 8000 gS rks pkjksa dh vk; dk lekarj ek/; 13000 gksxk tks fd 
bl rjg dk izfrfuf/k ugha dgk tk ldrkA bl ij :Ik;s 50]000 dk vf/kdre izHkko iM+k 
gSA 
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[k- vizfrfuf/k rFkk vokLrfod % izk;% ,slk ik;k tkrk gS fd lekUrj ek/; ,slk dksbZ ewY; gksrk 
gS] tks lead Js.kh ls ckgj gSA vr% og Js.kh dk iw.kZ :Ik ls izfrfu/kRo ugh djrkA 

x- x.kuk laca/kh dfBukb;k¡ % fLFkfr ek/;ksa dh vis{kk lekUrj ek/; dh x.kuk vf/kd dfBu gSA 
;fn dksbZ ,d ewY; Hkh vKkr gks rks iwjh Js.kh dk lekUrj ek/; Kkr ugha fd;k tk ldrk] 
D;ksafd og lHkh ewY;ksa ij vk/kkfjr gksrh gSA lekUrj ek/; dk fcUnqjs[kh; fu/kkZj.k Hkh ugha 
fd;k tk ldrkA 

?k- HkzekRed fu’d’kZ % lekUrj ek/; ls lead&Js.kh dh jpuk ;k cukoV dk Bhd&Bhd irk ugha 
pyrkA vr% lead ekykvkas ds lekUrj ek/;ksa dh rqyuk ls dHkh&dHkh xyr vkSj Hkzked 
fu’d’kZ fudyrs gSaA 

M+- vuqi;qDrrk % vuqikr] nj o izfr”kr vkfn dk v/;;u djus ds fy, lekUrj ek/; loZFkk 
vuqi;qDr gSA 

mi;ksx % lekUrj ek/; lkekftd o vkfFkZd leL;kvksa ds foospu ds fy, ;g cgqr mi;ksxh gSA 
vkSlr ewY;] vkSlr vk;] vkSlr mRiknu] vkSlr o’kkZ vkfn Kkr djus esa lekUrj ek/; dk gh 
iz;ksx gksrk gSA 

8-5 Hkkfjr xf.krh; ek/; % 

O;ogkj esa vusd Jsf.k;ksa esa fofHk™k ewY;ksa dk vyx&vyx lkisf{kd egRo gksrk gSA fldh in dk 
vf/kd egRo gksrk gS rks fdlh dk deA ,slh Jsf.k;ksa esa ewY;ksa dk lekUrj ek/; fudkyrs le; muds 
lkisf{kd egRo dks /;ku esa j[kuk vR;Ur vko”;d gSA bdkb;ksa dk lkisf{kd egRo fdlh fufnZ’V vk/kkj ij 
fuf”pr vadksa }kjk O;Dr fd;k tkrk gS] bUgha vadksa dks Hkkj ¼Weight½ dgrs gSa rFkk Hkkjksa ds vk/kkj ij 
fu/kkZfjr fd;k x;k lekUrj ek/;] Hkkfjr lekUrj ek/; dgykrk gSA 

Hkkfjr lekUrj ek/; dh x.kuk % 

Hkkj nks izdkj ds gks ldrs gSa& okLrfod rFkk vuqekfurA okLrfod Hkkj os gksrs gSa tks Li’V :Ik ls 
fn;s gksrs gS] ;k tks leadksa dh izd`fr ds vk/kkj ij lEcfU/kr rF;ksa dh lgk;rk ls fuf”pr fd;s tkrs gSaA 
mnkgj.kkFkZ% ,d dkWyst ds izk/;kidksa o vU; deZpkfj;ksa dk vkSlr osru Kkr djus ds fy, mudh okLrfod 
la[;k] ijh{kkQy dh rqyuk djus ds fy, ijh{kkfFkZ;ksa dh la[;k rFkk oLrqvksa ds ewY; ls lacaf/kr leadks ds 
fy, mRikfnr ;k miHkksx dh xbZ ;k fofØr ek=k ds vk/kkj ij okLrfod Hkkj fuf”pr fd;s tkrs gSaA ;fn 
okLrfod Hkkj Kkr u gks ldsa rks fofHk™k pj&ewY;ksa ds lkisf{kd egRo dks /;ku esa j[krs gq, Hkkjksa dk mfpr 
vuqeku yxk fy;k tkrk gSA vuqeku rdZ laxr gksus pkfg, ,slk gksus ij Hkkfjr lekarj ek/; yxHkx leku 
gksxsaA 

Hkkfjr lekUrj ek/; Kkr djus dh izfØ;k % 

izR;{k fof/k esa %& 

d- bdkb;ksa ds ewY; *x* vkSj muds Hkkj *w* dh xq.kk dh tkrh gSA 
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[k- ∑ wx  vFkkZr~ ewY; o Hkkj dh xq.kkvksa dk tksM+ fudky fy;k tkrk gSA 

x- fuEUk lw= dk iz;ksx fd;k tkrk gS& 

X
ି

w =
Wଵ Xଵ + Wଶ Xଶ + −  −  − − W୬ X୬  

              Wଵ + Wଶ ±  −  −  −  −  W୬ 
 

;k 

 X
ି

w  ¾ 
∑ ୵୶  

∑ ୵  
 

Tkgk¡  X
ି

w  ¾ Hkkfjr lekarj ek/;A 
∑ wx   ¾  ewY;ksa o Hkkjksa dh xq.kkvksa dk ;skx  
∑ w    ¾ Hkkjksa ds ;ksxA  

y?kq jhfr esa % 

¼d½- fdlh ewY; dks dfYir ek/; ¼Aw½ eku fy;k tkrk gSA  

¼[k½- dfYir ek/; ¼Aw½ ls fofHk™k inksa ds fopyu ¼dx½ Kkr dj fy, tkrs gSaA 

¼x½- fopyuksa o Hkkjksa dh xq.kk djds mudk ;ksx ∑ wdx   fudky fy;k tkrk gSA 

¼?k½- fuEu lw= }kjk Hkkfjr lekarj ek/; dh x.kuk dj yh tkrh gSA 

  X
ି

w ¾ Aw $ 
∑ ୵ୢ୶  

∑ ୵   
 

uksV % O;ogkj esa Hkkfjr lekUrj ek/; fudkyusa esa] vf/kdrj izR;{k jhfr dk iz;ksx fd;k tkrk gSA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr vk¡dM+ksa ls Hkkfjr ek/; fudkfy, % 

en 81 76 74 58 70 73 

Hkkj 2 3 6 7 3 7 

gy ¼Solution½ % 

Hkkfjr ek/; dh x.kuk 

en ¼X½ Hkkj ¼X½ ¼WX½ 
81 2 162 
76 3 228 
74 6 444 
58 7 406 
70 3 210 
73 7 511 
;ksx ∑ w  ¾28 ∑ wx  ¾1961 
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  X
ି

w  ¾ 
∑ ୵୶  

∑ ୵  
 

   ¾ ଵଽ଺ଵ

ଶ଼
 ¾ 70-04 

Hkkfjr ek/; ¾ 70-04 
Hkkj vkSj vko`fÙk % x.ku&fØ;k ds mís”; ls Hkkj ¼Weight½ vkSj vko`fÙk ¼Frequency½ esa dksbZ varj ugha ekuk 
tkrk gSA O;fDrxr Js.kh ls Hkkfjr lekUrj ek/; fudkyus esa tks Hkkj dk mi;ksx fd;k tkrk gS ogh 
vko`fÙk&Js.kh ds ljy ek/; fudkyus esa vko`fÙk gksrk gSA nksuksa fLFkfr;ksa esa ewY; dh Hkkj ;k vko`fÙk ls xq.kkvksa 
ds tksM+ dks Hkkjksa ;k vko`fÙk;ksa ds tksM+ ls Hkkx fn;k tkrk gS] vFkkZr& 

 

vko`fÙk Js.kh esa   X
ି

 ¾ 
∑ ୤୶  

∑ ୤  
  or  X

ି

 ¾ A+ 
∑ ୤ୢ୶ 

∑ ୤  
 

lk/kkj.k Js.kh esa  X
ି

w ¾ 
∑ ୶୵  

∑ ୵ 
  or  X

ି

w ¾ Aw+ 
∑ ୤ୢ୶ 

∑ ୤  
 

mi;ksXk % fuEufyf[kr ifjfLFkfr;ksa esa Hkkfjr lekUrj ek/; dk mi;ksx fd;k tkrk gS %& 
d- tgk¡ fofHk™k ewY;ksa dk vyx&vyx lkisf{kd egRo gksa] mnkj.kkFkZ% fofHk™k oLrqvksa ds ewY;ksa dk ek/; 

fudkyrs le; mu oLrqvksa dh vyx&vyx ;k=kvksa dk Hkkj nsdj Hkkfjr ek/; Kkr djuk pkfg,A 
[k- tgk¡ lead ekyk vusd mioxksZa esa caVh gqbZ gks vkSj mioxksZa dh vko`fÙk;ksa esa dkQh vUrj FksA 

mnkj.kkFkZ% ,d dkj[kkuksa ds etnwjksa dh vkSLkr etnwjh Hkkfjr ek/; ds vk/kkj ij gh fudkyh tkuh 
pkfg, D;ksafd dq”ky] v)Zdq”ky ,oa vdq”ky etnwjksa dh etnwjh vkSj mudh la[;k esa cgqr varj gksrk 
gSA 

x- tgk¡ Js.kh ds fofHk™k Hkkxksa ds vyx&vyx lekUrj ek/; vkSj inksa dh la[;k,¡  Kkr gks rks mudh 
lgk;rk ls iwjh Js.kh dk la;qDr ek/; ¼Combind Mean½ fudkyuk gSA 

?k- tgk¡ vuqikrksa] izfr”krksa vkSj njksa dk ek/; fudkyuk gksA mnkj.kkFkZ ;fn nks dkystksa esa fofHk™k d{kkvksa 
ds vkSLkr izfr”kr ijh{kkQy dh rqyuk djuh gks rks izR;sd d{kk dh izfr”kr dks ijh{kkfFkZ;ksa dh la[;k 
ls Hkkj nsdj Hkkfjr ek/;e Kkr djuk mi;qDr gksxkA ,slh fLFkfr esa ljy ek/; Hkzked gksrk gSA 

Hkkfjr lekUrj ek/; ds ykHk&nks’k % lkekU;r% Hkkfjr lekUrj Hkk’kk ds ykHk o nks’k yxHkx ogh gS] tks ljy 
lekUrj ek/; ds gSaA tgk¡ bdkb;ksa dh la[;k vf/kd gks] os fofHk™k lkisf{kd egÙkk j[krh gks vkSj iwjs lewg dk 
v/;;u djuk gks ogk¡ Hkkfjr lekUrj ek/; gh dsUnzh; izo`fÙk dk vkn”kZ eki gksrk gSA Hkkfjr ek/; fudkyus esa 
;FkklaHko okLrfod Hkkjksa dk gh iz;ksx djuk pkfg,A xyr Hkkj nsus ls ifj.kke HkzekRed gks ldrs gSaA  
uksV % lwpdkadksa ds fuekZ.k esa rFkk e`R;q&nj] tUe&nj] csjkstxkjh dh nj] izfr”kr ijh{kkQy vkfn ds 
rqyukRed v/;;u esa Hkkfjr lekUrj ek/; dk fo”ks’k :Ik ls mi;ksx fd;k tkrk gSA 
 

8-6 e/;dk ¼Mediam½ % 

fdlh lead ekyk ¼Js.kh½ dks vkjksgh ¼c<+rs gq,½ ;k vojksgh ¼?kVrs gq,½ Øe esa O;ofLFkr djus ij ml 
Js.kh ds e/; esa tks ewY; vkrk gSS ogh e/;dk ¼Mediam½ dgykrk gSA dkSuj ds vuqlkj& **e/;dk lead 
Js.kh dk og pj&ewY; gS tks lewg dks nks cjkcj Hkkxksa esa bl izdkj ck¡Vrk gS fd ,d Hkkx esa lkjs ewY; 
e/;dk ls vf/kd vkSj nwljs Hkkx esa lkjs ewY; mlls de gksaA** bl izdkj e/;dk og dsUnzh; ewY; gS tks 
Øec) lead ekyk dks nks cjkcj Hkkxksa esa foHkkftr djrk gSA mnkgj.k ds fy,] ;fn fdlh d{kk ds fo|kfFkZ;ksa 
dh vkSlr Å¡pkbZ Kkr djuh gS vkSj bu fo|kfFkZ;ksa dks Øe esa [kM+k dj fn;k tk, rks e/; esa tks fo|kFkhZ 
[kM+k gksxk mlh Å¡pkbZ dks d{kk ds fo|kfFkZ;ksa dh vkSlr Å¡pkbZ ekuk tk;sxkA bl laca/k esa egRoiw.kZ ckr ;g 
gS fd dsUnzh; ewY; ls mij dh enksa dh la[;k rFkk uhps dh enksa dh la[;k cjkcj gksuh pkfg,A 
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e/;dk dh x.kuk dSls djsa\ 

lkaf[;dh esa ekf/;dk dks M v{kj }kjk O;Dr fd;k tkrk gSA ekf/;dk fudkyus ls iwoZ lHkh enksa dks 
vkjksgh Øe vFkok vojksgh Øe ds vuqlkj O;ofLFkr djuk pkfg,A rRi”pkr~ fuEu lw= dk iz;ksx dj 
ekf/;dk fudkyuh pkfg, %& 

M ¾ size of ቀ
୒ାଵ

ଶ
ቁ  th item 

M = ladsrk{kj e/;dk ewY; 

N = ladsrk{kj inksa dh la[;k 

fofHk™k lkaf[;dh; J`a[kykvksa esa mijksDr lw= dk iz;ksx djds e/;dk ewY; dh x.kuk dh tk ldrh 
gSA  

fofHk™k lkaf[;dh; J̀a[kykvksa dh e/;dk dh x.kuk % 

1- O;fDrxr Jà[kyk % 

O;fDrxr J̀a[kyk esa e/;dk dh x.kuk esa fuEufyf[kr pj.k “kkfey gS % 

d- J`a[kyk esa fn, gq, vk¡dM+ksa dks vkjksgh vFkok vojksgh Øe ds vuqlkj fy[ksaA ewY;ksa dh Øe 
la[;k Hkh lkFk&lkFk fy[ksaA 

[k- fuEu lw= ds }kjk e/;dk fudkysa %& 

M ¾ size of ቀ
୒ାଵ

ଶ
ቁ  th item 

uksV % ;fn fdlh J̀a[kyk dh bdkb;ksa dh la[;k ,d fo’ke ¼odd½ gS] rks mijksDr lw= dh lgk;rk ls e/;dk 
ljyrk ls Kkr dh tk ldrh gSA vkSj ;fn J`a[kyk dh bdkb;ksa dh la[;k le ¼Even½ gS rks mijksDr 
lw= }kjk la[;k iwjh vad ugh gksxh] cfYd vkaf”kd vad gksxh vFkkZr~ n”keyoka”k esa gksxhA bl izdkj 
ds la[;kvksa dk ewY; Kkr djus ds fy, nksuksa vksj dh iwjh la[;kvksa ds ewY; dks tksM+dj *2* ls Hkkx 
dj fn;k tkrk gS] og vkSLkr ewY; dh e/;dk gksxhA blds fy, fuEu lw= dk iz;ksx fd;k tkrk gS& 

M ¾  
ୱ୧୸ୣ ୭୤ ୲୦ୣ ଶ୬ୢ ୧୲ୣ୫  ୱ୧୸ୣ ୭୤ ୲୦ୣ ଷ୰ୢ ୧୲ୣ୫

ଶ
 

mnkgj.k ¼Illustration½ % 

fuEu la[;kvksa dk e/;dk&ewY; fu/kkZfjr dhft,& 

25] 15] 23] 40] 27] 25] 23] 25] 20 
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gy ¼Solution½ % 

vkjksgh Øe esa fuEUk izdkj ewY;ksa dk foU;kl fd;k tk;sxk& 

Øe la[;k Ikn&ewY; ¼X½ 

1 15 
2 20 
3 23 
4 23 
5 25 
6 25 
7 25 
8 47 
9 40 

Js.kh dh la[;k 9 vFkkZZr~ fo’ke gS vr% 

M ¾ size of ቀ
୒ାଵ

ଶ
ቁ  th item 

    ¾ size of ቀ
ଽାଵ

ଶ
ቁ  th item 

     ¾ 5th item  

     ∴ e/;dk ewY; ¾ 25 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr rkfydk }kjk vkB O;fDr;ksa fdyksxzke esa out fn[kk;k x;k gS % 

71] 72] 64] 68] 70] 76] 73] 75 

budh ekf/;dk Kkr dhft,A 

gy ¼Solution½ % 

vkjksgh Øe esa fuEUk izdkj ewY;ksa dk foU;kl fd;k x;k gS& 

Øe la[;k Ikn&ewY; ¼X½ 

1 64 
2 68 
3 70 
4 71 
5 72 
6 73 
7 75 
8 76 
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Js.kh dh la[;k ;gk¡ ¼Even½ gS vr% fuEu lw= dk iz;ksx dj e/;dk fudkyk tk;sxk %&  

M ¾ size of ቀ
୒ାଵ

ଶ
ቁ  th item 

    ¾ ଼ାଵ

ଶ
 or  4.5th item  

¾ size of 4.5 th item =  
ୱ୧୸ୣ ୭୤ ୲୦ୣ ସ୲୦ ୧୲ୣ୫ା ୱ୧୸ୣ ୭୤ ୲୦ୣ ହ୲୦ ୧୲ୣ୫

ଶ
 

¾ ଻ଵା଻ଶ

ଶ
 or 

ଵସଷ

ଶ
  = 71.5   

     ∴ Mediam ¾ 71-5 fdyksxzke   

2- [kf.Mr ;k fofPN™k js.kh ¼vko`fÙk ;qDr lead ekyk½ % 

[kf.Mr ;k fofPN™k Js.kh esa e/;dk fudkyus ds fy, fuEufyf[kr izfØ;k viukuh iM+rh gSa %& 

d- vk¡dM+ksa dks vkjksgh ;k vojksgh Øe esa fy[ks& 

[k- vko`fÙk;ksa ds ijLij ;ksx ls lap;h vko`fÙk Kkr djsaA 

x- J̀a[kyk dh ቀ
୒ାଵ

ଶ
ቁ  ୲୦ en dk ewY; Kkr dhft,A 

?k- e/;dk dh Øe la[;k dk ewY; lap;h vko`fÙk dh lgk;rk ls Kkr dj fy;k tkrk gSA ftl 
lap;h vko`fÙk esa ;g Øe la[;k izFke ckj lfEefyr gksrh gS mldk ewY; gh e/;dk gksrk gSA 

mnkgj.k ¼Illustration½ % 

fuEu caVu ls e/;dk ewY; Kkr dhft, % 

in& vkdkj  8 10 12 14 16 18 20 

vko`fÙk   3 7 12 28 10 9 6 

gy ¼Solution½ % 

in dk vkdkj 
X 

vkòfÙk 
f 

lap;h vko`fÙk 
c.f 

8 3 3 
10 7 3$7 ¾ 10 
12 12 10$12¾22 
14 28 22$28¾50 
16 10 50$10¾60 
18 9 60$9¾69 
20 6 69$6¾75 
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mi;qZDr lkj.kh esa lap;h vko`fÙk;ksa dks ns[kus ls Kkr gksrk gS fd 22oha bdkbZ rd ewY; 8] 10 o 12 

vkdkj ds gSaA 23 oha bdkbZ ls 50oha bdkbZ rd lHkh 28 inksa dk ewY; 14 gS] vr% 38oha bdkbZ dk ewY; Hkh 14 

gSA 

3- vfofPN™k Js.kh % 

vfofPN™k ;k lrr~ lead ek=k esa e/;dk dk ewY; fudkyus ds fy, fuEu izfØ;k viuk;h 

tkrh gS&  

d- loZizFke lap;h vko`fÙk;k¡ Kkr dh tkrh gSaA 

[k- fuEu lw= }kjk dsUnzh; in Kkr fd;k tkrk gSA 

M ¾ size of ቀ
୒

ଶ
ቁ  th item 

vofPN™k Js.kh esa e/;dk ቀ
୒

ଶ
ቁ  th item  dk gh ewY; gksrk gS] ቀ

୒ାଵ

ଶ
ቁ  th item  dk ughaA 

blds nks izeq[k dkj.k gSaA 

izFke] e/;dk dk ewY; ,d leku gksuk pkfg, pkgsa bldk fu/kkZj.k vkjksgh okxZUrjksa 

¼tSls 0&10] 10&20] 20&30----½ ds vk/kkj ij fd;k tk;s ;k vojksgh oxksZa ¼40&50] 30&40] 

20&30---½ ds vk/kkj ijA dsUnz fcUnq dks ୒

ଶ
 ij fLFkr ekuus ij gh nksuksa fLFkfr;ksa esa e/;dk 

leku vkrk gSA nwljs] lap;h vko`fÙk oØ [khapdj e/;dk dk ewY; fu/kkZfjr djus esa ቀ
୒

ଶ
ቁ dk 

iz;ksx gh mfpr gS D;ksafd oØ dk dsUnz&fcUnq ୒

ଶ
 ij gksrk gS tks mls nks cjkcj Hkkxksa esa ck¡Vrk 

gSA  

¼x½- e/;dk dh la[;k ftl lap;h vko`fÙk esa lcls igyh ckj vkrh gS mlls lacaf/kr oxZ 

e/;dk&oxkZUrj ¼Median class-interval½ dgykrk gSA 

¼?k½- e/;dk&oxZ esa e/;dk dk ewY; fu/kkZfjr djus ds fy, fuEu lw= dk iz;ksx fd;k tkrk gS %& 

M = l  +   
୧

୤
 (M-C) 

   or 

  M = l +  
୧ 

୤
 ( 

୒

ଶ
 -C) 

tgk¡ & 

M ladsrk{kj dk iz;ksx % e/;dk ¼Median½ ds fy, gqvk gS] 

l ladsrk{kj dk iz;ksx % e/;dk oxZ dh fupyh lhek ds fy, 
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i ladsrk{kj dk iz;ksx % e/;dk oxZ ds foLrkj ds fy, 

f ladsrk{kj dk iz;ksx % e/;dk oxZ dh vko`fÙk ds fy,  

m ladsrk{kj dk iz;ksx % e/;dk la[;k N/2 ds fy, 

c ladsrk{kj dk iz;ksx % e/;dk oxZ ls rqjUr iwoZ okys oxZ dh lap;h vko`fÙkA  

mnkgj.k ¼Illustration½ % 

100 fo|kfFkZ;ksa ds fuEufyf[kr izkIrkadksa ls e/;dk Kkr dhft,& 

izkIrkad % 0&10 10&20 20&30 30&40 40&50 

vkòfÙk % 8 30 40 12 10 

gy ¼Solution½ % 

gy ¼Solution½ e/;dk ifjdyu vko`fÙk lap;h vko`fÙk 

0&10 8 8 
10&20 30 38C 

‘i' 20&30 40 f 78 
30&40 12 90 
40&50 10 100 

 N= 100  

M ¾ size of ቀ
୒

ଶ
ቁ  th item 

    ¾ size of ቀ
ଵ଴଴

ଶ
ቁ or 50th item  

lap;h vko`fÙk;ksa ds fujh{k.k ls irk pyrk gS fd 50oha bdkbZ 78 lap;h vko`fÙk esa igyh ckj “kkfey 

gqbZ gS( blfy, blds Bhd lkeus dk oxkZUrj ¼20&30½ e/;dk oxZ gSA 

e/;dk oxZ esa e/;dk& ewY; fuf”pr djus ds fy, fuEu lw= dk lw= dk iz;qDr gksxk& 

M ¾ l + x 
୧

୤
 (M − C) 

    ¾ 20 +
ଵ଴

ସ଴
 (50 − 38)   

    ¾ 20 +
ଵ଴୶ଵ

ସ଴
= 23  

    e/;dk ¾ 23 vad 
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lekos”kh oxkZUrjksa esa e/;dk dk fu/kkZj.k % lekos”kh oxkZUrjksa esa e/;dk dk ewY; Kkr djus ds fy, 

lcls igys lead Js.kh dks viothZ oxkZUrjksa esa cny ysuk pkfg,A ckdh lHkh fØ;k,a iwoZor~ jgrh gSA 

lekos”kh ls viothZ esa cnyus ds lw= fuEufyf[kr gS%& 

 

 

izkIr vad dks oxksZa ds uhpys lhek ls ?kVk;k tkrk gS rFkk Åijh lhek esa tksM+ dj u;k viothZ oxZ 
cuk fy;k tkrk gSA 

vkjksgh Øe esa fuEUk izdkj ewY;ksa dk foU;kl fd;k x;k gS& 

 

ykHk % e/;dk ds fuEu ykHk gS %& 

d- ljyrk % e/;dk dks le>uk vkSj Kkr djuk cgqr ljy gSA bldk vFkZ loZ&lk/kkj.k Hkh vklkuh ls 
le> ysrs gSA vusd ifjfLFkfr;ksa esa lgk;dk dsoy lead&Js.kh ds fufj{k.k ls gh Kkr fd;k trkk 
ldrk gSA 

[k- pje ewY;ksa dk U;wure izHkko % cgqyd dh Hkk¡fr e/;dk ij Hkh pje ewY;ksa ;k lhekar inksa dk dksbZ 
izHkko ugha iM+rkA lhekUr ewY;ksa ds fcuk] dsoy Js.kh ds e/; ewY;ksa ds vk/kkj ij gh bls fudkyk tk 
ldrk gSA 

x- fcUnqjs[kh; fu:i.k % js[kkfp= [khapdj Hkh e/;dk ds ewY; dk fu/kkZj.k fd;k tk ldrk gSA 

?k- fuf”prrk o Li’Vrk % e/;dk ,d fuf”pr ,oa Li’V ek/; gSA blds ewY; dk fu/kkZj.k izR;sd lead 

ekyk esa fuf”prk ds lkFk fd;k tk ldrk gSA 

M+ xq.kkRed rF;ksa esa mi;qDr % ,sls rF;ksa dk ek/; Kkr djus ds fy, e/;dk loksZÙke ekuk tkrk gS tks 

izR;{k :Ik ls ekiuh; u gks] tSls ckSf)d Lrj] LokLF;] nfjnzrk vkfnA 

nks’k % e/;dk esa fuEu dfe;k¡ gS %& 

d- fu/kkZj.k laca/kh dfBukb;k¡ % vkidk ewY;] fu/kkZfjr djus ls iwoZ inksa dks vkjksgh ;k vojksgh Øe esa 

j[kuk iM+rk gSA ;fn O;fDrxr bdkb;ksa dh la[;k le gks rks dsUnzh; ewY;ksa ds vkSlr dks gh e/;dk 

eku fy;k tkrk gSA vfofPNUu Js.kh esa e/;dk fu.kkZj.k bl ekU;rk ij vk/kkfjr gksrk gS fd izR;sd 

oxZ esa vko`fÙk;k¡ leku :Ik ls forfjr gSA ;g ekU;rk lnSo lR; ugha gksrkA 

[k- chth; foospu dk vHkko % e/;dk es chtxf.krh; xq.kksa dk vHkko gS ftlds dkj.k mPprj xf.krh; 

fØ;kvksa esa bldk iz;ksx ugha fd;k tkrkA 

x- lhekUr ewY;ksa dh mis{kk % e/;dk lhekUr ewY;ksa ls izHkkfor ugha gksrkA vr% tgk¡ bu ewY;ksa dks egRo 

;k Hkkj nsuk gks ogk¡ ;g vuqi;qDr gSA 

nwljs oxZ dh uhpyh lhek&izFke oxZ dh mijh lhek 

2 
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?k- izfrfuf/kRo dk vHkko % e/;dk ,sls lewgksa dh dsUnzh; izo`fÙk dk ;Fkksfpr :Ik ls izfrfuf/kRo ugha djrk 

ftuesa fofHk™k inksa ds ewY;ksa esa dkQh vUrj gksrk gS ;k vko`fÙk;k¡ vfu;fer gksrh gSaA 

mi;ksx % e/;dk] xq.kkRed rF;ksa tSls cqf)erk] LokLF; vkfn ds v/;;u esa cgqr mi;ksxh gksrk gSA lkekftd 

leL;kvksa ds fo”ys’k.k esa e/;dk dh dkQh mi;ksfxrk gSA 

 

8-7 cgqyd % 

dsUnzh; izo`fÙk dk ,d vU; egRoiw.kZ eki Hkwfe’Bd ;k cgqYd ¼Mode½ gSA cgqyd fdlh J̀a[kyk ds 
ml ewY; dks dgrs gSa tks J̀a[kyk esa lcls vf/kd ckj vkrk gS vFkkZr~ ftldh lcls vf/kd vko`fÙk 
¼Frequencey½ gksrh gSA mnkgj.k ds fy,] ch0dke0 ds 100 fo|kfFk;ksa esa ls 70 fo|kfFkZ;ksa dh vk;q 18 o’kZ 
yxHkx gSA vr% 18 o’kZ dks cgqyd dgk tk,xkA cgqyd dh vaxzsth Hkk’kk ds Z v{kj }kjk izdV fd;k tkrk 
gSA  

dSuh ds vuqlkj] **fdlh rF; dk og ewY; ftldh forj.k esa lcls vf/kd vko`fÙk gks cgqyd dgykrk 
gSA** ØkDVu ,oa dkmMu ds vuqlkj] **cgqyd og ewY; gS ftls J̀a[kyk dk lcls vf/kd izfrfuf/kRo ewY; 
ekuk tkrk gSA** 

*La Mode* Ýsap Hkk’kk ls gh Mode dks fy;k x;k gSA *La mode* dk vFkZ fjokt ;k QS”ku ls gksrk 
gSA bl izdkj lcls vf/kd izpfyr ewY; dks gh cgqyd dh laKk nh tkrh gSA 

Ckgqyd dh x.kuk %  

fofHk™k Ük`a[kyk Js.kh esa cgqyd dh x.kuk % 

1- bl J̀a[kyk esa cgqyd fudkyus ds fy, fuEu fof/k;k¡ gS& 

d- O;fDrxr Js.kh dks [kf.Mr Js.kh esa cnydj] 

[k- lrr Js.kh esa cydj] ;k 

x- e/;dk ,oa lekUrj ek/; dh lgk;rk ls cgqyd dk vuqekuA 

d- [kf.Mr ;k fofPN™k Js.kh esa cnyuk % tc O;fDrxr Js.kh eas vusd ewY; nks ;k nks ls vf/kd ckj ik;s 
tkrs gSa] rks mUgsa vkjksgh Øe ds vuqlkj j[kdj muds lkeus mudh vko`fÙk fy[k nh tkrh gSA fQj 
uhfj{k.k }kjk ;g ns[k fy;k tkrk gS fd vf/kdre vko`fÙk D;k gS\ bl vko`fÙk dk ewY; gh cgqyd 
gSA 

vk; ¼o’kZ½ 22 24 17 18 17 19 18 21 20 21 20 23 22 22 22 
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gy ¼Solution½ % 

igys bu O;fDrxr leadksa dks lqfo/kkuqlkj vkjksgh Øe esa izLrqr fd;k tk;sxk fQj mu ewY;ksa dks 
[kf.Mr ekyk ds :Ik esa Øec) fd;k tk;sxk& 

vkjksgh Øe& 22 24 17 18 17 19 18 21 20 21 20 23 22 22 22 

vk;q o’kZ vkòfÙk ¼Frequncey½ 

17 2 
18 2 

19 1 

20 2 

21 2 

22 4 

23 1 

24 1 

;ksx 15 

vf/kdre vko`fÙk 4 gS ftldk ewY; 22 gSA vr% ;gh cgqyd vk;q ¼o’kZ½ gSA vFkkZr~ Z ¾22 A  

[k- lrr~ ¼vfofPN™k½ Js.kh esa cnyuk % 

Tkc Js.kh esa dksbZ Hkh O;fDrxr ewY; ,d ls vf/kd ckj u ik;k tkrk gS rks mls vfofPN™k 
vko`fÙk caVu ds :Ik esa cnydj vf/kdre vko`fÙk okyk oxkZUrj Kkr dj ysuk pkfg, fQj bl cgqyd 
oxZ eas cgqyd dk ewY; ,d lw= ds iz;ksx }kjk fuf”pr djukpkfg,A lw= dk mYys[k vkxs fd;k x;k 
gSA 

x- e/;dk o lekUrj ek/; ds vk/kkj ij cgqyd fu/kkZj.k % 

;fn O;fDrxr Js.kh esa e/;dk ¼M½] lekUrj ek/; ¼X
ି

½ rFkk cgqyd ¼Z½ rhuksa gh Kkr djus esa 
rks bu rhuksa ds ikjLifjd laca/k ij vk/kkfjr fuEufyf[kr lw= }kjk cgqyd ewY; dk vuqeku yxkuk 
pkfg,A 

Z ¾ 3 M – 2 X
ି

 
bl lw= }kjk cgqyd dk vuqeku dsoy vlk/kkj.k fLFkfr esa gh fd;k tkrk gSA ;g lw= bl 

ekU;rk ij vk/kkfjr gS fd ,d FkksM+s fo’k; ¼Moderalely asymmetrical½ caVu esa & ¼X
ି

-Z½ ¾ 3 ¼X
ି

-
M½A 

2- [kf.Mr Js.kh ¼Descrete Series½ esa cgqydh x.kuk % 

[kf.Mr lead Js.kh esa cgqyd fudkyus dh nks fof/k;k¡ gS % 

d- fujh{k.k fof/k ¼Inspection method½ 
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[k- lewghdj.k fof/k ¼Grouping method½ 

d- fujh{k.k fof/k % ;g fof/k rc viuk;h tkrh gS tc [kf.Mr Js.kh dh vko`fÙk;k¡ fu;fer gks vFkkZr~ Js.kh 
ds vkjaHk ls vko`fÙk;k¡ fujarj c<+rh jgsa] vf/kdre vko`fÙk yxHkx dsUnz esa gks vkSj muds ckn ls 
vko`fÙk;k¡ fQj fujUrj ?kVus yxsaA ,slh Js.kh esa vf/kdre vko`fÙk fcYdqy Li’V gks tkrh gSA fujh{k.k 
}kjk mldk ewY; Kkr dj fy;k tkrk gSA  

mnkgj.k ¼Illustration½ % 

fuEu lkj.kh esa ,e0dke0 ds 50 fo|kfFkZ;ksa ds Hkkj ¼fdyksxzke esa½ fn;s x;s gSaA cgqyd Hkkj 
Kkr dhft, %& 

Hkkj ¼fdxzk½ 48 49 50 51 52 53 

fo|kfFkZ;ksa dh la[;k 4 10 20 11 3 2 

gy ¼Solution½ % 

mi;qZDr Js.kh esa vko`fÙk;k¡ fu;fer gSa vr% fujh{k.k }kjk cgqyd Kkr fd;k tk;sxkA vf/kdre 
vko`fÙk 20 gSA ftldk ewY; 50 gSA blfy, cgqyd Hkkj 50 fdxzk gSA 

[k- lewghdj.k fof/k % 

tc vko`fÙk;k¡ vfu;fer gksrh gS vkSj vf/kdre vko`fÙk Kkr djuk dfBu gks tkrk gS rks 
Lkewghdj.k fof/k dk iz;ksx fd;k tkrk gSA bl fof/k }kjk cgqyd Kkr djus ds fy, nks lkjf.k;k¡ 
cuk;h tkrh gSaA 

1- lewghdj.k lkj.kh ¼Gropeing table½ 

2- fo”ys’k.k lkj.kh ¼Analysis table½ 

fuEufyf[kr mnkgj.k ls Li’V fd;k x;k gSA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr vk¡dM+ksa ds vk/kkj ij cgqyd Kkr dhft, %& 

vkdkj 2 3 4 5 6 7 8 9 10 11 12 13 

vkòfÙk 3 8 10 12 16 14 10 8 17 5 4 1 
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gy ¼Solution½ % 

rkfyd 8-7-1 cgqyd ds fu/kkZj.k ds fy, lewghdj.k lkj.kh 

vkdkj (i) 
vko`fÙk 

(ii) 
1+2 

(iii) 
2+3 

(iv) 
1+2+3 

 

(v) 
(2+3+4) 

(vi) 
(3+4+5) 

2 3   
3+8=11 

  

   3+8+10=21 

  

3 8   
8+10=18 

           

8+10+12=30 4 10   
10+12=22 

 

 

    10+12+16=  
5 12   

12+16=28 
 

   12+16+14=  6 16   
16+14= 

   

   16+14+10=  
7 14   

14+10=24 
8 10   

10+8=18 
 

     10+8+17=35 

 

   14+10+8=32 9 8   
8+17=25 

 

   8+17+5=30 10    
17+5=22 

11 5   
5+4=9 

 

5+4+1=10 

 

   17+5+4=26 12 4   
4+1=5 

 

13 1   

       

rkfyd 8-7-1 esa [kf.Mr Js.kh dh voLFkk esa cgqyd Kkr djus ds fy, lewghdj.k lkj.kh esa enksa ds 
vkdkj ds vfrfjDr 6 [kkus cuk;s tkrs gSaA 

 izFke [kkuk % bl [kkus esa vko`fÙk;ksa dks fy[kk tkrk gS tks iz”u esa nh gqbZ gksrh gSaA 

 nwljk [kkuk % blesa izFke [kkus esa nh x;h vko`fÙk;ksa esa ls izFke nks vko`fÙk;ksa dk tksM+] fQj vxyh nks 
vko`fÙk;ksa dk tksM+ vkSj blh rjg var rd nks&nks vko`fÙk;ksa dk tksM+ fy[kk tkrk gSA var esa ;fn 
,d gh vko`fÙk ckdh jg tk, rks mls NksM+ fn;k tkrk gSA 

 rhljk [kkuk % blesa izFke [kkus esa nh gqbZ vko`fÙk;ksa esa ls igyh vko`fÙk dks NksM+dj vkxs okyh 
vko`fÙk;ksa esa ls Øe”k% nks&nks vko`fÙk;ksa dks tksM+ fy;k tkrk gSA 

 pkSFkk [kkuk % blesa izFke [kkus esa nh xbZ igyh rhu vko`fÙk;ksa dk tksM+ vkSj vkxs Øe”k% blh izdkj 
rhu&rhu vko`fÙk;ksa dk tksM+ fy;k tkrk gSA 

 ik¡pok [kkuk % ik¡pos [kkus esa izFke [kkus esa nh x;h vko`fÙk;ksa esa ls igyh ,d dks NksM+dj ckdh 
vko`fÙk;ksa esa gj rhu vko`fÙk;ksa dk tksM+ fy[kk tkrk gSA 

 NBk [kkuk % bl [kkus esa izFke [kkus esa nh xbZ vko`fÙk;ksa esa ls igyh nks dks NksM+dj ckdh vko`fÙk;ksa 
ds rhu&rhu dk tksM+ fy[krs gSaA 

30 

17 

42 
42 

38 
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mijksDr N% [kkuksa esa lewghdj.k dh la[;k fy[kus ds ckn izR;sd [kkus eas cM+h la[;k ds uhps ykbu [khap 
ns] eksVk dj nsa ;k xksys esa can dj nsuk pkfg,A 

;g fuf”pr djus ds fy, fd lHkh lewgksa esa dkSu lh vko`fÙk lcls vf/kd ckj vkbZ gSA blds fy, ,d 
vkSj rkfydk cukbZ tkrh gS& 

rkfydk 8-7-2 fo”ys’k.k lkj.kh 

LrEHk 2 3 4 5 6 7 8 9 10 11 12 13 

I         √    

II     √ √ √      

II    & √ √       

III    √  √       

IV    √  √ √      

V      √ √      

VI   √ √  √       

;ksx & & 1 3 5 3 1 & 1 & & & 

 

Lkewgksa dh lcls vf/kd vko`fÙk okyh enksa ds fo”ys’k.k lkj.kh ij mrkjsxsaA 

fo”ys’k.k lkj.kh fuEufyf[kr <+ax ls cuk;h tkrh gS igys LrEHk esa lcls cM+h la[;k 17 gSaA ;g vko`fÙk 
10oha en ls lacaf/kr gSa( vFkkZr~ 10oha en dh vko`fÙk lcls vf/kd gSA fo”ys’k.k lkj.kh esa LRkEHk I ds vkxs 10oha 
la[;k ij lgh dk fpUg ¼√½ yxk;sxsaA nwljs [kkus esa lcls cM+h vko`fÙk 30 gSA ;g NBh ¼16½ rFkk ¼7½ oha en 
dh vko`fÙk;ksa dk ;ksx gSA blfy, fo”ys’k.k lkj.kh ds LrEHk II esa NBh ¼6½ rFkk ¼7½oha la[;k ds vkxs lgh dk 
fpUg ¼√½ yxk;k tk;sxkA blh izdkj ckdh ds LrEHkksa dh izfØ;k iwjh djsxsaA 

fo”ys’k.k lkj.kh ls Kkr gksrk gS fd NBsa ¼6½ en dh vko`fÙk lcls vf/kd vFkkZr~ 5 gSA blfy, 
cgqyd ¼Z½ ¾ 6 gqvk gSA 

3- v[kf.Mr ;k lrr Js.kh ¼Continous Seres½ esa cgqyd dh x.kuk % 

v[kf.Mr Js.kh esa [kf.Mr Js.kh dh rjg cgqyd dh x.kuk dh nks fof/k;k¡ gSa % 

d- fujh{k.k fof/k ¼Inspection method½ 

[k- lewghdj.k fof/k ¼Grouping method½ 
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lw= % 

z ¾ lଵ +
୤భ ష୤బ  

ଶ୤భି୤౥ି୤మ
 x i 

tgk¡ Z ¾ cgqyd dk ewY;] l1¾ cgqyd dh fuEu lhek( f1¾ cgqyd oxZ dh vko`fÙk( fo ¾ cgqyd oxZ 
ds fudVre NksVs ewY; okys oxZ dh vko`fÙk( f2¾ cgqyd oxZ ds fudVre cM+s ewY; okys oxZ dh vko`fÙk( i ¾ 
cgqyd oxZ dk foLrkjA 

d- fujh{k.k fof/k % 

lrr~ J̀a[kyk es Hkh cgqyd fuf”pr djrs le; ls gesa [kf.Mr J̀a[kyk dh rjg gh loZizFke 
fujh{k.k ls ;g fuf”pr djuk iM+rk gS fd dkSu&ls oxZ dh lcls vf/kd vko`fÙk gSA ftl oxZ dh 
lcls vf/kd vko`fÙk gks] mls cgqyd oxZ ¼Modaldass½ dgrs gSA 

cgqyd oxZ Kkr djus ds ckn mijksDr lw= dh lgk;rk ls cgqyd Kkr fd;k tkrk gSA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr vk¡dM+ksa dk cgqyd Kkr dhft, % 

oxkZUrj 0&10 10&20 20&30 30&40 40&50 

vko`fÙk 2 5 7 5 2 

gy ¼Solution½ % 

cgqyd dh x.kuk 

oxkZUrj vkòfÙk 

0&10 2 
10&20 5f0 

20&30 7f1 

30&40 5f2 

40&50 2 

fujh{k.k }kjk Kkr gksrk gS fd cgqyd oxZ 20&30 gksxk] D;ksafd bl oxZ dh vko`fÙk lcls 
vf/kd vFkkZr~ 7 gSA 

fuEu lw= dk mi;ksx dj cgqyd ewY; Kkr dj fy;k tk;sxk %& 

Z ¾  lଵ, +
୤భ ష୤బ  

ଶ୤,ି୤౥ି୤మ
x i 
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  ¾ 20 +
଻ିହ

ଶ୶଻ିହିହ
 10 

  ¾ 20 +
ଶ

ସ
 X 10 

  ¾ 20 $ 5 ¾ 25  

       Z ¾ 25 

¼[k½- lewghdj.k fof/k % 

ftl Jà[kyk esa vko`fÙk;k¡ fu;fer :Ik ls ?kVrh ;k c<+rh u gksa] lcls vf/kd vko`fÙk okys oxZ ,d ls 
vf/kd gksa ;k vko`fÙk;ksa ds forj.k ls vuqeku gks jgk gks fd lcls vf/kd vko`fÙk okyk oxZ cgqyd oxZ ugha 
gksxkA bu n”kkvksa eas cgqyd oxZ dks fuf”pr djuk ljy ugha gksrkA ,slh n”kk esa [kf.Mr J̀a[kyk dh gh rjg 
lewghdj.k }kjk cgqyd oxZ dks fuf”pr fd;k tkrk gSA bl cgqyd oxZ dh lhekvksa ds vUrxZr cgqyd dk 
ewY; fu/kkZfjr djus ds fy, iwoZ lw= dk gh iz;ksx fd;k tkrk gSA vFkkZr~ dsoy cgqyd oxZ Kkr djuk 
vko”;d gSA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr J̀a[kyk dk cgqyd Kkr dhft,&  

oxkZUrj 0&5 5&10 10&15 15&20 20&25 25&30 30&35 

vkòfÙk 1 2 10 4 10 9 2 

bl mnkgj.k esa oxZ fuf”pr djuk dfBu gS D;ksafd 10 vko`fÙk okys nks&nks oxZ gS%& vr% lewghdj.k 
fof/k dk mi;ksx fd;k tk;sxk % 

rkfyd 8-7-3 lewghdj.k lkj.kh 

oxkZUrj (i) 
vko`fÙk 

(ii) 
1+2 

(iii) 
2+3 

(iv) 
1+2+3 

 

(v) 
(2+3+4) 

(vi) 
(3+4+5) 

8&5 1   
1+2=3 

  

   1+2+10=13 

  

5&10 2   
2+10=12 

           

2+10+4=16 10&15 ⑩   
10+4=14 

 

 

   10+4+10=  
15&20 4   

4+10=14 
 

   4+10+9= 

   

20&25 ⑩   
10+9=19 ⑲ 

   

10+9+2=21 
25&30 9   

9+2=1 
30&35 2    

23 

21 

24 
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rkfyd 8-7-4 fo”ys’k.k lkj.kh 

LrEHk vf/kdre vkòfÙk okyh ensa 

0&5 5&10 10&15 15&20 20&25 25&30 30&35 

I   √  √   

II     √ √  

III    √ √   

IV    √ √ √  

V     √ √ √ 

VI   √ √ √ -  

;ksx & & 2 3 6 3 1 

fo”ys’k.k lkj.kh esa lcls vf/kd ckj vkus okyk oxZ ¼6 ckj½ 20&25 gS] vr% ;gh oxZ cgqyd oxZ 
gksxkA lw= ds vuqlkj& 

z ¾  lଵ +
୤భ ష୤బ  

ଶ୤,ି୤౥ି୤మ
 x i 

lଵ  ¾ 20   fଶ ¾ 9 

fଵ  ¾ 10   i¾ 5 

f଴  ¾ 4 

vr,o &  Z ¾ 20 +
ଵ଴ିସ

ଶ୶ଵ଴ିସିଽ
x5 

  ¾ 20 +
଺

ଶ଴ିଵଷ
x5 

  ¾ 20 +
଺

଻
x5 

  ¾ 20 + 4.29 = 24.29 

Ckgqyd ¼z½ ¾ 24-29 

oSdfYid lw= ¼Alternative formula½ % 

vfofPN™k ;k lrr~ Js.kh esa cgqyd dk eku Kkr djus ds fy, ewy lw= ds LFkku ij fuEUk oSdfYid 
lw= dk iz;ksx fd;k tk ldrk gS& 

Z ¾  lଵ +
୤మ 

୤౥ା୤మ
xi 
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bl lw= esa iz;qDr fpUgksa dk ogh vFkZ gS tks izFke lw= esa gSA bldk iz;ksx rHkh djuk pkfg, tc 
izFke lw= Kkr djus ls cgqyd dk ewY; cgqyd oxZ dh lhekvksa ds vUrxZr u jgsa vFkkZr~ og ;k rks fupyh 
lhek ls de ;k mijh lhek ls vf/kd vk tk,A vf/kdrj cgqyd oxZ dh vko`fÙk ls fiNyh vko`fÙk vf/kd 
gksus ij ,slh fLFkfr vkrh gSA nksuksa lw=ksa ls izkIr ifj.kke fHk™k gksrs gSaA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr J̀a[kyk dk cgqyd Kkr dhft,&  

vkdkj 15 25 35 45 55 65 25 85 

vkòfÙk 5 9 13 21 20 15 8 3 

gy ¼Solution½ % 

oxkZUrjksa ds LFkku ij dsUnzh; vkdkj ;k e/;&ewY; fn, gq,gSa ftuesa 10&10 dk vUrj gSA oxkZUrjksa 
dh lhek,¡ 15 ± 5] 25 ± 5] 35 ± 5--- vFkkZr~ 10&20] 20&30] 30&40--- 80&90 gksxhaA cgqyd dk ewY; lewgu 
jhfr }kjk Kkr fd;k tk;sxk D;ksafd vf/kdre vko`fÙk ¼21½ ds ckn vko`fÙk;ksa ¼20] 25-----½ vkSj mlds igys 
vko`fÙk;ksa ¼13] 9---½ esa dkQh varj gSaA  

rkfyd 8-7-5 lewghdj.k lkj.kh 

oxkZUrj (i) 
vko`fÙk 

(ii) 
1+2 

(iii) 
2+3 

(iv) 
1+2+3 

 

(v) 
(2+3+4) 

(vi) 
(3+4+5) 

10&20 5   
5+9=14 

  

   5+9+13=27 

  

20&30 9   
9+13=22 

           

3+13+21=43 30&40 13   
   13+21=  

 

 

   13+21+20=54 
40&50     

   21+20= 
 

     21+20+15 

              =56 
50&60 20   

  20+15= 
   

 20+15+8=43 
60&70 15   

15+8=23 
70&80 8   

8+3=11 
  

   15+8+3=26 80&90 3   

 

 

 

 

35 

21 
34 

41 

56 54 
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rkfyd 8-7-6 fo”ys’k.k lkj.kh 

LrEHk vf/kdre vkòfÙk okyh en 

10&20 20&30 30&40 40&50 50&60 60&70 70&80 80&90 

I    √     

II   √ √ √    

III    √ √ √   

IV    √ √ √   

V  √ √ √ √ √ √  

VI     √    

;ksx & 1 2 5 5 3 1  

fo”ys’k.k lkj.kh ls ;g Kkr gksrk gS fd ¼40&50½ rFkk ¼50&60½ nksuksa oxksZa esa vf/kdre vko`fÙk 5&5 
ckj vkrh gSA vr% bu nksuksa esa ls cgyqd&oxZ Nk¡Vus ds fy, fuEu vko`fÙk /kuRo ijh{k.k ¼Frequnecy density 

test½ dk iz;ksx fd;k tk;sxk & 

cgyqd oxZ dh vko`fÙk 40&50 50&60 

mlls igys oxZ dh vko`fÙk 21 20 

mlls ckn okys oxZ dh vkòfÙk 13 
20 

21 
15 

;ksx 54 56 

 

bl izdkj ¼50&60½ cgqyd oxZ gS ftldh vko`fÙk 20 gSA ijUrq blls igys oxZ dh vko`fÙk blls 
vf/kd gSA vr% nwljs lw= ¼oSdkfYid½ }kjk cgqyd Kkr fd;k tk;sxk& 

Z ¾ lଵ 
+

୤మ 

 ୤౥ା୤మ
xi 

  ¾ 50 +
ଵହ

ଶଵାଵ
 X10 

  ¾ 50 +
ଵହ଴

ଷ଺
  

  ¾ 50 $ 4-166  

∴ Ckgqyd ¾ 54-17  
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;fn igys lw= dk iz;ksx fd;k tkrk gS rks cgqyd dk ewY; oxZ dh lhekvksa ds ckgj vk tkrk gS 
loZFkk xyr gS& 

z ¾ lଵ +
୤భ ୤బ 

 ଶ୤భି୤୭ି୤మ
xi 

  ¾ 50 +
ଶ଴ିଶଵ

ସ଴ିଶଵିଵହ
 X10 

  ¾ 50 +
ିଵ଴

ସ
  

  ¾ 50 +(2.5)  

  ¾ 47-5  

fdUrq 47-5 ¼50&60½ oxZ ds ckgj gS vr% ;g lgh cgqyd ugha gSaA lgh cgqyd 54-17 gh gksxkA 

lekos”kh oxkZUrj rFkk vleku oxZ foLrkj % 

cgqYd Kkr djus ls iwoZ lekos”kh oxkZUrjksa dks igys miothZ oxkZURkj esa ifjofrZr dj ysuk pkfg,A 
;fn oxZ foLrkj vleku gS rks ;FkklEHko mUgsa leku djus dk iz;Ru djuk pkfg,A 

ykHk % cgqyd ds fuEufyf[kr ykHk gS %& 

d- ljyrk o yksdfiz;rk % cgqyd dk lcls egRoiw.kZ ykHk ;g gS fd og le>us esa rFkk Kkr djus esa 
vR;Ur ljy gksrk gSA nSfud thou esa bldk dkQh iz;ksx fd;k tkrk gSA nSfud iz;ksx dh oLrqvksa 
tSls twrs] flys&flyk;s diM+ksa vkfn ds lEcU/k esa vkSlr vkdkj dk rkRi;Z cgqyd vkdkj ls gh gksrk 
gSA 

cgqyd vf/kdrj fujh{k.k ls gh ekywe gks tkrk gSA lrr~ Js.kh esa Hkh ljy x.ku fØ;k }kjk 
gh bldk fu/kkZj.k gks tkrk gSA  

[k- pje ewY;ksa dk U;wure izHkko % cgqyd ij Js.kh ds pje ewY;ksa ;k lhekUr bdkb;ksa dk dksbZ izHkko 
ugha iM+rkA fu;fer vko`fÙk caVu esa dsoy cgqyd oxZ ;k ewY; vkSj mlds vkl&ikl dh vko`fÙk;ksa ds 
vk/kkj ij gh cgqyd fu/kkZfjr fd;k tk ldrk gSA lHkh vko`fÙk;ksa dh tkudkjh vko”;d ugha gSA 

x- fcUnqjs[k;h fu/kkZj.k % cgqyd dk ewY; js[kkfp= cukdj Hkh fu/kkZfjr fd;k tk ldrk gSA 

?k- loksZÙke izfrfuf/kRo % cgqyd Js.kh dk og ewY; gS tks lcls vf/kd ckj ik;k tkrk gS] vr% og lewg 
dk loksZÙke izfrfuf/kRo djus okyk vad gSA mldk ewY; lewg esa fn, gq, ewY;ksa esa ls ,d gh gksrk gSA 

nks’k % cgqyd esa fuEu nks’k gSa %& 

d- vfuf”pr o vLi’V % cgqyd lcls vf/kd vfuf”pr o vLi’V ek/; gSA ;fn lHkh inksa dh vko`fÙk;ka 
leku gksa rks og fuf”pr ugha fd;k tk ldrkA dHkh&dHkh ,d lewg esa nks ;k nks ls vf/kd cgqyd 
Hkh gks ldrs gSA 
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[k- chtxf.krh; foospu dk vHkko % bldk mUur jhfr;ksa eas cgqr de iz;ksx gksrk gS] D;ksafd Js.kh ds 
lHkh inksa ij vk/kkfjr u gksus ds dkj.k bldk chtxf.krh; foospu lEHko ugha gSaA 

x- pje ewY;ksa dh mis{kk % cgqyd lhekar inksa dks dksbZ egRo ugha nsrkA vr% tgk¡ lhekar inksa dks Hkh 
egRo nsuk gks ogk¡ ;g loZFkk vuqi;qDr gSA 

p- dqy ewY; Kkr u gksuk % ;fn cgqyd ewY; vkSj inksa dh la[;k Kkr gksa rks mudh xq.kk djds lewg 
ds lc ewY;ksa dk tksM+ Kkr ugha gks ldrkA 

M+- HkzekRed % dHkh&dHkh cgqyd] lead Js.kh dk izfrfuf/kRo ugha djrkA ;fn 500 O;fDr;ksa esa ls 5 dh 
nSfud vk; :0 50 gSS] ckdh 495 esa ls izR;sd dh vk; :0 50 ls vf/kd gSaA cgqdy vk; :0 50 
gksxh tks iwjs lewg dk izfrfuf/kRo ugha dj ldrhA :0 50 vk; rks 500 esa ls dsoy 5 O;fDr;ksa dh gS 
tcfd buds 99 xqus ¼495½ O;fDr;ksa dh vk; :0 50 ls vf/kd gSA bl izdkj dqN ifjfLFkfr;ksa esa 
cgqyd ls HkzekRed fu’d’kZ fudyrs gSaA 

p- oxZ&foLrkj dk izHkko % cgqyd ewY; cgqr dqN oxZ foLrkj ij fuHkZj djrk gSA oxkZUrjksa ds foLrkj esa 
ifjorZu gksus ij og Hkh fHk™k gks tkrk gSA 

mi;ksx % brus nks’k gksrs gq, Hkh nSfud thou rFkk O;kikfjd {ks= esa cgqyd dk dkQh iz;ksx fd;k tkrk 
gSA tc ge dgrs gSa fd *vkSlr Nk=kolh fo|kfFkZ;ksa dk ekfld O;; :0 5000 gS] *dkWyj* dk 
vkSLkr vkdkj 30 lsaVhehVj gSa] VsyhQksu dkWy dh nSfud vkSlr la[;k 25 gSa] rks vkSLkr ls 
gekjk rkRi;Z lcls vf/kd vko`fÙk okys vFkkZr~ cgqyd ls gksrk gSA O;kikj rFkk okf.kT; eas 
cgqyd dk cgqr iz;ksx gksrk gSA O;kikfjd iwokZuqekuksa esa ;g ek/; ,d egRoiw.kZ iFk&izn”kZd 
gSA fofHk™k oLrqvksa dh yksdfiz;rk dk v/;;u cgqyd ds }kjk gh fd;k tkrk gSA ekSle laca/kh 
iwokZuqekuksa esa Hkh cgqyd dk gh iz;ksx fd;k tkrk gSA 

ek/;] cgqyd ,oa e/;dk esa laca/k % 

ek/;] e/;dk ,oa cgqyd ds laca/k dks tkuus ls igys ;g tkuuk t:jh gS fd forj.k leferh; 
¼Symmatrical½ gS ;k vleferh; ¼Asymmetrical½ gSA  

d- leferh; forj.k dh fLFkfr esa cgqyd ekf/;dk o ek/; lekukFkZd gksxsa  rFkk vko`fÙk oØ 
?kaVkdkj gksxkA 

 
 

 
 
 
¼X

ି

= M = Z½ 
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[k- vlferh; forj.k eas ek/;] cgqyd o e/;dk dk fofHk™k ewY; gksxkA bl fLFkfr esa vko`fÙk oØ 
?kaVkdkj u gksdj nkbZa vkSj ;k ckbZa vksj >qdk gksxkA ;fn forj.k vf/kdre ewY; dh vksj gksxk 

vFkkZr~ /kukRed gksxk rc ek/; vkSj e/;dk cgqyd ls vf/kd gksxsa ¼ X
ି

> 𝑀 > Z ½A ;fn 
forj.k U;wure ewY; dh nksuksa vksj vf/kd >wdk gksxk rc ek/; o ekf/;dk cgqyd ls de 
gksxsa vFkkZr~ 

 
 
 
 
 
 
 

 ¼X
ି

> 𝑀 > 𝑍½A     ¼X
ି

< 𝑀 < 𝑍½A 
 
 

fuEufyf[kr lw=] cgqyd] ek/;dk rFkk ek/; ds chp dk laca/k LFkkfir djrk gS % 
 

cgqyd ¾ 3 e/;dk & 2 ek/; 

Z ¾ 3 M&2 X 
ି
 

dkSu lk ek/; lcls vPNk gS\ 

dsUnzh; izo`fÙk ds dbZ eki gSa tSls lekUrj ek/; e/;dk ,oa cgqYdk vkfnA blesa dkSu lk ek/; lcls 
mÙke gS\ bldk dksbZ fuf”pr mÙkj ugha fn;k tk ldrkA mi;qDr ek/; dk pquko djrs le; vxzfyf[kr 
ckrksa dks izeq[k :Ik ls /;ku esa j[kuk pkfg,A 
1- mís”; % ek/; dk pquko vuqla/kku ds mís”; ds vuqdwy gksuk pkfg,A mnkgj.k ds fy,] ;fn lHkh 

ewY;ksa dks leku egRo nsuk gS rks lekUrj ek/; ¼X
ି

½ dk iz;ksx mfpr gksxkA blds foijhr ;fn lcls 
vf/kd ckj vkus okys en dk ewY; Kkr djuk gks rks cgqyd ¼𝑧½ dk iz;ksx djuk pkfg,A 

2- rF;ksa dh la[;k % ;fn J̀a[kyk ds rRoksa dh la[;k cgqr de gks rks lekUrj ek/; dk iz;ksx djuk 
pkfg,A 

3- enksa o vko`fÙk;ksa dk caVokjk % ;fn J̀a[kyk esa vf/kdrj enksa ds ewY; de gSa rFkk ,d ;k nks enksa ds 
ewY; cgqr vf/kd gSa rks lekUrj ek/; mi;qDr ugha gksxkA ;fn vf/kdrj ewY; J`a[kyk ds e/; esa 
fLFkr gS ;k os xq.kkRed rF;ksa ls lacaf/kr gS rks ekf/;dk dk iz;ksx mfpr gksrk gSA 

4- lhekar enksa dk egRo % ;fn fdlh J̀a[kyk ds lhekar enksa dks vf/kd egRo ugha nsuk gS rks e/;dk ;k 
cgqyd dk iz;ksx mfpr gSA 

5- J̀a[kyk ds izdkj % ;fn fdlh J̀a[kyk esa vusd en ,sls gSa tks ,d leku gS rks cgqyd dk iz;ksx ugh 
djuk pkfg,A 

 

8-8 xq.kksÙkj ek/; ¼Geometric Mean½ % 

fdlh lead&Js.kh dk xq.kksÙkj ek/; mlds lHkh ewY;ksa ds xq.kuQy dk og ewy ¼Root½ gksrk gSA 
ftruh ml Js.kh esa bdkb;k¡ gSaA mnkgj.k ds fy, ;fn nks la[;kvksa ds ewY; 3 vkSj 27 gSa rks mudk xq.kksÙkj 
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ek/; √3X27 vFkkZr~ 9 gqvkA blh izdkj ;fn rhu la[;kvksa ds ewY; Øe”k% 20] 30] 45 gSa rks mudk xq.ksÙkj 
ek/; fuEu izdkj Kkr fd;k tk;sxk& 

GM = √20𝑋30𝑋45
య  ;k √27000

య
 

       = √27X1000
య  ;k √3X3X3X10X10X10

య
 

 
       =  3X 10 = 30 

vr% lw= fuEufyf[kr :Ik esa fy[kk tk;sxk& 

 GM = ඥxଵxଶ xଷ xସ xxସ − −x୬
ొ  

tgk¡  G.M ¾ xq.kksÙkj ek/; dk ladsrk{kj 

   N  ¾ Js.kh esa inksa dh la[;k 

     xଵxଶ xଷ −  x୬ ¾ inksa ds ewY;ksa ds fy, iz;qDr 

;fn Js.kh esa 2 ;k rhu 3 en ys rks ljyrk ls xq.kksÙkj ek/; fudkyk tk ldrk gS ijUrq vf/kd 
la[;k,a gksus ij x.kuk&dk;Z dh tfVyrk cgqr c<+ tkrh gSA tSls 10 ewY;ksa dh xq.kkvksa dk nlok¡ ewy ¼10th 

root½ izR;{k :Ik ls fuf”pr djuk ljy dk;Z ugha gSA blds fy, ¼Logarithem or Log½ dk iz;ksx fd;k 
tkrk gSA y?kqxq.kkdksa o izfr&y?kqxq.kdksa ¼Antilograithems½ dk vFkZ] xq.k o fu/kkZfjr&fof/k dk Li’Vhdj.k 
iqLrd ds var eas ifjf”k’V esa fn;k x;k gSA y?kq xq.kkdksa ds vk/kkj ij xq.kksÙkj ek/; Kkr djus ds fy, fuEu 
lw= dk iz;ksx fd;k tkrk gS& 

G.M ¾ Antilog ቂ
୪୭୥ ୶భା୪୭୥ ୶మା୪୭୥ ୶యା⋯ ୪୭୥ ୶భ

୒
ቃ 

vFkok 

G.M ¾ Antilog ቂ
∑ ୪୭୥୶

୒
ቃ 

mi;qZDr lw= esa y?kqxq.kdksa dh nks fo”ks’krkvksa dk mi;ksx fd;k x;k gSa %& 

¼d½- ¼xଵx yଵ½ ¾ Antilog [log xଵ + log xଶ] 

¼[k½- √X
ొ

 ¾ Antilog ቂ
∑ ୪୭୥୶

୒
ቃ 

bu nks fu;eksa ds vk/kkj ij& 

¾ Xଵ Xଶ  Xଷ Xସ XXସ ¾ Antilog [log xଵ + log xଶ + log xଷ − − − log x୒] 

 ඥxଵxଶ xଷ xସ xxସ
ొ   ¾ Antilog ቂ

୪୭୥ ୶భା୪୭୥ ୶మା୪୭୥ ୶యା⋯ ୪୭୥ ୶ొ

୒
ቃ 

∴ ¾ Antilog ቂ
∑ ୪୭୥୶

୒
ቃ 
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fofHk™k Jsf.k;ksa esa xq.ksÙkj ek/; dh x.kuk dSls djsa\ 

1- O;fDrxr Js.kh esa xq.kksÙkj ek/; dh x.kuk % O;fDrxr Js.kh esa xq.kksÙkj ek/; dh x.kuk ds fy, 
fuEufyf[kr izfØ;k viuk;h tkrh gS& 

d- fn;s x;s ewY;ksa ds ∑ l ogs Kkr fd;s tkrs gSaA  

[k- logs dk tksM+ ¼∑ l ogs½ fudky fy;k tkrk gSA  

x- fuEufyf[kr lw= ls xq.kksÙkj ek/; fudky fy;k tkrk gS& 

G.M ¾ Antilog ቂ
∑ ୪୭୥୶

୒
ቃ 

bl izdkj xq.kksÙkj ek/;] Js.kh ds ewY;ksa ds y?kqx.kd dh lekUrj ek/; dk izfry?kqx.kd gSA 

mnkgj.k ¼Illustration½ % 

fuEu Js.kh dk xq.kksÙkj ek/; Kkr dhft, fcuk y?kqx.kadk dk iz;ksx fd;s& 

Js.kh  5-6] 56] 560] 0-56 rFkk 0-056 
  gy ¼Solution½ 
  lw= %  G.M = (x1 x2 - - xn) 

1/n 
   = (5.6 X 56 X 560 x 0.56 X 0.056) 1/5 
   = ቀ 

ହ଺

ଵ଴
 X 56 X 56X 10 X  

ହ଺

ଵ଴଴
 X

ହ଺

ଵ଴଴଴
ቁ 1/5 ¼iw.kZ la[;kvksa es cnyus½ 

    
   = ቀ 

ହ଺ଡ଼ହ଺ଡ଼ହ଺ଡ଼ହ଺ଡ଼ହ଺

ଵ଴଴଴଴଴
 ቁ 1/5 

  ¾ ቄ
(ହ଺)ఱ

(ଵ଴)ఱ
ቅ 

   ¾ ቄ
(ହ଺)ఱ

(ଵ଴)ఱ
ቅ1/5 

     ¾  ହ଺

ଵ଴
 ¾  5.6 

    xq.kksÙkj ek/; ¼G.M½ ¾ 5-6 gksxkA 
mnkgj.k ¼Illustration½ % 
10 ifjokjksa dh ekfld vk; :Ik;ksa esa fuEu izdkj gS & 

85] 70] 15] 75] 500] 8] 45] 250] 40] vkSj 36 

xq.kksÙkj ek/; Kkr dhft,A 

gy ¼Solution½ % 

ifjokjksa    vk;   y?kqx.kd ¼logx½ 

1    85   1-9294 
2    70   1-8415 
3    15   1-1761 
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4    75   1-8751 
5    500   2-6990 
6    8   0-9031 
7    45   1-6532 
8    250   2-3979  
9    40   1-6021 
10    36   1-5563   
N=10    Z     ∑ logx= 17.6373 

 

G.M ¾ Antilog ቂ
∑ ୪୭୥୶

୒
ቃ 

        ¾ Antilog ቂ
ଵ଻.଺ଷ଻ଷ

ଵ଴
ቃ 

        ¾ Antilog 1.7637 

    ¾ : 58-03 

xq.kksÙkj ek/; ¼G.M½ ¾ 58-03 

mnkgj.k ¼Illusration½ % 

fuEufyf[kr ls xq.kksÙkj ek/; Kkr dhft, & 

0-75] 0-038] 675-35] 1-59] 95-78 

gy ¼Solution½ % 

x logx 
0-750  1ത $0-8751 
0-38 2ത $0-5798 

675-350 675-4 
675-350 2$0-8296 
1-590 0$0-2014 
95-780 1$0-9813 
N = 5 ∑ logx = 3.4672 

 

G.M ¾ Antilog ቂ
∑ ୪୭୥୶

୒
ቃ 

        ¾ Antilog ቂ
ଷ.ସ଺଻ଶ

ହ
ቃ 

        ¾ Antilog 0.69344 
xq.kUrj ek/;      ¾  4-396 
2- [kf.Mr Js.kh esa xq.kksÙkj e/; dh x.kuk % 

[kf.Mr Js.kh esa xq.kksÙkj ek/; djus ds fy, izfØ;k viuk;h tkrh gS& 
d- fofHk™k ewY;ksa ds y?kqx.kd ¼∑ ϐlogx½ Kkr fd;s tkrs gSaA 

144



 
 

[k- izR;sd y?kqxq.kad dk lacaf/kr vko`fÙk ls xq.kk djds xq.kuQyksa dk ;ksx ¼∑ ϐl ogx½ fudkyk 
tkrk gSA 

x- xq.kuQYk ds ;ksX; esa ¼∑ ϐlogx½ vko`fÙk;ksa ds ;ksx ¼∑   or N½ ls Hkkx nsdj izkIr la[;k dk 
izfry?kqx.kd fudkyk tkrk gSA lw= 

   G.M. = Antilog ቂ
୤,୪୭୥ ୶భା୤మ ୪୭୥ ୶మା୤య୪୭୥ ୶యି ି ି୤౤୪୭୥ ୶ొ

୤భା୤మା୤యିିି ୤౤
ቃ 

or 

¾ Antilog ቂ
∑ ୪୭୥୶

୒
ቃ 

mnkgj.k ¼Illusration½ % 
fuEu vk¡dM+ksa dk xq.kksÙkj ek/; Kkr dhft, %& 
vkdkj ¼Size½ 6 7 8 9 10 11 12 

vkòfÙk ¼Frequency½ 8 12 18 26 16 12 8 

 

gy ¼Solution½ % 

x Yk?kqx.k 
logx 

f f x logx 

6 0-7782 8 6-2256 
7 0-8451 12 10-1412 
8 0-9031 18 16-2558 
9 0-9542 26 24-8092 
10 1-0000 16 16-000 
11 1-0414 12 12-4968 
12 1-0792 8 8-6336 
;ksx  - N = 100 ∑ ϐlogx = 

94.5622 
 

G.M ¾ Antilog 
∑ ϐ୪୭୥୶

୒
  ¾ Antilog ቂ

ଽସ.ହ଺ଶଶ

ଵ଴଴
ቃ 

¾ Antilog  0-9456 

¾ 8-822 xq.ksÙkj ek/;  

3- lrr~ Js.kh esa xq.kksÙkj ek/; dh x.kuk % 

lrr~ vFkok vfofPN™k Js.kh esa xq.kksÙkj ek/; Kkr djus ds fy, fuEu izfØ;k viuk;h tkrh gS& 

¼d½- oxkZUrjksa ds e/;&ewY; ¼Mid Value½ ¼X½ fudky ysrs gSaA 

¼[k½- X in ewY; ¼tks e/; ewY; gS½ dk y?kqx.kd logx fudky fy;k tkrk gSA 

¼x½- vko`fÙk ¼f½ ls xq.kk djds mudk ;ksx vFkkZr~ ∑ ϐlogx fudky fy;k tkrk gSA  

¼?k½- vko`fÙk;ksa dk ;ksx vFkkZr~ ∑ f  or N dh x.kuk dj yh tkrh gSA 
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¼M+½- fuEu lw= dk iz;ksx dj xq.kksÙkj ek/; dh x.kuk dj yh tkrh gS&  

G.M ¾ Antilog ቂ
∑ ϐ୪୭୥୶

୒
ቃ 

mnkgj.k ¼Illusration½ % 

fuEu vko`fÙk caVu dk xq.kksÙkj ek/; Kkr dhft, %& 

oxZ ¼Class½ % 0&10 10&20 20&30 30&40 40&50 

vkòfÙk ¼Frequency½ % 14 23 27 21 5 

 

gy ¼Solution½ % 

C. I e/;&fcUnq 
x 

f Ykk?kqx.kd 
logx 

f x logx 

0&10 5 14 0-6990 9-7860 

10&20 15 23 1-1761 27-0503 

20&30 25 27 1-3979 37-7433 

30&40 35 21 1-5441 32-4261 

40&50 45 5 1-6532 24-7980 

;ksx  - ∑ f or n = 100  ∑ ϐlogx = 
131.8037 

 

G.M ¾ Antilog ቂ
∑ ϐ୪୭୥୶

୒
ቃ 

¾ Antilog ቂ
131.8037

ଵ଴଴
ቃ 

¾ Antilog 1.3180 

¾ 20-80 xq.kksÙkj ek/;  

Hkkfjr xq.kksÙkj ek/; ¼Weighted Geomatric mean½ % 

;fn fofHk™k ewY;ksa dk lkisf{kd egRo vyx&vyx gS] rks lekarj ek/; dh Hkkafr xq.kksÙkj ek/; dks Hkh 

Hkkfjr fd;k tk ldrk gSA Hkkfjr xq.kksÙkj ek/; fudkyus dh izfØ;k fuEu gSa %& 

¼d½- izR;sd ewY; dk logs Kkr fd;k tkrk gSA 

¼d½- izR;sd logs esa rRlaca/kh Hkkj *W* dh xq.kk djds xq.kuQy dk ;ksx [∑(log X xw)] fudkyk 

tkrk gSA 
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¼x½- fuEu lw= iz;qDr fd;k tkrk gS&  

WGM ¾ Antilog ቂ
∑(log X xw)

∑ ୛
ቃ 

mnkgj.k ¼Illusration½ % 

fuEukafdr vk¡dM+ksa ls Hkkfjr xq.kksÙkj ek/; Kkr dhft, %& 

lewg 
Group 

lwpdkad 
(Index No) 

Hkkj 
(Weight) 

[kk|kUu 125 7 

oL= 133 5 

bZa/ku o izdk”k 141 4 

fdjk;k 173 1 

fofo/k 182 3 

 

gy ¼Solution½ % 

Hkkfjr xq.kksÙkj ek/; dk ifjdYku % 

lewg Hkkj 
w 

Lkwpdkad 
X 

Ykk?kqx.kd 
log x 

log x X w 
y?kq0 o Hkkjksa dh xq.kk 

[kk|k™k 7 125 2-0969 14-6783 

oL= 5 133 2-1239 10-6195 

bZa/ku o izdk”k 4 141 2-1492 8-5968 

fdjk;k  1 173 2-2380 2-2380 

fofo/k 3 182 2-2601 6-7803 

;ksx  ෍ w = 20 − − ∑ logxw = 42.9129 

W.G.M¾ Antilog ቂ
∑ logxw 

∑ w
ቃ 

¾ Antilog ቂ
42.9129

ଶ଴
ቃ 

¾ Antilog 2.1456  

∴ Hkkfjr xq.kksÙkj ek/; 139-8 gSA  
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xq.kksÙkj ek/; dk fo”ks’k mi;ksx % 

xq.kksÙkj ek/; dk izeq[k mi;ksx izfr”kr òf) njksa rFkk vuqikrksa dk vkSlr fudkyusa esa fd;k tkrk gSA 
fo”ks’kr;k tula[;k o`f)] pØo`f) C;kt] ewY;ksa eas gksus okys izfr”kr ifjorZu vkfn dh vkSlr njsa] xq.kksÙkj 
ek/; ij vk/kkfjr *pØo`f) C;kt* lw= ds iz;ksx }kjk gh Kkr dh tkrh gS %& 

lw= &  ¼d½- P୒  ¾ Po (1+r)N 

¼[k½- r   ¾ ටቀ
୔ొ

୔౥
− 1ቁ

౤  

tgk¡&  P୒ ladsrk{kj fuf”pr vof/k ds ckn pj ewY; dh jkf”k ds fy,  

P୓ ladsrk{kj vof/k ds vkjaHk esa pj ewY; ds fy, iz;ksx 

N ladsrk{kj o’kksZa vkfn dh la[;k ds fy, iz;ksx gqvk gSA 

r ladsrk{kj izfr bdkbZ ifjorZu dh nj ds fy, gSA 

mnkgj.k ¼Illusration½ % 

;fn :0 10]000 dh /kujkf”k 12 o’kksZa ds var esa pØo`f) nj ¼Cumpound Rate½ ls c<+dj 
:0 16000 gks tkrh gS rks lk/kkj.k C;kt dh nj 5% Pୟ ij D;k gksxh& 

gy ¼Solution½ % 

ଵ଺଴଴଴ିଵ଴଴଴

ଵଶ
 ¾ 500 vFkkZr~ ቀ

ହ଴଴

ଵ଴଴଴
x 100ቁ ¾ 5 %   

ijarq pØo`f) nj fuEu izdkj Kkr dh tk;sxh& 
Po  ¾ 10]000] PN ¾ 16]000] N ¾ 12 

r ¾ ට
୔౤

୔୭

ొ
 −1 ¾ ට

ଵ଺଴଴଴

ଵ଴,଴଴଴

భమ
   −1 

 ¾ Antilog ቂ
log 1.6

ଵଶ
ቃ −1 ¾ Antilog 

଴.ଶ଴ସଵ

ଵଶ
  −1 

¾ Antilog (0.017) − 1 ¾ 1.040-1 or 0.4  
izfr”kr esa 0-4 X 100 ¾ 4 %   

mi;ksx % izfr”kr ;k vkuqikfrd ifjorZuksa ds ekiu esa lwpdkadksa ds fuekZ.k esa rFkk pØo`f) nj ds vk/kkj ij 
gksus okyh izfr”kr o`f) dh vkSlr fuf”pr djus esa xq.kksÙkj ek/; dk mi;ksx mfpr gksrk gSA 

xq.kksÙkj ek/; ds ykHk % xq.kksÙkj ek/; ds ykHk fuEufyf[kr gSa %& 

d- lHkh ewY;ksa ij vk/kkfjr %& lekUrj ek/; dh Hkk¡fr xq.kksÙkj ek/; Hkh leadekyk ds lHkh ewY;ksa ij 
vk/kkfjr gSA 

[k- lqfuf”pr ,oa Li’V %& xq.kksÙkj ek/; iw.kZr;k Li’V vkSj fu”p;kRed eki gksrk gSA 
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x- pje ewY;ksa dk U;wure izHkko %& vU; ek/;ksa dh rqyuk esa xq.kksÙkj ek/; ij lhekUr ewY;ksa dk cgqr 
de izHkko iM+rk gSA 

?k- larqfyr fLFkfr %& ;g ek/; lead Js.kh ds NksVs ewY;ksa dks vf/kd vkSj cM+s ewY;ksa dks de egRo nsrk 
gSA bl izdkj ,d larqfyr fLFkfr cu tkrh gSA 

M+ izfrp;u o mPpkopuksa ls de izHkkfor %& xq.kksÙkj ek/; ij izfrp;u ds mPpkopuksa dk U;wure izHkko 
iM+rk gSA 

xq.kksÙkj ek/; ds nks’k % xq.kksÙkj ek/; ds fuEu nks’k gSa %&  

d- x.kuk&lEcU/kh tfVyrk %& xq.kksÙkj ek/; dk lcls cM+k nks’k ;g gS fd mldh x.kuk djuk vR;URk 
dfBu gSA mlds fy, logs rFkk Antilogs dh lgk;rk ysuh iM+rh gSA vr% ;g yksdfiz; ugha gSA 

[k- “kwU; vFkok _.kkRed ewY; %& ;fn fdlh in dk ewY; ¼0½ gS rks iwjs lewg dk xq.kksÙkj ek/; “kwU; gks 
tkrk gS D;ksafd xq.kuQy “kwU; gksxkA blh izdkj] ;fn Js.kh dk dksbZ ewY; _.kkRed gS rks xq.kksÙkj 
ek/; Hkh vokLrfod o dkYifud gksxkA 

x- vokLrfod %& lekUrj ek/; dh rjg xq.kksÙkj ek/; Hkh fn, gq, ewY;ksa ds vfrfjDr dksbZ ckgj dk 
ewY; gks ldrk gSA ,slh fLFkfr esa og Js.kh dk mfpr ,oa okLrfod izfrfuf/k ugha dgk tk ldrkA 

?k- lHkh ewY;ksa dk Kku %& xq.kksÙkj ek/; Kkr djus ds fy, leadekyk ds lHkh ewY;ksa dk tkuuk 
vko”;d gSA ;fn ,d in dk ewY; Hkh vKkr gks rks ;g ek/; ugha fudkyk tk ldrkA 

8-9 gjkRed ek/; ¼Harmonic½ % 

gjkRed ek/; ,d lhfer {ks= esa iz;ksx gksus okyk ek/; gSA ,d Js.kh dk gjkRed ek/; mlds ewY;ksa 
ds O;qRØeksa ¼Reciprocals½ ds e/; O;qRØe gksrk gSA fdlh ewY; dk O;qRØe og la[;k gksrh gS tks 1 esa ml 

ewY; dk Hkkx nsus ls miyC/k gksrk gSA tSls % 5 dk O;qRØeksa 1@5 % 8 dk O;qRØeksa ଵ

଼
; 0-2 dk O;qRØeksa ଵ

଴.ଶ
 gSA 

O;qRØe rkfydk ¼Reciprocal Table½ dh lgk;rk ls O;qRØe vklkuh ls Kkr fd;k tkuk pkfg,A gjkRed ek/; 
mu fLFkfr;ksa es Kkr fd;k tkrk gS tc ewY;ksa dks okafNr ek/; ds foijhr :Ik esa O;Dr fd;k tkrk gSA 
mnkgj.kr% ;k=k esa izfr ?k.Vs fdyksehVj fn;s x;s gksa vkSj muls izfrfdyksehVj xfr Kkr djuh gks rks 
gjkRed ek/; fudkyk tkrk gSA lw= %& ¼fcuk O;qRØe lkj.kh ds½ 

H.M  
 

భ

౮భ
ା

భ

౮మ
ା

భ

౮య
ି ି ିା

భ

౮౤

  or  
n

∑  
1
x 

 

n = inksa dh la[;k 

𝑥ଵ 𝑥ଶ𝑥ଷ − − 𝑥௡ = inksa ds ewY; 

;fn O;qRØe lkj.kh ls Kkr fd;s tkrs gSa] rks fuEu lw= dk iz;ksx fd;k tk;sxk %& 

H.M  = Rec. ቂ
∑ Reciprocal

୒
ቃ 
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fofHk™k Jsf.k;ksa esa gjkRed ek/; dh x.kuk dSls djsa\ 

1- O;fDrxr Js.kh esa gjkRed ek/; dh x.kuk % O;fDrxr Js.kh esa gjkRed ek/; dh x.kuk ds fy, 
fuEufyf[kr izfØ;k viuk;h djkrh gSA 

 d- ewY;ksa ds O;qRØe vFkkZr ଵ

୶భ
+

ଵ

୶మ
+

ଵ

୶య
−  −  − +

ଵ

୶భ
 vFkkZr~ Kkr fd;s tkrs gSA 

 [k- O;qRØeksa dk ;ksx ∑ Reciprocal fudky fy;k tkrk gSA 

x- mijksDr lw= dk iz;ksx dj gjkRed ek/; fudky fy;k tkrk gSA 

uksV %& ;fn in vusd gks ftuds ewY; Hkh n”keyo fcUnqvksa esa gksa rks muds O;qRØe lkj.kh ¼Table of 

Reciprocals½ dh lgk;rk ls Kkr djus pkfg,A lkj.kh ls Kkr O;qRØe esa n”keyo fcUnq dk fu/kkZj.k 
lko/kkuhiwoZd djuk pkfg,A 

mnkgj.k ¼Illuestration½ % 

Kkr dhft,& 32] 35] 36] 58] 61] 73 

gy ¼Solution½ % 

X 1/X ¼O;qRØe½  

32 0-03125 
35 0-02857 
36 0-02778 
58 0-01724 
61 0-01639 
73 0-01370 

;ksx ෍
1

x
  0.13493 

;gk¡ N ¾ 6 ¼inksa dh la[;k½ 

HM ¾ ௡

∑  
భ

౮
 
 

 ¾ 
଺

଴.ଵଷସଽଷ
 

¾ 44-47 

   ∴ gjkRed ek/; 44-47 gksxkA   

mnkgj.k ¼Illuestration½ % 

fuEu vk¡dM+ksa ls gjkRed ek/; ¼O;qRØe lkj.kh dk iz;ksx djrs gq,½ Kkr dhft,& 0-8974] 0-0570] 0-
0081] 0-5677] 0-0002] 0-0984] 0-0854] 0-5672 

Ikn&ewY; O;qRØe ¼x½ 

0-8974 1-1143 

0-0570 17-5400 
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0-0081 123-4570 

0-5677 1-7615 

0-0002 5000-0000 

0-0984 10-1626 

0-0854 11-7096 

0-5672 1-7630 

;ksx 5167- 5080 

෍ Reciprocal 

.M   = Reciprocal ቂ
∑ Reciprocal

୒
ቃ 

= Rec. ቂ
ହଵ଺଻.ହ଴଼଴

8
ቃ 

= Rec. 645.94 

= 0.00155 

gjkRed ek/; ¼H.M½ ¾ 0-00155A 

2- [kf.Mr Js.kh esa gjkRed ek/; dh x.kuk % 

[kf.Mr Js.kh esa gjkRed ek/; fudkyus ds fy, fuEu izfØ;k gS %& 

¼d½- igys ewY;ksa ds O;qRØe ¼Reciprocal½ fudkys tkrs gSA 

¼[k½- O;qRØe dh vko`fÙk ls xq.kk djds mu xq.kQyksa dk ;ksx Kkr dj fy;k tkrk gSA  
[∑  (Rec X x. f)] fudkys tkrs gSA 

¼x½- fuEu lw= dk iz;ksx fd;k tkrk gS&  

H.M   = Reciprocal ቂ
∑  (Rec X x.f)

୒
ቃ 

N vko`fÙk;ksa dk tksM+ gSA 

mnkgj.k ¼Illusration½ % 

fuEu caVu dk gjkRed ek/; Kkr dhft, & 

mez ¼o’kksZ esa½  % 50 51 52 53 54 55 

O;fDr;ksa dh la[;k % 2 4 10 6 2 2 
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gy ¼Solution½ % 

mez o’kksZa esa 
X 

O;fDr;ksa dh 
la[;k 

f 

O;qRØe 
1/X 

O;qRØe x vko`fÙk 
¼1/X f½ 

50 2 0-02000 0-04000 

51 4 0-01961 0-07843 

52 10 0-01923 0-19230 

53 6 0-01887 0-11321 

4 2 0-01852 0-03704 

55 2 0-01818 0-03636 
;ksx N = 20 - ∑  ൫1

x⁄  xf൯ ¾ 0-49734 

 

H.M ¾ Reciprecal ቂ
∑  (Rec X x.f)

N
ቃ 

¾ Rec. ቂ
0.49734

ଶ଺
ቃ 

¾ Rec. (0.01913)   
¾ 52-28A 
∴ gjkRed ek/; ¾ 52-28A 

3- lrr~ Js.kh esa gjkRed ek/; dh x.kuk % 

lrr~ Js.kh esa gjkRed ek/; dh x.kuk djus ds fy, oxksZa ds e/; ewY; ¼Mid Value½ fudky fy;k 
tkrk gS tks in ewY; *X* dgykrk gS] iqu% [kafMr Js.kh okyh izfØ;k dk vuqikyu djds gjkRed 
ek/; fudky fy;k tkrk gSA 

mnkgj.k ¼Illusration½ % 

fuEu vk¡dM+ksa ls gjkRed ek/; Kkr fdft,& 

oxZ  % 0&4 4&8 8&12 12&14 16&20 

vkòfÙk % 4 12 20 9 3 

 

gy ¼Solution½ % 

oxZ e/;&ewY; 
x 

vko`fÙk 
f 

O;qRØe 
1/x 

O;qRØe x vko`fÙk  
Rec. X faq 
Rec. xxf 

0&4 2 4 0-5000 2-0000 
4&8 6 12 0-1667 2-0004 
8&12 10 20 0-1000 2-0000 
12&16 14 9 0-0714 0-6426 
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16&20 18 3 0-0556 0-2780 
;ksx   N = 50 − 6.2210 

∑  (Rec. Xxf)   
 

H.M ¾ Rec. ቂ
∑  (Rec X x.f)

N
ቃ 

¾ Rec. ቂ
6.9210

ହ଴
ቃ ¾ Rec. 0.13842    

∴ gjkRed ek/; ¾ 7-246 ;k 7-25A 
Hkkfjr gjkRed ek/; % 

;fn fdlh lead ek=k esa x1, x2, x3, x--- xn ds Hkkj Øe”k % w1, w2, w3, --- wn gkas rks Hkkfjr gjkRed 
ek/; dk lw= fuEu izdkj gS& 

W.H.M ¾ Reciproccal ቂ
∑  (Rec X xw)

∑ w 
ቃ 

mnkgj.k ¼Illusration½ % 
fuEu vk¡dM+ksa ls Hkkfjr ek/; Kkr djsa& 

X %  4 5 6 7 
W % 2 5 3 1 

gy ¼Solution½ % 

x w O;qRØe 
1

xൗ  
O;qRØe x

1

π
  

 
4 2 0-2500 0-5000 
5 5 0-2000 1-0000 
6 3 0-1667 0-5000 
7 1 0-1429 0-1429 

;ksx ෍ w = 11  ∑   (Rec. XxW) 
= 2.1429 

 

W.H.M ¾ Reciproccal ቂ
∑  (Rec X xw)

∑ w 
ቃ 

¾ Rec. ቂ
2.1429

ଵଵ
ቃ      

¾ Rec. (0.195) 

Hkkfjr gjkRed ek/;  ¾ 5-128A  

gjkRed ek/; ds xq.k %  

gjkRed ek/; ds fuEufyf[kr xq.k gS %& 

d- gjkRed ek/; leadekyk ds lHkh inksa ij vk/kkfjr gksrk gSA 

[k- gjkRed ek/; esa cM+s ewY;ksa ds inksa dks de rFkk NksVs ewY;ksa ds inksa dks vf/kd egRo fn;k gSA 

x- vf/kd izpyu okyh Js.kh esa ;g ek/; mi;qDr jgrk gSA 

?k- xfr Kkr djus esa ;g ek/; mi;qDr jgrk gSA 
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M+- gjkRed ek/; Hkkfjr ek/; ls Js’B gS D;ksafd blesa Hkkj nsus dh vko”;drk ugh iM+rh] Lo;a inksa dks 

Hkkj fey tkrk gSA 

nks’k % gjkRed ek/; ds fuEufyf[kr nks’k gS %& 

d- gjkRed ek/; dh x.kuk djuk dfBu gksrk gS rFkk lkekU; O;fDr mls dfBurk ls gh le> ikrk gSA 

[k- gjkRed ek/; esa Kkr djus ds fy, leadekyk ds leLr inksa dk Kku gksuk vko”;d gksA 

x- gjkRed ek/; ,slh la[;k gks ldrh gS tks ml Js.kh esa u gksaA 

fo”ks’k mi;ksx % lkaf[;dh esa gjkRed ek/; dk mi;ksx lhfer {ks= esa fd;k tkrk gSA vkSlr xfr] *pyu&osx* 

rFkk oLrq dh ek=k izfr :Ik;k ds :Ik esa fn, x;s ewY; bR;kfn dh vkSlr ek=k Kkr djus ds fy, gjkRed 

ek/; fo”ks’k :Ik ls mi;qDr gSA bu fLFkfr;ksa esa lekUrj ek/; dk iz;ksx ugha djuk pkfg,A mnkgj.kkFkZ] ;fn 

,d eksVj dkj 20 fdyksehVj] 40 fdyksehVj izfr ?kaVk ¼Km/ph½ dh xfr ls tkrh gS rFkk okilh esa 120 

fdyksehVj dk jkLrk 60 fdyksehVj izfr ?k.Vk dh xfr ls r; djrh gS] rks mldh vkSLkr xfr 40 o 60 dk 

gjkRed ek/; vFkkZr~ 48 gksxh&  

HM = ଶ
భ

ర
ା

భ

లబ

 ;k ଶ
ఱ

భమబ

 ¾ 48 km. ph. 

dqy 240 fd0eh0 dk jkLrk r; djus esa mls 5 ?k.Vs yx tkrs gS vr% mldh vkSlr xfr ଶସ଴

ହ
 ;k 48 

fd0eh0 izfr ?k.Vk gSA ;gk¡ lekUrj ek/; fudkyuk xyr gksxkA 40 o 60 dk lekUrj ek/; 50 gSA ;fn 50 

dk 5 ls xq.kk fd;k tk, rks 250 fd0eh0 dh nwjh vkrh gS tcfd dkj }kjk 240 fd0eh0 dk jkLrk r; fd;k 

x;k gSA blfy, vkSlr xfr dh x.kuk djus esa gjkRed ek/; dk gh iz;ksx fd;k tkrk gSA blh izdkj ;fn 

rhu LFkkuksa ij ukjafx;ksa ds ewy 5 izfr :Ik;] 4 izfr :Ik; o 2 izfr :Ik; fn, gSa rks vkSlr ewY; ହାସାଶ

ଶ
 ;k 

3
ଶ

ଷ
 izfr :Ik;k ;k 1 ukjaxh dk ଷ଴଴

ଵଵ
 vFkkZr~ 27

ଷ

ଵଵ
 iSls ugha gksxk cfYd og ଷ

భ

ఱ
ା

భ

ర
ା

భ

మ

 ¾ 
ଷଡ଼ଶ଴

ଵଽ
 ukjafx;k¡ izfr :Ik;k 

;k ଵଽ଴଴

଺଴
 ¾ 31

ଶ

ଷ
 iSls izfr ukjaxh gksxkA 

;fn ;gh ewY; eqnzk ds :Ik esa izLrqr fd, tk;s tSls 20] 25 o 50 iSls izfr ukjaxh] rc lekUrj ek/; 

mi;qDr gksxk] vFkkZr~ ଶ଴ାଶହାହ଴

ଷ
=

ଽହ

ଷ
 ;k 31

ଶ

ଷ
 iSls izfr ukjaxhA ijUrq tc ewY; ek=k izfr :Ik;s ds :Ik eas 

fn, tk,¡ rks gjkRed ek/; gh mi;qDr gksrk gSA 

8-10 cks/k iz”u % 

1- fjDr LFkkuksa dh iwfrZ djsa& 
1- og ewY; tks Ük`a[kyk ds lHkh ewY;ksa dk izfrfuf/kRo djrk gS------------- dgykrk gSA 
2-  lkewfgd lekUrj ek/; ds fy, izrhd------------------------------dk iz;ksx fd;k tkrk gSA 
3-  Ük`a[kyk dk og ewY; tks lcls vf/kd ckj vkrk gS------------------- dgykrk gSA 
4-  --------------------------ls cgqyd dh x.kuk dh tkrh gSA 
5-  pje ewY; dk izHkko------------------------------ ij iM+rk gSA 

154



 
 

6-  Js.kh ds lHkh ewY;ksa ds xq.kuyQ dk ewy gh--------------------- ek/; gksrk gSA 
7-  izfr fdyksehVj xfr dk Kku djus ds fy,----------------- fudkyk tkrk gSA 

2- lR; ,oa vlR; dFku Nk¡fV,& 

1- lekUrj ek/; lHkh ewY;ksa ij vk/kkfjr ugha gksrk gSA 
2- lekUrj ek/; ls fofHk™k ewY;ksa ds fopyuksa dk ;ksx “kwU; gksrk gSA 
3- e/;dk lead Js.kh dks nks cjkcj Hkkxksa esa ck¡Vrk gSA 
4- e/;dk ij pje ewY; dk vf/kdre izHkko iM+rk gSA 
5- lewghdj.k fof/k dk mi;ksx e/;dk fudkyus esa fd;k tkrk gSA 
6- cgqyd dk ewY; js[kkfp= cukdj fu/kkZfjr fd;k tk ldrk gSA 
7- cgqyd ¾ 2 e/;dk & 3 ek/;A 
8- xq.kksÙkj ek/; dk mi;ksx izfr”kr o`f) njksa rFkk vuqikrksa dk vkSlr fudkyus esa fd;k tkrk 

gSA 
9- gjkRed ek/; ds fy, ewY;ksa dk O;wRØe ugh fudkyk tkrk gSA 
10- gjkRed ek/; leadk ekyk ds lHkh inksa ij vk/kkfjr ugha gksrk gSA 

8-11 cks/k iz”uksa ds mÙkj % 
1- [kkyh LFkku okys iz”uksa ds mÙkj& 

1- vkSlr(  2- xതC( /kukRed(  3- cgqyd( 4- fujh{k.k fof/k( 5- lekUrj ek/;( 6- xq.kksÙkj ek/;( 7- 
gjkRed ek/;A   

2- vlR;( 2- lR;( 3- lR;( 4- vlR;( 5- vlR;( 6- lR;( 7- vlR;( 8- lR; lR;( 9- vlR;( 
10- vlR;A 

8-12 Lo ij[k iz”u % 

1- dsUnzh; izo`fÙk ds ekikas vkSj muds xq.k&nks’kkas dk o.kZu dhft,A 
2- dsUnzh; izo`fÙk ls D;k vfHkizk; gS\ lekUrj ek/; dh fo”ks’krk,¡ fyf[k,A 
3- dsUnzh; izo`fÙk ls vki D;k le>rs gS\ fdu ifjfLFkfr;ksa esa e/;dk dsUnzh; izo`fÙk ds vU; ekiksa ls 

vf/kd mi;qDr gksrk gS\ 
4- lekUrj ek/;] e/;dk o Hkwfe’Bd ls dks ifjHkkf’kr dhft,A 
5- xq.kksÙkj ek/; rFkk gjkRed ek/; ij laf{kIr fVIi.kh fyf[k,A 
6- fuEu caVu dk cgqyd Kkr dhft, & 

[ksrksa dk dsUnzh; vkdkj ¼,dM+ esa½ % 10 20 30 40 50 60 70 

[ksrksa dh la[;k    % 7 12 17 29 31 5 3 

7- fuEu leadksa ls e/;dk dh x.kuk dhft, & 

11-7 9-5 7-2 10-3 8-4 6-7 5-6 7-5 8-7 

8- fuEu leadksa ls lekUrj ek/;] e/;dk ,oa cgqyd Kkr dhft, & 

izkIrkad % 0&10 10&20 20&30 30&40 40&50 50&60 60&70 

fo|kfFkZ;ksa dh la[;k % 15 25 52 56 78 80 70 
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   ቂX
ି

= 43.12, m = 45.128, Z = 51.67ቃ 

9- fuEufyf[kr viw.kZ forj.k ls vKkr vko`fÙk;ksa Kkr dhft, tcfd e/;dk 45 gS& 

oxZ varjky % 0&10 10&20 20&30 30&40 40&50 50&60 60&70 70&80 

vko`fÙk;k¡ % 12 30 \ 66 \ 25 18 230 

   ¼40 vkSj 39½ 

10- fuEufyf[kr viw.kZ forj.k ls vKkr vko`fÙk;ksa Kkr dhft, tcfd e/;dk 45 gS& 

Ø-la- 1 2 3 4 5 6 7 8 9 10 

:i; 360 850 700 150 750 3000 80 450 2500 400 

    [G. m = Rs 580.30.  Hm = 320.50] 

11- fuEu Js.kh ls xq.kksÙkj ek/; vkSj gjkRed ek/; Kkr dhft, & 

2574] 475] 75] 5] 0-8] 0-08] 0-005] 0-0009 

[G. m = 1.841, HM = 0.00604] 

12- fuEufyf[kr ls gjkRed ek/; Kkr dhft,& 

vad  0&10 10&20 20&30 30&40 40&50      

:i;  4 5 11 6 4      

 [H. M = 16.36]  
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3- xqIrk ,l0ih0 ,oa xqIrk vydk ¼2008½( lkaf[;dh; fof/k;k¡] bykgkckn( “kkjnk iqLrd HkouA 

4- Sachdeva, S (2013-14), Quanitative Techniques, Agra : Lakshmi Narain Agrawal Educational Publisher. 

5- Jain J.R. and S.C. (2013-14), Business statistics New Delhi, V K Global Pubication Pvt. Ltd. 

@@@@ 

 

 

156



 
 

 

 

 
[k.M & 3 

dsUnzh; izo`fÙk] izkf;drk ,oa lkaf[;dh VqYl 
¼Central Tendency, Probability and Statistical Tools½ 

bdkbZ&9 

dsUnzh; izòfÙk dh eki                                                  159&199 

bdkbZ&10 

vifdj.k                                                             200&243 

bdkbZ&11 

lg&lEcU/k ,oa izrhixeu                                              244&255 

bdkbZ&12 

izkf;drk fl)kar                                                       256&270 

 

 

 

 

 

 

må izå jktf"kZ V.Mu  

eqDr fo'ofo|ky;] iz;kxjkt 

M.Com.-201 
¼”kks/k izfof/k½ 

Reserarch Methodology 

157



 
 

[k.M & 3 dsUæh; izòfÙk] izkf;drk ,oa lkaf[;dh VqYl 

[k.M 3 dsUnzh; izo`fÙk *izkf;drk ,oa lkaf[;dh VqYl* bl [k.M esa leadksa ds fo”ys’k.k gsrq dsUnzh; 
izo`fÙk dh eki ds lkFk izkf;drk fl)kUr dk o.kZu fd;k x;k gS ftlls “kks/kkFkhZ vius b’Vre y{; dh izkfIr 
dj ldsaA  

bdkbZ & 09  esa fn;s x;s vk¡dM+ksa ds fy, ,d mfpr ekin.M ds fy, dsUnzh; izòfÙk dh ekiksa dk 
foLr`r o.kZu gSA  

bdkbZ & 10  esa vk¡dM+ksa dk lVhd ifj.kke gsrq vifdj.k dh O;k[;k fd;k x;k gSA  

bdkbZ & 11 esa nks] pjksa ;k nks ls vf/kd pjksa ds e/; laca/kksa dks xq.kkRed :Ik esa tkuus ds 
fy, ,oa ek=kRed :Ik esa tkus gsrq fof/k;ksa dk o.kZu gSA  

bdkbZ & 12 thou esa lEHkkouk gh laHkkouk fo|eku gS ;gh vk¡dM+s laHkkfork dks lR;rk ds 
djhc ys tkuus esa en~n djrs gS oks dSls vkSj fdl izdkj djrs gS dk Kku bl 
bdkbZ esa fd;k x;k gSA 
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bdkbZ & 9 ifj{ksi.k@vifdj.k ¼Disperson½ 

bdkbZ dh :ijs[kk  

9-0 mn~ns”; 

9-1 izLrkouk 

9-2 ifjp; 

9-3 ifj{ksi.k Kkr djus dh fof/k;k¡ 

9-4 foLrkj 

9-5 prqFkZd fopyu 

9-6 ek/; fopyu 

9-7 izeki fopyu 

9-8 fopj.k xq.kkad 

9-9 ykjsat oØ 

9-10 cks/k&iz”u 

9-11 cks/k&iz”uksa ds mÙkj 

9-12 Loij[k ,oa vkafdd iz”u 

9-0 mís”; % 

bl bdkbZ ds v/;;u djus ds Ik”pkr~ vki fuEufyf[kr ds ckjs esa tkudkjh izkIr djsxsaA 

 lead Js.kh jpuk ds ckjsa tkudkjhA 

 lead Js.kh ds ckjs esa ;Fks’V tkudkjhA 

 ifj{ksi.k Kkr djus dh fofHk™k jhfr;ksa dh tkudkjh( rFkk 

 ek/; dh fo”olfu;rk dh tk¡pA 
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9-1 izLrkouk %  

Okkf.kT; ds fo|kfFkZ;ksa dks ;g dgkor rks ;nk&dnk lquus dks feyk gh gksxk fd] **ys[kk&tks[kk T;ksa 
dk R;ksa] lkjk dquck Mwck D;ksa\** ,d O;fDr lifjokj unh ds fdukjs igq¡pk] ikj djus ls igys fglkc yxk;k 
fd unh dh vkSlr xgjkbZ ls mlds dqVqEc ds lnL;ksa dh vkSlr Å¡pkbZ vf/kd gS] ijUrq ,d LFkku ij unh 
dh xgjkbZ vkSlr ls cgqr vf/kd gksus ds dkj.k mldk iwjk ifjokj Mwc x;kA vr% ;g Li’V gS fd lead 
Js.kh ds ckjs esa ;Fks’V Kku izkIr djus ds fy, u dsoy mldk ek/; tkuuk vko”;d gS cfYd fofHk™k 
O;fDrxr ewY;ksa dk ml ek/; ls vkSlr varj vkSj Js.kh dh lajpuk rFkk Lo:Ik vkfn ds ckjsa esa iwjh tkudkjh 
izkIr djuk Hkh ijeko”;d gSA vifdj.k ;k ifj{ksi.k dh eki blh dk Kku djkrk gSA tks bl v/;k; esa 
of.kZr fd;k x;k gSA 

9-2 ifjp; % 

fiNys v/;k; esa geus vkSlr ;k dsUnzh; izo`fÙk ds ekiksa dk v/;;u fd;k gS] tks ,d izfrfuf/k ewY; 
gSA ijUrq ,d vkSLkr ;g ugha crk ikrk gS dh ,d Ükz`a[kyk dh fofHk™k enksa esa fdruk varj gSaA blfy, vkSlr 
dh tkudkjh izkIr djus ds lkFk&lkFk ;g Kku izkIr djuk Hkh t:jh gks tkrk gS fd fdlh Ükz̀a[kyk dh 
fofHk™k enksa esa vkil esa fdruk varj gS\ rFkk ek/; ls fdruk varj gSa\ bl rF; dk v/;;u djus ds fy, 
gh ifj{ksi.k ¼vifjdj.k½ ;k fopj.kh”khyrk ¼Varibility½ vFkok fc[kjko ds fo’k; esa iw.kZ tkudkjh izkIr djuh 
pkfg,A tc ge fdlh Ükàz[kyk ds vkSLr ewY; ds lkFk ifj{ksi.k ewY; dk v/;;u djrs gSa rHkh ge ml Ükz`a[kyk 
dh izd`fr rFkk jpuk ds fo’k; esa O;kid Kku izkIr dj ldrs gSaA mnkgj.k ds fy,] rhu dkj[kkuksa A, B vkSj 
C ds ikap etnwjksa dh etnwjh ls lacaf/kr vk¡dM+s fuEu izdkj ls gSa % 

dkj[kkuk A, B, C ds etnwjksa dh etnwjh 

A 
etnwjh  

B 
etnwjh  

C 
etnwjh  

400 350 50 
400 380 75 
400 400 400 
400 420 725 
400 450 750 

bu vk¡dM+ksa ls Kkr gS fd lekarj ek/; rFkk ekf/;dk rhuksa dkj[kkuksa esa leku gSa vFkkZr~ :0 400] 
ijarq ;g vklkuh ls ns[kk tk ldrk gS fd dkj[kkus A esa izR;sd etnwj dks ,d leku etnwjh fey jgk gS 
vFkkZr~ dksbZ fopj.k ¼Variation½ ugha gSA dkj[kkuk B esa etnwjh dks fn, tkus okys osru esa fopj.k de gSA 
ijUrq dkj[kkuk C esa lcls vf/kd varj gSA ;gk¡ U;wure etnwjh :0 50 rFkk vf/kdre etnwjh :0 750 gS 
¼tks fd vkSlr osru 400 ls dgha vf/kd gSa½A bldk vfHkizk; ;g gS fd ek/; rFkk ekf/;dk Ükz`a[kyk dh jpuk 
rFkk izd`fr dh lgh rLohj izLrqr ugha djrhA bu fofHk™k ifjfLFkfr;ksa dk fo”ys’k.k djus ds fy, gekjs ikl 
,d vU; lkaf[;dh; fof/k gS ftls ifj{ksi.k dk eki dgrs gSaA 

MkW0 ckmys ds vuqlkj& **ifj{ksi.k enksa ds fopj.k dk eki gSA**  

Lihxsy ds vuqlkj& **la[;kRed vk¡dM+s ,d ek/; ewY; ds nksuksa vksj QSyus dh ftl lhek rd izo`fÙk 
j[krs gSa] ml lhek dks mu vk¡dM+ksa dk fopj.k ifj{ksi.k dgrs gSA** 
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Ikfj{ksi.k ds fujis{k rFkk lkis{k eki % ifj{ksi.k ds fuEufyf[kr nks eki gksrs gSa %& 

¼d½- fujis{k eki ¼Absolute Measune½ % 

Ikfj{ksi.k dk fujis{k eki ;g gksrk gS ftls mUgh bdkbZ;ksa esa O;Dr fd;k tkrk gS ftuesa ewy vk¡dM+s 
gksrs gSaA ifj{ksi.k ds fujis{k eki dks Ükz`a[kyk dh ekSfyd bdkbZ esa gh O;Dr fd;k tkrk gSS vFkkZr~ mUgha 
bdkb;ksa esa O;Dr fd;k tkrk gS ftuesa ewy vk¡dM+s gksrs gSaA mnkgj.k ds fy, ;fn ;g dgk tk; fd Jfedksa 
ds ,d lewg dh vkSlr etnwjh :0 100 gS rFkk ifj{ksi.k :0 10 gS rks en ifj{ksi.k dk fujis{k eki 
dgyk,xhA ifj{ksi.k ds fujis{k eki dk iz;ksx ogk¡ mfpr gksrk gS tgk¡ dsoy fdlh ,d gh forj.k dk o.kZu 
djuk gksrk gSA blds }kjk nks ;k nks ls vf/kd Ükza`[kykvksa dh rqyuk ugh dh tk ldrhA 

¼[k½- lkis{k eki ¼Relative Measune½ % 

Ikfj{ksi.k dk lkis{k eki og gksrk gS ftlesa vk¡dM+s ds varj dks vuqikr ;k izfr”kr ds :Ik esa O;Dr 
fd;k tkrk gSA mnkgj.k ds fy, ;fn ;g dgk tk; fd Hkkjr esa 26 izfr”kr turk fu/kZurk jss[kk ls uhps gSa 
rks ;g lkis{k eki gksxkA lkis{k eki dks Kkr djus ds fy, ek/; ewY; dks vkSlr ls Hkkx dj fn;k tkrk gS 
;k mldk izfr”kr Kkr fd;k tkrk gSA lkis{k eki dk iz;ksx ogk¡ mfpr gksrk gS tgk¡ nks ;k nks ls vf/kd 
Ükz`a[kykvksa dh rqyuk djuh gksA bls ifj{ksi.k xq.kkad ¼Coefficint of Dispersion½ Hkh dgk tkrk gSA 

9-3 ifj{ksi.k@vifdj.k Kkr djus dh fof/k;k¡ % 

ifj{ksi.k Kkr djus dh fuEufyf[kr jhfr;k¡ gSa %&  

¼d½- lhek jhfr ¼Method of Limet½ 

1- foLrkj ¼Range½ 
2- vUrj prqFkZd foLrkj ¼Interquartile Range½ 
3- “kred foLrkj foLrkj ¼Percentile Range½ 

¼[k½- fopyu ek/; jhfr ¼Method of Averaging Deviation½ 

1- prqFkZd fopyu ¼Quartile Deviation½ 
2- ek/; fopyu ¼Mean Deviation½ 
3- izek.k fopyu ¼Standerd Deviation½ 
4- vU; eki ¼Other measure½ 

¼x½- fcUnqjs[kh; jhfr ¼Graphic Method½ 

1- ykjsat oØ ¼Loranze Curve½ 

uksV %& ifj{ksi.k ds lkis{k eki dks gh fopj.k xq.kkad Hkh dgk tkrk gSA 

9-4 foLrkj ¼Range½ % 

;g ifj{ksi.k dk lcls ljyre eki gSA ijkl fdlh Ük`az[kyk ds vf/kdre ewY; rFkk Ükza`[kyk ds lcls NksVs 
ewY; dk varj gksrk gSA lw= 
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R = C - S 

tgk¡  R = Range 

C = LargestValue ¼vf/kdre ewY;½ 

S = SmallestValue ¼NksVk ewY;½ 

mnkgj.k ds fy,] ik¡p fo|kfFkZ;ksa dk tsc [kpZ :0 20] 30] :0 40] :0 50 vkSj :0 100 izfrekg gSA 

bl Ükz`a[kyk dk vf/kdre ewY; ¼L½ :0 100 rFkk U;wure ewY; ¼S½ :0 20 gSA vr% 

tgk¡  R = L-S 

R = :0 100& : 20 = :0 80 gksxk vFkkZr~ 

R = :0 80  

ijkl xq.kkad ¼Coefficient of Range½ % 

ijkl ifj{ksi.k dk ,d fujis{k eki gS ftldh lgk;rk ls Ük`az[kykvksa dh Bhd izdkj ls rqyuk ugha gks 
ldrhA bls rqyuk ;ksX; cukus ds fy, lkis{k :Ik esa cnyuk iM+sxkA ftlds fy, ijkl xq.kkad fudkyk tkrk 
gSA lw=& 

ijkl xq.kkad & Coefficient of Range C.R. = 
େିୗ

ୋୗ
 

fofHk™k lkaf[;dh; Ja`[kykvksa ds ijkl rFkk ijkl xq.kkad dh x.kuk % 

fofHk™k mnkgj.kksa ls ges lh[k ysuk pkfg, fd fofHk™k izdkj dh lkaf[;dh; Ükz`a[kykvksa esa foLrkj vkSj 
mlds xq.kkad dh x.kuk dSls dh tkrh gSa %& 

1& O;fDrxr Ükzà[kyk ds ijkl dh x.kuk % O;fDrxr Ükz̀a[kyk esa lcls cM+h la[;k rFkk lcls NksVh la[;k 
dk vUrj fudkyk fy;k tkrk gS] bls gh ijkl dgk tkrk gSA 

mnkgj.k ¼Illustration½ % 

,d dkj[kkus ds etnwjksa dh izfr ekg etnwjh fuEufyf[kr gSA budh vk; dk ijkl rFkk 
ijkl xq.kkad Kkr dhft,A 

etnwjh 
¼:0½ 

50 60 80 90 200 225 250 300 340 360 400 415 

gy ¼Solution½ 
ijkl ¼R½  = L-S 

= 415-50 
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= 365   

vr% ijkl ¼R½ 365 gqvkA 

ijkl xq.kkad ¼C.R.½ ¾   
୐ିୗ

୐ାୗ
    ¾  

ସଵହି

ସଵହା
 

¾  
ଷ଺ହ

ସ଺ହ
  

¾  0-78 
ijkl xq.kkad  ¾ 0-78 gqvkA 

 
2& [kf.Mr Js.kh ds ijkl dh x.kuk % 

[kf.Mr Js.kh esa ijkl fudkyus ds fy, lcls cM+h en ds eku dk rFkk lcls NksVh en ds 
eku dk vUrj fudkyk tkrk gSA bUgs Kkr djus ds fy, vko`fÙk;ksa dks /;ku ugha j[kk tkrk gSA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr caVu dk ijkl o ijkl xq.kkad Kkr dhft, % 

izkIrkad  10 11 12 13 14 15 16 18 

fo|kfFkZ;ksa dh la[;k 1 13 24 14 15 13 16 20 

gy ¼Solution½ 

;gk¡  L  = 18, S= 10 

ijkl   R  = L- S 

= 18-10 

= 8 

ijkl xq.kkad ¼C.R.½ ¾   
୐ିୗ

୐ାୗ
     

¾  
ଵ଼ିଵ

ଵ଼ାଵ
  

¾  
଼

ଶ଼
   

¾  0-29 

ijkl xq.kkad  ¾ 0-29 gqvkA 
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3& vf[k.Mr Js.kh ds ijkl dh x.kuk % 

v[kf.Mr Js.kh dk ijkl Kkr djus ds fy, fn, gq, vko`fÙk forj.k dh izFke oxkZarj dh fupyh lhek 
rFkk vafre oxkZUrj dh mPPkre lhek dk varj fudky fy;k tkrk gSA ;fn lekos”kh Ükz` a[kyk gS rks mls 
viothZ Ükz`a[kyk esa ifjofrZr dj fy;k tkrk gSA 

lw= % R ¾ vafre oxkZUrj dh mPp lhek & izFke oxkZUrj dh fupyh lhekA 

mnkgj.k ¼Illustration½ % 

fuEu vk¡dM+ksa dk ijkl rFkk ijkl xq.kkad Kkr dhft, % 

vad 20&29 30&39 40&49 50&59 60&69 

fo|kfFkZ;ksa dh la[;k 8 12 20 7 3 

gy ¼Solution½ 

bl iz”u dks gy djus ls igys lekos”kh Ükzà[kyk dks vio.khZ Ükzà[kyk esa cny fy;k tk;sxk& vFkkZr~ 
oxZ dh mPp lhek fuEu lhek » 2A izkIr HkkxQy dks fuEu lhek es ls ?kVk;k tkrk gS rFkk mPp lhek esa 
tksM+k gS] Øe”k% viothZ Js.kh izkIr gksrh tk;sxhA 

vad fo|kfFkZ;ksa dh la[;k 

19-5 & 29-5 8 

29-5 & 39-5 12 

39-5   49-5 20 

49-5 & 59-5 7 

59-5 & 69-5 3 

 

 R = L-5  
tgk¡ L  = 69.5, S = 19.5 

R = 69.5 – 19.5 
= 50.0 

ijkl 50 gksxkA 

ijkl xq.kkad C.R ¾   
୐ିୗ

୐ାୗ
  ¾ 

଺ଽ.ହିଵଽ.ହ

଺ଽ.ହାଵଽ.ହ
     

¾  
ହ଴

଼ଽ
     ¾ 0-562 

Ikjkl  ¾ 50 
Ikjkl xq.kkad ¾ 0-562 
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ijkl ds xq.k ,oa voxq.k % 

xq.k % 

¼d½- ijkl dh x.kuk djuk rFkk bls le>uk cgqr ljy gSA 

¼[k½- bldk xq.k fu;a=.k lca/kh dk;ksZa esa iz;ksx vf/kd ykHknk;d gSA ijkl ds vk/kkj ij fu;a=.k 
pkVZ rS;kj fd;s tkrs gSaA ;fn mRikfnr oLrqvksa dh xq.koÙkk] pkVZ esa fn, x, ijkl ds vuqlkj 
gS mRiknu izfØ;k dks fu;a=.k esa ekuk tk;sxk vU;Fkk ugha ekuk tk;sxkA blh izdkj C;kt dh 
nj] fofu;e nj] “ks;j dherksa vkfn esa gksus okys ifjorZuksa dks ekius ds fy, ijkl dk iz;ksx 
lkekU; :Ik ls fd;k tkrk gSA 

voxq.k % 

¼d½- ijkl fdlh Ükzà[kyk dk fLFkj eki ugha gSA ;g lhekar ekuksa ij fuHkZj djrk gSA buesa gksus 
okys ifjorZuksa dk ijkl ij rqjar izHkko iM+rk gSA 

¼[k½- ijkl Ükz`a[kyk ds lHkh ewY;ksa ij vk/kkfjr ugha gSA blesa lHkh ewY;ksa dk egRo ugha fn;k tkrkA 

¼x½- ijkl ls Ükz`a[kyk dh cukoV dh tkudkjh izkIr ugha gksrh gSA 

¼?k½- [kqys flj okyh vko`fÙk forj.k dh fLFkfr esa ijkl dh x.kuk ugha dh tk ldrhA vr% bl 
fLFkfr ds fy, ijkl vuqi;qDr gksrk gSA 

9-5 prqFkZd fopyu % 

Rk`rh; prqFkZd ¼Q3½ rFkk izFke prqFkZd ¼Q1½ dk varj vFkkZr~ ¼Q3& Q1½ vUrj prqFkZd foLrkj dgykrk 
gSA bl varj ds vk/ks dks gh prqFkZd fopyu ;k v)Z&vUrj&prqFkZd foLrkj ¼Semi inter-Quartile Range½ 
dgrs gSaA 

lw= % Q.D ¾ 
୕యି୕భ

ଶ
 

tgk¡ % Q.D ¾ prqFkZd fopyu 
Q3  ¾ r`rh; prqFkZd rFkk 
Q1 ¾ izFke prqFkZd ds fy, ladsr gSaA 

prqFkZ fopyu xq.kkad ¼Coefficient of Quartile Deviation½ % 

prqFkZd fopyu xq.kkad] ifj{ksi.k dk lkis{k lkp gSA bls Kkr djus ds fy, rhljs rFkk igys prqFkZdksa ds 
varj ds vk/ks dks blds ;ksx ds vk/ks ls Hkkx dj nsrs gSaA  

lw= % 

prqFkZd fopyu xq.kkad ¾ 
୕యି୕భ

ଶ
 » 

୕యି୕భ

ଶ
 

¾ 
୕యି଼భ

ଶ
 X 

ଶ

୕యି୕భ
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¾ 
୕యି୕భ

୕యା୕భ
 

fofHk™k lkaf[;dh; Jsf.k;ksa ds prqFkZd fopyu rFkk prqFkZd fopyu xq.kkad dh x.kuk % 

1- O;fDrxr Js.kh esa prqFkZd fopyu dh x.kuk %   

 O;fDrxr Ükzà[kyk esa prqFkZd fopyu fudkyus ds fy, igys izFke prqFkZd rFkk r`rh; prqFkZd dks 
fuEufyf[kr lw=ksa dh lgk;rk ls Kkr djuk iM+rk  gSa % 

Q1  ¾ Size of ቀ
N+1

4
ቁ th item 

Q3  ¾ Size of  
ଷ (୒ାଵ)

ସ
 th item 

blds Ik”pkr~ fuEUkfyf[kr lw=ksa dh lgk;rk ls prqFkZd fopyu ¼Q.D½ rFkk prqFkZd fopyu xq.kkad Kkr 
fd;k tkrk gSa % 

lw= % 

prqFkZd fopyu  ¼QD½ ¾ 
୕యି୕భ

ଶ
  

prqFkZd fopyu xq.kkad ¼QD½ ¾ Coefficent of QD = 
୕యି୕భ

୕యା୕భ
  

mnkgj.k ¼Illustration½ % 

fuEufyf[kr vk¡dM+ksa dk prqFkZd fopyu rFkk mldk xq.kkad Kkr dhft,& 

Øe la[;k % 1 2 3 4 5 6 7 8 9 10 11 

vad % 10 15 20 25 30 35 40 45 50 55 60 
gy ¼Solution½ % 

Q1  ¾ Size of ቀ
N+1

4
ቁ th item 

   ¾ Size of ቀ
11+4

4
ቁ th item 

¾ Size of  3rd item  ¾ 20 vadA 

vr%  Q1 ¾ 20A 

Q3  ¾ Size of  
ଷ (୒ାଵ)

ସ
 th item 

   ¾ Size of  
ଷ (ଵଵାଵ)

ସ
 th item 

¾ Size of  
ଷ଺

ସ
 th item ¾ 9th item 

vFkok ¾ 50 vadA 

vr%  Q3 ¾ 50A 
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prqFkZd fopyu  ¼QD½ ¾ 
୕యି୕భ

ଶ
  

¾ 
ହ଴ିଶ଴

ଶ
 ¾ 

ଷ଴

ଶ
 

¼QD½ ¾ 15A 

prqFkZd fopyu xq.kkad ¼Coefficent of QD½ ¾  
୕యି୕భ

୕యା୕భ
  

¾ 
ହ଴ିଶ

ହ଴ାଶ଴
 ¾ 

ଷ଴

଻଴
 

¼QD½ ¾ 0-43 

prqFkZd fopyu  ¾ 15 

prqFkZd fopyu xq.kkad ¾ 0-43 

2- [kf.Mr Js.kh dk prqFkZd fopyu dh x.kuk % 

[kf.Mr Js.kh esa Q1 rFkk Q3 lap;h vko`fÙk;ksa ¼Cumulative Frequency½ dh lgk;rk ls Kkr dh tkrh 
gSA rRi”pkr~ prqFkZd fopyu ds lw= dk iz;ksx djds Q.D fudkyk tkrk gSA tSlkfd fuEufyf[kr mnkgj.k 
}kjk Li’V gks tkrk gSa % 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr rkfydk fdlh QeZ ds 199 Jfedksa dks feyus okyh nSfud etnwjh izdV djrh gSA budk 
prqFkZd fopyu rFkk mudk xq.kkad Kkr dhft,A 

etnwjh ¼:½ 10 20 30 40 50 60 70 80 90 100 

etnwjksa dh la[;k 2 8 20 35 42 20 28 26 16 2 

gy ¼Solution½ % 

lgls igys nh gqbZ Ük`a[kyk dks lap;h vko`fÙk forj.k Ük̀a[kyk esa ifjofrZr djsa %& 

etwnjh ¼:0½ 
x 

vko`fÙk 
f 

lap;h vko`fÙk 
cf 

10 2 2 
20 8 10 
30 20 30 

    Q1        40 35 65 
50 42 107 
60 20 127 

    Q3        70 28 155 
80 26 181 
90 16 197 
100 2 199 
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 ;ksx      N ¾ 199 

Q1  ¾ Size of  ቀ
N+1

4
ቁ th item 

¾ 
ଵଽଽାଵ

ସ
 ¾ 50 th item 

50oha en 65 okyh lap;h vko`fÙk esa “kkfey gS blfy, igyk prqFkZd ¼Q1½ :0 40 gksxkA 

blh izdkj & 

Q3  ¾ Size of  
ଷ (୒ାଵ)

ସ
 th item 

   ¾ Size of  
ଷ (ଵଽଽାଵ)

ସ
 th  

¾ Size of 
ଷ (ଶ଴଴)

ସ
 th item 

¾ Size of  
଺଴଴

ସ
  th item 

¾ 150  th item 

150oha en 155 okyh lap;h vko`fÙk esa “kkfey gS blfy, r`rh; prqFkZd Q3 :0 70 gksxkA 

prqFkZ fopyu ¼QD½ ¾ 
୕యି୕భ

ଶ
 ¾  

଻଴ିସ

ଶ
  ¾  

ଷ଴

ଶ
 ¾ 15 

prqFkZ fopyu xq.kkad ¾ 
୕యି୕భ

୕యା୕భ
 ¾  

଻଴ିସ

଻଴ାସ
  ¾  

ଷ଴

ଵଵ଴
 ¾ 0-27 

3- v[kf.Mr Js.kh dk prqFkZd fopyu dh x.kuk %& 

v[kf.Mr Js.kh es prqFkZd fopyu dh x.kuk djus ds fy, izFke prqFkZd rFkk r`rh; prqFkZd dh 
x.kuk djus ds fy, lap;h vko`fÙk fudkyk tkrk gSA rRi”pkr~ in&la[;k fu/kkZj.k fd;k tkrk gS tks fuEu 
lw= }kjk Kkr fd;k tkrk gS %& 

Q1 ¾ Size of  
୒

ସ
  th item 

Q3 ¾ Size of  
ଷ୒

ସ
  th item 

Kkr in&la[;k ¼th item½ fu/kkZj.k ds ckn lap;h vko`fÙk dh lgk;rk ls ml foHkktu ewY; dk 
oxkZUrj Kkr dj fy;k tkrk gSA rRi”pkr~ fuEu lw= ls Q1 okLrfod rFkk Q3 dk ewY; Kkr dj fy;k  
tkrk gSA  

Q1  ¾ lଵ, + 
୧

୤ 
 (qଵ − c) 

Q3  ¾ lଵ +  
୧

୤ 
 (qଷ − c) 

mlds ckn iwoZ esa fyf[kr prqFkZd fopyu ,oa prqFkZd fopyu xq.kkad ds lw= dk iz;ksx dj Q.D rFkk 
Coeff. of Q.D. dh x.kuk dj yh tkrh gSA 
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mnkgj.k ¼Ilustration½ % 

fuEufyf[kr caVu dk prqFkZd fopyu vkSj mldk xq.kkad fudkfy, % 

vk;q ¼o’kZ½ 0&20 20&40 40&60 60&80 80&100 

O;fDr;ksa dh la[;k 4 10 15 20 11 

gy ¼Solution½ % 

vk;q  O;fDr;ksa dh la[;k lap;h vko`fÙk 
0&20 4 4 
20&40 10 14 C 

              l1 40&60 15&f 29 C 
    l1 60& 80 20&f      49 

80 &100 11           60 
 ;ksx       N =60  

 izFke prqFkZd Q1   ¾ Size of  ቀ
୒

ସ
ቁ  th item 

   ¾ Size of  
଺଴

ସ
  th item = size of 15th item 

15 oha en 40&60 oxkZUrj esa fLFkr gS vkSj Ükz`a[kyk dh 29oha lap;h vko`fÙk ds vUrxZr vkrh gSA 

Q1  ¾ lଵ +  
୧

୤ 
 (qଵ − c)         (𝑖 = 60 − 40 = 20)  

   ¾ 40 +  
ଶ଴

ଵହ
 (15 − 14) 

¾ 40 +  
ଶ଴

ଵହ
 = 𝟒𝟏. 𝟑𝟑  

¼;gk¡ l1 ¾ oxkZUrj dh fupyh lhek vFkkZr 40( N ¾ vko`fÙk dk tksM+ vFkkZr~ 60( c ¾ prqFkZd fopyu 
okys oxkZUrj ls igys okys oxkZUrj dh lap;h vko`fÙk ( i ¾ oxkZUrj dk vUrj vFkkZr~ 60&40 ¾ 20( f ¾ 

prqFkZd oxkZUrj dh vko`fÙk % q1 in&la[;k½A 

blh izdkj] r̀rh; prqFkZd Q1  ¾ Size of 
ଷ (୒)

ସ
 th item 

  ¾ Size of 
ଷ (଺଴)

ସ
  th item  

¾ Size of 45th item 

45oha en 60&80 oxkZUrj esa fLFkr gS vkSj Ükz`a[kyk dh 49oha lap;h vko`fÙk ds vUrxZr vkrh gSA 

Q3  ¾ lଵ + 
୧

୤ 
 (qଵ − c)   
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   ¾ 60 +  
ଶ଴

ଶ଴
 (45 − 29) 

¾ 60 + 16  = 76 

prqFkZ fopyu ¼QD½  ¾ ୕యି୕భ

୕యା୕భ
 ¾  

଻଺ିସଵ.ଷଷ

ଶ
    

     ¾ ଷସ.଺଻

ଶ
 ¾  17.34    

prqFkZ fopyu xq.kkad ¼Coeffi. of Q.D½ ¾ ୕యି୕భ

୕యା୕భ
  

¾ ଻଺ିସ .ଷଷ

ସ଺ାସ .ଷଷ
 ¾  ଷସ.଺଻

ଵଵ଻.ଷଷ
 

¾ 𝟎. 𝟑𝟎 

prqFkZd fopyu ¾ 17-34 rFkk 

prqFkZd fopyu xq.kkad ¾ 0-30  

prqFkZd fopyu ds xq.k ,oa voxq.k % 

xq.k % 

¼d½- prqFkZd fopyu dks le>uk o bldh x.kuk djuk ljy gSA 

¼[k½- ifj{ksi.k dh bl fof/k ij lhekar ewY;ksa dk cgqr de izHkko iM+rk gSA 

voxq.k % 

¼d½- prqFkZd fopyu Ük`az[kyk ds lHkh ewY;ksa ij vk/kkfjr ugha gksrkA 

¼[k½- bl fof/k ls Ükz` a[kyk dh iwjh cukoV dk Kku izkIr ugha gksrkA 

¼x½- prqFkZd fopyu dh x.kuk ij izfrn”kZ esa gksus okys ifjorZu dk cgqr vf/kd izHkko iM+rk gSA blfy, 
blesa vfLFkjrk dk nks’k ik;k tkrk gSA 

9-6 ek/; fopyu % 

,d Js.kh ds fdlh vkSlr ewY; ¼lekarj ek/; ¼X
ି
½( ekf/;dk ¼M½( ;k cgqyd ¼Z½ ls fudkys x, 

fopyuksa ds tksM+ ds lekUrj ek/; dks ek/; fopyu dgk tkrk gSaA  

DykdZ rFkk “kSdM ds vuqlkj& **Ükzà[kyk ds fdlh lkaf[;dh; vkSlr ¼lekUrj ek/;] ekf/;dk ;k 
cgqyd½ ls fudkys x, fofHk™k ewY;ksa ds fopyuksa ds lekarj ek/; dks mldk ek/; fopyu dgk tkrk gSA 
ewY;ksa ds fopyu fudkyrs le; chtxf.krh; fpUg $ rFkk & dks NksM+ fn;k tkrk gS] vFkkZr~ _.kkRed 
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fopyu Hkh /kukRed eku fy, tkrs gSaA** ek/; fopyu dh x.kuk ds fy, fuEufyf[kr izfØ;k dks viuk;k 
tkrk gS %& 

¼d½- lcls igys Ük̀az[kyk dk lekUrj ek/;] ekf/;dk ;k cgqydk Kkr djsaA 

¼[k½- Ük`az[kyk ds lekarj ek/; ;k ekf/;dk ;k cgqyd dh lgk;rk ls fofHk™k enksa dk fopyu izkIr fd;k 
tkrk gSA bu fopyuksa dks tksM+ fy;k  tkrk gSA fopyuksa dks tksM+rs le; ¼$½ /kukRed rFkk ¼&½ 
_.kkRed fpUgksa dks /;ku esa ugha j[kk tkrkA lHkh fopyuksa dks /kukRed eku fy;k tkrk gSA 

¼x½- ek/; ls tks fopyu izkIr gksrs gSa muds nksuksa vksj nks lh/kh [kM+h js[kk,a ¼tSls& |dm| ,  หdX
−

ห ] rFkk 
|dz| cuk nh tkrh gSA ftudk vFkZ gksrk gS fd fopyu dh x.kuk djrs le; _.kkRed fpUgksa ij 
/;ku ugha fn;k x;k gS rFkk lHkh fopyu /kukRed eku fy;s x;s gSA 

¼?k½- ;ksx dks enksa dh la[;k ¼N ;k ∑ f½ ls Hkkx djs ek/; fopyu ¼Mean Diviation½ Kkr dj ysrs gSaA  

UkksV % ek/; fopyu Kkr djus ds fy, izk;% ekf/;dk ls gh fopyu fudkys tkrs gSaA lekUrj ek/; dk Hkh 
dbZ ckj iz;ksx dj fy;k tkrk gSA ijUrq cgqyd dk iz;ksx izk;% ugh fd;k tkrk gSA 

lw= % 
;fn fopyu ekf/;dk ls fy, tk,a rks fuEufyf[kr lw= dk iz;ksx fd;k tkrk gSa % 

δm ¾ 
∑|ୢ୫|

୒
 

ekf/;dk fopyu xq.kkad dk lw= ¾ δ୫

୑
 

;fn fopyu lekarj ek/; ls fy, tkrs gS rks fuEufyf[kr lw= dk iz;ksx fd;k tk;sxk %& 

δX
ି

 ¾ 
∑ቚୢX

−
ቚ

୒
 

Ekk/; fopyu xq.kkad dk lw= ¾ 
δX

−

X
−  

;fn fopyu cgqyd ls fy, tkrs gS rks fuEufyf[rk lw= dk iz;ksx fd;k tk;sxk %& 

δz ¾ 
∑|dz|

୒
 

Ekk/; fopyu xq.kkad dk lw= ¾  ஔ୸

୞
 

ek/; fopyu dh x.kuk fofHk™k Jsf.k;ksa esa %  

1- O;fDrxr Js.kh esa ek/; fopyu dh x.kuk % 

O;fDrxr Js.kh esa ek/;&fopyu o mlds xq.kkad dks Kkr djus dh nks jhfr;k¡ gS& izR;{k rFkk y?kq 
jhfrA 

izR;{k jhfr ¼Direct Method½ % bl jhfr ds vuqlkj ek/; fopyu fuEu izdkj Kkr fd;k Kkrk gS& 

¼d½- igys ml ek/; dks Kkr fd;k tkrk gS ftlls ek/;&fopyu fudkyuk gksrk gSA O;ogkj esa vf/kdrj 
e/;dk dks gh vk/kkj eku fy;k tkrk gSA 

¼[k½- chtxf.krh; fpUgksa dks NksM+rs gq, e/;d ¼;k vU; ek/;½ ls fofHk™k ewY;ksa ds fopyu AdA fudkys tkrs 
gSaA  
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¼x½- bu fopyksa dk tksM+ ∑|d| izkIr fd;k tkrk gSA 

¼?k½- mijksDr lw=ksa esa ls lacaf/kr lw= dk iz;ksx fd;k tkrk gSa] rFkk  

¼M+½- ek/;&fopyu xq.kkad Kkr djus ds fy, ek/;&fopyu dks lacaf/kr ek/; ls Hkkx ns fn;k tkrk gSA 

mnkgj.k ¼Illustration½ % 

,d d{kk ds 9 Nk=ksa ds Hkkj ds vk¡dM+s fuEu of.kZr gSaA e/;dk vkSj lekUrj ek/; ls fopyu Kkr 
dhft, rFkk muds xq.kkadksa dk Hkh fu/kkZj.k dhft,& 

Hkkj ¼fd0xzk0½ % 47 50 58 45 53 59 47 60 49 

gy ¼Solution½ % 

igys bu ewY;ksa dks vkjksgh Øe esa fy[kdj budk e/;dk rFkk lekUrj ek/; Kkr fd;k tk,xk fQj 
bu ek/;ksa ls fopyu fudkys tk;sxsa& 

Øekad Hkkj ¼fdyks½  
X 

e/;dk 50 ls fopyu  
¼$ o & NksM+dj½ 
A dmA ¾ A x-mA 

ek/; 52 ls fopyu 
 ¼$ o & dks NksM+dj½ 

ቚdX
ି

ቚ ¾ ቚX − X
ି

ቚ 
1 45 5 7 
2 47 3 5 
3 47 3 5 
4 49 1 3 
5 50 0 2 
6 53 3 1 
7 58 8 6 
8 59 9 7 
9 60 10 8 

;ksx ∑ x  ¾ 468 ∑|dm| ¾ 42 ∑ ቚdX
ି

ቚ ¾ 44 

e/;dk ls lekUrj ek/; ls 

       Q1   = Size of  ቀ
୒ାଵ

ଶ
ቁ  th item 

  = Size of  
ଽାଵ

ଶ
 =5 th item 

  = 50 

 ek/; fopyu 

        δm  = 
∑|dm|

୒
 ¾ ସଶ

ଽ
 ¾ 4-67 

 ek/; fopyu xq.kkad 
 c.of δm  =   

δ୫

୑
   

;k     
ସ.଺଻

ହ଴
 ¾ 0-0934 

  

         X
ି

 =     
∑ x 

୒
    

            =    
ସ଺଼

ଽ
 ;k 52  

ek/; fopyu 

       δ X
ି

  =   
∑หdX

−
ห

୒
 ¾ ସସ

ଽ
 ¾ 4-89 

 ek/; fopyu xq.kkad 

  c.d δx  = 
δX

−

X
−  ¾ ;k  ସ.଼ଽ

ହଶ
 

      0-0940 

e/;dk ds y?kq jhfr }kjk ek/;&fopyu fudkyrs le; e/;dk&ewY; ls vf/kd vkSj de ewY;ksa dh 
la[;k dks blfy, /;ku esa ugha j[kk tkrk D;ksafd e/;dk fcYdqy dsUnz esa gksrk gS vkSj mlds nksuksa vksj ds 
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ewY;ksa dh la[;k cjkcj gksrh gSA ,slh fLFkfr esa ;fn NA esa ls NB ?kVk;k tk, rks ifj.kke lnSo “kwU; gksxkA 
blfy, e/;dk ls fopyu okys lw= esa ¼NA& NB½m dk iz;ksx ugha fd;k tkrkA 

fiNys mnkgj.k esa y?kq jhfr }kjk fuEu izdkj ek/; fopyu Kkr fd;k tk,x& 

Øekad 1 2 3 4 5 6 7 8 9 

Hkkj ¼fd0xzk0½ vkjksfg Øe 45 47 47 49 50 53 58 59 60 

Yk?kq jhfr }kjk ek/; fopyu dh x.kuk 

e/;dk ls ek/; ls 

         M     ¾ 50 
        ∑ x୅  ¾ 53$58$59$60 ¾ 230 
        ∑ x୆  ¾ 49$47$47$45¾  188 
 

        δm  = 
∑ ୶ఽି∑ ୶ా

୒
  

        ¾ ଶଷ଴ିଵ଼଼

ଽ
   

        ¾  ସଶ

ଽ
 

       ∴    δm = 4-67 
 

          X ¾     52    

        ∑ x୅  ¾ 53$58$59$60 ¾ 230 
        ∑ x୆  ¾ 50$49$47$45¾  238 

        N4= 4; NB=5     

    δX
ି

  = 
∑ ୶ఽି∑ ୶ాି (୒ఽష୒ా)X

−

୒
  

     = 
ଶଷ଴ିଶଷ଼ି(ସିହ)ହଶ

ଽ
 

     = 
ଶଷ଴ିଶଷ଼ା ହଶ

ଽ
 ;k ସସ

ଽ
 

∴   δX
ି

 = 4-89 

 

O;fDrxr Js.kh esa izR;{k jhfr }kjk ek/;&fopyu fudkyuk vf/kd ljy o lqfo/kktud gSA blfy, 
O;fDrxr leadekyk esa ek/;&fopyu izR;{k jhfr }kjk gh Kkr djuk pkfg,A 

2- [kf.Mr ;k fofPN™k Js.kh esa ek/; fopyu dh x.kuk % 

izR;{k jhfr ¼Direct method½ & [kf.Mr Js.kh esa ek/;&fopyu Kkr djus dh fuEufyf[kr izfØ;k 
viuk;h tkrh gSa %& 

d- og ek/;e Kkr fd;k tkrk gS ftlls fopyu fudkyuk gSA 

[k- ml ek/; ls izR;sd vkdkj ¼size½ dk fpUg&jfgr fopyu fudky fy;k tkrk gSA ¼|dm| ;kቚdX
ି

ቚ½ 

x- fopyuksa esa vko`fÙk;ksa dh xq.kk djds tksM+ ¼∑ f|dm| ;k ∑ f ቚdX
ି

ቚA½ yxk fy;k tkrk gSA 

?k- fuEu lw= iz;qDr fd;k tkrk gS& 

δm = 
∑ f|dm|

୒
 ; ∑ X

ି

 = 
∑ fหdX

−
ห

୒
 ; δz = 

∑ f|dz|

୒
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M+ ek/; fopyu xq.kkad fudkyus ds fy,] fujis{k eki dks ml ek/; ls Hkkx ns fn;k tkrk gS ftlls 
fopyu Kkr fd;s x;s gSaA 

mnkgj.k ¼Illustration½ % 

fuEu leadks ls ¼d½ vifdj.k dk e/;dk xq.kkad vkSj ¼[k½ vifdj.k dk ek/;&xq.kkad fudkfy,& 

in&vkdkj 4 6 8 10 12 14 16 

vkòfÙk 2 4 5 3 2 1 4 

gy ¼Solution½ % 

igys e/;dk rFkk lekUrj ek/; dk fu/kkZj.k fd;k tk,xk& 

in vkdkj vko`fÙk lap;h vko`fÙk 
c.f 

vkdkj o vko`fÙk dh xq.kk 
f x X 
 

4 2 2 8 
6 4 6 24 
8 5 11 40 
10 3 14 30 
12 2 16 24 
14 1 17 14 
16 4 21 64 
;ksx N ¾ 21  ∑ fx = 204 

             M ¾ size of  
୒ାଵ

ଶ
  th item 

       =  size of  
ଶଵା଺

ଶ
  = 11th item 

            = 8  
M = 8 

 

          X
ି

 ¾     
∑ ୤୶

୒
    

 ¾      
ଶ଴ସ

ଶଵ
 

 ¾     9-71 

    X
ି

  ¾     9-71  

ek/;&fopyu dk ifjdyu 

vkdkj vkòfÙk e/;dk 8 ls fopyu  
 

ek/; 9-71 ls  
 

  fopyu ¼$ NksM+dj½ dqy fopyu fopyu ¼$ NksM+dj½ dqy fopyu 
x f |dm| fx|dm| ቚdX

ି

ቚ fxหdX
−

ห 
4 2 4 8 5-71 11-42 
6 4 2 8 3-71 14-84 
8 5 0 0 1-71 8-55 
10 3 2 6 0-29 0-87 
12 2 4 8 2-29 4-58 
14 1 6 6 4-29 4-29 
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16 4 8 32 6-29 25-16 
;ksx N ¾ 21  ∑ f |dm|¾ 

68 
 ∑ f หdX

−

ห   
¾ 69-71 

e/;dk ls LkekUrj ek/; ls 

             δm ¾ 
∑ ୤|dm|

୒
        

         ¾ ଺଼

ଶଵ
 ¾ 3-24 

¼d½- ifj{ksi.k dk e/;dk xq.kkad& 

 c. of δm ¾ δm

୑
 ;k ଷ.ଶସ

଼
 

                    ¾ 0-405 

             δX
ି

 ¾ 
∑ ୤หdX

−
ห

୒
     ¾  

଺ଽ.଻ଵ

ଶଵ
 ¾  3.32 

         ¾ ଺଼

ଶଵ
 ¾ 3-24 

¼d½- ifj{ksi.k dk e/;dk xq.kkad& 

 c. of δX
ି

 ¾ δX
−

୶
 ;k ଷ.ଷଶ

ଽ.଻ଵ
 

                    ¾ 0-342 

3- vfofPN™k Js.kh esa ek/; fopyu dh x.kuk % 

vfofPN™k Js.kh esa ek/;&fopyu Kkr djus dh ogh jhfr gS] tks fofPN™k ;k [kf.Mr Js.kh eas iz;qDr 
gksrh gSA vUrj dsoy bruk gS fd oxkZUrjksa ds e/;&fcUnq ¼M.V½ fudkydj mUgsa ewY; ¼X½ eku fy;k tkrk 
gSA bl izdkj vfofPN™k Js.kh dks [kf.Mr Js.kh esa cny fy;k tkrk gSA ckdh lHkh fØ;k,¡ iwoZor~ jgrh gSaA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr vk¡dM+ksa dk lekarj ek/; }kjk ek/;&fopyu rFkk ek/; fopyu xq.kkad fudkfy,& 

ykHk :0 0&10 10&20 20&30 30&40 40&50 

nqdkusa 5 10 15 20 25 

gy ¼Solution½ % 

ykHk ¼:0½ e/; ewY; 
m.v ¼X½ 

vko`fÙk 
f 

e/;&ewY; 
¼X½ rFkk 
vko`fÙk dk 
xq.kuQy fx 

X
ି

 ls fopyu 
vko`fÙk fopyu 

 ቚdX
ି

ቚ 

X
ି

 ¾ 31-66 

fopyu rFkk 
vko`fÙk dk 

xq.kuQy fหdX
−

ห 
 

0&10 5 5 25 26-66 133-30 
10&20 15 10 150 16-66 166-60 
20&30 25 15 375 6-66 99-90 
30&40 35 20 700 3-34 66-80 
40&50 45 25 1125 13-34 333-50 
;ksx  ∑ f¾ 75 ∑ f x¾ 2375  ∑  ቚdX

ି

ቚ¾66-66 ∑ f หdX
−

ห¾ 800.10 
  

x
ି
 ¾ 

∑ ୤୶

∑ ୤
 ¾ 

ଶ.ଷ଻ହ

଻ହ
 ¾ 31-66 

Lkekarj ek/; ls fopyu 
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δx
−
 ¾ 

∑ ୤หdX
−

ห

∑ ୤
   ¾ 

଼଴଴.ଵ଴

଻ହ
 ¾ 10 

10-67 

ek/; fopyu xq.kkad ¾ ஔ୶
ష

୶
 

¾ 
ଵ଴.଺଻

ଷଵ.଺଺
 ¾ 0-34 

Ekk/; fopyu ¾ 10-67 rFkk ek/; fopkyu xq.kkad ¾ 0-34 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr vk¡dM+ksa dk ekf/;dk }kjk ek/; fopyu rFkk ek/; fopyu xq.kkad fudkfy,& 

vkdkj  100&120 120&140 140&160 160&180 180&200 

vkòfÙk 4 6 10 8 5 

gy ¼Solution½ % 

in vkdkj 
x 

e/; ewY; 
m.v  

vko`fÙk 
f 

Lkap;h 
vko`fÙk cf  

ekf/;dk ls 
fopyu  
AdxA 

M ¾ 153 

fopyu rFkk 
vko`fÙk dk 

xq.kuQy f|dm| 
 

100&120 110 4 4 110&153¾43 172 
120&140 130 6 10 C 130&153¾23 138 
140&160 150 10 f 20 150&153¾3 30 
160&180 170 8 28 170&153¾3 30 
180&200 190 5 33 190&153¾37 185 

;ksx  ∑ f¾ 33    ∑ f |dm|¾661 
  

  M ¾ size of ቀ
୒

ଶ
ቁ th item   

 ¾ size of 
ଷଷ

ଶ
 in item  ¾ 16-5th item  

tks fd 140&160 okys oxZ esa “kkfey gSA lw= ls Kkr gksrk gS fd& 

M ¾ lଵ + 
୪

୤
 (m-c) 

    ¾ 140 + 
ଶ଴଴

ଵ଴
 (16.5-10) 

    ¾ 140 + 2x6.5  
    ¾ 140 + 13 = 153  

ek/; fopyu xq.kkad ¾ δx
−
 ¾ 

∑ ୤|dm|

∑ ୤
   ¾ 

଺଺ଵ

ଷଷ
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    ¾ 20.03  

ek/; fopyu xq.kkad        ¾ 
δm

୑
  

    ¾ 
ଶ଴.଴ଷ

ଵହଷ
 ¾ 0-1309 

Ekk/; fopyu δm ¾ 20-03 rFkk ek/; fopyu xq.kkad co. of δm = B  0-1309A 

Ekk/; fopyu ds xq.k ,oa voxq.k % 

xq.k %  
d- ek/; fopyu dh x.kuk ljyrk ls dh tk ldrh gSA ;g fdlh Hkh ek/; ls fudkyk tk 

ldrk gSA 
[k- ek/; fopyu dk :Ik foLr`r gksrk gS D;ksafd og Ük̀az[kyk ds izR;sd ewY; ij vk/kkfjr gksrk gSA 
x- ek/; fopyu ij lhekar ewY;ksa dk de izHkko iM+rk gSA 

voxqq.k % 
¼d½- blesa tek ¼$½ vkSj _.k ¼&½ fPkUgksa dks NksM+ fn;k tkrk gS tks fd xf.kRkh; v”kqf) gSA 
¼[k½- xf.krh; v”kqf) gksus ds dkj.k bldk iz;ksx chtxf.krh; iz;ksxksa esa ugha fd;k tk ldrkA 
¼x½- ;fn fopyu cgqyd ls fy, x;s gSa vkSj vfuf”pr gS rks cgqyd }kjk Kkr fd;k x;k fopyu Hkh 

vfuf”pr gksrk gSA 

9-7 izeki fopyu ¼Standard Deviation½ % 

izeki ftldksa ekud fopyu ds uke ls Hkh tkuk tkrk gSA ifj{ksi.k dh ,d vR;Ur latks’ktud 
oSKkfud fof/k gSA bldk iz;ksx lcls vf/kd gksrk gSA loZizFke dkyZfi;lZu us bls iz;ksx fd;k Fkk( tks fd 
,d izkf.k”kkL= fo”ks’kK ,oa lkaf[;d FksA  

izeki fopyu esa nks izeq[k fo”ks’krk,¡ gS&  

,d rks rks ewY; ds fopyu lnSo lekUrj ek/; ¼X
ି

½ ls gh fy, tkrs gSa] nwljs $ o & dks NksM+k ugha 
tkrk cfYd izkIr fopyuksa ds oxZ dj fy, tkrs gS] ftlls _.kkRed fopyuksa ds oxZ Hkh Lo;a /kukRed gks 
tkrs gSaA vUr esa fopyu oxksZa dk ek/; fudkydj mldk oxZewy Kkr dj fy;k tkrk gSA ;gh izeki fopyu 
dgykrk gSA bl izdkj ;g eki ek/;&fopyu ds nks’kksa ls loZFkk eqDr gSA 

Ekk/; ls fopyuksa ds oxksZa dk lekUrj ek/; f}rh; ifj{ksi.k ¼vifdj.k½ ?kkr ¼second moment of 

dispersion½ vFkok izlj.k ¼variance½ dgykrk gSA izekifopyu blh ewY; dk oxZewy gSA izeki fopyu ds 

fy, xzhd o.kZekyk dk v{kj flXek 𝜎 ¼small sigma½ iz;qDr fd;k tkrk gSA  

Lihxy ds vuqlkj] **izeki fopyu lekarj ek/; ls Ük`az[kyk ds fofHk™k ewY;ksa ds fopyuksa ds oxksZa ds 
ek/; dk oxZewy gSA** 
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izeki&fopyu xq.kkad& nks Jsf.k;ksa ds ifj{ksi.k dh rqyuk djus fy, izeki fopyu xq.kkad 

¼coefficient of standard deviation½ dgrs gSaA bls Kkr djus ds fy, izeki fopyu ¼𝜎½ dks lekUrj ek/; 

¼X
ି

½ ls Hkkx fn;k tkrk gS] vFkkZr~  

izeki fopyu xq.kkad ¼coefficient of S.D½ ¾  ஢

୶
 

izeki fopyu dh x.kuk %& 

1& O;fDrxr Js.kh esa izeki&fopyu dh x.kuk % 

O;fDrxr Js.kh esa izeki&fopyu Kkr djus dh rhu fof/k;k¡ gS %& 

¼d½- izR;{k fof/k ¼Direct method½ 

¼[k½- y?kq fof/k ¼short- cut-method½ 

¼x½- in&fopyu fof/k ¼step-deviation method½ 

d- izR;{k fof/k % ;g fof/k ml le; vf/kd mi;ksxh gksrh gS tc lekarj ek/; iw.kZ vad eas vkrk gSA bl 
fof/k }kjk fuEufyf[kr <+ax ls izeki fopyu Kkr fd;k tk ldrk gS %  

1- lcls igys Ük`az[kyk dk lekUrj ek/; fudkyk tkrk gSA 

   X
ି
 ¾ 

∑ ଡ଼

୒
 

2- blds ckn izR;sd ewY; esa ls lekarj ek/; dks ?kVkdj fopyu Kkr fd;k tkrk gS vFkkZr~ dx 

= X-X
ି
 fudkyk tkrk gSA 

3- fopyu ds izR;sd ewY; dk xଶoxZ fudkyk tkrk gS vkSj lcdks tksM+ fy;k tkrk gSA vFkkZr~ 
izkIr dj fy;k tkrk gSA 

  X
ି
 ¾ 

∑    ଡ଼మ

 
 

4- fopyu oxksZa ds tksM+ (∑    Xଶ) dks enksa dh la[;k ¼N½ ls Hkkx dj fn;k tkrk gS] vFkkZr~ 
∑    ଡ଼మ

୒ 
 

Kkr fd;k tkrk gSA bldk oxZewy fudky fy;k tkrk gS tks ekud fopyu ¼𝜎½ gksrk gSA  

lw= 𝜎  ¾ට
∑    X2

୒
 ¾ ට∑    ൫ଡ଼ିX

−
൯ మ

୒
 

¼𝜎½ ladsr izeki fopyu dk ladsr gSaA 

∑    Xଶ Lkadsr ek/; ls fopyu oxksZa ds tksM+ ds fy, iz;qDr gqvk gSA  

x o x
ି
 ladsr Øe”k% O;fDrxr ewY; rFkk lekUrj ek/;e ds fy, gSaA 
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mnkgj.k ¼Illustration½ % 

10 fo|kfFkZ;ksa ds fuEukafdr Hkkj ¼fdxzk0½ ds leadks ls izeki fopyu vkSj mldk xq.kkad fudkfy,& 

41] 44] 45] 49] 50] 53( 55] 55] 58] 60 

gy ¼Solution½ % 

igys bu ewY;ksa dks vkjksgh Øe esa fy[kdj budk e/; dk rFkk lekUrj ek/; Kkr fd;k tk,xk fQj 
bu ek/;ksa ls fopyu fudkys tk;sxsa& 

Øekad Hkkj ¼fdyks½  
X 

e/; dk X
ି

 =51 ls d ¾ 
¼x-X

ି

½ 

fopyu ds oxZ  
dଶ = (x − X

−

) ଶ 

1 41 &10 100 
2 44 &7 49 
3 45 &6 36 
4 49 &2 4 
5 50 &1 1 
6 53 $2 4 
7 55 $4 16 
8 55 $4 16 
9 58 $7 49 

10 60 $9 81 
;ksx ∑ x ¾ 510  356 

෍  

 

dଶ = (x − X
ି

) ଶ 

 

lekUrj e/; ¼𝐱ത½ Ikzeki fopyu ¼σ½ 

       =   
∑ ୶

୒
    

      ¾ 
ହଵ଴

ଵ଴
  

  ¾ 51 fdyksxzke  

 izeki fopyu xq.kkad& 

        c.of 𝜎  = 
ఙ

ଡ଼
ష ;k ହ.ଽ଻

ହଵ.଴଴
 ¾ 0-117 fdxzk0 

 ∴ izeki fopyu ¾ 5-97 fdxzk0 
    

 𝜎  ¾ටቀ
∑ ୢమ

୒
ቁ  

            ¾  ටቀ
ଷହ଺

ଵ଴
ቁ ;k ¾√35.6 

 ¾ 5-97 fdyksxzke  

 

        izeki fopyu xq.kkad ¾ 0-117 fdxzk0 
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¼[k½- y?kq jhfr;kW ¼Short-cut method½ y?kq jhfr }kjk izeki fopyu ;k rks dfYir ek/; ls fopyu 
fudkydj Kkr fd;k tk ldrk gS ;k fcuk fopyu fudkys ewY;&oxksZa ds vk/kkj ij bldh x.kuk 
dh tk ldrh gSA ;g jhfr;kW bl izdkj gSa& 

dfYir ek/; ls fopyuksa ds vk/kkj ij & y?kq jhfr }kjk izeki fopyu Kkr djus dh x.kuk& fof/k bl 
izdkj gS&  

1- fn, gq, ewY;ksa esa ls fdlh ,d dks dfYir ek/; ¼A½ eku fy;k tkrk gSA 

2- dfYir ek/; ls lc ewY;ksa ds fopyu ¼dx=X-A½ fudkydj mudk tksM+ ¼∑ dx ½ izkIr dj fy;k 
tkrk gSA 

3- fopyuksa ds oxZ djds muds oxksZa dk tksM+ ¼∑ d୶
ଶ 
½ yxk fy;k tkrk gSA 

4- fuEu lw=ksa esa ls fdlh ,d dk iz;ksx djds izeki fopyu Kkr dj fy;k tkrk gS& 

izFke lw= &    f}rh; lw= & 

 σ = ටቀ
∑ ୢ౮

మ

୒
ቁ  ቀ

∑ ୢ୶
 

 ୒
ቁ

ଶ

   σ = ටቀ
∑  ୢ୶మ

୒
ቁ (X − A) ଶ 

r`rh; lw= &     prqFkZ lw= & 

 σ = ට
∑ ୢ౮

మିே (௑ି஺)మ

ே
      σ =

ଵ

୒
ඥ∑ d୶

ଶ − (∑   dx)ଶ   

uksV % mi;ZqDr lw=ksa esa ls izFke lw= dk lcls vf/kd iz;ksx fd;k tkrk gSA ewY;&oxksZa ds vk/kkj ij fuEu 
izfØ;k }kjk izeki&fopyu Kkr gks ldrk gS& 
1- izR;sd ewY; dk oxZ djds mu oxksZa dk tksM+ Kkr dhft,& ¼∑ x

ଶ½ 
2- ewY;ksa dk lekUrj ek/;e fudkydj mldk oxZ izkIr dhft,] ¼X

ି
½2 

3- fuEu lw= dk iz;ksx dhft,& 
izFke lw= &     

 𝜎 = ටቀ
∑ ୶మ

୒
ቁ ൫X

−

൯ ଶ      

vFkok 𝜎 = ට
∑ ୶మ

N
−  

(∑ ୶  ) 2

N
   ቒ∴  X

−

=  
∑ ୶ 

୒
ቓ 

 
uksV % bl lw= dk iz;ksx cgqr de fd;k tkrk gS] D;ksafd blesa x;u&fØ;k ljy ugha gSA 
mnkgj.k ¼Illustration½ % 

fuEufyf[kr vk¡dM+ksa dk ekud fopyu Kkr dhft,& 
8] 10] 12] 14] 16] 18] 20] 22] 24] 26 

gy ¼Solution½ % 
Øekad vkdkj 

  X 
dfYir ek/; ls fopyu 

¼dx = X-A) ; A=20 
fopyu ds oxZ  

 (dxଶ) 
1 8 &12 144 
2 10 &10 100 
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3 12 &8 64 
4 14 &6 36 
5 16 &4 16 
6 18 &2 4 
7 20 0 0 
8 22 $2 4 
9 24 $4 16 

10 26 $6 36 
;ksx ¼N½ ¾ 10 ex ¾ 510 ෍ dx  ෍ d୶

ଶ = 420 

 

𝜎 ¾  ඨ∑ dx
2

ே
− ቀ

∑ dx
 

 N
ቁ

2
     

  ¾       ට
ସଶ଴

ଵ଴
− 

(ିଷ଴ ) మ

ଵ଴
    

  ¾     ඥ42 − (−3 ) ଶ  = √33 

  ¾ 5-74 

izeki fopyu   ¾ 5-74 

¼x½- in fopyu fof/k ¼step-deviation method½ % bl fof/k }kjk fuEufyf[kr <+ax ls izeki fopyu dh 
x.kuk dh tkrh gS % 

1- Ükz`a[kyk esa fn, gq, ewY;ksa esa ls fdlh ,d dks dfYir ek/; ¼X
ି

½ eku fy;k tkrk gSA 

2- dfYir ek/; ls fofHk™k ewY;ksa ds fopyu vFkkZr~ dx=X-A fudky fy, tkrs gSaA 

3- bu fopyuksa dks lekiorZd rRo ¼Common factor½ }kjk Hkkx dj fn;k tkrk gSA vFkkZr~ ୢ୶

ୡ
 

bls in fopyu dgk (dxᇱ) dgk tk,xkA vr% dxᇱ =
ୢ୶

ୡ
 

4- in&fopyu ds oxZ (dxᇱ)ଶ cuk fy, tkrs gSaA 

5- fuEufyf[kr lw= dh lgk;rk ls ekud fopyu ¼𝜎½ Kkr dj fy;k tkrk gS % 

lw= % 

  𝜎 ¾  ට∑ dx′
2

୒
− ቀ

∑ dx′
  

୒
ቁ      X    C 
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mnkgj.k ¼Illustration½ % 

uhps ik¡p O;fDr;ksa dh ekfld vk; nh xbZ gS] ekud fopyu Kkr dhft, % 

O;fDr;ksa dh la[;k ekfld vk; ¼:0½ 
1 
2 
3 
4 
5 

500 
700 
1000 
1500 
1300 

gy ¼Solution½ % 

Øekad ekfld vk; 
 

dx = x-A 
A=1000 

 

dxᇱ =  
dx

c
; 

C = 100 

dx′ଶ 

1 500 &500 &5 25 
2 700 &300 &3 9 
3 100 0 0 0 
4 1500 $500 $5 25 
5 1300 $300 $3 9 

N¾ 5   ෍  dx′
 
= 0 

෍  dx′
2

= 68 
 

𝜎 ¾  ට∑ ୢ୶ᇱ
మ

୒
− ቀ

∑ ୢ୶ᇱ

୒
ቁ  x    c   

  ¾       ට
଺଼

ହ
−  

  (଴) మ

ହ
 x100    

  ¾     √13.6  X 100   

  ¾ 3-6878 X 100 ¾ 368-78 

izeki fopyu  𝜎 ¾ 368-78 

¼2½-  fofPN™k Js.kh esa izeki fopyu dh x.kuk & fofPN™k Js.kh esa izeki fopyu dks Kkr djus dh nks eq[; 
fof/k;k¡ gS % 

¼d½- izR;{k fof/k ¼Direct Method½ 

¼[k½- y?kq fof/k ¼Short-cut- Method½ 

¼d½- izR;{k jhfr& [kf.Mr Js.kh esa ¼fofNUu½ esa izeki fopyu fudkyus ds fy, bl jhfr ds vUrxZr 
fuEufyf[kr fØ;k,¡ djuh iM+rh gSa %& 

1- Js.kh dk lekUrj ek/; 100 Kkr fd;k tkrk gSA ¼X
ି

½  
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2- ewY;ksa esa ls lekUrj ek/; ?kVkdj fopyu fudkys tkrs gSaA ¼d= X-X
ି

½ 

3- fopyuksa ds oxZ fd;s tkrs gSaA (dଶ) 

4- fopyu&oxksZa dh rRlEcU/kh vko`fÙk;ksa ls xq.kk djds mu xq.kkadksa dk tksM+ izkIr fd;k tkrk 
gSA (∑ f dଶ) 

5- vUr esa fuEu lw= iz;qDr gksrk gS& 

  𝜎 ¾  ට ቀ
∑ fd2

୒
ቁ   ;k 𝜎 ¾  ට 

∑ f (୶ିX
−

) మ

୒
 

uksV % tc lekUrj ek/; ljy iw.kkZad ds :Ik esa gksrk gS rc izR;{k jhfr dk iz;ksx fd;k tkuk mfpr gksrk 
gSA 

mnkgj.k ¼Illustration½ % 

fuEu Js.kh esa izR;{k fof/k }kjk izeki fopyu vkSj mldk xq.kkad Kkr fdft,& 

vkdkj 10 12 14 16 18 20 22 24 

vkòfÙk 5 8 21 24 18 15 7 2 
 

gy ¼Solution½ % 

izeki fopyu dh x.kuk ¼izR;{k jhfr½ 

vkdkj vko`fÙk 
 

X
ି

=16.5 
ls fopyu 

 

fopyu oxZ 
d2 

vko`fÙk dk fopyu 
oxksZa ls xq.kk 

fxdଶ 
 

vkdkj x vko`fÙk 
fxX 

10 5 &6-5 42-25 211-25 50 
12 8 &4-5 20-25 162-00 96 
14 21 &2-5 6-25 131-25 294 
16 24 &0-5 0-25 6-00 384 
18 18 $1-5 2-25 40-50 324 
20 15 $3-5 12-25 183-75 300 
22 7 $5-5 30-25 211-75 154 
24 2 $7-5 56-25 112-50 48 
;ksx  N¾ 100   1059.00 

෍  fdଶ  

1650 

෍  fx  
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lekUrj ek/; izeki fopyu 

             X
ି

 ¾ 
∑ ୤୶

୒
      ¾   

ଵ଺ହ଴

ଵ଴଴
   ¾  16-5      

          ¾ ଺଼

ଶଵ
      ¾ 3-24 

  izeki fopyu xq.kkad& 

 c.of σ  ¾ ଺

X
− ;k ଷ.ଶସ

ଵ଺.ହ଴
 ¾ 0-197 

vr% izeki fopyu 3-25 izeki fopyu xq.kkad ¾ 0-197 

             𝜎 ¾  ට ቀ
∑ fୢమ

୒
ቁ   ¾  ට ቀ

ଵ଴ହଽ

ଵ଴଴
ቁ   3.25 

          

 

 

¼[k½- y?kq jhfr;k¡ ¼Short-cut method½ & ;fn lekarj ek/; esa n”keyo Hkkx Hkh gksrk gS rks izR;{k jhfr 
}kjk izeki fopyu fudkyus esa x.kuk&fØ;k vR;Ur tfVy gks tkrh gSA ,slh fLFkfr esa dfYir ek/; 
ls fopyu fudkydj fuEu y?kq jhfr dk iz;ksx djuk pkfg,A 

1- fn, gq, ewY;ksa esa ls fdlh ,d dks dfYir ek/; ¼A½ ;k ysuk pkfg,A vf/kdrj ml ewY; dks A eku 
ft;k tkrk gS ftldh vko`fÙk vf/kd gksrh gSA 

2- dfYir ek/;e ls fofHk™k ewY;ksa ds fopyu fudky fy, tkrs gSaA dx = (x-A) 

3- fopyuksa o mudh vko`fÙk;ksa dh vkil esa xq.kk djds xq.kuQyksa dk ;ksx izkIr dj fy;k tkrk gSA 
(∑ f dx) 

4- fopyuksa o vko`fÙk;ksa dh xq.kkvksa (fdx ) esa fQj fopyuksa dk xq.kk nsdj bu xq.kuQyksa dk Hkh 
tksM+(∑ f d୶

ଶ) fudyk fy;k tkrk gSA 

5- oDr esa fuEu lw=ksa esa ls ,d dk iz;ksx fd;k tkrk gS& 

izFke lw= &   f}rh; lw= & 

 σ = ට
∑ ୤ୢ౮

మ

ே
 ቀ

∑ ௙ௗ௫   
 

 ୒
ቁ  ;  σ = ටቀ

∑ ୤ୢ౮
మ

୒
ቁ ቀX

ି

− Aቁ  2 

r`rh; lw= &   prqFkZ lw= & 

𝜎 ¾ට൬
∑ ୤ୢ౮

మ− N (ଡ଼ି୅) 2 

୒
൰   𝜎 =

ଵ

୒
ඥN ∑ f d୶

ଶ − ( ∑ f d୶
ଶ)ଶ   

 

uksV % vf/kdrj izFke lw= dk iz;ksx djuk pkfg,A 

ewY;ksa ds oxZ fudkydj ¼vFkkZr~ A ¾ 0 ekudj½ Hkh izeki fopyu Kkr fd;k tk ldrk gSA blesa 
ogha fØ;k,a viuk;h tkrh gSa tks O;fDrxr Js.kh esa iz;ksx dh tkrh gSA dsoy ewY;ksa ds oxksZ (xଶ) dks vko`fÙk 
(f) ls xq.kk djuk iM+rk gSA bldk lw= bl izdkj gS& 

 𝜎 ¾  ට ቀ
∑ fdx

2

୒
ቁ − (x) ଶ    ;k   𝜎 ¾  ට  

∑ ୶మ୤  

୒
− ቀ

∑ fx  

୒
ቁ  ଶ 
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mnkgj.k ¼Illustration½ % 

fuEu rkfydk dks izeki fopyu y?kq fof/k }kjk fudkfy, % 

vkdkj 1 2 3 4 5 6 7 8 

vkòfÙk 5 10 15 20 15 10 10 15 
 

gy ¼Solution½ % 

izeki fopyu dh x.kuk ¼izR;{k jhfr½ 

vkdkj 
x 

vko`fÙk 
f 

dfYir ek/; ls 
fopyu 
dx-A 
A=5 

fopyu dk 
oxZ 

(dଶ) 
 

vko`fÙk dk fopyu 
rFkk fopyu dk 

xq.kuQYk 
fdx′ 

 

foKku oxZ rFkk vko`fÙk 
ds xq.kuQy 

fdଶx  

1 5 &4 16 &20 80 
2 10 &3 9 &30 90 
3 15 &2 4 &30 60 
4 20 &1 1 &20 20 
5 15 0 10 0 0 
6 10 $1 1 $10 10 
7 10 $2 4 $20 40 
8 15 $3 9 $45 135 

;ksx  ෍ f = 5   ෍  fdx
2

 

= 25 ෍  fdx
2

 

= 435 
 

izeki fopyu 𝜎 ¾  ට∑  fdx2 

ே
− ቀ

 ∑  fdx 

୒
ቁ  ଶ     

  ¾       ටቀ
ସଷହ

ଵ଴଴
ቁ − ቀ

ଶହ

ଵ଴଴
ቁ  ଶ    

  ¾     ට
ସଷହ

ଵ଴଴
− ቀ

ଵ

ସ

 
ቁ  ଶ    

  ¾  √4.2875 = 2-07 

∴ 𝜎 ¾ 2-07 ( 

3- vfofPN™k ;k lrr~ Js.kh esa izeki fopyu dh x.kuk % 

  vfofPN™k Js.kh esa izeki fopyu Kkr djus ls iwoZ oxksZa ds e/; fcUnq fudkys tkrs gSA fQj 

e/;&fcUnqvksa dks ewY; ¼X½ ekudj [kf.Mr Js.kh dh Hkk¡fr izeki fopyu dk eki fudky fy;k tkrk 

gSA vfofPN™k lead ekyk esa izeki&fopyu dh fuEufyf[kr jhfr;k¡ gSa& 
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1- izR;{k jhfr  2- y?kq jhfr 

3- in&fopyu jhfr  

1- izR;{k jhfr ¼Direct Method½ % bl jhfr ds vuqlkj igys] Js.kh dk lekUrj ek/; ¼X
ି

½ fudkyk tkrk 
gSA blds ckn izR;sd e/;&fcUnq ¼M.V½ esa ls ?kVkdj fopyu ¼d½ Kkr dj fy;k tkrk gSA vFkkZr~ d= 

¼X-X
ି

½A “ks’k lHkh fd;k,¡ mlh izdkj djuh iM+rh gS ftl izdkj [kf.Mr jhfr esaA ogh lw= Hkh viuk;k 
tkrk gS&  

vFkkZr~&  𝜎 ¾  ට
∑  ୤ୢమ

୒
 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr Ükà[kyk dk ekud fopyu izR;{k fof/k }kjk Kkr dhft, %  

vkdkj 0&2 2&4 4&6 6&8 8&10 10&12 

vkòfÙk 2 4 6 4 2 6 
 

gy ¼Solution½ % 

vkdkj 
  

vko`fÙk 
m.v  

x 

vko`fÙk 
f 
 

vko`fÙk rFkk 
e/;&ewy dk 
xq.kkuQy  

(fx) 
 

ek/; ewY; ls  
fopyu 

d = x − X
ି

 
 

fopyu 
oxZ 
dଶ 

vko`fÙk rFkk 
fopyu oxZ dk 
xq.kuQy& 

fdଶ 

0&2 1 2 2 &5-5 30-25 60-50 
2&4 3 4 12 &3-5 12-25 49-00 
4&6 5 6 30 &1-5 2-25 13-50 
6&8 7 4 28 $0-5 0-25 1-00 
8&10 9 2 18 $2-5 6-25 12-50 
10&12 11 6 66 $4-5 20-25 121-50 
;ksx   ∑ f =24 ෍  fx  = 156   ෍  fd

2
 

= 258 

  

             X
ି

       ¾ 
∑ ୤୶

∑ ୤
            

           ¾ ଵହ଺

ଶସ
,  6-5 

      X
ି

 ¾ 6-5 

 

             𝜎 ¾  ට 
∑  ୤ୢమ

୒
    

   ¾  ට 
ଶହ଼

ଶସ
    

  ¾  √ 10.75    

 ¾ 3-28 
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 Ikzeki fopyu 3-28A 

 

2- y?kq jhfr;k ¼Short-cut Method½ % bl jhfr esa [kf.Mr Js.kh esa iz;qDr y?kq jhfr dh Hkk¡fr gh fØ;k,¡ 
djus iM+rh gSA dsoy bruk vUrj jgrk gS fd ewY; ds LFkku ij e/;&fcUnqvkas dk iz;ksx gksrk gSA 
ogh lw= iz;qDr gksrs gSA tks [kf.Mr Js.kh esa viuk, tkrs gS] vFkkZr& 

izFke lw= &   f}rh; lw= & 

 σ = ට
∑ ୤ୢ౮

మ

୒
 ቀ

∑ ௙ௗ௫
 

୒
ቁ  2   ;  σ = ටቀ

∑ ୤ୢ౮
మ

୒
ቁ ቀX

ି

− Aቁ  2 

r`rh; lw= &   prqFkZ lw= & 

𝜎 ¾ඨቆ
∑ ୤ୢ౮

మ− N ቀଡ଼
ష

ି୅ቁ 2 

୒
ቇ   𝜎 =

ଵ

୒
ඥN ∑ f d୶

ଶ − ( ∑ f dx)ଶ   

 
ewY; oxZ jhfr ds vuqlkj e/;&fcUnqvksa ds oxZ (xଶ) fudkydj Hkh fuEu lw= }kjk izeki fopyu 

Kkr fd;k tk ldrk gS& 

σ ¾  ට ቀ
∑ ୶మ୤  

୒
ቁ −  (X

−

) ଶ   ;k   𝜎 ¾  ට  
∑ ୶మ୤  

୒
− ቀ

∑ x  

୒
ቁ  ଶ 

mnkgj.k ¼Illustration½ % 
fuEu Js.kh esa y?kq jhfr }kjk lekUrj ek/; vkSj izeki fopyu rFkk mldk xq.kkad Kkr dhft,& 

ls de 
vad 

10 20 30 40 50 60 70 

ijh{kkfFkZ;ksa 
dh la[;k 

10 25 50 75 85 95 100 

 
gy ¼Solution½ % 

igys lap;h vko`fÙk Js.kh dks lk/kkj.k vfofPN™k vkòfÙkekyk esa cny fy;k tk,xkA rRi”pkr~ izeki 
fopyu dk ifjx.ku fd;k tk,xkA 

vad 
  

e/; fcUnq 
x 

vko`fÙk 
f 

35 ls fopyu 
(dx)A = 35  

(fdx) 
fopyu dh xq.kk 

 

fdx o  dx 
dh xq.kk fd୶

ଶ 

0&10 5 10 &30 &300 9000 
10&20 15 15 &20 &300 6000 
20&30 25 25 &10 &2500 2500 
30&40 35 25 0 0 0 
40&50 45 10 $10 $100 1000 
50&60 55 10 $20 $200 4000 
60&70 65 5 $30 $150 4500 

 N¾ ∑ f  
=100 

  $450&850¾ 
&400 ∑ fdx    

27000 

෍  fdx
2 
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lekUrj ek/; 

             X
ି

 ¾ A+ 
∑ ୤ୢ୶

୒
            

         ¾ 35+ ିସ଴଴

 ଵ଴଴
 

       ¾  35&4 
              ∴ X

ି

 = 31 vad  

izeki fopyu 

            σ ¾  ට 
∑  ୤ୢమ

୒
− ቀ

∑ fdx 

୒
ቁ  ଶ   

   ¾  ට 
ଶ଻଴଴଴

ଵ଴଴
−  ቀ

−400 

ଵ଴଴
ቁ  ଶ    

  ¾  √ 270.16   ;k √ 254 
 ∴  ¾ σ = 15.94 vadA 

3- in&fopyu jhfr ¼Step-Deceiation Deviation½ % ;fn oxZ&foLrkj leku ¼Equal intereals½ gks] rks 
dfYir e/;&fcUnq ls fopyu Kkr djus le; leku oxZ&foLrkj ds cjkcj lekioÙkZd ¼Common 

factor½ fudky fy;k tkrk gS vFkkZr~ fopyu oxZ&foLrkj bdkb;ksa ¼class-interual units½ esa izkIr 
fd;s tkrs gSaA “ks’k lHkh fØ;k,¡ izeki fopyu dh y?kq nhfr dh Hkk¡fr gksrh gS] dsoy lw= esa leku 
oxZ&foLrkj ¼i½ dh xq.kk ns nh tkrh gS] vFkkZr& 

 σ ¾ i xට 
∑  fd′x

2

୒
− (

∑  fd′ 
2

୒
) ଶ   

mnkgj.k ¼Illustration½ % 

fuEu vk¡dM+ksa ls izeki fopyu vkSj mldk xq.kkad Kkr dhft,& 

vk;q ¼ls de½ % 10 20 30 40 50 60 70 80 

O;fDr;ksa dh la[;k % 15 30 53 75 100 110 115 125 

 

gy ¼Solution½ % 

igys lap;h vko`fÙk Js.kh dks vfofPN™k lkekU; vko`fÙk Js.kh esa cnyk tk,xk] fQj izeki fopyu o 
mldk xq.kkad Kkr fd;k tk,xkA  

vk; ls 
de  

e/; 
fcUnq 

x 

O;fDr;ksa 
dh la[;k 

f 

AX =35 ls 
in fopyu  

 

d'= 
d-i 

f o d’ dh 
xq.kk 

 

d′ o  fd′ 
dh xq.kk 

fd′ 
ଶ 

0&10 5 15 &30 &3 &300 9000 
10&20 15 15 &20 &2 &300 6000 
20&30 25 23 &10 &1 &2500 2500 
30&40 35 22 0 0 0 0 
40&50 45 25 $10 $4 $100 1000 
50&60 55 10 $20 $2 $200 4000 
60&70 65 5 $30 $3 $150 4500 
70&80 75 10 $4 $4 $40 160 
;ksx   125  

N 
$40 &98 &98$ 100 

$2 ∑  fd′
 
 

488 

෍  fd′
 
2
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lekUrj ek/; ¼X
ି

½ 

             x ¾ A+ 
∑ ୤ୢᇱ

୒
  x  i            

         ¾ 35+ ቀ
ଶ

 ଵଶହ
x10ቁ 

       ¾  35 $ 0-16 

            ¾  35.16  

 

 

    izeki fopyu 

           𝜎¾ i x ට 
∑  ୤ୢᇲమ

୒
− ቀ

∑  ୤ୢᇲ  

୒
ቁ  ଶ   

   ¾ 10 x ට 
ସ଼଼

ଵଶହ
−  ቀ

ଶ  

ଵଶହ
ቁ  ଶ    

  ¾ 10 x √ 3.904 − 0.000256 

 ¾ 10 x 1-9758 ¾ 19-75 

izeki fopyu xq.kkad c.of 𝜎 ¾ 
ఙ

X
− ¾  

ଵଽ.଻ହ଼

ଷହ.ଵ଺
 ¾ 0-562 

mi;qDr jhfr % mi;qDr pkjksa jhfr;ksa esa ls izR;{k jhfr dk iz;ksx rc fd;k tkrk gS tc ek/; ¼X
ି

½ 
iw.kkZad esa gks rFkk vko`fÙk;ka ¼f½ cgqr de gksa] vf/kd vko`fÙk;ksa okys ,sls lewg esa ftldk ek/; iw.kkZad esa u gks] 
y?kq jhfr mi;qDr gksrh gSA oxZ&foLrkj leku gksus ij in&fopyu jhfr dk iz;ksx lqfo/kktud jgrk gSA 

lkewfgd izeki fopyu ¼Combined standerd deviation½ % 

ftl izdkj nks ;k vf/kd lewgksa ds fy, lkewfgd ek/; Kkr ¼X
ି

c½ djuk laHko gksrk gS] mlh izdkj 
fofHk™k lewgksa ds izeki fopyksa] ek/;ksa o in&la[;kvksa ds vk/kkj ij lewfgr ¼la;ksftr½ izeki fopyu dk 
ifjx.ku fd;k tk ldrk gSA 

lewfgr ;k la;ksftr izeki fopyu Kkr djus dh fuEu fd;k gS& 

d- igys lkewfgd lekarj ek/; ¼X
ି

c ½ fudkyk tkrk gSA 

[k- izR;sd lewg ds ek/; esa ls lkewfgd ek/; ?kVkdj varj ¼D1 D2 --vkfn½ fudky fy, tkrs gS vFkkZr~ 

D1= X
ି

1 - X
ି

c, D2= X
ି

2 - X
ି

c, D3= X
ି

3 – X
ି

c 

x- var esa fuEu lw= dk iz;ksx fd;k tkrk gSA 

σc = ඨ ቈ
 Nଵ(𝜎ଵ

ଶ + Dଵ
ଶ) +  Nଶ(𝜎ଶ

ଶ + Dଶ
ଶ) + Nଷ(𝜎ଷ

ଶ + Dଷ
ଶ) − − 

Nଵ + Nଶ + Nଷ 
቉  

Tkgk¡& N1, N2, N3 ladsrk{kj vyx&vyx lewgksa esa ewY;k dh la[;k ds fy, iz;qDr gSaA 

   σଵ, σଶ, σଷ, ladsrk{kj izR;sd lewg ds izeki fopyu ds fy, iz;qDr gq, gSaA 

D1, D2, D3 ladsrk{kj izR;sd lewg ds ek/; ds lkewfgd ek/; ls vUrj ds fy, iz;qDr gq, gSaA 

mnkgj.k ¼Illustration½ % 

100 rFkk 150 ds vkdkj ds nks lSEiyksa ds Øe”k% ek/; 50 ,oa 60 rFkk izeki fopyu 5 ,oa 6 gSA 
250 ds vkdkj ds lkewfgd lSEiy dk ek/; rFkk izeki fopyu Kkr dhft,A 
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N1 = 100  X
ି

1 = 50,  𝜎1 = 5 

N2 = 150  X
ି

2 = 60,  𝜎2 = 6 

    X
ି

c =  
N1 ଡ଼

ష

1 + N2   ଡ଼
ష

2  
N1 +N2 

 

¾ 
100X50+150X60

100+150
=  5000+9000

250
   

¾ 
14000

250
= 56

 D1 = X
ି

1 – X
ି

C = 50-56 = - σ  

D2 = X2 – XC = 60-56 = - 56= +4 

             𝜎𝑐 = ට 
 ୒భ൫ఙభ

మାୈభ
మ൯ା ୒మ൫ఙమ

మାୈమ
మ൯

୒భା୒మ 
  

¾ ට 
 ଵ଴଴(ହ) 

మା(ି଺)  
మ)ା ଵହ଴ (଺ 

మ)ା(ସ 
మ)

ଵ଴଴ାଵହ଴
  

¾ ට 
 ଵ଴଴ଡ଼ ଺ଵ  ଵହ଴ଡ଼ହଶ

ଶହ଴
  

¾ ට 
 ଵଷଽ଴଴

ଶହ଴
  

¾ √ 55.6  

¾ 7.4 

vr% lkewfgd ek/; ¾ 56 rFkk izeki fopyu ¾ 7-46A 

9-8 fopj.k xq.kkad ¼Coefficient of Variation½ % 

nks ;k nks ls vf/kd Jsf.k;ksa ¼Ük`a[kykvksa½ esa fopj.k dh rqyuk djus ds fy, fopj.k xq.kkad dk  iz;ksx 

fd;k tkrk gSA ;g oLrqr% izeki xq.kkad vFkkZr~ ఙ

ଡ଼
ష dk izfr”kr :Ik gSA nwljs “kCnksa esa izeki fopyu dks lekarj 

ek/; ls Hkkx nsdj HktuQy esa 100 ls xq.kk djus ls izkIr xq.kuQy gh fopj.k xq.kkad gksrk gSA bl lkis{k 
eki dk loZizFke iz;ksx djus dk Js; izfl) oSKkfud dkyZfi;lZu dks gSA ;gh dkj.k gS fd bls dkyZfi;lZu 
xq.kkad dks dgk trkk gSA 

fopj.k xq.kkad dk lw= fuEu gSa %& 

fopj.k xq.kkad ¼c.of. v½ ¾ 
஢

X
−  100 ;k [c.of σ] X 100 
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fopj.k xq.kkad dk iz;ksx ls nks lewgksa dh vfLFkjrk ;k fopj.kh”khyrk] ltkrh;rk] fLFkjrk] ,d:irk 
vFkok laxfr dh rqyuk djus esa fd;k tkrk gSA 

ftl lead Js.kh dk fopj.k xq.kkad vf/kd gksrk gSA vFkkZr~ og vf/kd vfLFkj ;k fopj.k”khy ekuh 
tkrh gSA blds foijhr ftl Js.kh esa fopj.k xq.kkad de gksrk gSA og vf/kd fLFkj *,d:Ik* ltkrh; vFkok 
laxr dgykrh gSA  

izlj.k ¼Variance½ % ;g Hkh izeki fopyu ij vk/kkfjr eki gSA okLro esa ;g fdlh Js.kh ds izeki 
fopyu dk oxZ ¼σଶ½ gksrk gSA bls f}rh; ifj{ksi.k /kkr ¼Second Moment of Disperson½ Hkh dgrs gSA 

lw= % 

izlj.k ¾ σଶ vFkok σ =  √v 

mnkgj.k ¼Illustration½ % 

fdlh QeZ ds mRiknu esa ls 4 oLrqvksa dk ,d izfrn”kZ fy;k x;k bu ik¡p oLrqvksa dh yEckbZ o Hkkj 
fuEufyf[kr gS& bu nks fo”ks’krkvksa ds fopj.k&xq.kkad dh rqyuk djds crkb, fd fdlesa fopj.k vf/kd gSA 

yEckbZ  3 4 6 7 10 

Hkkj  9 11 14 15 16 

gy ¼Solution½ % 

X X & yEckbZ y & Hkkj 
fopyu 

 
fopyu oxZ 

 
Y fopyu 

 
fopyu oxZ 

 

3 &3 9 9 &4 16 
4 &2 4 11 &2 4 
6 0 0 14 $1 1 
7 $1 1 15 $2 4 
10 $4 16 16 $3 9 

∑ X=30  ෍  d஠
ଶ = 30 ∑ y=65  ෍  d୷

ଶ = 34 
  

lekUrj ek/; ¼X½ 

                     X
ି

 ¾ 
∑ ୶

୒
   

ଷ଴

ହ
 = 6      

         𝜎x ¾ ටቀ
∑  ୢ౮

మ

୒
ቁ ¾ ට

ଷ଴

ହ
 ¾ √6 

        ¾  2-4495 

            c.of v ¾  ఙ 

X
− 100 = 

ଶ.ସଽହ

଺
x100 

  ¾ 40-825% 

    izeki fopyu 

           Y ¾
∑ ୷

୒
 ¾ 

଺ହ

ହ
 ¾ 13 

  σy ¾ට ൬
∑  ୢ౯

మ

ଵଶହ
൰   ට

ଷସ

ହ
 ¾ √6.8 

  ¾  2-6077 

      c.of v ¾  𝜎 

୷
x 100 = 

ଶ.଺଴଻଻

ଵଷ
x100 

  ¾ 20.059% 
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vr % yEckbZ esa fopj.k vf/kd gSA  

izeki fopyu ds chtxf.krh; xq.k %  

izeki fopyu esa fuEufyf[kr izeq[k chtxf.krh; xq.k ik;sa tkrs gSa& 

¼d½- lkewfgd izeki fopyu& fofHk™k mioxksZa ds izeki fopyuksa ds vk/kkj ij iwjs lewg dk lkewfgd izeki 
fopyu ekywe fd;k tk ldrk gSA 

¼[k½- Øekuqlkj izkd`frd vadksa ¼‘N’ Natural numbers½ dk izeki fopyu& fuEu lw= }kjk Kkr fd;k tk 
ldrk gS& 

¾ 𝜎 ¾ට ቀ
ଵ

ଵଶ
ቁ (Nଶ − 1) 

¼x½- lekUrj ek/; ls fopyu ds fy, tkus ds dkj.k izeki fopyu esa fopyu&oxksZa dk tksM+&U;wure 
gksrk gSA 

 ቒ∑ dଶ 
 

= ∑  ቀx − X
 ି

ቁ  ଶ = Minimumቓ 

¼?k½- izeki fopyu ij xf.krh; fØ;kvksa dk izHkko % fdlh lead Js.kh ds izR;sd in&ewY; esa ,d fLFkjksd 
;k vpj&ewY; tksM+us] ?kVkus] xq.kk djus ;k Hkkx djus dk ml Js.kh ds ek/; vkSj izeki fopyu ij 
fuEukafdr izHkko iM+rk gS& 

1- fLFkjkad tksM+us ij % Js.kh ds izR;sd ewY; esa vpj& ewY; ¼Constant ‘a’½ tksM+us ij lekUrj ek/; 

vpj&ewY; ls c<+ tkrk gS] ቀ
ଵ

ଡ଼
ష  + 𝑎ቁ ijUrq eki fopyu ¼𝜎½ iwoZor~ jgrk gSA 

2- fLFkjkad ?kVkus ij % Js.kh ds izR;sd ewY; esa ls ;fn fdlh vpj ewY; ¼a½ dks ?kVk fn;k tk, rks 
lekUrj ek/; ml ewY; gks ls de gks tkrk gSA ቀX

ି

− 𝑎ቁ ijarq izeki fopyu ¼𝜎½ Ikj dksbZ izHkko ugha 
iM+rkA fuEu mnkgj.k ls ;s fLFkfr;k¡ Li’V gks tk,axh& 
ewY; 
lead 

fopyu fo0oxZ ¼d½ vpj.k ewY; ¼2½ tksM+us ij ¼[k½ vpj ewY; ¼2½ ?kVkus ij 

x dx d୶
ଶ x+2 dx d୶

ଶ x − 2 dx d୶
ଶ 

7 $3 9 9 &3 9 5 &3 9 
9 &1 1 11 &1 1 7 &1 1 
9 &1 1 11 &1 1 7 &1 1 
15 $5 25 17 $5 25 13 $5 25 

∑  x=40  ෍  d୶
ଶ = 36 48  

෍  d୶
ଶ = 36 32 X

ି

 =8 ෍  d୶
ଶ = 36 

N=4 
𝜎 = ඨቆ

∑  d୶
ଶ

N
ቇ  X

ି

=12 𝜎 = ට
ଷ଺

ସ
 ¾ √9 

X=8 X
ି

 =8 X
ି

 =8 𝜎 = ට
ଷ଺

ସ
 =  √9 

X
ି

=10 
𝜎 = ඨ൬

36

4
൰  = 9  X

ି

=10+2 ∴ 𝜎=3 ෍  d୶
ଶ X

ି

 =18-2 ∴ 𝜎 = 3 

 

3- fLFkjkad ls xq.kk djus ij % ;fn izR;sd ewY; esa ,d vpj ewY; ¼a½ dh xq.kk dh tk, rks ml Js.kh ds 
lekUrj ek/; vkSj izeki fopyu esa Hkh ml vpj ewY; dh xq.kk gks tkrh gS&   

 [x
ି

 x a rFkk σ xa] 
rFkk 
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4- fLFkjkad ls Hkkx nsus ij % Js.kh ds izR;sd ewY; es vpj ewY; ¼a½ dk Hkkx nsdj lekUrj ek/; vkSj 
izeki fopyu fudkyus ij bu nksuksa ekiksa esa Hkh ml vpjkad dk Hkkx gks tkrk gSA 

[x
−

 ÷ a             σ ÷ a] 

mnkgj.k ¼Ilustration½ % 

¼x½ vpj&ewY; ¼2½ ls xq.kk djus ij vpj&ewY; ¼2½ ls Hkkx nsus ij  

xxa dx d୶
ଶ X ÷  a dx d୶

ଶ 
14 &6 36 3-5 &1-5 2-25 
18 &2 4 4-5 &0-5 0-25 
18 ^2 4 4-5 &0-5 0-25 
30 $10 100 7-5 $2-5 6-25 
80  ed୶ 

ଶ = 144 20 5. σ ෍  d୶ 
ଶ = 9.00 

  

x
ି
  ¾ 20 vFkkZr~ 10x2 𝜎 =  ට

ଵସସ

ସସ
= 6   x

ି
 vFkkZr~ 

ଵ଴

ଶ
 

vFkkZr~ 3 X 2     𝜎 =  ටቀ
ଽ

ସ
ቁ = 1.5 

vFkkZr~ 3÷2 

5- izeki fopyu dk izlkekU;&oØ ds {ks=Qy ls ,d fof”k’V laca/k gksrk gSA blds QyLo:Ik izlkekU; 
,oa lk/kkj.k vlfe;r caVu esa x

ି
 ± 𝜎 esa ewY;ksa 68.27%, x

ି
 ± 2  𝜎 esa 95.45%, rFkk x

ି
 ± 3σ 99.73%, 

dk lekos”k gksrk gSA 

izeki fopyu ds ykHk& izeki fopyu ds fuEufyf[kr ykHk gSa& 

d- lHkh ewY;ksa ij vk/kkfjr& izeki fopyu Js.kh ds lHkh ewY;ksa ij vk/kkfjr gksrk gSA blesa fdlh ewY; 
dks NksM+k ugha tkrkA 

[k- mPprj chtxf.krh; v/;;u esa iz;ksx % izeki fopyu fudkyus esa fopyuksa dk oxZ djus ls 
_.kkRed fopyu xf.krh; jhfr ls Lo;a gh /kukRed gks tkrs gSaA fopyu lekUrj ek/; ls fudkys 
tkrs gSa tks ,d vkn”kZ ek/; gSA vr% mPprj xf.krh; jhfr;ksa esa bldk dkQh iz;ksx gksrk gSA 

x- izfrp;u ifjorZuksa dk U;wure izHkko % izeki fopyu ij vU; ifj{ksi.k ekiksa dh vis{kk fun”kZu 
ifjorZuksa dk lcls de izHkko iM+rk gSA 

?k- Li’V o fuf”pr eki % izeki fopyu ifj{ksi.k dk ,d Li’V vkSj fuf”pr eki gS tks izR;sd fLFkfr esa 
Kkr fd;k tk ldrk gSA 

mi;ksfxrk % izeki fopyu ifj{ksi.k dk loZJs’B eki gS tks fofHk™k lewgksa dh rqyuk djus esa rFkk nSo 
izfrn”kksZa esa fofHk™k ekiksa dh vFkZiw.kZrk dh tk¡p ¼test of significance½ djus esa izlkekU; oØ dh v/khuLFk 
{ks=Qy Kkr djus esa lg%laca/k fo”ys’k.k esa rFkk lgh rqyuk esa fuoZpu esa vR;Ur mi;ksxh gSA 

nks’k % izeki fopyu esa nks izeq[k nks’k gSa& izFke ;g Kkr djus o le>us esa vU; ekiksa dh vis{kk dBhu gSA 
nwljs& ;g pj.k ewY;ksa dks vf/kd egROk nsrk gSA bu nks’kksa ds dkj.k vFkZ”kkL= o O;kikj okf.kT; ds {ks= esa 

vkSj 
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bl eki dk vf/kd iz;ksx ugha fd;k tkrk ijUrq fQj Hkh ftl izdkj dsUnzh; izo`fÙk ds ekiksa esa lekUrj ek/; 
larks’ktud ek/; gksrk gS mlh izHkk ifj{ksi.k ds ekiksa esa izeki fopyu vkn”kZ ekuk tkrk gSA  

9-9 yksjat cd ¼Lorenz Curue½ % 

Lkakf[;dh Ük`a[kyk esa ifj{ksi.k dk ,d vU; egRoiw.kZ eki ykjsat oØ gSA bldh lgk;rk ls xzkfQd 
fof/k ds iz;ksx }kjk ifj{ksi.k dk izn”kZu fd;k tkrk gS gSA bl oØ dk lcls igys iz;ksx MkW0 eSDl ykjsat 
¼Dr. Max Lorenz½ us fd;k Fkk] blfy, bls yksjat oØ dgrs gSA yksjat oØ ds vUrxZr ,d Ükz`a[kyk dks 
js[kkfpr }kjk izdV fd;k tkrk gSA 

MkW0 yksfjat us bu oØksa dk iz;ksx /ku vkSj vk; dh fo’kerk dk v/;;u djus ds fy, fd;k FkkA 
ykjsat oØ leku forj.k js[kk ls okLrfod forj.k ds fopyu dk eki gSA yksjat oØ ,d lap;h izfr”kr oØ 
¼Cunulative percentage cance½ gSA yksjat oØ leku forj.k dh js[kk ¼Line of equal distnibution½ ls ftruk 
nwj gksxk] mldh Ük`az[kyk esa vlekurk mruh gh vf/kd gksrh gSA blds foijhr ykjsat oØ leku forj.k js[kk 
ds ftruk ikl gksxk mlesa ifj{ksi.k dh ek=k mruh gh de gksxhA 
Ykksjat oØ dh jpuk % 
ykjsat oØ dks xzkQ isij ij cukus ds fy, fuEufyf[kr izfØ;k gSa %& 
1- lcls igys fn, gq, ewY;ksa oxksZa ds e/;&ewY; dk lap;h ;ksx fudky fy;k tkrk gSA vafre lap;h 

;ksx dks  100 ekudj fofHk™k lap;h ;ksxksa dk izfr”kr fudkyk tkrk gSA vko`fÙk forj.k dk Hkh lap;h 
;ksx fudkyk tkrk gSA vafre lap;h ;ksx dks 100 ekudj vU; lap;h ;ksxksa dk izfr”kr fudkyk tkrk 
gSA 

2- lHkh lap;h vko`fÙk;ksa dks X&v{k ij vkSj lap;h ewY;ksa dks Y- v{k ij izdV fd;k tkrk gSA 
3- X- v{k ij ekn.M 0 ls 100 rd fy;k tkrk gSA Y- v{k ij Hkh ekinaM 0 ls 100 rd fy;k tkrk 

gSA 
4- X- v{k ds 0 ¼Zero½ ekinaM dks Y- ds ekinaM ls feykus ds fy, tks js[kk [khaph tkrh gS mls leku 

forj.k js[kk ¼Line of equal distribution½ dgrs gSaA 
5- xzkQ isij ij vk¡dM+s vafdr dj fy, tkrs gSa vkSj mUgsa feykrs gq, ,d oØ [khap fy;k tkrk gSA bl 

oØ dks okLrfod forj.k oØ dgk tkrk gSA 
6- ykjsat oØ leku forj.k js[kk ls ftruk ikl gksxk] ifj{ksi.k dh ek=k mruh gh de gksxh vFkkZr~ 

forj.k esa mruh gh dke vlekruk,a gksxhA blds foijhr ykjsat oØ leku forj.k js[kk ftruk nwj 
gksxk] vifdj.k dh vlekurk dh ek=k mruh gh vf/kd gksxhA nks oØksa esa tks le&forj.k js[kk ls 
vf/kd nwjh ij gksxk] mldh Ük`a[kyk esa gh ifj{ksi.k dh ek=k vf/kd gksxhA 

mnkgj.k ¼Illustration½ % 
uhps fn, vk¡dM+ks ls ,d yksjat od [khfp,& 

vk;q ¼:Ik;s esa½ % 100 200 400 500 800 

O;fDr;ksa dh la[;k % 80 70 50 30 20 
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gy ¼Solution½ % 

vk;  
x 

Lkapa;h 
;ksx 

lap;h 
izfr”kr 

 

O;fDr;ksa dh 
la[;k  

f 

lapa;h ;ksx  
 

Lkapa;h izfr”kr 

100 100 5 80 80 32 
200 300 15 70 150 60 
400 700 35 50 200 80 
500 1200 35 50 200 80 
800 2000 100 20 250 100 

∑  x ¾ 
2000 

  ∑  f  ¾ 250   

 

 

mnkgj.k ¼Illustration½ % 

nks dkj[kkuksa esa etnwjh forj.k dh lekurkvksa dh rqyuk djus ds fy, ,d yksjat ozd dh jpuk 
dhft,& 

Ektnwjh ¼:Ik;s esa½ % 50&70 70&90 90&110 110&130 130&150 

etnwjksa dh la[;k ¼A½ % 20 15 20 25 20 

etnwjksa dh la[;k ¼B½ % 150 100 90 110 50 

gy ¼Solution½ % 

lap;h ;ksx o izfr”krksa dh x.kuk 

etnwjh  etnwjh 
¼e/;&ewY;½ 

¼x½ 

lapa;h 
;ksx 

lap;h 
% 

dkj[kkuk A dkj[kkuk B 

Ektnwjksa dh 
la[;k 

Lkap;h vko`fÙk Lkap;h vko`fÙk 
% 

Ektnwjksa dh 
la[;k 

Lkap;h 
vkof̀Ùk 

Lkap;h vko`fÙk 
% 

50&70 60 60 12 20 20 20 150 150 30 

70&90 80 140 28 15 35 35 100 250 50 
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90&110 100 240 48 20 55 55 90 340 68 

110&130 120 360 72 25 80 80 110 450 90 

130&150 140 500 100 20 100 100 50 500 100 

 ∑ x=500        
 

 

izs{k.k % QkeZ A vkSj QkeZ B nksuksa esa gh etnwfj;ksa dk forj.k lekurk ls nwj gSA fQj QkeZ A dh fLFkfr esa 
vlkeurk QkeZ B ls T;knk O;ofLFkr gS D;ksafd QkeZ B dk yksjat oØ leku forj.k dh js[kk ls vkSj vf/kd 
nwj gksA  
ykjsat oØ ds vuqiz;ksx ¼Application of Loreng Curvce½ % 
 yksjat oØ ,d lkaf[;dh; Js.kh esa ifj{ksi.k dk xzkfQd eki gSA ;g ,d vR;Ur ljy eki gS rFkk 
;g lkaf[;dh; forj.k esa ek/; ewY; ¼Meanvalue½ ls ifjorZu ds eki dk “kh?kzrk ls ekiu djrk gSA 

bldk loZizFke iz;ksx izks0 ykjsat us fofHk™k jk’Vªksa rFkk ,d gh jk’Vª ds fHk™k&fHk™k le;ksa ij vk; rFkk 
laiafÙk ds forj.k dh vklekurk dks ekius ds fy, fd;k FkkA le; ds lkFk&lkFk yksjat oØ dk vuqiz;ksx 
fofHk™k izkphu forj.kksa ¼tSls dh ykd rFkk etnwjh dk forj.k½ dh vlekurk dks pkius ds fy, fd;k tkus 
yxkA 

9-10  cks/k iz”u % 

 

fjDr LFkuksa dh iwfrZ djsa & 

1- J̀a[kyk dh izd`fr ,oa jpuk dh tkudkjh ----------------------- ls feyrh gSA 
2- ifj{ksi.k dk lcls ljyre eki ------------------------- gSA 
3- prqFkZd fopyu xq.kkad] ifj{ksi.k d k------------------------ eki gSA 
4- Js.kh ds fdlh vkSlr ewY; ls fudkys x;s fopyuksa ds tksM+ ds lekUrj ek/; dks ------------- dgk 

tkrk gSA 
5- ek/; fopyu fudkyus ds fy, fpUg ----------------------------o -------------------- dks NksM+ fn;k tkrk gSA 
6- nks Jsf.k;ksa ds ifj{ksi.k dh rqyuk djus ds fy, izHkko fopyu dk ---------------------- fudkyk tkrk 

gSA 
7- izeki fopj.k xq.kkad ------------------------- dk izfr”kr :Ik gSA 
8- fLFkjkad dks tksM+us o ?kVkus dk izHkko ------------------------- dk izfr”kr :Ik gSaA 
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9- yksjat oØ leku forj.k js[kk ls okLrfod forj.k ds ------------------------- gSA 
10- yksjat oØ dk iz;ksx loZizFke ------------------------ us fd;k FkkA 

lR; ,oa vlR; dFku NkfV,¡ % 
1- **ifj{ksi.k enksa ds fopj.k dk eki gSA** ;g dFku MkW0 ckMys dk gSA 
2- ek/; fopyu ls ifj{ksi.k dh eki ugha dh tkrh gSA 
3- ijkl xq.kkaddk lw= ୐ିୗ

୐ିୗ
  ugha gSA 

4- ek/; fopyu fudkyus ds fy, lcls igys ek/; dh x.kuk dh tkrh gSA 

5- izeki fopyu dks S ls ladsr djrs gSaA 

9-11 cks/k iz”uksa ds mÙkj % 

[kkyh LFkku Hkjus okys iz”uksa ds mÙkj & 

1- ifj{kis.k( 2- foLrkj ( 3- lkis{k( 4- ek/; fopyu( 5-$ &( 6- lkis{k eki ( 7 %଺
ଡ଼
 ( 8- ugha( 9- 

fopyu dk eki( 10- izks0 yksjatA 

lR; ,oa vlR; okys iz”uksa ds mÙkj %& 

1- lR;( 2- vlR;( 3- vlR;( 4- lR;( 5- vlR; 

9-12 Lo ij[k ,oa vkafdd iz”u % 

1- ifj{ksi.k ¼vifdj.k½ dks le>kb,A ifj{ksi.k dks ekius dh dkSu&dkSu lh fof/k;k¡ gS\ 
2- ifj{ksi.k ds ekiksa dk rqyukRed v/;;u izLrqr dhft,A 
3- ifj{ksi.k ds ekiksa ds :Ik esa iz;qDr foLrkj] izeki fopyu ,oa ek/; fopyu ds  rqyukRed xq.kksa dk 

foospu dhft,A 
4- vifdj.k ¼ifj{ksi.k½ ds vU; ekiksa dh rqyuk esa izeki fopyu D;ksa vf/kd vPNk ekuk tkrk gS\ 

le>kb, rFkk blds izeq[k nks’kksa ij izdk”k Mkfy,A 
5- fuEukafdr ij laf{kIr fVIif.k;k¡ fyf[k,& 

d- ifj{ksi.k ds fujis{k o lkis{k eki 

[k- izlj.k o fopj.k xq.kkad 

x- yksjat oØ 

6- fuEUk inksa ls foLrkj o xq.kkad Kkr dhft,& 
d- 20] 8] 10] &20] 10] 4 

mÙkj ¾ 40(0-00 
[k- &0] &3] &8] &7] &20] &1] &17 

mÙkj ¾ R = 19 CR= 0.905  
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7- fdlh ijh{kk esa fuEUk 25 Nk=ksa ds vad gS& 
  

vad 5&9] 10&14] 15&19 20&24 25&29 30&34 35&39 
Nk= dh la[;k 1 3 8 5 4 2 2 

 
foLrkj xq.kkad Kkr dhft,& mÙkj 0-795 

 
8- fuEu forj.k ls foLrkj dk fujIks{k vkSj lkis{k eki Kkr dhft,& 
  

X 4 5 7 10 12 14  
f 10 13 12 17 13 12  

 
mÙkj % R=10, C.R. = 0.556  

 
9- fuEufyf[kr caVu ls prqFkZd fopyu vkSj mldk xq.kkad ekywe dhft,& 
  

vad 1 2 3 4 5 6 7 8 9 10 11 12 
vk; 39 40 40 41 41 42 42 43 43 44 44 45 

 
mÙkj % Q. D= 1.75 c.of QD =0.042 

10- fuEu leadks ls prqFkZd fopyu rFkk mldk xq.kkad Kkr dhft,& 
Å¡pkbZ ¼lseh- esa½ 150 151 152 153 154 155 156 157 158 
Nk=ksa dh la[;k 15 20 32 35 33 22 20 12 10 

 
mÙkj % Q.D= 1.5; C.of QD =0.0098 

 
11- fuEu ls prqFkZd fopyu xq.kkad Kkr dhft,& 

oxZ 0&10 10&20 20&30 30&40 40&50 
Oka[kksjrk ¼f½ 4 15 28 16 7 

mÙkj % cof Q.D= 0.2754 
 

12- fuEu leadks ls e/;dk }kjk ek/; fopyu dh x.kuk dhft,& 
vad ¼ls de½ 80 70 60 50 40 30 20 10 

fo|kfFkZ;ksa dh la[;k 100 90 80 60 32 20 13 5 

mÙkj % (M=46.43, δm= 14.286) 
 

13- okf.kT; dh ijh{kk esa fdlh ,d iz”u i= esa lkr fo|kfFkZ;ksa us fuEu vad izkIr fd;s  buds ek/; 
e/;dk vkSj izeki fopyu Kkr dhft,A 

A B C D E F G  
20 30 40 60 75 35 90  

mÙkj % x
ି

=50; M =40  
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14- fuEu vk¡dM+ksa ls rFkk izeki fopyu Kkr dhft,& 
ewY; ¼x½ 60 61 62 63 64 65 
vko`fÙk ¼f½ 5 15 8 8 6 8 

 mÙkj % (x
ି

 = 62.317; 𝜎= 14.89) 
 
15- fuEu vk¡dM+ksa ls lekUrj ek/; vkSj ekud fopyu Kkr dhft,& 

 vk;q 10&20 20&30 30&40 40&50 50&60 60&70 70&80  

 vko`fÙk 2 4 4 8 6 3 2  

mÙkj % x
ି

 (M=45. 𝜎 = 15.97) 
16- fuEu vk¡dM+ksa ls fopj.k xq.kkad Kkr dhft,& 

vkdkj 5 10 15 20 25 30 
vko`fÙk  2 3 5 10 6 4 

mÙkj % (c.of V = 35.25%) 
 

@@@@ 
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bdkbZ & 10 lg&lEcU/k vkSj izrhixeu ¼Correlation and Regression½ 

bdkbZ dh :Ikjs[kk 

10-0 mís”; 

10-1 izLrkouk 

10-2 lg % lEcU/k dk vFkZ ,oa ifjHkk’kk 

10-3 lg % lEcU/k dk egRo 

10-4 lg % lEcU/k dk izdkj 

10-5 lg % lEcU/k dh ek=k 

10-6 lg % lEcU/k Kkr djus dh jhfr;k¡ 

10-7 izrhixeu dk vFkZ vkSj mi;ksfxrk 

10-8 lg % lEcU/k vkSj izrhixeu esa varj 

10-9 izrhixeu js[kk,¡ 

10-10 izrhixeu fo”ys’k.k dh fof/k;k¡ 

10-11 cks/k iz”u 

10-12 cks/k iz”uksa ds mÙkj  

10-13 Lo ij[k iz”u 

 

10-0 mís”; 

bl bdkbZ dk v/;;u djus ds i”pkr vki fuEu dk Kku dj ik;saxs&  

 fofHk™k pjksa ds ek=kRed laca/k dk KkuA 
 nks pjksa ds dkj.k ,oa ifj.kke dk KkuA 
 nks ;k nks ls vf/kd pj ewY;ksa ds fn”kk dk KkuA 
 Lora= Js.kh ,oa vkfJr Js.kh dk KkuA 
 Lora= pj ds vk/kkj ij vkfJr pj ewY; ds vuqeku dk KkuA  
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10-1 izLrkouk 

geus vHkh rd fiNys v/;k;ksa esa ftu lkaf[;dh fof/k;ksa dk v/;;u fd;k gS os dsoy ,d gh pj 
¼Varialde½ ds fo”ys’k.k ls lacaf/kr gSA ijUrq lkaf[;dh; fo”ys’k.k ds fy, bruk gh dkQh ugha gSA okLrfod 
thou esa nks ;k nks ls vf/kd Ükzà[kykvksa esa ijLij laca/k ik;k tkrk gSA mnkgj.k ds fy,] dher esa ifjorZu 
gksus ij ek¡x esa ifjorZu gksrk gSA eqnzk dh iwfrZ c<+us ij dher Lrj c<+rk gSA jkstxkj esa o`f) gksus ij 
mRiknu esa o`f) gksrk gSA bl izdkj dh fLFkfr;ksa esa nks ;k vf/kd lkaf[;dh; Ükz`a[kykvksa dk ,d lkFk v/;;u 
djuk vko”;d gks tkrk gSA bl v/;;u dk dsUnz&fcUnq fofHk™k lkaf[;dh; Ükzà[kykvksa esa ik, tkus okys laca/kksa 
dh ek=kvksa dh x.kuk ftl lkaf[;dh; rduhd ls dh tkrh gS] mls lg%laca/k dh rduhd dgk tkrk gSA 

lg&lEcU/k dk fl)kUr ;g Li’V djrk gS fd nks lacaf/kr Jsf.k;ksa esa fdruk vkSj fdl izdkj dk 
lEcU/k gSA ysfdu ,d Lora= Js.kh ds fuf”pr ewY; ds vk/kkj ij nwljh vkfJr Js.kh ds rRlaoknh ewY; dk 
loksZi;qDr vuqeku yxkus ds fy, izrhixeu&fo”ys’k.k dk iz;ksx djuk vko”;d gksrk gSA fdlh OkLrq dh 
dher vkSj ;kax dh ikjLifjd laca/k ds vk/kkj ij izrhixeu lehdj.k }kjk oLrq dh fdlh fuf”pr dher ds 
fy, ekax dk vuqeku yxk;k tk ldrk gSA izLrqr v/;k; nksuksa jhfr;ksa dk fo”ys’k.k gSA 

10-2 lg% lEcU/k dk vFkZ ,oa ifjHkk’kk % 

lg% lEcU/k ,d lkaf[;dh; fof/k ;k lkaf[;dh; rduhd gS tks fofHk™k pjksa tSls dher rFkk ek¡x ds 
ek=kRed laca/k dh x.kuk djrh gSA nwljs “kCnksa esa nks lEc) lead ekykvksa dh ijLij vkfJrrk dk fof/kor~ 
lkaf[;dh; v/;;u lg%lEcU/k ds fl)kUr ¼Theory of Correlation½ ds vUrxZr fd;k tkrk gSA ØkDlVu ,ao 
dkbMsu ds vuqlkj*] tc laca/k la[;kRed LoHkko ds gksa rks mu laca/kksa dh tkuus ,oa ekius vkSj ,d laf{kIr 
lw= esa Li’V djus ds mfpr lkaf[;dh; ;a= dks lg%laca/k dgk tkrk gSA 

cksfMaxVu ds vuqlkj] **tc dHkh nks ;k vf/kd lewgksa vFkok oxksZ vFkok Ükz` a[kykvksa esa fuf”pr laca/k 
ik;k tkrk gS rks mls lg&laca/k dgk tkrk gSA** 

bl izdkj lg&laca/k nks pjksa ds chp fdlh dkj.k vkSj izHkko laca/k ds lkFk ;k mlds fcuk] laca/k dh 
dksfV ¼Degree½ vkSj rhozrk ¼Intensity½ dks ekirk gSA  

10-3 lg&lEcU/k dk egRo % 

fdax ds vuqlkj& **;fn ;g lR; fl) gks tkrk gS fd vf/kdka”k mnkgj.kksa esa nks pj&lewgksa esa nks 
pj&ewY; lnk ,d fn”kk esa ;k foijhr fn”kk esa ?kVus&c<+us dh izo`fÙk j[krs gSa rks ,slh fLFkfr;ksa esa ge ;g 
le>rs gS fd muesa ,d lqfuf”pr laca/k ik;k tkrk gSA ;g lEcU/k gh lg&laca/k dgykrk gSA la{ksi esa tc 
nks pj&ewY;ksa esa bl izdkj dk lEcU/k gks fd ,d esa deh ;k o`f) gksus ls nwljs esa Hkh mlh fn”kk esa ;k 
foijhr fn”kk esa ifjorZu gksrs gSa rks os nksauks lg&lacaf/kr dgykrs gSA 

[kkaf[;dh esa lg&lEcU/k dk fl)kUr cgqr egRoiw.kZ gSA blds ewy rRoksa dk izfriknu loZizFke Ýkal 
dks [kxksyh “kkL=h czkos ¼Bravais½ us fd;k Fkk] ijUrq bl fl)kUr dks fodflr djus o vk/kqfud :Ik nsus dk 
Js; izfl) izkf.k”kkL=h Ýkafll xkYVu ¼Frances Graltion½ rFkk dkyZ fi;lZu ¼Karl Pearson½ ds izkIr gSA 
bl izfl) oSKkfudksa us izf.k”kkL= ¼Biology½ rFkk tuu fo/kk ¼Gemetics½ ds {ks= esa lg&laca/k ds fl)kUr ds 
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vk/kkj ij vusd leL;kvksa dk oSKkfud fo”ys’k.k fd;k gSA bl fl)kUr ds vk/kkj ij gh izR;sd {ks= esa nks ;k 
nks ls vf/kd ?kVukvksa ds ijLij laca/kksa dk Li’Vhdj.k gskrk gSA lg&lEcU/k fo”ys’k.k ls gesa ;g irk pyrk 
gS fd nks lEcfU/kr pj&ewY;ksa esa fdruk vkSj fdl izdkj dk lEcU/k gSA izrhixe ¼Regression½ rFkk 
fopj.k&vuqikr ¼Ratio of Variation½ dh /kkj.kk,a lg&lEcU/k fl)kUr ij vk/kkfjr gSaA budh lgk;rk ls nks 
lEcfU/kr Jsf.k;ksa esa ls ,d fn, gq, fuf”pr pj&ewY; ds vk/kkj ij nwljh Js.kh ds laHkkfor pj ewY; dk 
fo”oluh; vuqeku yxk;k tk ldrk gSA fViSV dk dFku gS] **lg&lEcU/k dk izHkko gekjh Hkfo’;ok.kh dks 
vuf”prrk ds foLrkj dks de djuk gSA** lg&lEcU/k fo”ys’k.k ij vk/kkfjr vuqeku vf/kd fo”oluh; vkSj 
fu”p;kRed gksrs gSaA 

bl izdkj O;kogkfjd thou ds izR;sd {ks= esa nks ;k nks ls vf/kd lEcfU/kr ?kVukvksa dk rqyukRed 
v/;;u djus] muesa ikjLifjd lEcU/k dk foospu djus rFkk iwokZUkqeu yxkus esa lg&lEcU/k dk fl)kUr cgqr 
mi;ksxh fl) gksrk gSA 

10-4 lg&lEcU/k ds izdkj % 

lEc) leadekykvksa esa pj&ewY;ksa ds ifjorZuksa dh fn”kk] vuqikr rFkk ekykvksa dh la[;k ds vk/kkj ij 
lg&lECU/k ds fuEufyf[kr Hksn gSa& 
d- /kukRed rFkk _.kkRed lg&laca/k ¼Possetive and Negative Correlation½ 

1- /kukRed lg&laca/k % tc nks pjksa esa ifjorZu ,d gh fn”kk dh vksj gksrk gS vFkkZr~ tc ,d 
c<+rk gS rks nwljk Hkh c<+rk gS vkSj vxj ,d ?kVrk gS rks nwljk Hkh ?kVrk gS rks ,sls lEcU/kksa 
dks pjksa dk /kukRed lg&laca/k dgk tkrk gSA dher vkSj iwohZ esa /kukRed lg&lEcU/k 
mnkgj.k ds }kjk izekf.kr gks tkrk gSA fuEufyf[kr rkfydk ls mnkgj.k dh tk¡p fuEu gS& 

rkfydk 10-1 pjksa ds /kukRed lg&laca/k 

¼A½ nksuksa pjksa ds ewY; esa òf) ¼B½ nksuksa pjksa ds ewY; esa deh 
X Y X Y 
10 100 50 200 
20 150 40 150 
30 200 30 100 
40 250 20 50 

2- _.kkRed lg&laca/k % tc nks pjksa esa ifjorZu foijhr fn”kk dh vksj gksrk gS vFkkZr~ ,d in ds 
ewY; esa o`f) gksrh gS rks nwljh Js.kh ds ewY; esa deh gks tkrh gS ;k ,d ds ?kVus ls nwljs ds ewY; 
c<+us yxrs gSaA rks ogk¡ _.kkRed lg&laca/k ik;k tkrk gSA vxzfyf[kr rkfydk }kjk ;g laca/k 
iznf”kZr fd;k x;k gS& 
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rkfydk 10-2 pjksa esa _.kkRed lg&laca/k 

,d pj dh dher esa o`f) rFkk nwljs esa deh 

X Y 

1 5 

2 4 

4 2 

5 1 

[k- lejs[kh; vkSj vjs[kh; lg&laca/k ¼Linear and Non- Linear correlation½ 

1- lejs[kh; lg&laca/k % tc nks pjksa esa LFkk;h :Ik ls leku vuqikr esa ifjorZu gksrk gS rks bls 
lejs[kh; lg&laca/k dgk tkrk gS D;kasfd ;fn bl izdkj ds LFkkbZ vuqikr okys vk¡dM+s dks 
xzkQ isij ij QSyk;k tk, rks nksuksa lh/kha js[kkvkas ds :Ik esa cusxsaA mnkgj.kkFkZ] ;fn eqnzk dh 
ek=k esa 10% o`f) gksus ls lkekU; dh er&Lrj esa lnk 50% dh o`f) gks tkrh gS rks muesa 
js[kh; lg&lEU/k gqvkA bl izdkj dk lg&laca/k HkkSfrd o iw.kZ foKkuksa esa ik;k tkrk gSA 

2- vjs[kh; lg&lEcU/k % tc nks pjksa ds ifjorZu dk vuqikr vleku o vLFkkbZ gks rks bls 
vjs[kh; ;k oØh; js[kk lg&laca/k dgk tkrk gSA bl laca/k dks ,d ljy js[kk ds :Ik esa 
O;Dr ugha fd;k tk ldrk vkfFkZd o lkekftd {ks= esa vf/kdrj vjs[kh; ¼oØ js[kh;½ 
lg&laca/k ik;k tkrk gSA mnkj.kkFkZ ;fn eqnzk dh ek=k esa 10%  o`f) gksus ls lkekU; dher 
Lrj esa 5% o`f) gks tkrh gS] deh 6%] dHkh 9% rks eqnzk dh ek=k vkSj lkekU; dher Lrj dk 
lg&lEcU/k vjs[kh; dgyk;sxkA 

rkfydk 10-3 js[kh; ,oa vjs[kh; lg&lEcU/k 

js[kh; lg&laca/k vjs[kh; lg&laca/k 
X Y X Y 
100 20 100 20 
110 22 110 22 
145 29 121 33 
215 43 180 45 
260 52 198 60 

x- ljy vkSj cgqeq[kh lg&laca/k ¼Simple and Multiple Correlation½ 

1- ljy lg&laca/k % tc dsoy nks pjksa ds laca/kksa dk gh v/;;u fd;k tkrk gS vkSj bu nksuksa eas 
,d iz/kku ;k Lora= o nwljk xkS.k ;k fuHkZj pj gksrk gS rks ,sls lg&laca/k dks ljy 
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lg&laca/k dgk tkrk gS tSls&vk; vkSj O;; dher vkSj ek¡x dk laca/k ;k eqnzk iwfrZ vkSj 
dher Lrj ds chp laca/kA 

2- cgqeq[kh lg&laca/k % tc rhu ;k rhu ls vf/kd pjksa ds laca/kksa dk ,d lkFk v/;;u fd;k 
tkrk gS rks ,sls laca/kksa dks cgqeq[kh lg&laca/k dgk tkrk gSA ,sls lg&laca/k esa Lora= vkSj 
fuHkZj nksuksa izdkj ds pjksa dk lfEefyr v/;;u fd;k tkrk gS tSls& izfr gsDVs;j xsgw¡ dh 
mit ds laca/k eas o’kkZ] [kkn] ikuh vkfn ds izHkkoksa dk lfEefyr v/;;u djukA 

10-5 lg&laca/k dh ek=k % 

lg&laca/k dk ifjek.k lg&laca/k xq.kkad ¼Coeffecient of corralation½ }kjk Kkr fd;ktkrk gSA blds 
vk/kkj ij /kukRed vkSj _.kkRed lg&laca/k ds fuEu ifj.kke gks ldrs gSA 

d- iw.kZ lg&laca/k ¼Perfect Correlation½ % tc nks pj&ewY;ksa ds ifjorZu leku vuqikr esa rFkk 
,d gh fn”kk esa gksa rks muesa iw.kZ /kukRed lg&laca/k gksrk gSA ,slh fLFkfr esa lg&laca/k 
xq.kkad $ 1 gksrk gSA blds foijhr] ;fn nksuksa pj&ewY;ksa ds ifjorZu leku vuqikr ijUrq 
foijhr fn”kk esa gksa rks muesa iw.kZ _.kkRed lg&laca/k gksrk gS rFkk bldk xq.kkad &1 gksrk 
gSA vkfFkZd vkSj lkekftd {ks=ksa esa iw.kZ lg&laca/k n`f’Vxkspj ugha gksrkA 

[k- lg&laca/k dh vuqifLFkfr ¼Absence of Correlation½ % ;fn nks Jsf.k;ksa eas ijLij vkfJrrk 
fcYdqy u ikbZ tk;s vFkkZr~ ifjorZuksa esa dksbZ Hkh lgkuqHkwfriw.kZ laca/k u gks rks ml fLFkfr dks 
lg&lEcU/k dk vHkko ¼No Correlation½ dgrs gSaA ,slh fLFkfr esa xq.kkad “kwU; ¼0½ gksrk gSA 

x- lg&lEcU/k dh lhfer ek=k ¼Limit degree of Correlation½ % lg&lEcU/k ds vHkko vkSj 
iw.kZ lg&lEcU/k dh fLFkfr;kas ds chp lhfer ek=k dk /kukRed ;k _.kkRed lg&laca/k gksrk 
gSA vkfFkZd] O;kolkf;d rFkk lkekftd {ks=ksa esa vf/kdrj lhfer ek=k dk lg&laca/k gh ns[kusa 
dks feyrk gSA bu ifjfLFkfr;ksa esa lg&laca/k xq.kkad “kwU; ¼0½ ls vf/kd fdUrq 1 ls de ¼>0 

but < 1½ gksrk gSA lhfer lg&laca/k dk bl izdkj ls ewY;kadu fd;k tk ldrk gS %&  

1- mPp ¼High½ % tc nks Ük`a[kykvksa ds chp lg&laca/k dh ;k=k u cgqr vf/kd gks vkSj u de 
gks rks bldk lg&laca/k xq.kkad 0-25 rFkk 0-75 ds chp vkrk gSA 

2- e/;e ¼Moderate½ % tc Ük`a[kykvksa ds chp lg&laca/k dh ek=k vf/kd gks rks og mPp ;k=k 
dk lg&laca/k dgykrk gSA bldk xq.kkad 0-75 rFkk 1 ds chp esa gksrk gSA bl izdkj dk 
lg%laca/k e/;e lg&laca/k dgykrk gSA 

3- fuEu ¼low½ % tc nks Ük̀a[kykvksa esa de vuqikr esa lg&laca/k gksrk gS vFkkZr~ lg&laca/k 0 rFkk 
0-25 ds chp gksrk gSA rks og fuEu lg&laca/k dgykrk gSA 

mijksDr lHkh lg&laca/k /kukRed rFkk _.kkRed gksrs gSaA  
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lg laca/k dk ifjek.k 
¼Degree of Correlation½ 

 
ifjek.k /kukRed _.kkRed 

iw.kZ $1 &1 

mPp $0-75 vkSj $1 ds chp &0-75 vkSj &1 ds chp 

e/;e  0-25 vkSj $0-75 ds chp &0-25 vkSj &0-75 ds chp 

fuEu 0 vkSj $0-25 ds chp 0 vkSj &0-25 ds chp 

“kwU; 0 0 

 

10-6 lg&laca/k Kkr djus dh jhfr;k¡ % 

lg&laca/k Kkr djus dh fuEufyf[kr izeq[k jhfr;k¡ gSa&  

d- fo{ksi fp= ;k fcUnq&fp= ¼Digram or Dot Digram½  

[k- dkyZ fi;lZu dk lg&lEcU/k xq.kkad 

x- fLi;j eSu dh dksfV&vUrj fof/k 

?k- laxkeh fopyu jhfr ¼Concurrent DeviationMethod½ 

M+ U;wure oxZ jhfr ¼Method of Least squares½ 

d- fo{ksi fp= ;k fcUnq&fp= % 

nks Ük̀az[kykvksa ds ijLij lg&laca/k dh fn”kk vkSj ek=k dk vuqeku fp= cukdj Hkh fd;k tk 
ldrk gSA bu fp=ksa dks gh fo{ksi fp= ;k fcUnq&fp= ;k izdh.kZ vkjs[k dgk tkrk gSA bl fof/k ds 
vuqlkj xzkQ isij X- v{k ij Lora= rF;ksa ls lacaf/kr ewY; ¼Dndependent Variables½ rFkk Y& v{k 
ij vkfJr rF;ksa ls lacaf/kr ewY; ¼Rependent Variables½ vafdr fd;s tkrs gSaA izR;sd en dh X 

Js.kh vkSj Y Js.kh dks ,d fcUnq }kjk vafdr fd;k tkrk gSA bl izdkj nksuksa rF;ksa ds ftrus tksM+ 
curs gSa] os fofHk™k fcUnqvksa ds :Ik eas xzkQ isij ij vafdr gks tkrs gSaA ;s fcUnq ,d fuf”pr izo`fÙk 
izdV djrs gSaA uhps fn;s x;s fp= }kjk fofHk™k izdkj ds fcUnq&fp= izdV fd;s x;s gSaA xkzQ isij ij 
vafdr fd, x;s fofHk™k fcUnq ftrus ,d nwljs ds fudV gksxsa mruh gh lg&laca/k dh ek=k vf/kd 
gksxhA blds foijhr ;s fcUnq ftrus nwj gksxsa] lg&laca/k dh ek=k mruh gh de gksxhA 
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fo{ksi fp= fuEufyf[kr izdkj ds gks ldrs gSa %& 

 

 

 

 

 

 

 

 

fVIi.kh % 

fo{ksi fp= vk¡dM+ksa ds nks lewg ds laca/kksa esa dsoy vuqeku dks izdV djrk gSA blds }kjk buesa ik;s 

tkus okys laca/k dks fuf”pr ek=k esa izdV ugha fd;k tk ldrkA 

xq.k % 

1- fo{ksi fp= lg&laca/k dh izd`fr dks izdV djus dk ljy vkSj vkd’kZd rjhdk gSA 

2- blds vk/kkj ij rqjar gh irk py tkrk gS fd nks Ükz`a[kykvksa ds ewY; esa laca/k gS vFkok ughaA 

3- bl vksj[k }kjk ;g Hkh rqjUr gh irk py tkrk gS fd laca/k /kukRed gS vFkok _.kkRed 

voxq.k % 

1- bl fof/k }kjk lg&laca/k ds ifjek.k ds ckjs esa dksbZ fuf”pr tkudkjh izkIr ugha gksrhA 

2- bl fof/k }kjk lg&laca/k dh ek=k dk dsoy vuqeku gh yxk;k tk ldrk gSA 

3- bl fof/k }kjk lg&laca/k dk la[;kRed eki laHko ugha gSA ;s flQZ la[;kRed cnyko dk 
xq.kkRed Hkko gSA  

mnkgj.k ¼Illustration½ % 

,d d{kk ds fo|kfFkZ;ksa dh vkSlr Å¡pkbZ rFkk otu fuEu lkj.kh esa fn, x, gSaA ,d fCkUnq&fp= 
cukdj crkb, fd laca/k /kukRed gS ;k _.kkRed vkSj laca/k etcwr gS ;k detksjA 

 

r = + 1 

iw.kZ /kukRed 
r = - 1 

iw.kZ _.kkRed 
/kukRed 

_.kkRed 
lg lEcU/k dk vHkko 
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Å¡pkbZ 
¼ls0eh0½ 

180 150 158 165 175 163 195 155 

otu  
¼fd0 xzk0½ 

65 54 55 65 60 54 63 50 

 

 

 

 

 

 

 

mijksDr fcUnq&fp= ls Kkr gksrk gS fd Å¡pkbZ rFkk otu esa /kukRed lg&laca/k gSA bldk 
dkj.k ;g gS fd fofHk™k fcUnq ck,¡ ls nk,¡ uhps ls Åij dh vksj mB jgs gSaA blls Kkr gksrk gS fd 
Å¡pkbZ es o`f) ds lkFk otu esa Hkh o`f) gksrh gSA vr,o ;g ,d lhfer /kukRed lg&laca/k gS 
D;ksafd fcUnq dksbZ ,d lh/kh js[kk ugh cukrhA 

[k- dkyZ fi;lZu dk lg&laca/k xq.kkad  ¼Karl Pearson’s Caoefficient of carrelation½  

dkyZ fi;lZu uked izfl) izkf.k”kkL=h us m™khloha “krkCnh esa lg&lEcU/k Kkr djus dh 
xq.ku&ifj?kkr lg&laca/k xq.kkad jhfr ¼Product-Moment coefficient method½ dk izfriknu fd;k 
FkkA ;g jhfr loksZÙk ekuh tkrh gS D;ksafd blls lg&lEcU/k dh fn”kk vkSj ek=k dk larks’ktud 
vadkRed eki Kkr gks tkrk gSA fi;jlu ds lg&laca/k xq.kkd dks *r* fpUg }kjk izdV fd;k tkrk 
gSA 

lg&lEcU/k xq.kkad dk ifjdyu djus ds fy, lcls igys lg&fopj.k ¼Co-Variance½ dk 
eki Kkr fd;k tkrk gS] fQj bl fujis{k eki dks xq.kkad esa ifjofrZr djus ds fy, nksuksa Jsf.k;ksa ds 

izeki&fopyuksa ¼σx vkSj σy½ ds xq.kuQy ls Hkkx ns fn;k tkrk gSA bl izdkj miyC/k vuqikr gh 
dkyZ&fi;lZu dk lg&lEcU/k xq.kkad dgykrk gSA lw= ds :Ik esa& 

  
∑ ୢ୶ୢ୷

୒
 

 𝑟 ¾ 
 

଺୶଺୷
 

;k ¾ √                              

  
Co variance of x and y 

X o X dk lg&fopj.k 

izlj.k X izlj.k Y 
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 ¾ √                              

;k ¾  
∑ dxdy

଺୶଺୷
 

;g fi;lZu ds lg&laca/k xq.kkad dk ewy lw= gSA 

O;fDrxr Jsf.k;ksa esa izR;{k jhfr ls lg&laca/k dh x.kuk %  

fuEufyf[kr izfØ;kvksa dk ikyu djrs gq, O;fDrxr Js.kh esa izR;{k jhfr ls lg&laca/k dh x.kuk dh 
tkrh gS& 

d- nksuksa Jsf.k;ksa ¼X o Y½ dk lekUrj ek/; Kkr fd;k tkrk gSA 

[k- nksuksa leadekykvksa ds lekUrj ek/;ksa ls muds O;fDrxr ewY;ksa ds fopyu Kkr dj fy, tkrs gSaA X 
vkSj YJsf.k;ksa ds fopyuksa ds fy, Øe”k% dx vkSj dy fpUgksa dk iz;ksx gksrk gSA 

¾ dx =  ൫x − x
−

൯;    dy =  ൫y − y
−

൯ 

x- nksuksa Jsf.k;ksa ds ijLij lEcfU/kr fopyuksa vFkkZr~ dx vkSj dy dh xq.kk djds mu xq.kkvksa dk tksM+ 
¼∑ dxdy½ fudkyk tkrk gSA bu xq.kkvksa dks lkfj.kh ds vafre dkye esa j[kk tkrk gSA 

?k- nksuksa Jsf.k;ksa ds fopyuksa ds oxZ ¼Square½ djds vyx&vyx mu fopyu&oxksZa ds tksM+ izkIr dj 
fy, tkrs gSaA vFkkZr~ ¼∑ d୶

ଶ
 

  o ∑ d୷
ଶ½ 

M+- nksuksa Jsf.k;ksa ds izeki&fopyu ¼6x rFkk 6y½ fudky fy, tkrs gSaA 

 6x ¾ ට ∑ ୢ౮
మ

୒
 ቁ ;  6y ¾ ට ቀ

∑ ୢ౯
మ

୒
 ቁ ; 

p- var esa fuEu lw= dk iz;ksx fd;k tkrk gS& 

 r ¾ 
∑ dxdy

୒஢୶஢୷
 & izFke lw= 

tgk¡& r  ¾ lg&laca/k xq.kkad 

 ∑ dxdy ¾ nksuksa Jsf.k;ksa ds fopyuksa dh xq.kkvksa dk tksM+ gSA 

  σx, σy ¾ nksuksa Jsf.k;ksa ds izeki&fopyuksa dh vfHkO;fDrA 

  N ¾ in&;qXeksa dh la[;kA 

mi;qZDr izR;{k jhfr esa nksuksa Jsf.k;ksa ds vyx&vyx izeki fopyu Hkh fudkyus iM+rs gS] ftlesa le; 
vf/kd yxrk gS] vkSj x.ku&fØ;k c<+ tkrh gSA vr% fi;lZu ds ewYk&lw= esa σx vkSj σy ds LFkku ij mUgsa 
Kkr djus ds lw= j[kdj bl fof/k dks ljy cuk;k tk ldrk gSA ,slk djus esa vafre izfØ;k ugha djuh 
iM+sxhA lw= fuEufyf[kr gSa&  

Co variance of x and y 
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r ¾ 
∑ dxdy

୒ඩ൬
∑ dx

2

ొ
൰ ଡ଼ඨ൬

∑ dy
2

ొ
൰

   & f}rh; lw= 

 r ¾ 
∑ ୢ୶ୢ୷

୒ඨቆ
∑ ౚ౮

మ  x edy
2

ొ౔ొ
ቇ

 ;k  
∑ ୢ୶ୢ୷

ొ

ొ
ට∑ ୢ౮

మ X ∑ ୢ౯
మ
 ¾ 

∑ ୢ୶ୢ୷

ට∑ ୢ౮
మ X ∑ ୢ౯

మ
 &r`rh; lw= 

r`rh; lw= izR;{k jhfr dk lcls vf/kd ljy lw= gSA vr% blh lw= dk lokZf/kd iz;ksx fd;k trkk 
gSA 

mnkgj.k ¼Illustration½ % 

fuEu vk¡dM+ksa ls dkyZ fi;lZu dk lg&laca/k xq.kkad Kkr dhft,& 

ifr dh vk;q ¼o’kZ½ 23 27 28 28 29 30 31 33 35 36 

iRuh dh vk;q ¼o’kZ½  18 20 22 27 21 29 27 29 28 29 

 

gy ¼Solution½ % dkyZ fi;lZu dk lg&laca/k xq.kkad ¼izR;{k jhfr½ 

ifr dh vk;q iRuh dh vk;q 
X dx 

 = ൫x − y
−

൯ d୶
ଶ Y dy = 

(y − y) dଶy dxdy 
  

23 &7 49 18 &7 49 $49 
27 &3 9 20 &5 25 $15 
28 &2 4 22 &3 9 $6 
28 &2 4 27 $2 4 &4 
29 &1 1 21 &4 16 $4 

30 0 0 29 $4 16 0 
31 $1 1 27 $2 4 $2 
33 $3 9 29 $4 16 $12 
35 $5 25 28 $3 9 $15 
36 $6 36 29 $4 16 $24 

N=10 
∑ x=300 

 138 = ෍ d୶
ଶ N=100 

∑ y=250 
 164= ∑ d୷

ଶ +127-4=123 

∑ dxdy 
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              X
ି

 ¾ 
∑ ୶

୒
      

ଷ଴଴

ଵ଴
 = 30      

         𝜎x ¾ ඨ൬
∑ dX

2

୒
൰ ¾ ට

ଵଷ଼

ଵ଴
 ¾ 3.71 

  Ekwy lw= ds vuqlkj&   

       r ¾  
∑ dxdy

୒𝜎 ଡ଼ 𝜎ଢ଼
  = 

ଵଶଷ

ଵ଴୶ଷ.଻ଵ୶ସ.଴ହ
 

  ¾  123
ଵହ଴.ଷ

  = + 0.82 

 

           Y
ି
 ¾ 

∑ ୷

୒
 ¾ 

ଶହ଴

ଵ଴
    ¾ 25 

  𝜎y ¾ඨ ൬
∑ dy

2

୒
൰   = ට

164

10
 ¾ 4.05 

f}rh; lw= ds vuqlkj& 

      r ¾ 
∑ dxdy

୒ଡ଼ඩ൬
∑ dX

2

ొ
൰ ଡ଼ඨ൬

∑ dy
2

ొ
൰

 

  ¾ 
ଵଶଷ

ଵ଴ඨቀ
138

భబ
ቁ ଡ଼ටቀ

164

భబ
ቁ

 

 ¾ 
                    ଵଶଷ

ଵ଴ଡ଼√ଵଷ.଼ ଡ଼ √ଵ଺ସ.ସ
  

 ¾ 
ଵଶଷ

ଵହ଴.ଷ
 ¾ $0-82 

r`rh; lw=kuqlkj % 

r ¾ 
∑ ୢ୶ୢ୷

ට∑ ୢ౯
మ X ∑ ୢ౯

మ
 

¾ ଵଶଷ

√138 X 164
 ¾ $ 08-82 

vr% ifr vkSj iRuh dh vk;q esa vf/kd ek=k dk /kukRed lg&lEcU/k gSA 

¼d½- fuEufyf[kr laedksa ls X vkSj Y ds e/; lg&laca/k xq.kkad Kkr dhft,& 

fooj.k X Y 

voyksduksa dh la[;k  15 15 

lekUrj ek/; ¼X
ି
½ 25 18 

ekud fopyu ¼𝜎½ 3-01 3-03 
X o Y Js.kh ds lekUrj ek/; ls rRlaoknh fopyuksa dh xq.kkvksa dk ;ksx ¾ $122 gSA 

[k- ;fn X vkSj Y pjksa esa lg&fopj.k 10 gS ,oa X vkSj Y ds izlj.k Øe”k% 16 o 19 gS rks lg&lac/k 
xq.kkad Kkr dhft,A 

gy ¼Solution½ % 

d- Kkr gS % N ¾ 15] X
ି

 ¾ 25( σx ¾ 3-01 

  Y
ି

 ¾ 18( 𝜎𝑦 ¾ 3-03 
∑ dxdy ¾ $122 

  r ¾ 
∑ ୢ୶ୢ୷

୒ఙ ଡ଼ ఙ୷
 ¾ 

ାଵଶଶ

ଵହ୶ଷ.଴ଵ୶ଷ.଴ଷ
 ¾ 

ଵଶଶ.଴

ଵଷ଺.଼
 ¾ 70-892  

vr% X vkSj Y esa mPp ek=k dk /kukRed lg&laca/k gSA 
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[k- iznÙk % lg&fopj.k ¾ 10] izlj.k (X,Y) =16, izlj.k y¾9 

r ¾ 
େ୭ି୴ୟ୰୧ୟ୬ୡ  (ଡ଼,ଢ଼)

ඥ୚ୟ୰୧ୟ୬ୡୣ ଡ଼ √୚ୟ୰୧ୟ୬ୡୣ ଢ଼
 

¾ 
ଵ଴

√ଵ଺ ଡ଼ √ଽ 
 ¾ ଵ଴

ଵଶ
 

¾ $ 0-8 333 

vr% X vkSj Y esa mPp ek=k dk /kukRed lg&laca/k gSA 

uksV % lg&laca/k xq.kkad ,d foHkkghu xq.kkad gksrk gS] vFkkZr~ og ,d ,slk fujis{k “kq) vad gS tks ewy fcUnq 
vkSj rqyuk ekin.M ;k iSekus esa ifjorZu djus ls izHkkfor ugha gksrkA ewy&fcUnq esa ifjorZu dk rkRi;Z gS X 
vkSj Y ds lHkh ewY;ksa esa ls ,d fLFkjkad ¼Constant½ dk ?kVk;k tkuk ;k tksM+k tkuk vkSj rqyuk&ekin.M 
¼iSekus½ esa ifjorZu dk vFkZ gS X vkSj Y ds izR;sd ewY; dks fdlh fLFkjkad ;k lekiorZd ls xq.kk ;k Hkkx 
djukA 

oxhZd`r Js.kh esa lg&laca/k ¼Correlation in Grouped series½ % 

oxhZd`r Js.kh esa Hkh fi;lZu dk lg&laca/k xq.kkad mlh izdkj fudkyk tk;sxk ftl izdkj og 
O;fDrxr leadksa esa Kkr fd;k tkrk gSA ijarq oxhZdj.k Js.kh esa lg&lEcU/k lkj.kh ¼Corralation table½ dh 
vko”;dr gksrh gSA lg&laca/k lkj.kh oxhZd`r ekykvksa dh ,d f}pj vko`fÙk lkj.kh gSA bleas nks ijLij 
lEcfU/kr vfofPN™k vFkok fofPN™k Jsf.k;ksa dh dks’B vko`fÙk;k¡ ¼Cell Frequenciees½ rFkk dqy vko`fÙk;k¡ bl 
izdkj izLrqr dh tkrh gSa] fd nksuksa dk vUrlZca/k Li’V gks tk,A bl lkj.kh esa vusd dks’B ¼Cells½ gksrs gS 
ftuesa X vkSj Y Js.kh dh mHk;fu’B ¼Common½ vko`fÙk;k¡ fy[kh tkrh gSaA uhps 50 fo|kfFkZ;ksa ds vFkZ”kkL= 
vkSj lkaf[;dh esa izkIrkad lg&laca/k lkj.kh ds :Ik esa izLrqr fd;s x;s gSa& 

lg&lEcU/k lkj.kh 

Y 
vFkZ”kkL= esa 

izkIrad 

 

X& lkaf[;dh esa izkIrkad  

0&10 10&20 20&30 30&40 40&50 ;ksx 

0&10 6 8    14 
10&20  5 10 1  16 
20&30   6 4  10 
30&40    3 3 6 
40&50    3 1 4 

;ksx 6 13 16 11 4 N=50 

mi;qZDr lkj.kh esa 50 fo|kfFkZ;ksa dh lkaf[;dh vkSj vFkZ”kkL= esa izkIrkadksa dh foLr`r ,oa fo”ys’k.kkRed 
lwpuk nh xbZ gSA lkaf[;dh eas ¼0&10½ izkIrkad oxZ eas dqy 6 fo|kFkhZ gS ftUgkasus vFkZ”kkL= esa Hkh ¼0&10½ oxZ 
eas gh&vad izkIr fd;s gSaA ¼10&20½ oxZ esa dqy 13 Nk= gSa ftuesa ls 8 ds vFkZ”kkL= esa ¼0&10½ izkIrkad oxZ esa 
dqy 14 fo|kFkhZ gSa] ftuesa ls lkaf[;dh esa ¼0&10½ vad gS vkSj 5 ds ¼10&20½ oxZ eas vad gSA blh izdkj 
vFkZ”kkL= eas ¼0&10½ oxZ ds vad izkIr djus okys 6 gS vkSj “ks’k 8 ds ¼10&20½ oxZ eas izkIrkad gSA bl izdkj 
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ge ns[krs gSa fd vf/kdrj ftu fo|kfFkZ;ksa ds lkaf[;dh esa vf/kd vad gSa muds vFkZ”kkL= esa Hkh vf/kd izkIrkad 
gSA vr% nksuksa esa /kukRed lg&laca/k gSA vr% lg&laca/k lkj.kh dh lgk;rk ls oxhZdr̀ Js.kh esa lg&laca/k dk 
vuqeku yxk;k tk ldrk gSA 

oxhZd`r Js.kh esa lg&laca/k xq.kkad dh x.kuk % oxhZd`r Js.kh esa fi;lZu dk lg&laca/k xq.kkad Kkr djus dh 
fuEufyf[kr izfØ;k gSA 

¼d½- ,d u;h lkj.kh dk fuekZ.k fd;k tk;sxk ftlesa pkj [kku ¼Columms½ nkfguh vksj Øe”k% dy, 

fdy, fdଢ଼
ଶ  fdxdy  rFkk vkSj pkj iafDr;k¡ Rows uhps dh vksj ¼Øe”k% dx, fdy, fd୶

ଶ,  rFkk 
fdxdy 

 cuk;h tk;sxhaA 

¼[k½- X vkSj Y ds vyx&vyx lqfo/kktud e/;&fcUnqvkas ;k ewY;ksa dks dfYir ek/; ekudj 
eq[;&fcUnqvkas ;k ewY;ksa ds fopyu ¼dx o dy½ fudkys tk;saxs] ;fn oxkZUrj leku gksa ;k ewY;ksa 
ds vUrj cjkcj gksa rks mHk;fu’B xq.kkad ¼Common factor½ fudkydj in fopyu Kkr 
djuk vf/kd ljy gksrk gSA blls xq.ku fØ;k esa dkQh cpr gksrh gSA in&fopyu] fudkyus 
ds fy, X Js.kh ds oxZ&foLrkj vkil esa leku gksus pkfg,A blh izdkj Y Js.kh ds 
oxZ&foLrkj vkil esa leku gksus pkfg,A blh izdkj Js.kh Y ds oxZ&foLrkj ;k ewY;ksa ds varj 
Hkh cjkcj gksus pkfg, X Js.kh esa ;fn 5&5 dk oxZ foLrkj gS vkSj iwjh Y Js.kh esa 6&6 dk ;k 
10&10 dk foLrkj gks] rks in&fopyu jhfr dk iz;ksx fd;k tk ldrk gSA 

¼x½- nksuksa Jsf.k;ksa ds fopyuksa o vko`fÙk;ksa dh xq.kk djds xq.kuQy lacaf/kr [kkus vkSj iafDr esa 
fy[ks tk;saxsaA bu xq.kuQyksa ds tksM+ Øe”k% ∑ fdx vkSj ∑ fdy gksxsaA 

¼M++½- fdx dh dx ls rFkk fdy dh dy ls xq.kk djds mu xq.kkadksa ds tksM+ ∑ fdx vkSj ∑ fd୶
ଶ izkIr dj 

fy, tk;saxsA 

¼p½- ∑ fdxdydh x.kuk djus ds fy, izR;sd dks dsk’B&vko`fÙk ¼Cell-frequncey½ rFkk rRlEcU/kh 
dx vkSj dy dh vkil esa xq.kk dh tk;sxhA bldh izfØ;k ;g gS& izR;sd oxZ ;k dks’B ds 
uhps dh vksj okys rFkk lkeus dh vksj okys fopyuksa ¼dx vkSj dy½ dh vkil esa xq.kk djds 
xq.kuQy ¼dxdy½ ml dks’B esa ck,¡ dksus eas Åij dh vksj fy[kk tk;sxkA fQj bl xq.kuQy 
¼dxdy ½ dh dks’B&vko`fÙk ¼f½ ls xq.kk djds xq.kuQy ¼fdxdy ½ mlh oxZ esa nkfgus dksus esa 
uhps dh vksj fy[k fn;k tk;sxkA bu xq.kuQyksa dk {kSfrt tksM+ ¼ck;ha ls nkfgus vksj½ vafre 
[kkus ¼fdxdy½ eas fy[k fn;k tk;sxk rFkk mnxz tksM+ vafre iafDr eas fy[kk tk,xkA bl izdkj 
lHkh dks’B&vko`fÙk;kas ds fdxdy  dk tksM+ vfUre [kkus ¼rFkk vafre iafDr½ esa fy[kdj bu 
tksM+ksa dk dqy ;ksx fudky fy;k tk;sxkA ;gh ∑ fdxdy gksxkA Li’V gS fd dks’B fdxdy dk 
mnxz tks+ ¼uhps dh vksj½ vkSj {kSfrt tksM+ ,d gh gksxkA 

N- var esa fuEu lw= dk iz;ksx fd;k tk;sxk& 

r ¾ ୒ ଡ଼ ∑ ୢ୶ୢ୷ି ∑ ୤ୢ୶ ଡ଼ ∑ ୤ୢ୷

ටൣ୒ ଡ଼ ∑ ୤ୢ౮
మ ି(∑ ୤ୢ୶ ) మ൧ ൣ୒ ଡ଼ ∑ ୤ୢ౯

మ  ି(∑ ୤ୢ୷ ) మ൧
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;|fi mi;qZDr jhfr esa dfYir ek/; ls in&fopyu fy;s x;s gSa rks Hkh leku xq.kkad ¼Common 

factor½ ls dx vkSj dy dks xq.kk ugha fd;k tk;sx D;ksafd lw= esa va”k vkSj gj nksuksa esa oxZ&foLrkj ds cjkcj 

miHkfu’B xq.kkad ¼ix X iy½ ls xq.kk djus ij va”k o gj dk vuqikr iwoZor~ jgsxkA 

mnkgj.k ¼Illustration½ % 

fuEu lkj.kh ls dkyZ&fi;lZu dk lg&laca/k xq.kkad fudkfy,& 

           X 
Y 

18 19 20 21 22 ;ksx 

0&5    3 1 4 
5&10    3 2 5 
10&15   7 10  17 
15&20  5 4   9 
20&25 3 2    5 

;ksx 3 7 11 16 3 40 
 

gy ¼Solution½ % 

X Js.kh ds ewY;ksa dk vUrj cjkcj gSA Y Js.kh ds oxkZUrjksa dk foLrkj dh leku gSA vr% in&fopyu 
fy, tk;asxsA fueu lkj.kh }kjk ∑ fdxdy , ∑ fdy rFkk ∑ fd୷

ଶ dh x.kuk dh tk,xhA   

 
Y 

e/; 
fcUnq 

X ;ksx  
dy 

 
fdy 

 
fd୷

ଶ 
 
fdxdy 

 18 19 20 21 22 fy 
0-5 2.5    -2 

 3 
-6 

-4 
-1 

4 -2 -8 16 -10 

5-10 7.5    -1 
 3 
-3 

-2 
 2 
-4 

5 -1 -5 5 -7 

10-15 12.5   0 
7 
0 

0 
10 
0 

 17 0 0 0 0 

15-20 22.5   0 
4 
0 

  9 +1 +9 9 -5 

20-25 17.5 -4 
3 

-12 

- 2 
  2 
- 4 

   5 +2 +10 20 -16 

;ksx fx 3 7 11 16 3 40=N . +6 50 -38 
 dx -2 -1 0 +1 +2      
 fdx -6 -7 0 +16 +6 +9 ෍ fdy    

 fd୶
ଶ 12 7 0 16 12 47 ෍ fdଡ଼

ଶ     

 fdxdy -12 -9 0 -9 -8 -38 ෍ fdxdy ∗   

 

fdxdy ∗ O;ogkj esa bl iafDr dh vko”;drk ugha gSA ∑ dxdy dk eku] u, pkSFks [kkus dh iwfrZ }kjk gh 
Kkr fd;k tk ldrk gSA ijUrq pkSFkh iafDr }kjk mldh iqf’V gks tkrh gSA 
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r ¾ 
∑ ୤ୢ୶ୢ୷ି 

∑ ౜ౚ౮ష∑ ౜ౚ౯ 

ొ
  

ඨቈ∑ ୤ୢ౮
మ ି ൬

∑ ౜ౚ౮
మ 

ొ
 ൰

మ

  ቉ ቈ∑ ୤ୢ౯
మ  – ቀ

∑ ౜ౚ౯ 

ొ
 ቁ

మ
቉

 

     & 38 & ଽ୶଺

ସ଴
  

r ¾    

ට൤ସ଻ି
(వ) మ

రబ
൨ ൤ହ଴ି

(ల) మ

రబ
 ൨

 

    
 & 38 & 1.35  

  ¾    

ඥ(ସ଻ିଶ.଴ଶହ) (ହ଴ି଴.ଽ) 
 

     
  ¾ ିଷ଼.ଷହ   

√ସସ.ଽ଻ହଡ଼ସ .ଵ 
 ¾ 

ଷଽ.ଷହ

ସ଺.ଽଽ
 ¾ & 0-8 ;k & 0-84 

  vr% X vkSj Y esa vf/kd ek=k _.kkRed lg&laca/k prqFkZ lw= }kjk rFkk y?kqxq.kkad dh lgk;rk ls 
lg&lEcU/k xq.kkad fuEu izdkj Kkr fd;k tk ldrk gS& 

r ¾ ୒ ଡ଼ ∑ ୤ୢ୶ୢ୷  ∑ ୤ୢ୶  ଡ଼  ∑ ୤ୢ୷  

ටൣ୒୶ ∑ ୤ୢ౮
మ ି  (∑ ୤ୢ୶ )2൧ ൣ୒୶ ∑ ୤ୢ౯

మ  ି(∑ ୤ୢ୷ )2 ൧
 

    40 X &38 & (9X6)   
r ¾    

ඥ[ସ଴୶ସ଻ (ଽ)మ] [ସ଴ଡ଼ହ଴ (଺)మ]
  

    
  −1520 − 54    −1574   

  ¾    

ඥ(ଵ଼଼଴ି଼ଵ) (ଶ଴଴଴ିଷ଺) 
  ¾ 

   

√ଵ଻ଽଽଡ଼ଵଽ଺ସ 
 ¾   & 0-84 

   & 39-35  
fi;Zlu ds lg&laca/k xq.kkad dh ekU;rk,¡ % fuEufyf[kr rhu ekU;rkvksa ij vk/kkfjr gS dkyZ fi;lZu 

dk lg&lEcU/k xq.kkad& 

d- izlkekU;rk ¼Normality½ % lg&lEcfU/kr lead Jsf.k;ksa ij vusd dkj.kksa dk izHkko iM+rk gS ftlls 
muesa izlkekU;rk vk tkrh gSA 

[k- dk;Z&dkj.k LkEcU/k % lg&lEcfU/kr dks izHkkfor djus okys LorU= dkj.kksa esa ijLij dkj.k vkSj 
ifj.kke dk laca/k gksrk gSA dk;Z&dkj.k lEcU/k ds vHkko esa lg&lEcU/k fujFkZd gksrk gSA 

x- js[kh; izd`fr ¼Linear Nature½ % ;g Hkh ifjdYiuk dh tkrh gS fd nksuksa leadekykvksa esa js[kh; 
laca/k gS vFkkZr~ ;fn nksuksa in&;qXekas dks fcUnq&js[kh; i= ij izkafdr fd;k tk;s rks fcUnqfp= ij ,d 
ljy js[kk [khpha tk ldrh gSA 

fi;lZu ds lg&laca/k xq.kkad dh ifjlhek,¡ % pj&ewY;ksa esa vUrlZEcU/k Kkr djus dh xf.krh; jhfr;ksa 
esa dkyZ&fi;lZu dk lg&lEcU/k xq.kkad ,d vkn”kZ ,oa yksdfiz; xq.kkad gS ftlls u dsoy lEcU/k dh ek=k 
fu/kkZfjr gksrh gS] oju~ ;g Hkh irk pyrk gS fd lg&lEcU/k dh fn”kk D;k gS& og /kukRed ;k vuqykse gS 
vFkok _.kkRed ;k foykse gSA ijUrq fi;lZu ds lg&lEcU/k xq.kkad dh fuEu izeq[k ifjlhek,¡ gSa& 

¼d½- tfVy ifjx.ku izfØ;k % ;g lEcU/k Kkr djus dh vU; jhfr;ksa dh rqyuk esa dkyZ fi;lZu fof/k 
vR;Ur tfVy vkSj nh?kZ lw=h gSA 
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¼[k½- pje in&ewY;ksa }kjk izHkkfor % fi;lZu dk lg&lEcU/k xq.kkad pje in&ewY;ksa }kjk vR;kf/kd :Ik ls 
izHkkfor gksrk gSA 

¼x½- nks’kiw.kZ fuoZpu dh laHkkouk % lg&laca/k xq.kkad ds nks’kiw.kZ ;k v”kq) fuoZpu dh cgqr lEHkkouk jgrh 
gSA vr% bldk fo”ys’k.k vkSj fuoZpu djrs le; ;Fks’V lko/kkuh cjruh pkfg,A 

¼?k½- jSf[kd lEcU/k dh ekU;rk vf/kdrj vokLrfod % dkyZ fi;lZu dk ljy lg&lEcU/k xq.kkad bl 
ekU;rk ij vk/kkfjr gS fd pj&ewY;ksa ls jSf[kd lEcU/k gS tcfd O;ogkj esa ;g ekU;rk lnk lR; 
ugha gksrhA  

fi;lZu ds lg&lEcU/k xq.kkad dh egRoiw.kZ fo”ks’krk,¡ % lg&lEcU/k xq.kkad ds fuEufyf[kr egRoiw.kZ xq.k gS& 

1& lg&lEcU/k xq.kkad dk eku&1 vkSj $1 ds chp jgrk gSA fdlh Hkh fLFkfr esa ;g ,d ls vf/kd ugha 
gks ldrk&  

2& lg&lEcU/k xq.kkad ,d foekghu xq.kkad gksrk gSA vFkkZr~ og ,d ,slk fujis{k vad ¼Pure Number½ gS 
tks ewy fcUnq vkSj rqyuk ekin.M esa ifjorZu ls izHkkfor ugha gksrkA 

3& izrhixeu&xq.kkadksa dk xq.kksÙkj ek/; gksrk gS& 

vFkkZr~ r ¾ ඥbxy X byx 

tgk¡ bxy vkSj byx X ds Y ij vkSj Y ds X ij ljy izrhixu xq.kkad dks O;Dr djrs gSA *ljy 
izrhixeu fo”ys’k.k* uked v/;k; esa bu xq.kkadksa dk foLr`r foospu fd;k x;k gSA 

lEHkkO; foHkze ¼Probable Error½ % 

dkyZ&fi;lZu ds lg&lEcU/k xq.kkad dh fo”oluh;rk dh tk¡p djus ds fy, lEHkkO; foHkze dk iz;ksx 
fd;k tkrk gSA lEHkk’; foHkze] foHkze dh og ek=k gS ftls ;fn fdlh fof”k’V lkaf[;dh; eki ¼tSls lg&laca/k 
xq.kkad½ esa tksM+ fn;k tk;s vkSj ?kVk fn;k tk;s rks os nks lhek,¡ Kkr gks tkrh gS ftuds vUrxZr vU; nSo 
izfrn”kksZa ¼Random Samples½ ds dfFkr lkaf[;dh; eki ds Ikk;s tkus dh 50% lEHkkouk gksrh gSA lg&lEcU/k 
xq.kkad ds lEHkkO; foHkze ls Hkh bl izdkj dh nks lEHkkouk&lhek,¡ Kkr gks tkrh gSaA 

gksjsl flØkbLV ds vuqlkj] **dkyZ fi;lZu ds lg&laca/k xq.kkad dk lEHkk’; foHkze og jkf”k gS ftls 
;fn lg&lECkU/k xq.kkad esa tksM+ fn;k tk;s vkSj ?kVk fn;k tk;s rks ,slh la[;k,¡ Kkr gks tkrh gSa ftuds 
vUrxZr nSo izfrp;u ds vk/kkj ij Nk¡Vs x;s ewY;ksa ds lg&lEcU/k xq.kkad ds ik;s tkus dh leku laHkkouk 
gksrh gSA** 

x.kuk % lg&lEcU/k xq.kkad dk lEHkk’; foHkze Kkr djus ds fy, fuEu lw= dk iz;ksx fd;k tkrk gS& 

     1 − rଶ 
tgk¡ P.E or r  ¾ 0-6745 X  √ N         

x.kuk fØ;k dks ljy cukus ds fy, 0-6745 ds LFkku ij 2@3 dk iz;ksx fd;k tk ldrk gS] ifj.kke 
esa dksbZ fof”k’V vUrj ugha gksxkA 
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lEHkkO; foHkze dk dk;Z % lEHkk’; foHkze ds eq[;r% nks dk;Z gSa& 

¼d½- lhek fu/kkZj.k ¼Determination of Limits½ % lg&lEcU/k xq.kkad dk lEHkk’; foHkze os nks 
lhek,¡ ¼r ± P. E ½ fu/kkZfjr djrk gSA ftuds vUrxZr vU; nSo izfrn”kksZa ds vk/kkj ij fudkys 
x, ;k iwjs lexz ij vk/kkfjr lg&lEcU/k xq.kkad ds ik;s tkus dh 50% lEHkkouk gksrh gSA 

¼[k½- lg&lEcU/k&xq.kkad dk fuoZpu % lEHkk’; foHkze dk nwljk dk;Z ;g gS fd mlds :Ik esa 
dkyZ&fi;lZu ds lg&laca/k xq.kkad dk fuEu fu;ekas ds vuqlkj fuoZPku fd;k tkrk gS& 

1- ;fn lg&lEcU/k xq.kkad foHkze ds N% xqus ls vf/kd gS ¼ r > 6 𝑝. 𝑒 ½ rks nksuksa Jsf.k;ksa esa 
lg&lEcU/k vFkZi.wkZ vFkok lkFkZd ¼Significant½ gksrk gSA nwljs “kCnksa esa r ls 6 p. e ls vf/kd 
gksus ij ;g dgk tk ldrk gS fd nksuksa lEc) ekykvksa esa lg&lEcU/k fuf”pr :Ik ls 
fo|eku gSA ;g lEcU/k xq.kkad lEHkk’; foHkze ds N% xqus ls ftruk vf/kd gksxk ;g&lEcU/k 
mruk gh vf/kd vFkZiw.kZ ekuk tk;sxkA ;fn lg&laca/k&xq.kkad foHkze ds N% xqus ls vf/kd ugha 
gS ¼ r > 6 𝑝. 𝑒 ½ rks lg&laca/k vFkZiw.kZ ugha ¼Not significant½ gksrk gSA  

2- ;fn lg&lEcU/k xq.kkad lEHkkO; foHkze ls de gS ¼r < p. e½ rks ;g fl) gks tkrk gS fd nksuksa 
Jsf.k;ksa esa lg&lEcU/k dh mifLFkfr dk dksbZ izek.k ugh gSA 

3- ;fn lg&laca/k xq.kkad 0-3 ls de gS vkSj mldk lEHkkO; foHkze vis{kkd`r de gS rks 
lg&laca/k dh ek=k ux.; le>uh pkfg,A 

4- ;fn lg&lEcU/k xq.kkad 0-5 ls vf/kd gS vkSj lEHkkO; foHkze cgqr de gS rks lg&laca/k dk 
vfLrRo yxHkx fUkf”pr gSA miq;ZDr fu;eksa ds vuqlkj gh lg&laca/k xq.kkad vkSj lEHkkO; 
foHkze dh rqyuk djds ;g fu’d’kZ fudkyuk pkfg, fd lg&laca/k vFkiw.kZ gS vFkok lEHkkO; 
foHkze ughaA 

lEHkkO; foHkze dh lhek,¡ % 

dsoy fuEu ifjfLFkfr;ksa esa gh lEHkk’; foHkze dk iz;ksx mfpr gksrk gS& 

d- tc in&;qXeksa dh la[;k ¼N½ vf/kd gks]  

[k- lg&lEcU/k xq.kkad ;kn`fPNd izfrp;u iz.kkyh ds vk/kkj ij pqus gq, ewY;ksa ls Kkr fd;k x;k 
gks] rFkk 

x- Js.kh lefer vFkkZr izlkekU; ¼Normal½ gks vFkkZr~] mlds oØ dk Lo:Ik ?k.Vkdkj gksA 

izeki foHkze ¼Standerd Error½ % vk/kqfud lkaf[;dh esa lEHkk’; foHkze ds LFkku ij izeki foHkze dk Ikz;ksx 
vf/kd Js;Ldj le>k tkrk gSA izeki foHkze] LkEHkkO; foHkze dk yxHkx ଷ

ଶ
  gksrk gSA 

lw=kuqlkj & 

¾ S.E. of r =  
ଵି୰మ

√୒
   ;k P.E of r = 0.6745 X S.E   
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mnkgj.k ¼Illustration½ % 

¼d½- ;fn r = 0.6 vkSj N = 16 rks lg&laca/k xq.kkad dh vFkZiw.kZrk dh tk¡p dhft,& 

¼[k½- ;g fl) dhft, fd r vFkZiw.kZ gks ;fn N=16, P.E=0.085; 0.6745 
ଶ

ଷ
  16  

¼x½- ifjdyu }kjk ;g n”kkZb, fd fuEu esa ls fdl fLFkfr esa lg&laca/k vf/kd vFkZiw.kZ gS& 

   I    II 

r = 0.8; P.E.=0.40;     r = 0.5; P.E. = 0.02   

gy ¼Solution½ % 

¼d½- r = 0.6; N = 16 ; P.E=0.6745 x 
ଵି୰మ

√୒
   

= 0.6745 X 
ଵି(଺)మ

√ିଵ
 

= 0.6745 X 
଴.଺ସ

ସ
 ¾ ;k 0.6745 X 0-16 ;k 0-108 

;gk¡ ij r 0-6 gS tks fd 6 X 0.108 vFkkZr~ 0-648 ls de gSaA 

vr% lg&laca/k vFkZiw.k ¼Not Significant½ ugh gSaA 

¼[k½- igys P.E vkSj N dh lgk;rk ls r Kkr fd;k tk;sxk& 

 P.E. = 0.6745 X x 
ଵି୰మ

√୒
   ;k 0.085 = 

ଶ

ଷ
  X  

ଵି୰మ

√ଵ଺
 

0.085 = 
ଶିଶ୰మ

√ଵଶ
     ;k 1.020 = 2 - 2r2 

2r2 = 2 -1.025 = 0.98; r2 = 0.49 

∴ r = √0.49 = 0.7 

6 X P.E = 6x0.085 = 0.510 

r, 0.7  gS tks fd 6 P.E vFkkZr~ 0-51 ls vf/kd gSA vr% blls ;g fl) gksrk gS fd lg&laca/k 
vFkZiw.kZ gSA 

¼x½- ftl fLFkfr esa r, P.E dk vf/kd xquk gksxk mlh fLFkfr esa og vf/kd vFkZiw.kZ ekuk tk;sxkA  

r vkSj P.E dh rqyuk fuEu izdkj dh tk;sxh& 

I    II 

  r = 0.8 , P.E. =0.04  r = 0.5 , P.E. =0.02 
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୰

୔.୉
 =  

଴.଼

଴.଴ସ
 = 20   

୰

୔.୉
 =  

଴.ହ

଴.଴ଶ
 = 25   

r1 P.E dk 20 xquk gSA  r1P.E dk 25 xquk gSA 

vr% nwljh fLFkfr esa r vf/kd vFkZiw.kZ gSA 

x- fLi;jeSu dh dksfV&vUrj jhfr ¼Spearman’s Rank Difference Method½ % 

fczafV”k euksOkSKkfud pkYlZ ,MoMZ fLi;jeSu us lu~ 1904 esa O;fDrxr leadekykvksa esa lg&laca/k Kkr 
djus ds fy, ,d ljy jhfr dk izfriknu fd;kA bUgha ds uke ij bl jhfr dks fLo;jeSu dh dksfV&vUrj 
;k ØekUrj jhfr dgk x;kA 

;g jhfr ,slh ifjfLFkfr;ksa ds fy, mi;qDr gS tgk¡ rF;ksa dk izR;{k la[;kRed eki lEHko u gks rFkk 
mUgsa dsoy ,d fuf”pr dksfV&Øe ¼Rank½ ds vuqlkj j[kk tk ldsaA tSls&cqf)erk] lqUnjrk] LokLF; vkfn 
xq.kkRed rF;ksa dks izFke :Ik esa vadksa esa ugh ekik tk ldrk ijUrq fofHk™k bdkb;ksa dks xq.k dh dksfV ds 
vk/kkj Ikj igyk] nwljk rFkk rhljk bR;kfn dksfV&Øe ¼Rank½ iznku fd;k tk ldrk gSA bl Øeksa ds vk/kkj 
ij gh ØekUrj ;k dksfV vUrj fof/k }kjk lg&laca/k xq.kkad fudkyk tkrk gSA ;fn lead ekyk ds in&ewY; 
Kkr u gksa] dsoy mudk dksfV&Øe ekywe gks rks Hkh ØekUrj lg&laca/k xq.kkad fudkyk tk ldrk gSA 

fuEufyf[kr izfØ;k dk vuqdj.k djds dksfV&varj lg&laca/k xq.kkad fudkyk tk ldrk gS& 

¼d½- X rFkk Y ds in&ewY;ksa dks vyx&vyx dksfV Øe ¼Rank½ iznku fd;s tkrs gSA lcls vf/kd 
vkdkj okys ewY; dks 1] mlls de vkdkj okys dks 2 vkSj blh izdkj dksfV Øe fuf”pr fd;s 
tkrs gSA  

¼[k½- X ds Øeksa ls Y ds rRlEcU/kh Øe ?kVkdj dksfV varj ¼Rank differences½ fudkys tk;sxsa& 

D = X-Y 

tgk¡ ¼D= dksfV Øe X dksfVØe Y½ ØekUrjksa dk chtxf.krh; tksM+ lnSo “kwU; gksxk ¼∑ D = 0½  

¼x½- Øekarjks ds oxZ djds mu oxksZa dk tksM+ fudkyk tk;sxk vFkkZr~  (∑ D )ଶA  

¼?k½- vUr esa] fuEu lw= }kjk dksfV lg&laca/k xq.kkad Kkr fd;k tk;sxk&   

p = 1 - 
଺ ∑ D2

୒(୒మିଵ)
  

tgk¡ P xzhd ladsrk{kj rho dksfV lg&laca/k xq.kkad ds fy, iz;qDr gqvk gSA 

uksV% dky fi;Zlu ds lg&laca/k xq.kkad ¼r½ dh Hkk¡fr dksfV varj lg&laca/k xq.kkad dh vf/kdre lhek Hkh 1 
gksrh gSA 

mnkgj.k ¼Illustration½ % 

fuEu leadkas ds Øekarj jhfr }kjk lg&laca/k xq.kkad Kkr dhft,& 

X Js.kh 85 91 56 72 95 76 89 51 59 90 
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Y Js.kh 18-3 20-8 16-9 15-7 19-2 18-1 17-5 14-9 18-9 15-4 

gy ¼Solution½ % 

 Js.kh     Js.kh 
   X       Y 

dksfV 
D 

dksfV varjksa 
ds oxZ 

Dଶ  X dksfV Y dksfV 
85 5 18-3 4 $1 1 
91 2 20-8 1 $1 1 
56 9 16-9 7 $2 4 
72 7 15-7 8 &1 1 
95 1 19-2 2 &1 1 
76 6 18-1 5 $1 4 
89 4 17-5 6 &2 0 
51 10 14-9 10 0 25 
59 8 18-9 3 $5 36 
90 3 15-4 9 &6 36 

N=10    ෍ D ෍ dଶ 

 

p = 1 - 
଺ ∑ D2

୒(୒మିଵ)
 ¾  1 −  

଺୶଻ସ

ଵ଴ (ଵ଴మିଵ) 
 

 ¾ 1 −  
ସସସ

ଽଽ଴ 
 ¾   

ଽଽ଴ିସସସ

ଽଽ଴
 ¾ 

ହସ଺

ଽଽ଴
 

¾ +0.55 

vr% X vkSj Y esa e/;e ;k=k dk /kukRed dksfV lg laca/k gSA  

leku Øe ds fy, la”kks/ku ¼Correction for Tied Ranks½ % 

;fn fdlh Js.kh esa nks ;k vf/kd in&ewY; cjkcj vkdkj ds gksa rks muds vyx&vyx Øeksa dh 
vkSlr gh mu ewY;ksa ds Øe ds LFkku ij fy[kh tkrh gSA tSls X Js.kh esa lcls vf/kd ewY; ;fn 60 gks rks 
mldk Øe 1 gksxk] blds ckn ;fn 55 ml Js.kh esa nks ckj vk;k gks rks nksuksa LFkkuksa ij ଶାଷ

ଶ
 vFkkZr~ 2-5 Øe 

fy[k fn;k tk;sxk rFkk blds ckn okys ewY; dk Øe 4 gksxk blh izdkj ;fn Y Js.kh esa lcls vf/kd ewY; 
dks 1 mlls de dks 2 Øe nsus ds ckn rhu ewY; leku gksa rks mudks ଷାସାହ

ଷ
= 4 dksfV Øe iznku fd;k 

tk;sxk 1 vxys ewY; dks Øe fn;k tk;sxkA bl izdkj nks ;k nks ls vf/kd ewY; cjkcj vkdkj ds gksrs gSa rks 
mUgsa cjkcj Øe iznku fd;s tkrs gSaA ,slh fLFkfr esa dksfV lg&laca/k xq.kkad fudkyus ds fy, fuEufyf[kr 
la”kksf/kr lw= dk iz;ksx djuk iM+rk gS& 

P ¾ 1 −  
଺ ቂ 6 ∑ D2ା 

భ

భమ
 ൫୫యି୫൯ ቃ

୒ (୒మିଵ) 
 

tgk¡& m mu in ewY;ksa dh la[;k gS ftuds dksfV Ø; leku gSaA  

uksV % M dk iz;ksx vyx&vyx leku Øeksa dh la[;kvksa ds fy, fd;k tk;sxk rFkk la”kks/ku dkjd 
mruh ckj iz;ksx fd;k tk;sxk ftruh ckj leku Øe iznku fd;s x;s gSaA 
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mnkgj.k ¼Illustration½ % 

fuEu lkj.kh ls dksfV&lg&laca/k Kkr dhft,& 

X % 115 109 112 87 98 98 120 100 98 118 

Y % 75 73 85 70 76 65 82 73 68 80 

 

gy ¼Solution½ % 

 X      Y 
         

dksfV varjksa dk oxZ 

X dksfV Y dksfV dksfV varj D Dଶ 
115 3 75 5 &2 4 
109 5 73 6-5 &1-5 2-25 
112 4 85 1 $3 9 
87 10 70 8 $2 4 
98 8 76 4 $4 16 
98 8 65 10 &2 4 
120 1 82 2 &1 1 
100 6 73 6-5 &0-5 0-25 
98 8 68 9 &1 1 
110 2 80 3 &1 &1 

N=10     ∑ D = 0 ED=0 ∑ Dଶ 

Js.kh X eas 98 rhu ckj vk;k gS rFkk rhu leku Ø;kas ds fy, lw= esa ଵ

ଶ
 (3ଷ − 3), ∑ D2 tksM+uk gksxkA 

blh izdkj Js.kh Y esa 73 nks ckj vk;k gSA vr% nksuksa leku Ø;kass ds fy, ଵ

ଵଶ
 (2ଷ − 2),  ds cjkcj la[;k 

∑ Dଶ esa tksM+uh iM+sxhA  

lw=kuqlkj& 

P ¾ 1 − 
଺ ቂ ∑ D2ା 

భ

భమ
 ൫୫యି୫൯ିଵଶ൫୫మି୫൯ ቃ

୒ (୒మିଵ) 
 

  ¾ 1 − 
଺ ቂ ∑ D2ା 

భ

భమ
 ൫ଷయିଷ൯ା

భ

భమ 
൫ଶమିଶ൯ ቃ

ଵ଴ (ଵ଴మିଵ) 
 

  ¾ 1 − 
଺ (ସଶ.ହାଶା଴.ହ)

ଽଽ଴
   ¾ 1 −

6X45

990
 

= 1- ଶ଻଴

ଽଽ଴
  =  

ଽଽ଴ିଶ଻଴

ଽଽ଴
  =  

଻ଶ଴

ଽଽ଴
   = + 0.73 

vr% X vkSj Y ls lkekU; :Ik ls vf/kd ek=k dk /kukRed dksfV lg&laca/k gSA 
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fOk”ks’krk,¡ % 
1- O;fDrxr lead ekykvksa dk lg&laca/k fudkyus dh lcls ljy jhfr gSA e/;e ;k=k dk 

/kukRed dksfV lg laca/k gSA  
2- xq.kkRed rF;ksa vkSj vfu;fer Jsf.k;ksa esa bl jhfr dk iz;ksx iz;qDr gksrk gSA 
3- bl jhfr }kjk fudkyk x;k lg&laca/k xq.kkad dkyZ&fi;lZu ds lg&laca/k xq.kkad ds yxHkx 

cjkcj gksrk gSA 
nks’k % 

1- blesa in&ewY;ksa ds fujis{k eku dk mruk egRo ugh gSA ftruk muds lkis{k ;k rqyukRed 
ekuksa dk gSA 

2- in&ewY;ksa ds leku gksus ij x.ku fØ;k dqN dfBu gks tkrh gSA 
?k- laxkeh fopyu jhfr % 

tc ;g ns[kk tkrk gS fd nks pj ,d gh fn”kk esa xfreku gS ;k foijhr fn”kk esa] rc ogk¡ ij laxkeh 
;k lgxkeh fopyu jhfr dk iz;ksx fd;k tkrk gSA vr% tc nks lEc) pj X vkSj Y ,d gh fn”kk esa 
lkFk&lkFk xeu djrs rks muesa /kukRed lg&laca/k gksrk gSA ;fn os foijhr fn”kk esa xeu djrs gSa ;k 
izfrxkeh gksrs gSa rks muesa _.kkRed lg&laca/k Ikk;k tkrk gSA 

bl jhfr esa ewY; dh mlls fiNys ewY; ls rqyuk dh tkrh gSA vr% blls vYidkyhu mPpokpuksa esa 
lg&laca/k Kkr gks tkrk gSA ijUrq fopyuksa dh fn”kk ¼$;k&½ dks gh /;ku esa j[kk tkrk gS] muds vkdkj dh 
x.kuk ugh dh tkrhA 

lg&laca/k fudkyus ds fy, fuEu izfØ;k dk ikyu djuk iM+rk gS& 
d- X vkSj Y Js.kh esa vyx&vyx izR;sd ewY; dh rqyuk mlls fiNYks ewY; ls dh tk;sxhA ;fn 

ewY; fiNys ewY; ls vf/kd gS rks mldk fopyu ¼$½ gksxk ;fn de gS rks ¼&½ vkSj ;fn 
leku gS rks ¼¾ ;k 0½A ;g /;ku j[kuk pkfg, fd fopyu dk dsoy fpUg gh fy[kk tk;sxk 
mldh ek=k ughaA fopyu&;qXeksa dh la[;k dqy in&ewY;ksa dh la[;k ls ,d de gksxhA 
¼n=N-1½ D;ksafd igys in dk fopyu ugha gksrkA 

[k- X vkSj Y ds rRlEoknh fopyu&fpUgksa dk xq.kk djds /kukRed xq.kuQyksa dks fxu fy;k 
tk;sxkA ;g laxkeh fopyuksa dh la[;k ¼Number of concurrent Deviation or c½ gSA 

x- fuEu lw= dk iz;ksx fd;k tk,xk& 

rc  = ± ට± ቀ
ଶୡି୬

୬
ቁ  

rc ¾ laxkeh fopyu xq.kkad ds fy, iz;qDr gqvk gaSA 

c ¾ laxkeh&fopyuksa dh dsoy /kukRed la[;k gSaA 

n ¾ fopyu&;qXeksa dh la[;k gS tks in&;qXeksa dh la[;k ls 1 de gSA ¼n= N-1½ 

lw= esa $ & dk iz;ksx %& lw= esa oxZewy fpUg ls igys vkSj mlds vUnj nksuksa LFkkuksa ij ;k rks $ dk fpUg 
iz;ksx fd;k tk;sxk ;k nksuksa LFkkuksa ij & dk fpUg fy[kk tk,xkA ;fn ¼2c-n½ /kukRed gS rks nksuksa LFkkuksa ij 
$ dk fpUg iz;qDr gksxkA 2c-n ds _.kkRed gksus ij nksuksa LFkkuksa esa ¼&½ dk iz;ksx gh vfuok;Z gks tkrk gSA 
;fn ,slk u fd;k tk;s rks oxZewy fpUg ds vUnj dh jkf”k _.kkRed gh jgs vkSj mldk oxZewy fudkyuk 
vlEHko gksA  
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mnkgj.k ¼Illustration½ % 

fuEu lkj.kh ls dksfV&lg&laca/k Kkr dhft,& 

X % 89 85 98 102 100 105 96 68 85 98 76 75 

Y % 32 33 35 37 39 41 40 38 42 40 36 35 

gy ¼Solution½ % 

Js.kh 
X 

Js.kh 
Y 

fopyuksa dh xq.kk 

X fopyu fpUg Y fopyu fpUg $ & 

89  32    
85 & 33 $ 1 & 
98 $ 35 $ $ & 
102 $ 37 $  & 
100 & 39 $ $ & 
105 $ 41 $ $ & 
96 & 40 & $ & 
68 & 38 & $ & 
85 $ 42 $ $ & 

98 $ 40 &  & 

76 & 36 & $ & 
75 & 35 & $ & 
 n=11   C=8  

rc ¾ $ ට+ ቀ
ଶୡି୬

୬
ቁ 

rc ¾ $ ට
ଶ୶଼ିଵଵ

ଵଵ
 ¾ ටቀ

ହ

ଵଵ
ቁ ¾ √0.4545 

  ¾ $ 0-6742 

vr% X vkS Y esa e/;e ek=k dk /kukRed lg&laca/k gSA  

xq.k nks’k % laxkeh fopyu jhfr] lg&lEcU/k Kkr djus dh ljyre jhfr gS vkSj vYidkyhu mPpkopuksa esa 
lg&lEcU/k dk v/;;;u djus ds fy, mi;qDr gSA blls lg&lEcU/k dh fn”kk dk gh irk pyrk gS] mldh 
ek=k dk v/;;u ugh gksrkA nh?kZ dkyhu izo`fÙk esa lEcU/k fudkyus ds fy, ;g jhfr&loZFkk vuqi;qDr gSA 
bu nks’kksa ds dkj.k bl jhfr dk vf/kd iz;ksx ugha fd;k tkrk gSA 
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M+- U;wure oxZ jhfr }kjk lg&lEcU/k % 

;g jhfr U;wure oxZ&fof/k ds vuqlkj [khaph xbZ lokZsRd`’V js[kk ¼Line of the best fit½ ij vk/kkfjr gSA 
oLrqr% U;wure oxZ js[kk] izlkekU; lehdj.kksa ¼Normal equations½ dh lgk;rk ls [khaph tkus okyh ,d 
loksZi;qDr vkadyu js[kk ¼Estimating line of the best fit½ gS ftlds nks vfHky{k.k gksrs gS& 

d- voyksfdr ewY;ksa ¼y½ vkSj mDr js[kk ls laxf.kr rRlaoknh ewY;ksa ¼Yc½ ds fopyuksa dk ;ksx 
“kwU; gksrk gSA E¼Y-Yc½ ¾ 0( 

[k- bl js[kk ls laxf.kr ewY;ksa ds voyksfdr ewY;ksa ls fopyuksa ds oxksZa dk tksM+ vU; fdlh js[kk 
ls fudkyus x, ,sls fopyu oxksZa ds tksM+ dh rqyuk esa U;wUre gksrk gSA ;gh dkj.k gSa fd bls 
U;wure ¼Line of the best fit draw under the cast Least squares assumption½ dgrs gSA ∑  ¼Y-

Yc½2 ¾ U;wureA 

mnkgj.k ¼Illustration½ % 

fuEu vk¡dM+s ls U;wure oxZ jhfr }kjk lg&laca/k xq.kkad Kkr dhft,& 

X % 2 4 5 6 8 11 36 

Y % 18 12 10 8 7 5 60 

gy ¼Solution½ % 

X Y X Y xଶ α + bx = Yc 

2 18 36 4 18.04+(-1.34X2) = 15.36 

4 12 48 16 18.04+(-1.34X4) = 12.68 

5 10 50 25 18.04+(-1.34X5) = 11.34 

6 10 48 25 18.04+(-1.34X6) = 10.00 

6 8 48 36 18.04+(-1.34X6) = 10.00 

8 7 56 64 18.04+(-1.34X8) = 7.32 

11 5 55 121 18.04+(-1.34X11) = 3.30 

෍ x = 36 ෍ y = 60 ෍ xy = 293 ෍ xଶ
 

= 266 ෍ yc = 60
  

 

   sଢ଼
ଶ ¾  

∑  (୷ି୷ୡ) మ

୒ 
 ¾ ଵ଺.ଶଶ

଺
  ¾ 2-7033 

   σଢ଼
ଶ ¾ 

∑  (୷ି୷) మ

 
 ¾ ଵ଴଺

଺
  ¾ 17-6667 

   r ¾ ටቀ1 −
ୱౕ

మ

஢ౕ
మቁ   ¾ ටቀ1 −

ଶ.଻଴ଷଷ

ଵ଻.଺଺଺଻
ቁ  ¾ ටቀ1 −

ଵ଻.଺଺଺଻ିଶ.଻଴ଷଷ

ଵ଻.଺଺଺଻
ቁ 
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¾ ටቀ
ଵସ.ଽ଺ଷସ

ଵ଻.଺଺଺଻
ቁ   ¾ √0.847 ¾ &0-9203 

*b * _.kkRed ¼&1-34½ gS rks 𝑟  Hkh _.kkRed gksxkA X vkSj Y esa vR;kf/kd ek=k dk _.kkReds 
lg&laca/k gSA 

10-7 izrhxeu dk vFkZ vkSj mi;ksfxrk % 

*izrhexeu* ¼Regression½ “kCn dk vFkZ *okil vkuk* vFkkZr~ *ihNs ykSVuk* gksrk gSA loZizFke bl “kCn 
dk iz;ksx 1877 esa Ýkafll xkYVu Sir francis Galton us vius “kks/k ys[k esa *iSr`d Å¡pkbZ esa e/;erk dh vksj 
izrhixeu* esa Regression towards mechearity in hereditary st atene esa fd;k FkkA xkYVu dk “kks/k d, 
lgL= firkvksa rFkk iq=ksa dh Å¡pkb;ksa ij FkkA “kks/k ls Kkr gqvk fd **yEcs firkvksa ds iq= Hkh yEcs gksrs gS] 
rFkk NksVs firkvksa ds iq= Hkh NksVs gksrs gSa( ijUrq yEcs firkvksa ds iq= dh vkSlr Å¡pkbZ muds firkvksa dh 
Å¡pkbZ dh vkSlr ls de gksrh gS rFkk NksVs firkvksa ds iq=ksa dh vkSlr Å¡pkbZ muds firkvksa dh Å¡pkbZ dh 
vkSlr ls vf/kd gksrh gSA** vr% xkYVu us ekuo tkfr esa lkekU; Å¡pkbZ dh vksj ykSVus dh izd`fr dks 
izrhixeu dh laKk nh gSA 

Lkakf[;dh esa *izhixeu* dk iz;ksx vc leLr {ks=ksa esa fd;k trkk gS] ftuesa nks ;k vf/kd lacaf/kr pjksa 
esa lkekU; ek/; dh vksj okil tkus dh izo`fÙk ik;h tkrh gSA vkSLkr laca/k ds vk/kkj ij iwokZuqeku djus esa 
izrhixeu rduhd fo”ks’k mi;ksxh gSA izrhixeu dh lgk;rk ls ,d Js.kh esa ,d fuf”pr ek=k eas] ifjorZu 
gksus ij nwljh Js.kh esa gksus okys laHkkfor vkSlr ifjorZu dks Kkr fd;k tk ldrk gSA 

vkfFkZd o O;kolkf;d txr esa izrhixeu dh vO;f/kd O;kogkfjd mi;ksfxrk gSA izcU/k vf/kdkfj;ksa 
}kjk O;olk; ds fu;a=.k&midj.k ds :Ik esa izrhxeu&fo”ys’k.k dk iz;ksx fd;k tkrk gSA bl izfof/k ds 
vk/kkj ij mfpr O;kogkfjdrk dh dlkSVh ij ij[kk tk ldrk gSA O;olk; dh lQyrk ds fy, bl izdkj 
ds vuqeku vfuok;Z gksrs gSaA ijUrq ;s vuqeku rHkh ;FkkFkZ gksrs gSaA tc nksuksa Jsf.k;ksa esa ijLij ?kfu’B 
lg&laca/k gksA izrhixeu fo”ys’k.k dh lgk;rk ls pj&ewY;ksa esa lg&lEcU/k dh ek=k o fn”kk dk eki Hkh 
fd;k tk ldrk gSA 

10-8 lg&laca/k vkSj izrhixeu esa varj % 

lg&laca/k vkSj izrhixeu esa fuEufyf[kr varj gSa& 

d- izd`fr vkSj ek=k % lg&laca/k ls nks ;k vf/kd pjksa esa ijLij vkSLkr lEcU/k dh ek=k ¼Degree½ dk 
irk pyrk gS] tcfd izrhixeu bl laca/k dh izd`fr ¼Nature½ Li’V djrk gS vkSj ;g crykrk gS fd 
,d Lora= pj ds vkSLkr ewY; ds rRlaoknh nwljs ¼vkfJr½ pj dk lEHkkO; vkSlr ewY; D;k gksxk\ 
ouZj g”kZ ds “kCnksa esa **tcfd lg&lEcU/k fo”ys’k.k nks ;k vf/kd ?kVukvksa ds lg&ifjorZu dh 
?kfu’Brk dh tk¡p djrk gSA izrhixeu fo”ys’k.k bl lEcU/k dh izd`fr o ek=k dk eki djds gesa 
Hkkoh vuqeku dh {kerk iznku djrk gSaA 

[k- dkj.k&ifj.kke % lg&laca/k fo”ys’k.k pj% ewY;ksa esa dkj.k&ifj.kke LkEcU/k dks vf/kd LI’V :Ik ls 
O;Dr djrk gSA nks pjksa esa vR;f/kd ek=k dk lg&laca/k gksus ls ;g izekf.kd :Ik ls ugha dgk tk 
ldrk gS fd ,d dkj.k gS vkSj nwljk ifj.kke ijUrq izrhixeu fo”ys’k.k esa ,d pj Lora= ekuk tkrk 
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gS ftlds fy, ewY; iznÙk gksrk gS vkSj nwljk vkfJr pj&ewY; gksrk gS ftldk vuqeku yxk;k tkrk 
gSA 

x- Lora= rFkk vkfJr pj % lg&laca/k fo”ys’k.k esa Lora= vkSj vkfJr pj dk dksbZ egRo ugha gSA X vkSj 
Y ds e/; lg&lEcU/k xq.kkad rx୷  ogh gksxk tks X vkSj Y ds chp gksxk vFkkZr~ rx୷ = rx୬  ijUrq 
izrhixeu fo”ys’k.k esa nks xq.kkad gksrs gSa] ,d&bx୷ X dk y ij( y dks Lora= pj ekurs gq, rFkk byx Y  
dk x ij( x dh byx X Lora= pj ekurs gq,A 

M+- fujFkZd lEcU/k % X vkSj Y ds e/; dHkh&dHkh fujFkZd lg&lEcU/k gks ldrk gS ijUrq izrhixeu 
dHkh fujFkZd ugha gksrkA 

10-9 izrhixeu js[kk,a % 

nks lacaf/kr lead Jsf.k;ksa esa izrhixeu dk fo”ys’k.k vf/kdrj fcUnqjs[kh; jhfr }kjk fd;k tkrk 
gSA x rFkk y Js.kh ds pj&ewY; dks fcUnqjs[k ij vafdr djus ls ,d fo{ksi fp= ;k fcUnq fp= ¼Scater 

Diagram or Dot Diagram½ cu tkrk gSA bl fp= ij vafdr fofHk™k fcUnqvksa ds chp ls xqtjrh gqbZ 
loksZi;qDr js[kk,a ¼lines of best life½ [khaph tkrh gSaA ;s js[kk,a izrhixeu js[kk,a dgykrh gSA tc ;s 
js[kk,a ljy ¼Straight½ gksrh gS rks izrhixeu js[kh; ¼linear½ dgykrk gSA ;s js[kk,a ,d Js.kh ds e/; 
ewY;ksa ls lacaf/kr nwljh Js.kh ds loksZÙke ek/; ewY;ksa ¼Best mean values½ dks O;Dr djrh gSA 

nks js[kk,¡ gh D;k\ izrhixeu dh nks js[kk,a gksus dks nks dkj.k gSA izFke&nks lacaf/kr Jsf.k;ksa ds 
fy, nks izrhixeu js[kk,¡ gksrh gSaA ,d js[kk Y dk X ij izrhixeu ¼Regression of Y on X½ izdV 
djrh gSA nwljh js[kk Y dk Y ij izrhixeu ¼Regression of X on Y½ O;Dr djrh gSA vr% nks Jsf.k;ksa 
ds fy, nks izrhixeu js[kk,¡ gksuk vko”;d gSA 

nwljk izrhixeu js[kk,¡ os loksZi;qDr js[kk,¡ gksrh gS ftudh jpuk U;wure oxZ dh ekU;rk ¼least 

squares½ ds vk/kkj ij dh tkrh gSA U;wure oxZ jhfr ds vuqlkj [khaph tkus okyh js[kk ,slh gksuh 
pkfg, ftlls fofHk™k fcUnqvksa ds fopyuksa ds oxksZa dk tksM+ U;wure gSA fcUnqvksa ls js[kk rd ds 
fopyuksa dk eki nks izdkj ls fd;k tk ldrk gS& ,d {kSftr :Ik ls ¼horizontally½ vFkkZr~ Hkqtk{k ds 
lekUkkUrj ¼Parallel to X-axis½ rFkk nwljs yEcor~ ¼Vaetically½ vFkkZr~ dksfV&v{k ds lekUkkUrj ¼Parallel to 

Y-axis½A nksuksa izdkj ds fopyuksa ds oxksZa ds vyx&vyx tksM+ U;wure djus ds fy, nks js[kkvksa dk 
gksuk vfuok;Z gSA 

izrhixeu js[kkvksa ds dk;Z % izrhixeu js[kkvksa ds nks egRoiw.kZ dk;Z gksrs gS& 

1- loksZi;qDr vuqeku % Li’V gS fd nksuksa js[kkvksa dh lgk;rk ls ,d Js.kh ds fn, gq, ewY; ds vk/kkj ij 
nwljh Js.kh ds rRlaoknh loksZi;qDr vkSlr ewY; dk lkaf[;dh; vuqeku yxk;k tk ldrk gSA X dh 
Y ij izrhixeu js[kk ls X dk rFkk Y dh X ij izrhixeu js[kk }kjk Y dk loksZÙke vuqeku yxk;k 
tkrk gSA 
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2- lg&laca/k dh ek=k o fn”kk dk Kku % izrhixeu js[kkvksa dh lgk;rk ls fuEufyf[kr fu;eksa ds 
vk/kkj ij ;g Hkh Kkr fd;k tk ldrk gS fd nksuksa Jsf.k;ksa esa lg&lEcU/k fdruk vkSj dSlk gS\ 

d- /kukRed % tc nksuksa izrhixeu js[kk,¡ js[kkfp= ij ck,¡ fupys dksus ls nkfgus Åij ds dksus 
dh vksj ¼Å/oZxkeh½ c<+rh gS rks X vkSj Y esa /kukRed lg&lEcU/k gksrk gSA 

[k- _.kkRed % blds foijhr tc ;s js[kk,¡ Åij ls uhps dh vksj ¼Å/kksxkeh½ tkrh gSa rks 
lg&lEcU/k _.kkRed gksrk gSA 

x- iw.kZ lg&lEcU/k] ,d js[kk % tc fo{ksi fp= ij izkafdr ,d&nwljs dks iwjh rjg ls <+d ysrh 
gSaA ,slh fLFkfr esa Jsf.k;ksa esa iw.kZ lg&lEcU/k gksrk gSA nwljs “kCnksa esa X vkSj Y esa iw.kZ 
lg&lEcU/k gksus ij ,d gh izrhixeu js[kk curh gSA 

?k- lg&lEcU/k dk vHkko % ;fn nksuksa js[kk,¡ ,d&nwljs dks ledksa.k vFkkZr 900 ds dks.k ij 
djrh gks rks X vkSj Y esa fcYqdy lg&lEcU/k ugha ik;k tkrk gSA bl fLFkfr esa fo{ks=&fp= 
ij fofHk™k fcUnq pkjks vksj fc[kjs gksrs gSa rFkk muesa dksbZ lqfuf”pr izo`fÙk Li’V ugha gksrhA 

M+- lhfer lg&lEcU/k % nksuksa izrhixeu js[kk,¡ ,d&nwljs ds ftrus fudV gksxha] X vkSj Y esa 
mruk gh vf/kd lg&laca/k gksxkA blds foijhr ;s js[kk,¡ ,d&nwljs ls ftruh nwj gksrh 
tk;sxhA lg&lEcU/k dh ;k=k mruh gh de gksrh tk,xhA ;s js[kk,¡ nksuksa Jsf.k;ksa ds lekUrj 
ek/; ds la;ksx ls izkafdr fcUnq ij ,d nwljs dks dkVrh gSA vr% buds loZfu’B fcUnq ¼Point 

of Intersection½ ls nksuksa v{kksa ij Mkys tkus okys yEc ¼ Perpendicular ½ X rFkk Y ds lekUrj 
ek/; ewY;ksa dks O;Dr djrs gSaA 

fuEu fp= ls izrhixeu js[kkvksa ls lEcfU/kr mi;qZDr fu;e Li’V gks tkrs gSaA 

       r=+1    r=20    r =- 1 

 

iw.kZ /kukRed             lg&laca/k dh vuqifLFkfr      iw.kZ _.kkRed 

 

 

 

 

vf/kd ek=k    de ek=k 

 

               x/y 

                   y/x 

 

 
           x/y 

                   y/x 
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10-10 izrhixeu fo”ys’k.k dh fof/k;k¡a % 

Ikzrhixeu fo”ys’k.k dh lgt fof/k;k¡ fuEufyf[kr gSa& 

1& izrhixeu lehdj.k }kjk x.kukA 

2& izrhixeu xq.kkad ds vk/kkj ij x.kuk&;g nks izdkj ls dh tk ldrh gSA 

d- tc lg&laaca/k Kkr gksaA 

[k- tc lg&laca/k Kkr u gks rc ¼v½- izR;{k jhfr }kjk o ¼c½- y?kq jhfr }kjkA 

3& U;wure oxZ jhfr ds vk/kkj ij x.kukA 

1- izrhixeu lehdj.k }kjk x.kuk % izrhixeu lehdj.k izrhixeu js[kkvksa ds O;Dr djrs gSaA 
izrhixeu js[kk,a nks gksrh gS] vr% izrhixeu lehdj.k Hkh nks gksrs gSaA X dk Y ij izrhixeu 
lehdj.k Y esa fn;s x;s ewY;ksa ds fy, X ds ewY;ksa dk vuqeku djus ds fy, fd;k tkrk gSA blh 
izdkj Y dk X ij izrhixeu lehdj.k X esa fn;s x, ifjorZuksa ds fy, Y ds ewY;ksa ds ifjorZu dks 
crkrk gS rFkk bldk mi;ksx X ds fn;s x;s ewY;ksa ds fy, Y ds ewY;ksa dk vuqeku djus ds fy, 
fd;k tkrk gSA ;s lehdj.k bl izdkj gS& 

X dk Y Ikj izrhixeu lehdj.k ¼Regression equation of X or Y½ 

X = a+by 

Y dk X Ikj izrhixeu lehdj.k ¼Regression equation of Y or 𝜋½  

  Y = a+bx 

mDr lehdj.k esa X rFkk Y pj ewY; gSa rFkk *a* vkSj *b* vpj ¼Constant½ gSA vpj *a* vUr% [k.M 
¼Intercept½ gksrk gS] vFkkZr~ ;g og fcUnq gksrk gS tgk¡ izrhixeu js[kk dksfV v{k ¼Y-axis½ dks Li”kZ djrh gSA 
vU; “kCnksa esa ewy fcUnq ¼Point of oregion½ ls izrhixeu js[kk }kjk dksfV v{k dks Li”kZ djus okys fcUnq dh 
nwjh gksrh gSA *a* /kukRed gksus ij izrhixeu js[kk ewy fcUnq ls mij rFkk _.kkRed gksus ij ewy fcUnw ls 
uhps dksfV v{k dks Li”kZ djrh gSA 

X = a + by, vr% a = x
ି
 - by

ି
 

y = a + bx, vr% a = y
ି
 - bx

ି
 

¼;gk¡ ij X
ି
 rFkk Y

ି
] x rFkk y Jsf.k;ksa ds ek/;&ewY;ksa dk izfrfuf/kRo djrs gSaA½ 
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vpj *b* izrhixeu js[kk dk Ny ¼Slope of the regrison line½ iznf”kZr djrk gSA vpj *b* js[kk 
mldh {kSfrt js[kk ds Li”kZ ls cus dks.k dk ewY; gksrk gSA vU; “kCnksa esa *b* <+yku ¼Gradient or slope½ gS] 
vFkkZr~ Hkqtk{k ¼x-axis½ ij fdlh nwjh dk ekiA ;g eki fuEufyf[kr izdkj ls x.kuk fd;k tkrk gS %& 

 

b = 

 

fuEu iznf”kZr fcUnq js[kk fp= esa Y= a+bx (y=5+2x) lehdj.k ls oØ esa *a* rFkk *b* dh fLFkfr Li’V 
dh x;h gSA 

 ∑ x = Na + b ∑ y 

∑ xy = a ∑ y +b ∑ yଶ  

   15&       
   14&       
   13&    Y=5+2x   
Y     = 5+2X  12&       

X Y       11&       
0 5  10&       
1 7  9&       
2 9  8&    b=2step   
3 11  7&       
4 13  6&       
5 15  5&       

   4&       
   3&       
   2& a=5      
   1&       

 

vpj *b* dks izrhixeu xq.kkad Hkh dgrs gSaA blls ;g Kkr gksrk gS fd *x* esa bdkbZ dk ifjorZu gksus 
ij *y* esa fdruk ifjorZu gksxkA ;fn *b* dk ewY; /kukRed gksrk gS rks izrhixeu js[kk <+yku ck;¡ ls nk;sa dh 
vksj gksxkA *b* dk ewy _.kkRed gksus ij js[kk uhps dh vksj gksxhA 

;g Li’V gS fd  fdlh Hkh fo”ks’k js[kk dk fu/kkZfjr *a* rFkk *b* ds ewY;ksa ls gksrk gS] rFkk loksZfpr 
Uw;ure oxksZa okyh js[kk mlh n”kk esa izkIr dh tk ldrh gS tcfd *a* rFkk *b* dk lgh eku Kkr fd;k tk 
ldsa *a* rFkk *b* ds ewY;] ftlls fopyuksa ls oxksZa dk ;ksx U;wUre gks lds] fuEufyf[kr nks lehdj.kksa dks gy 
djds fudky tkrk gS& 

izFke lehdj.k ¼x= a+by½ esa a =𝑥
ି

 – b𝑦
ି

 

f}rh; lehdj.k ¼y= a+bx½ esa a =𝑦
ି

 - bx
ି
 

X
ି

 – Y
ି

 rFkk lekUrj ek/;ksa ds fy, iz;qDr fd;s x;s gSaA 

dksfV v{k ds ewY; esa ifjorZu 

Hkqtk{k ij nwjh 
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fotxf.krh; n`f’V esa b ds ewY; dks lg&lEcU/k xq.kkad] izeki&fopyu o lekUrj ek/;ksa ds 
:Ik esa bl izdkj izdV fd;k tk ldrk gS& 

izFke lehdj.k esa b୶୷  ¾ r
஢୶

஢୷
 

f}rh; lehdj.k esa b୷୶ ¾ r
஢୷

஢୶
 

σx o σ௬ Øe”k% x o y Jsf.k;ksa ds izeki fopyu gS rFkk r nksuksa Jsf.k;ksa dk lEcU/k xq.kkad gSA 
bl fo”ks’k.k ds vk/kkj ij izrhixeu js[kkvksa dks fuEu :Ik esa izLrqr fd;k tk ldrk gS&   

d- X dk Y ij izrhixeu lehdj.k [k- Y dk X ij izrhixeu lehdj.k 

a =a+by      Y= a+bx  

x-x
ି

  = r
஢୶

஢୷
  (x-y

ି
)    y -y

ି
  – r

஢୷

஢୶
  (x-x

ି
) 

uksV %&  

1- ;fn x dk laHkkfor ewY; Kkr djuk gks rks X dk Y ij vFkkZr ¼d½ lehdj.k dk  iz;ksx djsxsa vkSj 
;fn Y dk vuqekfur ewY; Kkr djuk gks rks Y dk X ij izrhixeu lehdj.k vFkkZr~ ¼[k½ dk iz;ksx 
djsxsaA 

2- bu lehdj.kksa dk iz;ksx rHkh djuk pkfg, tc iz”u esa X
–

 vkSj Y
ି
  rFkk Y] 6஢ vkSj σ୷ rFkk r dk eku 

fn;s gksaA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr lwpuk,¡ izkIr gS& 

  dher :Ik;s ek¡xh xbZ ek=k¼000 bZdkb;k¡½ 
 

lekUrj ek/; 10 35 

izeki fopyu 2 5 

lg&laca/k xq.kkad  r ¾$0-8  

   

  ek¡xh xbZ ek=k dk dher ij izrhixeu lehdj.k Kkr dhft, vkSj ;fn dher ¾ :Ik;k 12-5 
gks rks lEHkkfor ek¡x vuqekfur dhft,A 

gy ¼Solution½ % 

eku fy;k Øhe x vkSj ek¡xh xbZ ek=k y gSA 

fn;k gS &  x
ି

   ¾ 10] y
ି

  = 35 
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   σx ¾ 2] σy  = 5 

rx୷= +0.8 

;fn ¾ X=12.5 rks  y=? 

Y dk vuqeku Kkr djus ds fy, y dk x ij izrhixeu lehdj.k dhft, Kkr fd;k tk;sxkA 

y - y
ି

   = r ஢୷
஢୷

 
 ൫x − x

ି
 ൯ 

y - 35  = 0.8 x
ହ

ଶ 
 (x − 10 ) 

y - 35  = 2x − 20  

y = 2x + 15 

X= 12-5 ds fy, 

Y= 2x12.5+15= 40 

vr% dher :Ik;s 12-5 gksus ij ek¡xh xbZ vuqekfur ek=k 40 bdkb;k¡ gSaA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr lwpuk fdlh dEiuh ds foKkiu O;; vkSj foØh ls lEcfU/kr gS& 

  foKkiu O;; ¼yk[k :Ik;s½ 
x 

foØh ¼:Ik;s yk[k½ 
y 

lekUrj ek/; 20 100 

izeki fopyu 3 12 

lg&laca/k xq.kkad  r ¾ $0-8  

   

¼d½- nksuksa izrhixeu lehdj.k Kkr dhft,A 

¼[k½- ;fn dEiuh :Ik;s 120 yk[k dk foØh y{; izkIr djuk pkgrh gS] rks foKkiu O;; fdruk 
gksxk\ 

gy ¼Solution½ % 

fn;k gS &  x
ି

   ¾ 20( y
ି

  = 100 

¾  6σ ¾ 3( σy  = 12 

𝑟 = +0.8 

 

230



 
 

d- izrhixeu lehdj.k   

X dk Y ij 

x - x
ି

   = r ஢୶
஢୷

 
 ൫y − y

ି
 ൯  

x – 20 = 0.8 
ଷ

ଵଶ 
 (y-100)   

 x – 20 = 0.2y-20 

 ∴  x = 0.2y 

   Y dk X ij 

y - y
ି

   = r ஢୶
஢୷

 
 ൫x − x

ି
 ൯ 

y - 100   = 0.8
ଵଶ

ଷ 
 (x − 20 ) 

 y - 100   = 3.2x −64 

 ∴ y = 3.2x +36 

 

[k- ds iznÙk ewY; :0 120 ds rRLkaoknh dk ewY; fuEu lehdj.k ls vuqekfur fd;k tk;sxk& 

X= 0.2 y, X= 0.2X120 = 24 

vr% :0 120 yk[k dh foØh dk y{; izkIr djus ds fy, :0 24 yk[k dk vuqekfur foKkiu O;; 
djuk iM+sxkA 

2- izrhixeu xq.kkad }kjk x.kuk ¼Calculating by regression co-efficient½ % 

izrhixeu xq.kkad ;g crykrk gS fd ,d in Js.kh esa ,d bdkbZ ¼Unit½ ds ifjorZUk gksus ls 
nwljh in Js.kh esa fdruk ifjorZu gksxkA tSls izrhixeu lehdj.k nks gksrs gS Bhd oSls izrhixeu 
xq.kkad Hkh nks gksrs gSA budk x.kuk ds lw= fuEufyf[kr gSa % 

d- tc lg&lEcU/k Kkr gks %& 

 v- ‘x’ dk ‘y’ ij izrhixeu xq.kkad 

b୶୷ ¾ r
஢୶

஢୷
 

bls xq.kkad ds :Ik esa x ds y ij izrhixeu lehdj.k dks fuEUk izdkj ls fy[kk tk ldrk gSA 
x - x

ି
   = bxy ൫y − y

ି
 ൯ D;ksafd r

஢୶

஢୷
bxy 

c- ‘y’ dk ‘x’ ij izrhixeu xq.kkad 

b୷୶ ¾ r
஢୷

஢୶
 

Y ds X ij izrhixeu lehdj.k dks mDr xq.kkad ds :Ik esa Hkh O;Dr fd;k tk ldrk gS& 

y - y
ି

   = bxy ൫x − x
ି

 ൯ D;ksafd r
஢୷

஢୶
byx 

uksV % ;fn iz”u ;k leL;k esa nksuksa izrhixeu xq.kkad fn;s gks rks fuEu lw= }kjk lg&laca/k xq.kkad vklkuh 
ls izkIr fd;k tk ldrk gS D;ksafd ;fn izrhixeu xq.kkadksa dk xq.kuQy djds mudk oxZewy fudkysa 
rks ;g lg&lEcU/k xq.kkad gks tkrk gSA 

lw= % ¾ √bxy . byx vFkkZr~ r = ටr
஢୶

஢୷
 r

஢୷

஢୶
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2-- bl ckr dk Hkh /;ku j[kuk pkfg, fd nksuksa izrhixeu xq.kkadksa ds xq.kuQy 4 ls vf/kd ugha vkuk 
pkfg, oju~ lg&laca/k xq.kkad Hkh 1 ls vf/kd gksxk tks fd ewyr% xyr gksxkA 

[k- tc lg&lEcU/k Kkr u gks& ;fn lg&lEcU/k xq.kkad u fn;k gks mls Kkr djus dh vko”;drk Hkh 
u gks rks bl fLFkfr esa izrhixeu xq.kkad nks rjg ls fudkys tk ldrs gSa % 

d- izR;{k jhfr ¼Direct Method½ }kjk % bl jhfr dk iz;ksx rHkh djsa tc lekUrj ek/; ls fopyu 
ysuk gks] blds lw= fuEu gS& 

‘Y’ dk ‘X’ ij izrhixeu xq.kkad ¼Regression co-efficient of X on Y½ 

bxy ¾ 
∑ dxdy   

∑ d
2

y   
 

‘Y’ dk ‘X’ ij izrhixeu xq.kkad ¼Regression co-efficient of X on Y½ 

byx ¾ 
∑ dxdy   

∑ d
2

x   
 

tgk¡ % ∑ dxd y   X ,oa Y Jsf.k;ksa ds lekUrj ek/; ls izkIr fopyuksa ds xq.kuQyksa dk ;ksx gSA 

∑ d
ଶ

y   ¾ Y in Js.kh ds fopyuksa ds oxksZa dk ;ksxA 

∑ d
ଶ

x  ¾ X in Js.kh ds fopyuksa ds oxksZa dk ;ksxA 

mnkgj.k ¼Illustration½ % 

fuEufyf[kr leadksa dh lgk;rk ls izrhixeu xq.kkadksa dh x.kuk dhft,& 

X % 3 6 9 12 15 

Y % 3 12 27 48 75 

 

gy ¼Solution½ %  

izrhixeu xq.kkad dh x.kuk 

X Js.kh Y Js.kh 
ewY; 

X 
x
ି
 ¾9 

fopyu 
  dx = (x − 𝑥

ି
) 

d୶
ଶ ewY; 

Y 

y
ି

= 33 
fupyk 

dy = (y−y
ି

) 

d୷
ଶ dxdy 

  

3 &6 36 3 &30 900 $80 
6 &3 9 12 &21 441 $63 
9 0 0 27 &6 36 0 
12 $3 9 48 $15 225 $45 
15 $6 36 75 &42 1764 $252 

∑ x=45 
N=5 ෍ dx = 0  ෍ y = 165 ෍ dy = 0 ෍ d୷

ଶ = 3366 ෍ dxdy = +540 
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 x
ି

   = 
∑ x

N
= 

ସହ

ହ
 = 9 

X dk Y ij izrhixeu xq.kkad 

bxy ¾ 
∑ dxdy   

∑ d
2

y   
 ¾ ହସ଴   

ଷଷ଺଺   
= 0.16 

y
ି

   = 
∑ dxdy

𝑁
= 

ଵ଺ହ

ହ
 = 33 

Y dk X ij izrhixeu xq.kkad 

byx ¾ 
∑ dxdy   

∑ d
2

x   
 ¾ ହସ଴   

ଽ଴   
= 6 

  

c- y?kq jhfr ¼Short cut-method½ % lekarj ek/; dh la[;k iw.kkZad esa gks rks izR;{k jhfr }kjk izrhixeu 
xq.kkad ljyrk ls izkIr fd;s tk ldrs gSa] ysfdu ;fn ;s ek/; iw.kkZad esa ugh vk, rc y?kq jhfr 
viukuk vf/kd mi;qZDr gksrk gSA bl jhfr esa fuEufyf[kr lw= dk iz;ksx fd;k tkrk gS] vr% dfYir 
ek/; ekudj lekUrj ek/; dh x.kuk dhft,& 

X dk Y ij izrhixeu xq.kkad Y dk X ij izrhixeu xq.kkad 

bxy
∑ dxd y N − (∑ dxd y)

∑ d
ଶ

y N − (∑ dy)ଶ  byx
∑ dxd y N − (∑ dxd y)

∑ d
ଶ

x N − (∑ dx)ଶ  

mnkgj.k ¼Illustration½ % 

y?kq jhfr }kjk fuEufyf[kr leadksa dh lgk;rk ls izrhixeu xq.kkadksa dh x.kuk dhft,& 

X % 130 132 134 136 138 140 142 146 

Y % 134 136 128 136 144 140 138 140 

gy %  

y?kq fof/k }kjk  

izrhixeu dk xq.kkad 

Js.kh X Js.kh Y 
X A ¾ 134 

  dx = (x − A) 
d୶

ଶ Y A = 136 

dy = (y−A
       ି

) 
d୷

ଶ dxdy 
  

130 &4 16 134 &2 4 8 
132 &2 4 136 0 0 0 
134 0 0 128 &8 64 0 
136 0 0 136 0 0 0 
138 2 4 144 8 64 16 
140 4 16 140 4 16 16 
142 8 64 138 2 4 16 
146 12 144 140 4 16 48 
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N=8 ෍ dx = 20 ෍  d୶
ଶ = 248 N = 8 ෍  dy 

 = 8 ෍  d୷
ଶ = 168 ෍ dxd y = 104 

    

 X dk Y ij izrhixeu xq.kkad 

bxy ¾ 
∑ ୢ୶ୢ୷ ୒ି(∑ ୢ୶ୢ୷)  

∑ ୢ
మ

୷ ୒ି(∑ ୢ୷)మ   
  

 ¾  
ଵ଴ସଡ଼଼ି(ଶ଴ଡ଼଼)  

ଵ଺଼ଡ଼ ଼ି(଼ )మ  

 ¾  
଼ଷଶିଵ଺଴  

ଵଷସସି଺ସ
=  

଺଻ଶ  

ଵଶ଼଴
= 0.525 

X
ି

 ¾ A +
∑ ୢ୶   

୒ 
 ¾ 134 +

ଶ଴   

଼ 
 

 ¾ 134$2-5 ¾ 136-5 

;gk¡ dfYir ek/; ekuk x;k gS D;ksafd 
X
ି

  n”keyok”k esa vk;k gSA 

Y dk X ij izrhixeu xq.kkad 

byx ¾ 
∑ ୢ୶ୢ୷ ୒ି(∑ ୢ୶ୢ୷)  

∑ ୢ
మ

୷ ୒ି(∑ ୢ୷)మ   
  

 ¾  
ଵ଴ସଡ଼଼ି(ଶ଴ଡ଼଼)  

ଵ଺଼ଡ଼ ଼ି(ଶ଴ )మ  

 ¾  
଼ଷଶିଵ଺଴  

ଵଽ଼ସିସ଴଴
=  

଺଻ଶ  

ଵହ଼ସ
= 0.424 

Y
ି

 ¾ A +
∑ ୢ୶   

୒ 
 ¾ 136 +

଼   

଼ 
 

 ¾ 136 $ 1 ¾ 137 

;gk¡ dfYir ek/; ysus dh 
vko”;drk ugha Fkh] ysfdu ,d Js.kh 
esa ekuk x;k gS rks nwljh Js.kh esa A 

fy;k x;k gSA  

  

 

Ikzrhixeu lehdj.k 

 X X
ି

 = bxy (Y-Y
ି

) 

(X-136.5) = 0.525 (y-137) 

(X-136.5) = 0.525y 71.925 

x = 0.525 y- 71.925+136.5  

 

 Y- Y
ି

 = byx (X-X
ି

) 

Y-137 = 0.424 (X-136.5) 

Y-137 = 0.424 x 57.876 

Y = 0.424X – 57.876+137 

  

mnkgj.k ¼Illustration½ % 

¼d½- ;fn nksuksa izrhixeu xq.kkadksa ds ewY; 0-64 vkSj 0-81 gksrks lg&lEcU/k xq.kkad dk eku crkb,A 

¼[k½- fuEu vk¡dM+ksa ls ¼v½ Y dk izeki fopyu ¼σy½ vkSj ¼c½ X vkSj Y ds e/; lg&lEcU/k xq.kkad ¼σ୶୷½ 
Kkr dhft,A 

X ¾ 0-85Y (Y ¾0-89 X ( σx ¾3  

X= 0.525y+64.575 Y= 0.424 X +79.124 
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¼x½- ,d fo|kFkhZ us Y ds X ij ¼Y on X½ vkSj X ds Y ij ¼X on Y½ izrhixeu xq.kkadksa ds eku Øe”k% 1-2 
vkSj 0-9 Kkr fd;sA dkj.k lfgr cykb, fd D;k mlds }kjk fd;k x;k ifjx.ku lgh gS\ 

¼?k½- fuEu iznÙk lwpuk ls ‘r’ dk ewY; Kkr dhft, %& 

X dk izlj.k ¼Variance of x½ ¾ 2-25( 𝜎௬¾4( rFkk x dk y ij izrhixeu lehdj.k    X = - 0.3y+1.8 

gSA 

gy ¼Solution½ %   

 ¼d½-  r =  ඥbxy .  byx ¾  √0.64X0.85  =  √0.5184 

= + 0.72 

¼[k½- X dk Y ij izrhixeu   
    X = 0.85y 

;fn y dk ewY; 1 gS rks X0-85 gksrk vr% 
bxy¾0-85  

Y dk X ij izrhixeu   
y = 0.89  

;fn X dk ewY; 1 gks rks Y dk ewY; 0-89 
gksxkA byx ¾ 0-89 

 
  r =  ඥbxy  byx  ¾   √0.85X0.89  =  0.87 

bxy = r 
஢୶

஢୷
 fn;s x;s ewY;ksa dh vkfn’V djus ij&  

0-85 ¾ 0-87 x 
ଷ

ఙ௬
 

¾  0.85𝜎𝑦 ¾ 2-61 
∴   𝜎𝑦 ¾  

ଶ.଺ଵ

଴.଼ହ
 ¾ 3.07 

∴    𝑟 ¾  0.87 ; 𝜎𝑦 ¾ 3.07 

¼x½- fo|kFkhZ }kjk izkIr ifj.kke bl izdkj gSa & 

 byx = 1.2. bxy ¾ 0-9 bu nksuksa xq.kkadksa dh xq.kk ¼rଶ½ 1-2X-9 ¾ 1-08 gS tks 1 ls vf/kd gS] bldk 
oxZewy ¼r½ Hkh 1 ls vf/kd gksxk] ijUrq lg&laca/k xq.kkad gS tks fd 1 ls vf/kd ugha gks ldrkA vr% 
fo|kFkhZ us izrhixeu xq.kkadksa dh x.kuk esa xyrh dh gSA 

¼?k½- X dk izlj.k σ஠
ଶ ¾ 2-25 

∴  σx ¾  √2.25 ¾ 1.5, σ୷ ¾ 4 

X  ¾ 0-3 Y $ 1-8 

mDr lehdj.k X dk Y ij izrhixeu izdV djrk gSA blesa vUr% [k.M ¼ a ½ 1-8 gS vkSj ij 
loksZi;qDr js[kk dk <+ky ¼b½& 0-3 gSa] ;gh izrhixeu xq.kkad gS vFkkZr~ 

bxy ¾ &0-3 

bxy ¾ r
஢୶

 ஢୷
  ;k 0-3 or rx

ଵ.ହ

 ସ
  ;k& 1-2 ¾ 1-5 𝑥 𝑟 
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∴ r =  
ିଵ.ଶ

 ଵ.ହ
 ¾ &0-8 

 

 

3- U;wure oxZ jhfr ds vk/kkj ij x.kuk % 

iwoZ esa crk;k tk pqdk gS fd js[kh; izrhixeu ds lHkhdj.k mu loksZi;qDr js[kkvksa ds lehdj.k gksrs 
gSa ftUgsa U;wure oxZ i)fr ¼Least Squares Method½ ds vk/kkj ij [khapk tkrk gSA bl jhfr ds vuqlkj *a* 
vkSj *b* dh x.kuk lkekU; lehdj.kksa ¼Normal Equation½ }kjk fuEu fof/k ls dh tkrh gS& 

 X dk Y ij 

X = -a+by 

∑ x-Na + b ∑ y 

∑ x y = a ∑ y + b ∑ yଶ  

Y dk X ij 

Y= a+by 

∑ y=Na + b∑ x 

∑ x y = a ∑ y + b ∑ xଶ  

fuEufyf[kr mnkgj.k eas nksukas izrhixeu lehdj.k U;wure oxZ&jhfr }kjk rFkk izrhixeu xq.kkad jhfr 
}kjk fudkys x;s gSa % 

fuEu leadksa ls U;wure oxZ jhfr }kjk izrhixeu lehdj.kksa dk ifjdyu dhft, vkSj 
izrhixeu&xq.kkad fof/k }kjk ifj.kke dh tk¡p dhft,& 

X : 1 2 3 4 5 

Y : 2 5 3 8 7 

gy ¼Solution½ %   

U;wUkre jhfr 

X Y x 
ଶ y 

ଶ xy 
  

1 2 1 4 2 
2 5 4 25 10 
3 3 9 9 9 
4 8 16 64 32 
5 7 25 49 35 

∑ x =15 ∑ y =25 ∑ x 
ଶ¾ 55 ∑ y

 
ଶ¾ 151 ∑ x y= 88 

 
 X dk Y ij izrhixeu lehdj.k 

∑ x = Na + b ∑ y 

Y dk X ij izrhixeu xq.kkad 

∑ y = Na + b ∑ x 
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              ∑ xy = a∑ x + b∑ y2 

;k 15 = 5a + 25 b - - - (i) 

 88 = 25a + 151 b - - - (ii) 

(i) dks 5 ls xq.kkdj mls (ii) esa ls 
?kVkus ij& 

  
଼଼ୀଶହ ୟାଵହ ଵୠ 

଻ହୀଶ  ୟାଵ  ୠ  

ଵଷୀଶ  ୠ
 

   ∴ b 
ଵଷ

ଶ଺
= 0.5 

 

b dks (i) esa vkfn’V djus ij&  

 15 = 5a + 15 X 0.5   

          ∴ 2.5 =5 a ;k a = 0.5 

 X  = a + by 

 X = 0.5 + 0.5 Y 

              ∑ XY = a∑ x  + b∑ x2 

;k 25 = 5a + 15 b - - - (i) 

 88 = 15a + 55 b - - - (ii) 

(i) dks 3 mls xq.kk dj mls (ii) esa ls 
?kVkus ij& 

 25 = 5a + 15 X 1.3   

 25- 19.5 = 5a ;k  9 = 1.1 

 Y = a + bx 

 Y = 1.1 + 1.3 x 

 

b dks (i) esa vkfnLV djus ij&  

88 = 15 a + 55 b
 

75 = 15 a + 45 b  
13 = 10 b

 

 b= 
ଵଷ

ଵ଴
 =1.3x 

b dks (i) esa vkfnLV djus ij&  
25=5a+15X1.3 
25-19.5=5 a ;k a= 1.1 
Y=a+bx  
Y=1.1+1.3x 

vuqeku dh izeki =qfV % 

izrhixeu js[kkvkas ls ,d Js.kh ds fn;s gq, pj&ewY; ls lEc) nwljh vkfJr Js.kh ds pj&ewY; dk 
loksZi;qDr vuqeku yxk;k tkrk gSA ;g Kkr djus ds fy, fd gekjk vuqeku ;FkkZFkZrk ds fdruk fudV gS] 
vuqeku dh izeki =qfV ¼Standerd Eror of the Estimate½ fudkyuh vko”;d gksrh gSA 

fo{ksi fp= ij vafdr fofHk™k fcUnqvksa ds izrhixeu js[kk ls fudkys x;s vUrjksa dk izeki fopyu] 
vuqeku dk izeki foHkze ¼Standerd Erorr of Estimate½ dgykrk gSA nwljs “kCnksa esa] vkfJr Js.kh ds okLrfod 
ewY;ksa ¼Actual Values½ vkSj laxf.kr ;k izo`fÙk&ewY;ksa ¼Computer values or trenal trend½ ds fopyuksa dk 
vkSlr eki gh vuqeku dh izeki =qfV gSA ;g Li’V ;k O;k[;k&jfgr fopj.k ekikad dk oxZewy ¼Square root 

of Unexplained variance½ gksrk gSA bldh x.kuk izeki fopyu dh Hkk¡fr dh tkrh gSA vUrj dsoy bruk gS 
fd blesa okLrfod ewY;ksa ds laxf.kr izo`fÙk&ewY;ksa ls fopyu fy;s tkrs gSa] lekUrj ek/; ls ughaA 

nksuksa izrhixeu js[kkvksa ds vuqeku dh izeki =qfV;k¡ fuEufyf[kr lw=ksa }kjk fudkyh tk;sxh& 

 X dk Y ij   Y dk X ij   
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 Sxy ¾ටቀ
∑  (ଡ଼ିଡ଼ୡ)మ  

୒
ቁ 

Xc vkSj Yc Øe”k% X o Y ds laxf.kRk 
ewY; Computed values of X and Y 

respectively gSA  

oSdfYid lw= & 

   Sxy = σx√1 − rଶ 
 

 Syx ¾ටቀ
∑  (ଢ଼ିଢ଼ୡ)మ  

୒
ቁ 

 

 

 

oSdfYid lw= & 

   Syx = σy√1 − rଶ 
 

mnkgj.k ¼Illustration½ %   

lwpukvksa ds vk/kkj ij vuqeku dk izeki foHkze Kkr djks % 

   σx = 4, σy = 5, rxy = +0.6, N = 100 

gy ¼Solution½ %   

  Sxy = σx√1 − rଶ 
 

 ¾  4 ඥ1 − (0.6)ଶ 

 ¾  4 √1 − 3.6 

 ¾  4 √0.64 
 ¾  4x 0.8 = 3.2  

 xyx = σy√1 − rଶ 
 

 ¾  5 ඥ1 − (0.6)ଶ 

 ¾  5 √1 − 3.6 

 ¾  5 √0.64 
 ¾  5 x 0.8 = 4.00 

 

mnkgj.k ¼Illustration½ %   

fuEu lwpukvksa ds vk/kkj ij vuqeku dk izeki foHkze Kkr djks % 

X : 2 4 6 8 10 

Y : 3 5 7 10 5 

gy ¼Solution½ %   

X dx = 2 
(x − x

−
) 

d୶
ଶ Y dy = 

(y−y
    ି

) 
d୷

ଶ dx. dy 
  

2 &4 16 3 &5 25 20 
4 &2 4 5 &3 2 6 
6 0 0 7 &1 1 0 
8 $2 4 10 $2 4 4 
10 $4 16 15 $7 49 28 

N=5 
෍  x = 30 

෍  dx = 0 ෍ d ୶
ଶ = 40 ෍  y = 40 ෍  dy = 0 ෍ d ୷

ଶ = 88 ෍  dxdy = 58 

  
 

X
ି

 =   ∑ ୶   

୒
 = 

 ଷ଴  

ହ
 = 6 

  
 

 Y
ି

 =   ∑ ୷   

୒
 = 

 ସ଴  

ହ
 = 8 
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 X dk Y ij izrhixeu lehdj.k ¼X or Y½ 

ቀX − X
ି

ቁ ¾ 
∑ ୢ୶ୢ୷    

∑ ୢ୷మ   
 ቀY − Y

ି

ቁ 

 X − 6 ¾  
ହ଼  

଼଼
 (4 − 8) 

 X − 6 ¾ 0-66  (y − 8) 
  X − 6 ¾ 0-66y 5-28 
 X − 0.66 y + 0.72  
 
  

Y dk X ij izrhixeu lehdj.k ¼Y or X½ 

ቀY − Y
ି

ቁ ¾ 
∑ ୢ୶ୢ୷    

∑ ୢ୶మ   
 ቀX − X

ି

ቁ 

 Y − 8 ¾  
 ହ଼  

ସ଴
 (x − 8) 

 Y − 8 ¾ 1-45  (x − 6) 
  Y − 8 ¾ 1-45x - 8-70 
    Y = 1-45x – 8&70 $ 8 
  Y = 1-45x – 0-70  

  

mijksDr izrhixeu lehdj.kksa ds vk/kkj ij Y ds fn;s x;s ewY;ksa ls X dk ewY; ¼Xc½ rFkk X ds fn;s 
x;s ewY;ksa ls Y dk ewY; ¼Yc½ dh x.kuk ds mijkUr vuqeku ds izeki foHkze dh x.kuk fuEu izdkj dh 
tk;sxh& 

X Xc= 0.66 y+ 0.72 (x-Xc)2
 Y Yc=1.45X-0.70 (Y-Y

ି

c)2 

2 (0.66X3) + 0.72 =2.70 0.4906 3 (1.45X2) – 0.70 = 2.20 0.64 

4 (0.66X4) + 0.72 = 4.02 0.0004 5 (1.45X5)- 0.70=5.10 0.01 

6 (0.66X6) + 0.72 = 5.34 0.4356 7 (1.45X7)- 0.70=8.00 1.00 

8 (0.66X10) + 0.72 = 7.32 0.4624 10 (1.45X10)- 0.70=10.9 0.81 
10 (0.66X15) + 0.72 = 10.62 0.3844 15 (1.45X15)- 0.70=13.8 1.44 

;ksx  1.7728   3.90 

  Sxy = ට
∑  (ଡ଼ିଡ଼ୡ)మ  

୒

 
 

 ¾  4 ට
ଵ.଻଻ଶ଼

ହ
 

 ¾   4.595  

 Syx = ටቀ
∑  (ଢ଼ିଢ଼ୡ)మ  

୒
ቁ

 
 

 ¾  4 ට
ଷ.ଽ଴

ହ
 

 ¾  0.883 

10-11 cks/k iz”u % 

1- [kkyh LFkku dh iwfrZ djsa& 

1- lg&lEcU/k ds ewy rRoksa dk izfriknu ---------------------------- us fd;k FkkA 

2-  tc nks pjksa esa ifjorZu ,d gh fn”kk dh vksj gksrk gS laca/kksa dks pjksa dk ------------- lg&laca/k 
dgk tkrk gSA  

3-  lg&laca/k dh ek=k ------------------- o ------------------------- ds chp esa gksrk gSA 

4-  fi;lZu dk lg&lEcU/k xq.kkad --------------------------------- }kjk vR;kf/kd :Ik ls izHkkfor gksrk gSA 
5-  xq.kkRed rF;ksa ds lg&laca/k xq.kkad fudkyus ds fy, ----------------------------- dk iz;ksx fd;k fd;k 

tkrk gSA 
6-  izrhixeu dk vFkZ --------------------- gksuk gksrk gSA 
7-  izrhixeu js[kk,¡ ---------------------------- gksrh gSA 
8-  --------------------------------------- ls ,d Js.kh ds fn;s gq, pj&ewY; ls lEc) nwljh vkfJr Js.kh ds 

pj&ewY; dk loksZi;qDr vuqeku yxk;k tkrk gSA 

2- lR; ,oa vlR; dFku Nk¡fV,& 
1-  U;wure oxZ jhfr lg&laca/k Kkr djus dh jhfr ugh gSaA 

239



 
 

2- mPp /kukRed lg&laca/k $0-75 vkSj $1 ds chp esa gksrk gSA 
3- fi;lZu ds lg&laca/k xq.kkad dks *r* fpUg }kjk izdV fd;k tkrk gSA 
4- fLi;jeSu dh dksfV&vUrj jhfr ls fudkyk x;k lg&laca/k xq.kkad dk vf/kdre eku 0 gksrk 

gSA 
5- izrhixeu “kCn dk iz;ksx loZizFke *Ýkafll xkYVu* us fd;k FkkA 

 

 

10-12 cks/k iz”uksa ds mÙkj % 

1- [kkyh LFkku okys iz”uksa ds mÙkj& 

1- czkos] 2- /kukRed] 3- $1 o&1A 4- ije in&ewY;ksaA 5- dksfV varj jhfrA 6- okil vkukA 7- 
nksA 8- izrhixeu js[kkvksaA 

2- lR; ,oa vlR; okys iz”uksa ds mÙkj& 

1- vlR;] 2- lR;] 3- lR;] 4- vlR;] 5- lR;A  
 
 

10-13 Lo ij[k iz”u % 

1- lg&laca/k ls vki D;k le>rs gSa\ 

2- /kukRed rFkk xq.kkRed lg&laca/k esa vUrj Li’V dhft,A 

3- lg&laca/k dh fofHk™k jhfr;k¡ dkSu&dkSu lh gksxha\ la{ksi esa muds xq.k ,ao nks’k crkb,A 

4- dkyZ fi;lZu ds lg&laca/k xq.kkad ls vki D;k le>rs gSa\ lg&lEcU/k xq.kkad ds vf/kdre ,oa 
U;wure vki D;k gksrs gSaA 

5- fLi;j eSu dk ØekUrj lg&lEcU/k xq.kkad D;k gS\ budh mi;ksfxrk dk o.kZu dhft,\ 

6- lg&lEc/k ds dkSu&dkSu ls izdkj gS\ Li’V dhft,\ 

7- lEHkk’; foHkze ij fVIi.kh fyf[k,&\ 

8- izrhixeu vo/kkj.kk dh O;k[;k dhft,A 

9- izrhixeu lg&lEcU/k ls fdl izdkj fHk™k gS\ izrhixeu js[kk,¡ nks D;ksa gksrh gSa\ 

10- izrhixeu dk vFkZ crkb, rFkk vkfFkZd fo”ys’k.k esa bldh mi;ksfxrk ij izdk”k Mkfy,A 

11- fuEu lwpuk ls dkyZ&fi;lZu dk lg&lEcU/k xq.kkad Kkr dhft,& 
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X vkSj Y ds in ;qXeksa dh la[;k  ¾ 1000 

X Js.kh dk izek.k fopyu   ¾ 4-5 

Y Js.kh dk izek.k fopyu   ¾ 3-6 

X vkSj Y Js.kh ds fopyuksa dh xq.kkvksa dk ;ksx ¾ 4800 

(r = +0.962) 

12- ftu lkexzh ls X vkSj Y Js.kh esa lg&lEcU/k xq.kkad Kkr dhft,& 

enksa dh la[;k Js.kh Js.kh 

lekUrj la[;k 15 15 

lekUrj ek/; 25 18 

Ekk/; ls fy;s x;s fopyu oxksZa dk ;ksx  136 138 

X vkSj Y Js.kh ds ek/;ksa ls fopyuksa dh xq.kkvksa dk ;ksx ¾ 122 [r = +0.89] 

13- firk o iq= dh yEckbZ ds fuEufyf[kr leadksa ls lg&lEcU/k xq.kkad fudkfy,& 

firk dh ÅpkbZ ¼bap esa½ % 65 66 67 67 68 69 71 73 

iq= dh ÅpkbZ ¼bap esa½ % 67 68 64 68 72 70 69 70 

 [r = +0.472] 

 

14- fuEukafdr Jsf.k;k¡ ,d oLrq ds ewY; rFkk iwfrZ ls lacaf/kr gSA muesa dkyZ&fi;lZu dk lg&lEcU/k 
xq.kkad ekywe dhft,& 
dher % 11 12 13 14 15 16 17 18 19 20 
iwfrZ % 30 29 29 25 24 24 24 21 18 15 
 [𝑟 = −0962] 

15- nks in ekykvksa ¼x vkSj y½ ds ek/;ksa ls fudkys x;s fopyu Øe”k% fuEu izdkj gSA vr% dkyZ&fi;lZu 
dk lg&lEcU/k xq.kkad fudkfy, vkSj vius ifj.kke dk foospu dhft,& 
X % &4 &3 &2 &1 0 1 2 3 4  
Y % 3 &3 &4 0 4 1 2 &2 &1  
  r = 0 

16- fuEufyf[kr iznÙk lkj.kh ls ifr;ksa vkSj ifRu;ksa dh vk;q ds chp lg&lEcU/k xq.kkad Kkr dhft,&  
ifr dh vk;q ¼o’kZ eas½ ifRu;ksa dh vk;q ¼o’kZ esa½ 

 10&20 20&30 30&40 40&50 50&60 ;ksx 

241



 
 

15&25 6 3 & & & 9 

25&35 3 16 10 & & 29 

35&45 & 10 15 7 4 32 

45&55 & & 7 10 5 21 

55&65 & & & 4 5 9 

;ksx 9 29 32 21 9 100 
    [𝑟 = +0.802]  

 

17- fuEufyf[kr leadksa ls dksfV lg&lEcU/k xq.kkad Kkr dhft,& 

X % 20 22 24 25 30 32 28 28 26 35 
Y % 16 15 20 20 19 18 22 24 23 25 
 [p = 0.52] 

 

18- fuEu leadks ls dksfV lg&lEcU/k xq.kkad dh x.kuk dhft,& 

X % 80 78 75 75 68 67 60 69  
Y % 12 13 14 14 14 16 15 17  

  p = −0.9286 

 

19- fuEu leadks ls ls laxkeh fopyu jhfr }kjk lg&lEcU/k xq.kkad fudkfy,& 

vkiwfrZ % 350 354 375 380 350 365 380  

dher % 300 280 270 260 290 280 272  

  re = −1 

20- Y = a + bx esa ′a′ rFkk ′b′ dk D;k vFkZ gS\ 

21- fuEufyf[kr vk¡dM+ksa ls izrhixeu lehdj.k Kkr dhft,& 

X % 27 27 27 28 28 18 29 29 30 31 
Y % 18 18 19 20 21 21 22 23 24 25 

 [X = 0.56 Y + 15.58, Y = 0.26 x + 13.98, bxy = 0.5 byx. 026] 
22- nks izrhixeu lehdj.k Kkr dhft, rFkk y dk laHkkfor ewY; Kkr dhft, tcfd X 55 gSA fn;k 

gqvk gSA 

 X
ି
 ¾ 48] Y

ି
 55] σ୶ = 4, σ୷ = 5, r =  +0.8  

 ቂX
ି

= 0.64 Y + 12.8; Y = X + 7; Yହହ  = 62ቃ 
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23- fuEufyf[kr lead fdlh ijh{kk esa fo’k; A rFkk B esa izkIr vadksa ls lacaf/kr gS&  
Ekk/; izkIrkad  A B 

fopj.k ¼variance½ 50 60 
inksa dh la[;k 2-56 2-25 
A vkSj B ls lg&lEcU/k xq.kkad ¾ 0-6 nksuksa izrhixeu lehdj.k Kkr dhft, vkSj ;g Li’V dhft, 
fd izrhixeu js[kk,¡ nks D;ksa gksrk gSA A esa 50 vad rFkk 45 vad ikus okyksa ds B esa vad vuqekfur 
dhft,A 

[x = 0.64 y + 24.4; Y = 0.56 x + 12; Yହ଴ = 54.5; Yସହ = 51.2] 

24- fuEu vk¡dM+ksa ls X dk Y ij rFkk Y dk X ij izrhixeu lehdj.k Kkr dhft, rFkk lg&lEcU/k 
xq.kkad fudkfy,& 

X % 1 2 3 4 5  
Y % 9 8 10 12 11  

 [r = 0.8, X = 0.8y − 3; y = 0.8x + 6] 
25- ;fn nksuksa izrhixeu xq.kkad ¼ bxy, byx ½ _.kkRed gS rks lg&lEcU/k xq.kkad /kukRed gksxk ;k 

_.kkRed\ 
26- X rFkk Y nks nSo pjksa dk lekUrj ek/; rFkk muesa lg&lEcU/k xq.kkad Kkr dhft, tcfd nks 

izrhixeu js[kk,¡ fuEu izdkj gSa& 
  5୶$7y&22 ¾ 0 & & ¼i½  
  σ୶$ 2y&20 ¾ 0 & & ¼ii½ 

;fn Y dk X izlj.k 15 gS rks X dk izeki fopyu Kkr dhft,& 

ቂX
ି

= 3, Y
ି

= 1, r =  −0.488, σx = 2.65ቃ 
 

@@@@ 
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bdkbZ & 11 vo/kkj.kkRed <+k¡pk ¼Conceptual Framwork½ 

bdkbZ dh :ijs[kk  

11-0 mn~ns”; 

11-1 izLrkouk 

11-2 ifjdYiuk dh vo/kkj.kk,¡ 

11-3 fo”ks’krk,¡ 

11-4 ifdYiuk ds lzksr 

11-5 Js’Brk dh dkbZ&oxZ 

11-6 vklatu mÙkerk ¼Js’Brk½ dh tk¡p 

11-7 cks/k iz”u 

11-8 cks/k iz”uksa ds mÙkj 

11-9 LoIkj[k ,oa vkafdd iz”u 

11-0 mís”; % 

,d “kks/kkFkhZ bl v/;k; dk v/;;u djus ds Ik”pkr~ fuEu dh tkudkjh dj ik;sxk %&  

 ifjdYiuk D;k gS\ 

 ifjdYiuk dk egÙo “kks/k esa D;ksa gSa\ 

 dkSu&dkSu lh fo”ks’krk,¡ ifjdYiukvksa eas gksrh gSa\ 

 ifjdYiuk dk tUe dgk¡&dgk¡ ls gksrk gS\ vFkkZr lzksrA 

 fl)kUr vkSj rF; ds vUrj dh lkFkZdrk dk KkuA 

 fdlh fof”k’V {ks= eas voyksdu o izR;k”kk dk varj dsoy la;ksx ds dkj.k gS ;k gekjh vk/kkjHkwr 

¼”kwU;½ ifjdYiuk ds xyr gksus ds dkj.k gS dh tkudkjhA  
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11-1 izLrkouk % 

vk¡dM+ksa ds [ksy esa lR;rk ds fudV igq¡pus ds fy, ftruk ifjdYiuk dk fuekZ.k djuk vko”;d 
gksrk gSA mruk gh ifjdYiuk ds ijh{k.k dh vko”;drk gksrh gSA izLrqr v/;k; esa ifjdYiuk dk fuekZ.k] 
vo/kkj.kk] fo”ks’krk] {ks= ,oa blds ijh{k.k dh fof/k;ksa dk leqfpr O;k[;k fd;k x;k gSA 

11-2 ifjdYiuk dh vo/kkj.kk,¡ % 

ifjdYiuk dk “kfCnd vFkZ gS *iwoZ&fpUru*A ;g vuqla/kku dh izfØ;k dk nwljk egRoiw.kZ LrEHk gSaA 
bldk rkRi;Z gS fd fdlh leL;k ds fo”ys’k.k vkSj ifjHkk’khdj.k ds Ik”pkr~ mlesa dkj.kksa rFkk dk;Z&dkj.k ds 
laca/k esa iwoZ&fpUru dj fy;k x;k gS] vFkkZr~ bl leL;k dk ;g dkj.k gks ldrk gSA vuqla/kku&dk;Z bl 
ifjdYiuk ds fuekZ.k vkSj mlds ijh{k.k ds chp dh izfØ;k gSA fo}kuksa dk fo”okl gS fd T;ksa gh leL;k dh 
tkudkjh gks tkrh gS] mlds fy, ifjdYiuk dk fuekZ.k gks tkuk pkfg,A fdUrq fcuk iw.kZ :Ik ls fopkj fd;s 
gq, “kh?kzrk ls cuk;h x;h dYiuk O;FkZ gksrh gS] rFkk le; vkSj Je u’V gksrk gSA vr% lcls egRoiw.kZ dk;Z 
rks ;g gS fd leL;k dk mfpr :Ik esa fo”ys’k.k fd;k tk;] lko/kkuh ls mls ifjHkkf’kr fd;k tk; vkSj rc 
ifjdYiukvksa dk fuekZ.k fd;k tk;A 

D;k ifjdYiuk ds fuekZ.k ds fcuk dksbZ iz;ksx gks ldrk gS\ okLro esa ifjdYiuk ds vHkko esa 
vuqla/kku dk;Z ,d mís”;ghu fØ;k gS vFkkZr~ u rks dksbZ iz;ksx gks ldrk gS vkSj u gh dksbZ oSKkfud fof/k ls 
vuqla/kku gh laHko gSA vc iz”u ;g mBrk gS fd lHkh foKkuksa esa lHkh vuqla/kku ifjdYIkuk ds fuekZ.k ds }kjk 
gh gq, gS] ;k gksrs gS\ mPp lkis{krk ¼ Relativity ½ ds fl}kUr] xq:Rokd"kZ.k fl)kUr] vkÆdfeMht ds fl)kUr 
vkfn cM+s vfo"dkjksa ds ihNs dksÃ ifjdYiuk Fkh\ mÙkj feyrk gS *ugh* ;s vkfo"dkj la;ksxo”k oSKkfudksa esa 
lw> iSnk gks tkus ds dkj.k gq, Fks] fdUrq mlds i'pkr ewy] fl)kUrksa dks fodflr fd;k x;k rks 
ifjdYiukvkas dk fuekZ.k vo”; gqvk FkkA vr% ;g dgk tk ldrk gS fd HkkSfrd foKkuksa esa ifjdYiukvksa dk 
fuekZ.k fo”ks’k egRo ugha j[krkA fdUrq fQj Hkh O;kogkfjd n`f’V ls budk LFkku vo”; gSA ,d MkWDVj fdlh 
dh fpfdRlk djrs le; ifjdYiuk dh lgkjk ysrk gS vkSj dgrk gS fd veqd y{k.kksa ds dkj.k veqd jksx gks 
ldrk gS] rFkk bl fo”ks’k vkS’kf/k dh ;g izfrfØ;k gks ldrh gSaA bl ifdYiuk ds lkFk og viuk dk;Z vkajHk 
djrk gSA 

bldk nwljk igyw Hkh gSA foKkuksa esa fdlh dk;Z dk dkj.k dsoy ,d gh gks ldrk gSA Åij ls 
oLrq,¡ uhps dh vksj gh D;ksa fxjrh gSa\ xq:Rokd’kZ.k ds dkj.k fdUrq lkekftd foKkuksa ;as rks fdlh Hkh O;ogkj 
ds vusd dkj.k gks ldrs gSaA ,d oLrq dk ewY; fxjrk gS blds vusd dkj.k gks ldrs gS tSls& ml oLrq dh 
iwfrZ vf/kd gksuk] lEcfU/kr oLrq dk ewY; fxjuk] izpyu ls ckgj gksuk bR;kfn dkj.kksa dh blh cgqyrk ds 
dkj.k lkekftd vFkok okf.kfT;d vuqla/kkuksa esa ifjdYiukvksa dk fuekZ.k vkOk”;d gks tkrk gSA ifjdYiuk 
,d Hkh gks ldrh gS vkSj vusd HkhA cgq/kk HkkSfrd foKku esa ,d ifjdYiuk dks gh ysdj mldk ijh{k.k djrs 
gS] tcfd lkekftd foKkuksa esa vusd ifjdYiuk,¡ ysrs gSa vkSj izR;sd dh lR;rk dk ijh{k.k djrs gSA ;fn 
leL;k losZ{k.k  izdkj dh gks rks ,d ifjdYiuk ugh ysuh pkfg, cfYd vusd ifjdYiuk ysuh pkfg,A vr% 
ifjYiuk dk fuekZ.k leL;k dh izd`fr ij fuHkZj gSA  
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Lo;aflf);k¡] /kkj.kk,¡ vkSj ifjdYiukvksa dk Li’Vhdj.k % 

vuqla/kku&lkfgR; esa bu rhuksa “kCnksa dk iz;ksx gksrk gSA vr% bl Lrj ij budk Li’Vhdj.k vko”;d 
gSA 

Lo;aflf);k¡ ¼Pastulates½ % 

Lo;aflf);k¡ tSlk fd uke ls gh Li’V gS] vusd oSKkfud fØ;kvksa ds ihNs fufgr fo”okl gSA ;g 
fookn&lfgr gksrs gSaA budksa izekf.kr djus dh vko”;drk ugha gksrh gSA bUgsa mlh :Ik esa eku ysrs gS ftlls 
vkxs dk vuqla/kku&dk;Z izkjaHk fd;k tk ldsaA xf.krK 0 ls 9 rd vad dks ekudj pyrs gSaA bZ”oj dh 
fLFkfr eas /k;Z dh vkLFkk j[kus okyksa ds fy, Lo;afl) gSA 

vo/kkj.kk,¡ ¼Assumptions½ % 

vo/kkj.kk,¡ fdlh fo”ks’k ifjfLFkfr esa eku yh x;h fLFkfr;k¡ gS tks gekjs rdZiw.kZ oSKkfud fu’d’kksZa dks 
izkIr djus esa lgk;d gksrh gSA lkoZtfud :Ik esa bldk lR; gksuk vko”;d ugha gSA dksbZ vuqla/kku dk;Z 
izkjaHk djus ls iwoZ ge dqN /kkj.kk,a fuf”pr dj ysrs gSaA gekjs }kjk izkIr fu’d’kZ mlh lhek rd lR; gksrs gSa] 
tgk¡ rd gekjh /kkj.kk,¡ lR; gSaA buds vk/kkj ij rkfdZd lkekU;hdj.k esa lqfo/kk gksrh gSA mnkgj.k ds fy, 
phuh feyksa ds miRikfnr phuh ds vk¡dM+ksa dks ysdj vuqla/kku djus okys bl /kkj.kk ds lkFk dk;Z izkjEHk 
djrs gS fd ;s vk¡dM+ksa fo”oluh; vkSj oS/k gSaA fdlh U;kn”kZ esa mRiknu dk forj.k lkekU; gksrk gSA 
;knf̀PNd =qfV;ksa esa lg&laca/k ugha gksrkA bl /kkj.kk dks ekuus ds Ik”pkr~ gh ijh{k.k&fl)kUr ds vusd lw=ksa 
dh O;k[;k laHko gSA vo/kkj.kkvksa dk fuekZ.k rkfdZd lw= ds vk/kkj ij fd;k tkrk gS vkSj vk¡dM+ksa ds }kjk 
budh tk¡p dh tk ldrh gSA 

vo/kkj.kk,¡ nks izdkj dh gksrh gS& 

d- ljy djus okyh vo/kkj.kk,¡  % 

vuqla/kku dk;Z dks ljy djus ds fy, budk iz;ksx fd;k tkrk gSA mnkgj.kkFkZ m|ksxksa dh miyfC/k 
ds ekiu dh vusd fof/k;k¡ gks ldrh gS fdUrq ljyrk ds fy, mRiknu ds vk¡dM+ksa dks fo”oluh; ekudj 
vuqla/kku dk;Z izkjaHk dj nsrs gSA  

[k- ewyHkwr vo/kkj.kk,¡ % 

izR;sd vuqla/kku&dk;Z esa dqN ewyHkwr vo/kkj.kkvksa dks ysdj pyrs gSaA buds fcuk vuqla/kku dk;Z 
laHko ugha gksxkA iz”ukoyh dk iz;ksx bl ewy /kkj.kk ij vk/kkfjr gS fd mÙkj&nkrk dks Hkk’kk dk Bhd Kku gS 
vkSj ek¡xh x;h lwpuk ds izfr og tkudkjh j[krk gSA  

bl izdkj ge dg ldrs gSa fd Lo;aflf);k¡ vk/kkj gS fdlh rdZ dk ewyfcUnq curh gS] tcfd 
vko/kkj.kkvksa dk pquko gksrk gSA ifjdYIkuk bu nksuksa ls fHk™k gSA 
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ifjdYiuk ¼Hypothesis½ % 

xqM rFkk LdsV~l ¼Good & Scates½ ds vuqlkj& ifjdYiuk ,d vuqeku gS ftls vafre vFkok 
vLFkk;h :Ik esa fdlh fujhf{kr rF; vFkok n”kkvksa dh O;k[;k gsrq Lohdkj fd;k x;k gksa ,oa ftlds vUos’k.k 
dks vkxs iFk&izn”kZu izkIr gksrk gSA**  

bl ifjHkk’kk ds vuqlkj izR;sd oSKkfud vuqla/kku leL;k ds lek/kku ds fy, fdlh funsZf”kr O;k[;k 
ls izkjEHk gksrk gSA ,sls funsZf”kr mÙkj vuqla/kkudÙkkZ dks v/;;u dh fo’k;&lkexzh rFkk vius iwoZ Kku ls 
izkIr gksrs gSaA bu vk/kkjksa ij tc vuqla/kkudÙkkZ fdlh leL;k ds lek/kku ds fy, funsZf”kr O;k[;k dks cukrk 
gS] rks bUgsa ifjdYiuk dgk tkrk gSA 

xqM rFkk gSV ¼Good & Hatt½ ds vuqlkj&] **ifjdYiuk bl ckr dk o.kZu djrh gS fd ge D;k 
ns[kuk pkgrs gSa\ ifjdYiuk Hkfo’; dh vksj ns[krh gSA ;g ,d rdZiw.kZ OkkD; gS ftldh oS/krk dh ijh{kk dh 
tk ldrh gSA ;g lgh Hkh fl) gks ldrh gS] vkSj xyr HkhA** 

tc vuqla/kkudÙkkZ ds le{k dksbZ leL;k vkrh gS] rks mldk fo”ys’k.k djus ds Ik”pkr~ og dqN 
laHkkfor lq>ko izLrqr djrk gS vkSj fQj vuqla/kku&dk;Z eas bl lq>ko dh lR;rk dh tk¡p djrk gSA blh 
lq>ko dks ifjdYiuk dgrs gSaA 

11-3 ifjdYiuk dh fo”ks’krk,¡ % 

ifjdYiuk dh fo”ks’krk,¡ fuEufyf[kr gSa %& 

1- ifjdYiuk leL;k dk ljy mÙkj gksrk gS& 

leL;k ds lek/kku gsrq dbZ ifjdYIkuk,¡ gks ldrh gSaA fdUrq ogh ifjdYiuk loZJs’B gksrh gS 
tks leL;k dk loZJs’B lek/kku izLrqr djrh gSaA ;g “kks/kdÙkkZ ds vuqHko vkSj mldh lw> ij fuHkZj 
gS fd vusd ifjdYiukvksa esa ls fdls vius ijh{k.k dk fo’k; cuk;saA 

2- ifjdYiuk leL;k dk Ik;kZIr mÙkj gksrk gS& 

dksbZ Hkh ifjdYiuk ftl leL;k dk ljyre ,oa Lo;a mÙkj izLrqr djrh gS] mlds ijh{k.k esa 
dfBukbZ ugha vkrh gSA blds foijhr] tfVy ,oa Hkzeiw.kZ ifjdYiuk dk ijh{k.k gh tfVy gks tkrk gS 
vkSj fu’d’kZ izkfIr lafnX/k jgrh gSA 

3- ifjdYiuk izekf.kr djus ;ksX; gksrh gS % 

ifjdYiuk dk ijh{k.k dj ,d fu’d’kZ fudkyrs gSa vkSj ;gh “kks/k dk mís”; gksrk gSA ;fn 
ifjdYiuk ,slh gksxh ftldk ijh{k.k gh ugha gks ldrk vFkok mls izekf.kr gh ugha dj ldrs rks 
mls ysuk O;FkZ gSA  
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4- ifjdYiuk fof”k’V gksrh gS % 

fof”k’V gksuk ifjdYiuk dk ,d fo”ks’k xq.k gSA mnkgj.k ds fy, ;fn **ykbQO;k; rFkk yDl 
lkcqu esa fHkUurk gSaA rks blesa ;g Li’V djuk vko”;d gS fd fdl izdkj dh xq.kksa ds le{k fHk™krk 
gSA ;g fof”k’Vhdj.k mlds ekiu esa lgk;d gksxkA 

5- vk¡dM+s izkIr gks ldas %  

ogh ifjdYiuk ysuh pkfg, ftlds fy, vk¡dM+s izkIr gks ldsaA 

6- “kwU; ifjdYiuk lOkksZÙke gksrh gS %  

“kwU; ifjdYiuk loksZÙke gksrh gS D;ksafd blesa dksbZ fn”kk&funsZ”ku u gksus ds dkj.k lR; 
vFkok vlR;] izekf.kr djus ds fy, vuqlU/kkudÙkkZ dfVc) ugha gksrkA og LokHkkfod :Ik esa ijh{k.k 
djrk gS rFkk mldk fu’d’kZ ?kksf’kr dj nsrk gSA 

11-4 ifjdYIkuk ds lzksr % 

ifjdYiukvksa ds fuEufyf[kr eq[; lzksr gS %& 

1- laLd`fr % ifjdYiuk dk ,d lzksr laLd`fr gSa lkekftd n`f’Vdks.k ls ;g vR;Ur egRoiw.kZ gSA izR;sd 
lekt esa vusd izdkj dh leL;k,¡ gksrh gS] bu leL;kvksa ds fparu ls ifjdYiuk dk tUe gksrk gSA 
budh ijh{kk djds “kks/kdÙkkZ mudh fo”oluh;rk Kkr djrk gSA mnkgj.kkFkZ ge xzkeh.k lekt esa 
gksus okys ifjorZukas ds dkj.k dk v/;;u djuk pkgrs gSaA gekjh ,d ifjdYIkuk ;g gks ldrh gS fd 
*xzkeh.k laLd`fr ij uxjh; laLd`fr dk izHkko iM+ jgk gSa] bldh ijh{kk djds] ns[k ldrs gSaA 

2- foKku % lHkh foKku Lo;a ifjdYiuk ds lzksr gSA mnkgj.k ds fy, euksfoKku esa gh vusd leL;k,¡ 
gSA bu leL;kvksa ds v/;;u ds fy, ge ifjdYiuk,a cuk ldrs gSa] mudh tk¡p dj ldrs gSaA tk¡p 
ds vk/kkj ij uohu Kku izkIr gksxk rFkk oSKkfud fl)kUrksa esa lq/kkj gksxkA 

3- izkIr ifjdYiukvksa dk fo”ys’k.k % fdlh {ks= esa tks ifjdYiuk,a miyC/k gSa ftu ij cgqr fnu iwoZ 
dk;Z gks pqdk gS] iqu% mUgh dks ysdj muds ijh{k.k }kjk lR;rk dh tk¡p dh tk ldrh gSA mnkgj.k 
ds fy,] fofHk™k O;olk;ksa ds izfr’BkRed ewY; ¼Prestige value of different occupations½ dk v/;;u 
dbZ o’kZ iwoZ gks pqdk gSA vc iqu% mls ns[k ldrs gSa fd D;k mlesa dksbZ ifjorZu vk;k gSA 

4- lkE;kuqeku ¼Analogy½ % bldk vFkZ nks fo’k;ksa vFkok nks ?kVukvksa esa lekurk ls gSA nks O;ogkjksa esa 
lekurk D;ksa  gS\ vkSj fdl lhek rd gS\ mnkgj.k ds fy,] ekuo O;ogkj vkSj Ik”kq O;ogkj esa 
lekurk] ekuo&izsj.kk rFkk Ik”kq&izsj.kk esa lekurk vkfn ys ldrs gSaA 

5- O;fDrxr vuqHko % O;fDrxr vuqHko Hkh ifjdYIkiuk dk vk/kkj gksrk gS fdUrq u;s “kks/kdÙkkZvkas ds fy, 
blesa dfBukbZ gSA fdlh Hkh {ks= esa ftudk vuqHko ftruk gh le`) gksrk gS] mUgsa leL;k ds <w<+us 
rFkk ifjdYIkuk cukus esa mruk gh ljyrk gksrh gSA 
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6- jpukRed fpUru % jpukRed fpUru ifjdYiuk ds cukus dk cgqr cM+k lk/ku gS] ftlds pkj in 
crk;s x;s gS& rS;kjh] fodkl] izsj.kk vkSj ijh{k.kA dksbZ fopkj vk;k] mls fodflr fd;k] ml ij 
dk;Z djus ds fy, izjs.kk feyha ifjdYiuk dk fuekZ.k vkSj ijh{k.k fd;kA 

7- lw> % “kks/kdÙkkZ dh lw> Hkh vPNh ifjdYiuk ds fuekZ.k esa lgk;d gksrh gSA ftlesa ftruh vPNh lw> 
gksxh] og ifjdYiuk dk fuekZ.k mruk vPNk gh dj ldsxkA 

8- vuqHkoh O;fDr;ksa ls ifjppkZ % tks O;fDr bl {ks= esa dk;Z dj pqds gSa] muls ifjppkZ djus ls Hkh 
ifjdYiuk fuekZ.k esa lgk;rk feyrh gS rFkk mlesa Li’Vrk vkrh gSA 

9- ml {ks= esa gq, vuqla/kku % ml {ks= esa tks vuqla/kku dk;Z gks pqds gSa] mUgsa ns[kus ls ;g Kkr gksxk fd 
fdl izdkj dh ifjdYiukvksa ij dk;Z fd;k x;k gSA mlh vk/kkj ij viuh Hkh ifjdYiuk cuk;k tk 
ldrk gSA 

11-5 dkbZ&oxZ ¼Chi-squar½ % 

loZizFke dkbZ&oxZ dks le>us ds fy, vkidks vklax&lkj.kh dks le>uk gksxkA la[;kRed rF; gh 
lkaf[;dh dh fo’ke&lkexzh gS] tks nks izdkj ls izLrqr fd;k tkrk gS izFke vadkRed vfHky{k.k ¼tSls Å¡pkbZ] 
Hkkj] vk;q] vk; vkfn½ rFkk nwljs o.kkZukRed xq.k ¼tSls lk{kjrk] va/kkiu lqUnjrk vkfn½ izFke izdkj ds 
la[;kRed rF; pj&lead ¼Statistcs of variables½ gksrs gSA dsUnzhr izo`fÙk dh eki] vifdj.k] fo’kerk] 
lg%lEcU/k] izrhixeu vkfn izfof/k;k¡ pj leadksa ls lacaf/kr gSaA nwljs izdkj ds rF; xq.k lead ¼Statisting of 

Attribution½ dgykrs gSaA xq.k&leadks ds fy, ftl jhfr dk iz;ksx fd;k tkrk gS mls xq.k&lkgp;Z dh jhfr 
dgrs gSaA  

xq.kkRed leadksa dk oxhZdj.k nks izdkj ls gks ldrk gS& ¼d½] }U} Hkktu vkSj ¼[k½] 
cgqxq.kh&oxhZdj.k }U} Hkktu ds vUrxZr ,d xq.k dh mifLFkfr vkSj vuqifLFkfr ds vk/kkj ij nks ijLij 
viothZ ¼Mutual exculsive½ oxZ cuk, tkrs gsa tSls **lk{kjrk** xq.k ds vk/kkj ij lk{kj *fuj{kj*] jkstxkj ds 
vk/kkj ij jkstxkj izkIr vkSj csjkstxkj] fyax ds vk/kkj ij iq:’k vkSj L=hA 

x.ku fØ;k dks ljy cukus ds fy, dqN ladsrk{kjksa dk iz;ksx fd;k tkrk gS tSls& N = lexz ds 
fy,] lexz esa fuf”pr xq.k dh mifLFkfr ds fy, jkseu o.kZekyk ds cM+s v{kjksa A,B,C, vkSj xq.k dh 
vuqifLFkfr ds fy, jkseu ds NksVs v{kj a,b,c ;k xzhd dh vuqifLFkfr ds NksVs v{kj 𝛼, 𝛽, 𝛾 dk iz;ksx fd;k 
tkrk gSA 

cgqxq.kh oxhZdj.k ds vUrxZr tc ,d ls vf/kd xq.kksa dk v/;;u ,d lkFk fd;k tk, rks mlls izkIr 
gksus okys oxhZdj.k dks cgqxq.kh oxhZdj.k dgrs gSaA tSls& iq:’k] lk{kj] csjkstxkj vFkok iq:’k lk{kj] jkstxkj 
izkIrA cgqxq.kh oxhZdj.k esa xq.k&lkgp;Z Kkr djus ds fy, dkyZ fi;lZu ds oxZ&ek/; vklax&xq.kkad dk 
iz;ksx gksrk gSA 
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vklax&lkj.kh ¼lkekU; :Ik½ *p x q* lkj.kh 
xq.k&A 

 B      
A A1 A2 A3 -- -- AP ;ksx 

 B1 (A1 B1) (A2 B1) (A3 B1) -- -- (AP B1) (B1) 

 B2 (A1 B2) (A2 B2) (A3 B2) -- -- (AP B2) (B2) 

 B3 (A1 B3) (A2 B3) (A3 B3) -- -- (AP B3) (B3) 

xq.k B -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

 Bq A1 Bq A2 Bq A3 Bq -- -- Ap Bq (Bq) 

 ;ksx (A1) (A2) (A3) -- -- (AP) N 

 

vklax&rkfyd esa& 
N     = (A1)+(A2)+(A3)---- (AP)  ;k  N= (B1)+(B2)+(B3)+----(Bq) 

(A1) = (A1 B2)+(A1 B2)+(A1 B3)+---- (A1 Bq), ;k   

(B1) = (A1 B2)+(A2 B1)+(A3 B1)+---- (AP B1),   

bl izdkj] dks’Bdksa ds fofHk™k [kkuksa ¼Columes½ dk tksM+ (A1), (A2), (A3) vkfn gksrk gS vkSj drkjksa 
¼rows½ dk tksM+ (B1), (B2) vkfn gksrk gSA (A1), (A2), (A3) vkfn dk tksM+ N gSa tks fd (B1), (B2), (B3) 
vkfn dks tksM+us ls Hkh izkIr gks tkrk gSA 

;fn firkvksa dh cqf)erk ds vk/kkj ij firkvksa ¼A½ dks rhu oxksZa& cqf)eku& A1 lkekU;& A2 vkSj 
eUnqcqf) A3 es ck¡Vk tk, vkSj blh izdkj muds iq=ksa ¼B½ dks Hkh cqf)eku (B1), lkekU;& (B2) vkSj eUncqf) 
(B3) oxksZa esa ck¡Vk tk;s rks bl izdkj ds oxhZdj.k dks fuEu 3X3 vklax&lkj.kh esa izLrqr fd;k tk,xk& 

vklax&lkj.kh ¼ContigencyTable½ 
3X3 

 Ikq=ksa es cqf)erk 
*B* 

firkvksa es cqf)erk *A*  
;ksx cqf)eku  

A1 
lkekU; 

A2 
eUncqf) 

A1 
 cqf)eku  

B1 

(A1 B1) (A2 B1) (A3 B1) (B1) 

 lkekU; 
B2 

(A1 B2) (A2 B2) (A3 B2) ( B2) 

 eUncqf) 
B3 

(A1) (A2 B3) (A3 B3) ( B3) 

 ;ksx (A1) (A2) (A3) N 
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¼d½- vklax lkj.kh esa xq.k&lkgp;Z % 

vklax&lkj.kh esa xq.k&lkgp;Z nks izdkj ls Kkr fd;k tk ldrk gS& ¼d½ vklax lkj.kh dks 
vusd 2X2 xq.k lgp;Z lkjf.k;ksa esa cnydj muesa vyx&vyx ewy ds lkgp;Z&xq.kkad ;k izfr”kr 
jhfr ;k lEHkkouk&izR;k”kk jhfr }kjk xq.k&lkgp;Z dh x.kuk dh tk ldrh gSA mi;qZDr 3 X 3 lkj.kh 
esa lkekU; cqf) okys rFkk eUncqf) okys firkvksa ¼A2 o A3½ dks eUncqf) iq= ¼β½ ekudj rFkk blh 

izdkj lkekU; o eUncq)h iq=ksa ¼B2 o B3½ dks eUncqf) iq= ¼β½ ekudj 2 X 2 firk lkj.kh cukbZ 
tk,xh rFkk fQj mlesa A vkSj B esa xq.k&lkgp;Z xq.kkad fudkyk tk,xkA 

¼[k½- oxZ ek/; vklax xq.kkad % 

Ckgqxq.kh oxhZdj.k esa nks xq.kksa dk lkgp;Z Kkr djus dh vkn”kZ jhfr dkyZ fi;lZu dk oxZ 
ek/; vklax xq.kkad gSA bl jhfr ls vklax&xq.kkad fudkyus ds fy, dkbZ&oxZ ¼Chi-square or xଶ ½ 
fudkyk tkrk gSA 

vklax lkj.kh esa] nwljs Øe dk izsf{kr ;k okLrfod vko`fÙk;ksa rFkk xq.k&LokrU«; dh dYiuk 
ds v/khu izR;kf”kr vko`fÙk;ksa ls Hkkx nsus ij izkIr O;atdksa ds ;ksx dks dkbZ&oxZ ¼x2½ dgrs gSaA ;fn 
voyksfdr ,oa izR;kf”kr vko`fÙk;ksa leku gS rks nksuksa xq.k Lora= gksxsa vkSj dkbZ&oxZ ¼x2½ dk ewY; 
“kwU; ¼0½ gksxkA  

 𝐱𝟐 oxZ fudkyus ds fy, fuEu fØ;k,¡ djuh iM+rh gSa&  

¼d½ A vkSj B dks Lora= ekurs gq, vklax&lkj.kh ds fofHk™k xq.k&la;ksxks ds dks’Bks (A1 B1)] 
(A1 B2)] (A2 B1)] vkfn dh izR;kf”kr vko`fÙk;k¡ fuEu lq=kuqlkj fudkyh tk;sxhsa ftlesa ;ksxksa ¼Totals½ 
dk iz;ksx fd;k tkrk gSa&  

izR;kf”kr vko`fÙk ¼Expected frequency-fe½ ¾ 
େ୘ ଡ଼ ୖ୘

୒
 

tgk¡  CT ¾lEc) [kkus dk tksM+ gSA 

RT ¾lEc) iafDr dk tksM+s gSA rFkk 

N ¾ dqy tksM+ ¼N½  

bl vk/kkj ij ¾ ¼A1 B1½ ¾ 
(୅భ) ଡ଼ (୆భ)

୒
] ¼A1 B2½ ¾ 

(୅భ) ଡ଼ (୆మ)

୒
 

vkSj blh izdkj & 

lHkh dks’Bksa dh izR;kf”kr vko`fÙk;k¡ fudky dj mUgsa ,d vyx izR;kf”kr vko`fÙk lkj.kh esa j[kk 
tk;sxk 3X3 vklax lkj.kh ds vk/kkj ij voyksfdr o izR;kf”kr vko`fÙk;ksa dh lkjkf.k;k¡ fuEukafdr gSa %& 

            voyksfdr vko`fÙk lkj.kh           izR;kf”kr vko`fÙk lkj.kh 
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   A 
 
 B 

A1 A2 A3 ;ksx      A 
     
 B 

A1 A2 A3 ;ksx  

B1 ¼A1 B1½ ¼A2 B1½ ¼A3 B1½ B1   B1 
(Aଵ) X (Bଵ)

N
 (Aଶ) X (Bଵ)

N
 (Aଷ) X (Bଵ)

N
 B1 

B2 ¼A1 B2½ ¼A2 B3½ ¼A3 B2½ B2   B2 (Aଵ) X (Bଶ)

N
 (Aଶ) X (Bଶ)

N
 (Aଷ) X (Bଶ)

N
 B2 

B3 ¼A1 B3½ ¼A2 B3½ ¼A3 B3½ B3   B3 (Aଵ) X (Bଷ)

N
 (Aଶ) X (Bଷ)

N
 (Aଷ) X (Bଷ)

N
 B3 

;ksx A1 A2 A3 N   ;ksx ¼A1½ ¼A2½ ¼A3½ ¼N½ 

¼[k½- izR;sd voyksfdr vko`fÙk ¼fo ;k 0 ½ esa rRlEcknh izR;kf”kr vko`fÙk        ¼ ∫ 𝒆  ;k ∑  ½ ?kVkdj 

fuEu lw= }kjk xଶ izkIr fd;k tk;sxk& 

¾ xଶ  ¾∑   ቂ
(fo−fe ) 2 

fe
ቃ    ;k ∑   ቂ

(0−E ) 2 

E
ቃ 

tgk¡ & fe ;k 0 ladrs voyksfdr vko`fÙk ds fy, gSA  
fe ;k E ladsr RkRlaoknh izR;kf”kr vko`fÙk ds fy, Ikz;ksx fd;k x;k gSA 

mnkgj.k ¼Illustration½ %& 

LFkkuh; pqukoksa esa yksx oksV D;ksa Mkyrs gSa\ ;g tkuus ds fy, ,d v/;;u fd;k x;kA 500 
yksxksa dk ,d losZ{k.k fd;k x;k rFkk yksxksa ds edku] ekfyd gksus rFkk oksV Mkyus ds chp 
*Økl&VscqyslUk* fd;k x;k rFkk fuEu ifj.kke lkeus vk,A xଶ oxZ dk eku fudkfy,& 

 

 
 
LFkkuh; pquko esa oksV Mkyuk 

 edku ekfyd 
 gk¡ ugha ;ksx 

gk¡ 100 50 150 
ugh 200 150 350 

 300 200 500 

gy ¼Solution½ %& 

edku ekfyd gksus dks A1 u gksus dks α LFkkuh; pquko esa oksV Mkyus dks B oksV u Mkyus dks 
β }kjk ladsru djus ij A vkSj B dh *voyksfdr* vkSj izR;kf”kr vko`fÙk;k¡ fuEu rkfydkvksa es iznf”kZr 
dh tk;sxhA 

voyksfdr vko`fÙk;k¡       izR;kf”kr vko`fÙk;k¡  
       f0                                                   fe 

  A. 𝛼 ;ksx        A1 A2 ;ksx   

B 100 50 150   B 
(Aଵ) X (βଵ)

N
= 90 (α) X (β)

N
= 60 B=150 (B) 

β 200 150 350   β (A)X (β)

N
= 210 

(α)X (β)

N
= 140 β=350 (β) 

;ksx 300 200 500   ;ksx ¼A½¾800 ¼α½¾200 ;ksx 
500 

 

 (A) (𝛼) N    (A) (𝛼) N  
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 ¼f &¼AB½ ¾
(୅)ଡ଼(ஒ)

୒
¾;k 

ଷ଴଴ ଡ଼ ଵହ଴

ହ଴଴
 ¾ 90] “ks’k fe LrEHk o iafDr ds tksM+ksa esa ls ?kVkdj izkIr dj 

yh tk;sxhA  

fo fe (fo − fe) (fo − fe) ଶ 
 ൬

fo − fe

fe
 ൰

ଶ

 

100 90 10 100 100 » 90¾1-1111 
200 210 &10 100 100 » 210¾0-4762 
50 60 &10 100 100 » 60¾1-6666 
150 140 &10 100 100 » 140¾0-7143 

    xଶ ¾    3-9682 

 

11-6 vkaltu&mÙkerk ¼Js’Brk½ dh tkap ¼Test of goodness of fit½% 

dkbZ&oxZ tk¡p dks vklatu ;k vUok;kstu dh mÙkerk dh tk¡p ds fy, Hkh iz;ksx fd;k tkrk gSA 
blesa gesa fl)kUr ¼Theory of expection½ vkSj rF; ¼Fact or observation½ ds vUrj dh lkFkZdrk 
¼sighifecance½ dk irk pyrk gSA OkLrqr% vUok;kstu&mÙkerk tk¡p lS)kfUrd vkSj izfrn”kZ caVu dh 
vuq:irk ;k laxfr dk ijh{k.k gSA ;fn xଶ  dk ifjdfyr ewY; lkj.kh ls ns[ks x;s 𝜋ଶ  ewY; ls de gS rks 
vUo;kstu Js’B ¼Good fit½ ekuk tkrk gS] vFkkZr~ voyksfdr vkSj izR;kf”kr vko`fÙk;ksa dks oØ yxHkx ,d nwljs 
ds vuq:Ik gS mudk ekewyh lk vUrj dsoy nSo ds dkj.k gS] vr% vFkZghu ¼Insignificant½ gSA blds foijhr] 
;fn xଶ dk laxf.kr ewY; lkj.kh&ewY; ls vf/kd gS rks oØ vUok;kstu Js’B ugha gS ¼The fit is not good½] 
okLrfod o izR;kf”kr vko`fÙk;ksa ds oØksa esa dkQh nwjh gS vFkkZr~ vUrj vFkZiw.kZ ¼Segnificnat½ gS] dsoy nSo ds 
dkj.k ugha gSA 

mnkgj.k ¼Illustration½ %& 

eVj&iztuu ij fd, x, iz;ksxksa ls xzsxj es.My us chtksa dh fuEu vko`fÙk;k¡ izkIr dha& 

315 xksy o ihysa (  101 >qjhZnkj o ihys 

108 xksy o gjsaa (  32 >qjhZnkj o gjsA 

;ksx 556 fl)kUr ds vuqlkj vko`fÙk;k¡ 9%3%3%1 ds vuqikr esa gksuh pkfg,A fl)kUr ,oa iz;ksx esa 
lkeatL; dh tk¡p dhft,A ¼5% lkFkZdrk Lrj ij LokrU«; dksfV 4 vkSj 3 ds fy, xଶ dk lkj.kh ewY; % 9-
488 o 7-815 gSa½A 

cht&lfeJ.k voyksfdr vko`fÙk 
fo − fe 

izR;kf”kr vko`fÙk 
fe 

vUrj 
fo − fe 

oxZ 
 ൬

fo − fe

fe
 ൰

ଶ

 
 ൬

fo − fe

fe
 ൰

ଶ

 

xksy o ihys 315 556 X 9

16
= 313 $2 4 0-128 

>qjhZnkj o ihys 101 556 X 3

16
= 104 &3 9 0-0865 

xksys o gjs 108 556 X 3

16
= 104 $4 16 0-1538 
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>qjhZnkj o gjs 32 556 X 1

16
= 35 &3 9 0-2571 

;ksx ∑ fo¾556 ∑ fe¾556 0  xଶ¾0-5102 

bl izdkj dh lkekU; Jsf.k;ksa esa LokrU«;&dksfV vko`fÙk;ksa dh la[;k esa ls 1 ?kVkus ij Kkr gksrh gS] vFkkZr~& 

d.f  ¾ ¼n&1½ ¾ 4&1 ¾ 3 

5 izfr”kr lkFkZdrk Lrj ij 3 LokrU«;&dksfV ds fy, lkj.kh esa dk xଶ  ewY; 7-815 gSA xଶ  dk 
fudkyk gqvk ewY; 0-51 gS tks fd lkj.kh ewY; ls cgqr de gS] vr% vklUtu mi;qDr ;k Js’B gSa( nwljs “kCnksa 
esa] fl)kUr o iz;ksx esa dkQh ek=k esa lkeatL; gSA 

11-7 cks/k iz”u % 

[kkyh LFkku dh iwfrZ djsa %& 

1- ifjdYiuk ds vHkko esa vuqla/kku dk;Z ,d----------------------------fØ;k gSA 
2- ifjdYiuk-----------------------------Hkh vkSj-------------------------------Hkh gks ldrh gSA 
3- vo/kkj.kkkvksa dk lkoZtfud :Ik ls--------------------------gksuk vko”;d ugha gSA 
4- fdlh leL;k dk laHkkfor gy@lq>ko-------------------------gksrk gSA 
5- ogh----------------------------ysuh pkfg, ftlds vk¡dM+s izkIr gksaA 
6- izR;kf”kr vko`fÙk dk ladyu---------------------------------gSA 
7- -------------------------------------- dks vklatu ;k vUok;kstu dh mÙkerk dh tk¡p ds fy, iz;ksx Hkh fd;k tkrk 

gSA 
8- vklax&xq.kkad fudkyus ds fy,-----------------------------fudkyk tkrk gSaA 

lR; ,oa vlR; Nk¡fV, %& 

1- ifjdYiuk dk “kfCnd vFkZ iwoZ] fpUru gksrk gSA 
2- Lo;a flf);k¡] /kkj.kk,¡ rFkk ifjdYiukvksa esa vUrj ugha gksrk gSA 
3- ifjdYIkiuk fof”k’V gksrk gSA 
4- xq.k leadksa ds fy, pj ledksa ds eki dh jhfr;ksa dk iz;ksx fd;k tkrk gSA 
5- N dqy tksM+ dks iznf”kZr djrk gSA 

11-8 cks/k iz”u ds mÙkj % 

[kkyh LFkku dh iwfrZ okys iz”uksa ds mÙkj& 

1- mís”;ghu] 2& ,d] vusd] 3& lR; %] 4& ifjdYiuk % 5& ifjdYiuk] 6& fe] 7& dkbZ&oxZ tk¡p] 
8& dkbZ oxZ 

lR; ,oa vlR; % 

1- lR;] 2& vlR;] 3& lR;] 4& vlR;] 5& lR;A 
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11-9 Loij[k vkafdd iz”u  % 

 

1- ifjdYiuk ds vFkZ ,oa ifjHkk’kk dks Li’V dhft,A 
2- ifjdYiuk ds fofo/k vo/kkj.kkvksa dks le>kb,A 
3- ifjdYiuk ds fuekZ.k ds fy, fdu&fdu lzksrksa dh vko”;drk gksrh gS Li’V dhft,A 
4- dkbZ&oxZ xଶ ls vki D;k le>rs gSa Li’V dhft,A 
5- vklax&lkj.kh dh O;k[;k dhft,A 
6- vklatu mÙkerk ¼Js’Brk½ dh tk¡p ij fVIi.kh dhft,A 

 

@@@@ 
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bdkbZ & 12 izlj.k fo”ys’k.k ,oa vU; ¼Anova and others½ 

bdkbZ dh :ijs[kk  

12-0 mn~ns”; 

12-1 izLrkouk 

12-2 pfjrk ¼izlj.k½ fo”ys’k.k dh vo/kkj.k 

12-3 izlj.k fo”ys’k.k dh ekU;rk,¡ 

12-4 izlj.k fo”ys’k.k dh mi;ksfxrk 

12-5 dkjd fo”ys’k.k 

12-6 foHksnd fo”ys’k.k 

12-7 cks/k iz”u 

12-8 cks/k iz”uksa ds mÙkj 

12-9 Loij[k ,oa vkafdd iz”u 

 

12-0 mís”; % 

bl v/;k; dk v/;;u djus ds Ik”pkr~ fuEufyf[kr dk Kku dj ik;sxsaA& 

 ,d gh ijh{k.k }kjk vusd ek/;ksa dh ltkrh;rk dh tk¡p( 

 fofHk™k lg&lEcfU/kr ijh{k.kksa dh chp izkIr lg&laca/k xq.kkadkas ds fy, mÙkjnk;h Lora= dkjdksa dk 

Kku djd ik;sxsaA 

 fofHk™k dkjd fdl&fdl ek=k esa fofHk™k ijh{k.kksa esa fo|eku gS dk Kku dj ik;sxsaA 

 fofHk™k lewgksa ds fy, vusd pjksa ij izkIrkad Kkr djuk rFkk bu fofHk™k pjksa ds izkIrkadksa dk fo”ys’k.k 

djds lewgksa ds e/; fofHk™k pjksa ds vk/kkj ij foHksn dh laHkkouk dk KkuA  
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12-1 izLrkouk % 

izLrqr v/;k; esa ge ;g v/;;u djsxsa fd nks ;k nks ls vf/kd izfrn”kZ&ek/;ksa ds vUrjksa dh lkFkZdrk 
dk ijh{k.k dSls fd;k tkrk gS\ blds vfrfjDr dqN ijEijkxr rFkk cgqrk;r ls iz;qDr gksus okyh lkaf[;dh; 
fof/k;ksa tSls lgLkEcU/k] izlj.k fo”ys’k.k] izrhixeu vkfn dh ppkZ gqbZ gSA orZeku esa lkekftd rFkk 
O;kogkfjd foKkuksa ds vuqla/kku dk;ksZa esa dqN uohu izfof/k;ksa dk iz;ksx fd;k tkus yxk gS] ftUgsa cgqLrjh; 
lead fo”ys’k.k izfof/k;k¡ dgk tkrk gSA dkjd fo”ys’k.k ,oa foHksnd fo”ys’k.k Hkh cgqLrjh; lead fo”ys’k.k dh 
gh izfof/k;k¡ gSaA bl lHkh dk foLrkj ls foLr`r v/;k; lkexzh vkids le{k izLrqr gSA 

12-2 pfjrk ¼izlj.k½ fo”ys’k.k dh vo/kkj.kk % 

Vh&ijh{k.k ¼T-test½ ftldk o.kZu vkxs ds v/;k;ksa esa fd;k x;k gSA nks izfrn”kksZa dh rqyuk muds 
e/;ekuksa ds vk/kkj ij djrk gSA ijUrq dHkh&dHkh vulqa/kkudÙkkZ nks ls vf/kd lewgksa ds e/;ekuksa dh rqyuk 
djuk pkgrk gSA bl izdkj dh fLFkfr es Vh&ijh{k.k dk mi;ksx dbZ ckj fd;k tk ldrk gS ysfdu ;g ,d 
yEch rFkk Jelk/; ds lkFk&lkFk bl ckr dh Hkh laHkkouk jgrh gS fd dsoy la;ksxo”k gh lokZf/kdkj vUrj 
okys nks izfrn”kZ e/;ekuksa ds chp dk vUrj lkFkZd fl) u gks tk;asA bu nks vkifÙk;ksa ds otg ls nks ls 
vf/kd e/;ekuksa dh rqyuk ds fy, Vh&ijh{k.k dk iz;ksx mfpr ugha ekuk tkrk gSA blds vfrfjDr 
Vh&ijh{k.k esa ekud =qfV dk eku izR;sd ckj nks fHk™k&fHk™k izfrn”kksZa ds ekud fopyu ij fuHkZj djrk gS 
tcfd lHkh izfrn”kksZa ds ekud fopyu ij fuHkZj djrk gS tcfd lHkh izfrn”kksZa ds lewgu ¼Pool½ ls ekud 
=qfV dk vf/kd vPNk vuqeku fey ldrk gSA ;gh dkj.k gS fd nks ls vf/kd e/;ekuksa dh rqyuk ds fy, 
izlj.k fo”ys’k.k ¼Analysis of variance½ uked dh izfof/k dk Ikz;ksx fd;k tkrk gSA bldks la{ksi esa ,uksok 
¼ANOVA½ Hkh dgrs gSaA ANOVA, Analysis of variance dk leqfpr :Ik gSA 

vr% nks ls vf/kd izfrn”kZ&e/;ksa ds vUrjksa dh lkFkZdrk dh tk¡p izlj.k&fo”ys’k.k dh izfof/k }kjk 
lEi™k dh tkrh gSA izlj.k&fo”ys’k.k dk mís”; ijh{k.k }kjk vusd ek/;ksa dh ltkrh;rk ¼homeogenetiy½ dh 
tk¡p djuk gSA 

12-2-1 ,Q forj.k ¼F-Distribution½ %  

bl fof/k dk izfriknu fczfV”k lkaf[;dh fon~ lj jksukYM ,0 fQ”kj ¼R.A. Fisher½ us fd;k FkkA ;g 
fof/k ,d lkFk vusd izfrn”kksZa ds e/;ekuksa dh rqyuk djds crkrh gS fd D;k ;s lHkh] izfrn”kZ d, gh lef’V 
vFkok ,d gh tSlh lekf’V;ksa½ ls fy;s x;s gSa vFkok ughaA vFkkZr~ ;g fof/k vusd e/;ekuksa dh rqyuk djds 
crkrh gS fd ;s e/;eku ijLij lkFkZd :Ik ls fHk™k gS vFkok ughaA fiNys v/;k;ksa eas ppkZ fd;k tk pqdk gS 
fd izk;% fopyu ds oxZ dks gh izlj.k dgrs gS vFkkZr~ 𝜎ଶA bls s2 ds :Ik esa Hkh O;Dr fd;k tkrk gSA ;gk¡ 
;g le>uk vko”;d gS fd izlj.k&fo”ys’k.k fof/k vusd lewgksa ds e/;ekuksa ds vUrj dh lkFkZdrk Kkr djus 
dh lkaf[;dh; fof/k gS rFkk bldk fofHk™k lewgksa ds izlj.kksa ds chp vUrj ls dksbZ lEcU/k ugh gSaA 
izlj.k&fo”ys’k.k “kCn dk iz;ksx blfy, fd;k tkrk gS fd ;g fof/k lHkh lewgksa ds dqy izlj.k dks dqN Hkkxksa 
esa foHkDr vFkkZr~ fo”ysf’kr djds muds vk/kkj ij e/;ekuksa ds chp vUrj dh lkFkZdrk dk ijh{k.k djrh gSA 

izlj.k fo”ys’k.k fof/k ,Q&forj.k ¼F-Distribution½ ij vk/kkfjr gSA lj vkj0,0 fQ”kj us lu~ 1925 esa 
,Q forj.k Z=(1/2) loge (S

2
1/S

2
2) izLrqr fd;k FkkA bl forj.k dks gh vk/kkj cukdj lu~ 1934 esa LusMsdksj us 

nks izlj.kksa ds vuqikr (S2
1/S

2
2) ds fy, forj.k rS;kj fd;k vkSj fQ”kj ds lEeku esa ,Q&vuqikr ¼F-Ratio½ 

rFkk ,Q&forj.k ¼degree of freedom½ uke fn;kA ;fn fdlh lekf’V ls n1 rFkk n2 vkdkj ds nks jSUMe izfrn”kZ 
fy, tk,a rFkk budk izlj.k Øe”k% S1

2, o S2
2 gks rc S1

2 o S2
2 ds vuqikr vFkkZr~ ୗ  భ

మ

ୗ  మ
మ   dks ¼n1-1½ o ¼n2-1½ 

eqDrka”k ¼degree of freedom½ okyk ,Q&vuqikr dgk tk;sxkA vr% ,Q vuqikr dks F =
S  1

2

S  2
2   ds :Ik esa O;Dr dj 

ldrs gSaA bl izdkj ds vusd ,Q vuqikrksa ds forj.k dks ¼n-1½ o ¼n2-1½ eqDrka”k okyk ,Q&forj.k dgk 

257



 
 

tk;sxkA vkius ns[kk fd ,Q&vuqikr rFkk ,
vk”k; ;g gS fd ,Q eqDrka”k ¼df½ gj esa vk;s izlj.k 
fo’ke ¼Positively skeweed½ forj.k gS rFkk bldk forj.k iw.kZ :Iks.k nksuksa e
,Q&forj.k ml lekfIr ds izlj.k ls eqDr gksrk gSA ftlls izfrn”kZ Nk¡Vs tkrs gSaA vr% eqDrk”kksa ds fofHk™k 
;qXeksa ¼Pairs½ ds fy, fHk™k&fHk™k ,Q&forj.k gksrs gSaA

12-2-2 F- forj.k ¼F-Distribution½ dh fo”ks’krk,a %  

d- izR;sd ,d&forj.k dk foLrkj 0 ls $

[k- ,Q&forj.k dks va”k ¼Numerator
tkrk gSA 

x- izR;sd ,d&forj.k ,d izkf;drk 

?k- ;g ,Q lrr~ caVu gS] vr% {ks=Qy ¼izkf;drk½ dk vuqeku yxkus ds fy, nks lhekvksa dh vko”;drk 
gksrh gSA  

M+- ,Q lefer caVu ugha gS rFkk ,Q
gks ldrk] rc izlj.k dk vuqikr _.kkRe

p- izR;sd va”k rFkk gj dh eqDrka”k ds leqP; ds fy, ,d i`Fkd ,Q&forj.k gksrk gS] bl izdkj 
,Q&forj.k dk ,d o`gr~ ifjokj gSA

N- ,Q&forj.k dk iz;ksx cgqr lko/kkuhiwoZd djus dh vko”;drk gS] D;ksafd bldk iz;ksx rHkh lEHko gS 
tc nksuksa lexz izlkekU; gS] blesa fdlh izdkj dh dksbZ NwV dh xqatkb”k ugha gSA

,Q&forj.k ¼n1-1=12 rFkk n2-1=16

 

 

 

 

 

 

 

 

fp= 12-

mijksDr fp= ,Q forj.k dks iznf”kZr dj jgk gS] tcfd va”k rFkk gj dh eqDrka”k ¼Lokra«; dksfV;k½ 
12 rFkk 16 gS ;g iznf”kZr dj jgk gS fd 5 izfr”kr ewY; 2
lkFkZdrk Lrj ds fy, ,Q forj.k dh lkjf.k;k¡ miyC/k gksrh gSaA tSls 5
12 rFkk gj dk eqDrka”k 16 ds fy, ewY; ns[kuk gS]

&vuqikr rFkk ,Q forj.k ds lkFk nks eqDrka”k ¼n1-1½ o ¼n2-1½ lac
½ gj esa vk;s izlj.k (S2

2) ds fy, gksrk gSA ,Q forj.k /kukRed :Ik ls 
½ forj.k gS rFkk bldk forj.k iw.kZ :Iks.k nksuksa eqDrka”kksa ij fuHkZj djrk gSA 

&forj.k ml lekfIr ds izlj.k ls eqDr gksrk gSA ftlls izfrn”kZ Nk¡Vs tkrs gSaA vr% eqDrk”kksa ds fofHk™k 
&forj.k gksrs gSaA 

½ dh fo”ks’krk,a %   

izR;sd ,d&forj.k dk foLrkj 0 ls $∞ rd gksrk gSA 

Numerator½ rFkk gj ¼Denomenator½ dh Lokra«; dksfV;ksa ds vk/kkj ij ns[kk 

izR;sd ,d&forj.k ,d izkf;drk caVu gSa rFkk bldk {ks=Qy 1 gksrk gSA 

lrr~ caVu gS] vr% {ks=Qy ¼izkf;drk½ dk vuqeku yxkus ds fy, nks lhekvksa dh vko”;drk 

,Q lefer caVu ugha gS rFkk ,Q ds ewY; lnSo /kukRed gksrs gSa] D;ksafd izlj.k tc
gks ldrk] rc izlj.k dk vuqikr _.kkRed dSls gksxk\  

izR;sd va”k rFkk gj dh eqDrka”k ds leqP; ds fy, ,d i`Fkd ,Q&forj.k gksrk gS] bl izdkj 
&forj.k dk ,d o`gr~ ifjokj gSA 

&forj.k dk iz;ksx cgqr lko/kkuhiwoZd djus dh vko”;drk gS] D;ksafd bldk iz;ksx rHkh lEHko gS 
U; gS] blesa fdlh izdkj dh dksbZ NwV dh xqatkb”k ugha gSA 

1=16 dksfV;ksa ds fy,  

-2-1 ,d&forj.k 

forj.k dks iznf”kZr dj jgk gS] tcfd va”k rFkk gj dh eqDrka”k ¼Lokra«; dksfV;k½ 
r dj jgk gS fd 5 izfr”kr ewY; 2-42 ls vf/kd gksxsaA lkekU;r;k 5
forj.k dh lkjf.k;k¡ miyC/k gksrh gSaA tSls 5% lkFkZdrk Lrj ij va”k dh eqDrka”k 

a”k 16 ds fy, ewY; ns[kuk gS] LrEHk esa 12 rFkk iafDr esa 16 ds fy, tks mHk;fu’B ewY; 

½ lacaf/kr gSA bldk 
forj.k /kukRed :Ik ls 

qDrka”kksa ij fuHkZj djrk gSA 
&forj.k ml lekfIr ds izlj.k ls eqDr gksrk gSA ftlls izfrn”kZ Nk¡Vs tkrs gSaA vr% eqDrk”kksa ds fofHk™k 

½ dh Lokra«; dksfV;ksa ds vk/kkj ij ns[kk 

lrr~ caVu gS] vr% {ks=Qy ¼izkf;drk½ dk vuqeku yxkus ds fy, nks lhekvksa dh vko”;drk 

Red gksrs gSa] D;ksafd izlj.k tc _.kkRed ugha 

ka”k ds leqP; ds fy, ,d i`Fkd ,Q&forj.k gksrk gS] bl izdkj 

&forj.k dk iz;ksx cgqr lko/kkuhiwoZd djus dh vko”;drk gS] D;ksafd bldk iz;ksx rHkh lEHko gS 

forj.k dks iznf”kZr dj jgk gS] tcfd va”k rFkk gj dh eqDrka”k ¼Lokra«; dksfV;k½ 
42 ls vf/kd gksxsaA lkekU;r;k 5% rFkk 10% 

lkFkZdrk Lrj ij va”k dh eqDrka”k 
ds fy, tks mHk;fu’B ewY; 
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(Intersectional value) 2-42] ,Q&forj.k dh vf/kdre lhek fu/kkZfjr djsxk] ifjyf{kr ,Q eku ;fn blls 
vf/kd gksxk] rks “kwU; ifjdYiuk vLohd`r dj nh tk;sxhA 

12-3 izlj.k fo”ys’k.k dh ekU;rk,¡ % 

izlj.k fo”ys’k.k fuEufyf[kr ewyHkwr ekU;rkvksa ij vk/kkfjr gS ftudh iwfrZ vko”;d gS %& 

d- izlkekU;rk ¼Normailty½ % bl lekf’V dk forj.k izlkekU; gksuk pkfg, ftlesa ls ;kn`fPNd izfrn”kksZa 
dk p;u fd;k x;k gSA ewy lekf’V esa ekud izlkekU; oØ ds lHkh ekSfyd vfHky{k.k fo|eku gksus 
pkfg, ftlls fd izfrn”kZ lekf’V dk izfrfuf/kRo dj ldsaA 

[k- Lora=rk ¼Independence½ % izfrn”kZ bdkbZ;ksa dk p;u ;kn`fPNd] le&lEHkkoh vkSN Lora= gksuk 
pkfg,A ;fn p;u Lora= ugha gksrk gS rks lg&lEcU/k dh mifLFkfr ds dkj.k izlj.k&fo”ys’k.k 
ijh{k.k dh mikns;rk dqN de gks tkrh gSA  

x- ltkrh;rk ¼Homogneeity½ % mu ewy lekf’V;ksa ds ek/; vkSj izlj.k ftuls izfrn”kZ fy;s x;s gSa] 
ltkrh; gksus pkfg, vFkkZr~ muesa lkFkZd varj ugha gksuk pkfg,A lw=kuqlkj& 

Ho :  μ1= μ2= μ3=- - - - - - - μk 

  σଵ
ଶ = σଶ

ଶ = σଷ
ଶ = σସ

ଶ = − − σ୏
ଶ

  

?k- latksT;rk ¼Additine Property½ % izlj.k ds fofHk™k lzksrksa dk dqy izlj.k ds izfr ;ksxnku la;kstu 
¼Addive½ gksuk pkfg, vFkkZr~ fofHk™k la?kVd&izlj.kksa dk ;ksx dqy izlj.k ds cjkcj gksuk pkfg,A 

12-4 izlj.k fo”ys’k.k dh mi;ksfxrk % 

izlj.k fo”ys’k.k fof/k dk mi;ksx foKku dh] vusd “kk[kkvksa esa foLr`r iz;ksx gksrk gSA izeq[k :Ik ls 
fuEu {ks=ksa esa bl izfof/k ds vf/kdka”k vuqiz;ksx fd;s tkrs gSa %& 

d& vusd ek/;ksa ds vUrjksa dh tk¡p % 

nks izfrn”kksZa dh lekUrj ek/;ksa ds vUrj dh lkFkZdrk tk¡pus ds fy, cM+s izfrn”kksZa esa lkekU; forj.k 
ds {ks=QYk ij vk/kkfjr Z- vkeki dk rFkk NksVs izfrn”kksZa ds fy, LVqMsUV ds Vh&ijh{k.k ¼Students test½ dk 
iz;ksx fd;k tkrk gSA ijUrq nks ls vf/kd vFkkZr~ vusd ek/;ksa ds vUrjksa dh ,d lkFk tk¡p djus ds fy, 
izlj.k&fo”ys’k.k fof/k viukbZ tkrh gSA blls ;g fu’d’kZ fudkyk tkrk gS fd lHkh izfrn”kZ ,d gh ltkrh; 
ewy lef’V ls pqus x;s gSa vkSj ek/;ksa eas vUrj dsoy izfrp;u =qfV ds dkj.k gS vFkok vUrj lkFkZd gS vkSj 
vU; dkj.kksa ls gSaA  

[k- izlj.kksa ds vUrj dk lkFkZdrk&ijh{k.k % izlj.k fo”ys’k.k esa iz;qDr ,d xq.kkad ¼F-coefficient½ ;k 
izlj.k vuqikr ¼Variation Ratio½ dk vuqiz;ksx fofHk™k izfrn”kksZa ds izlj.kksa ds vUrj dh lkFkZdrk dh 
tk¡p djus ds fy, Hkh fd;k tkrk gSA 

x- f}&ekxhZ oxhZdj.k esa iz;ksx % tc leadksa dks nks v/kkjksa ij vusd oxksZa esa oxhZd`r fd;k tkrk gS rc 
Hkh izlj.k&fo”ys’k.k dh izfØ;k }kjk ltkrh;rk dk v/;;u fd;k tkrk gSA 

?k- lg&lEcU/k ,oa izrhixeu dh tk¡p % izrhixeu dh jSf[kdrk ¼lineartiy of regression½] lg&lca/k 
vuqikr dh lkFkZdrk vkSj cgqxq.kh&lg&lECkU/k xq.kkad dh lkFkZdrk dk ijh{k.k djus ds fy, Hkh 
izlj.k&fo”ys’k.k dk iz;ksx fd;k tkrk gSA 
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bl izdkj fofHk™k {ks=ksa esa izlj.k&fo”ys’k.k “kks/k&dk;Z dk ,d egRoiw.kZ vkSj mi;ksxh midj.k 
gSA 

12-5 dkjd fo”ys’k.k ¼Factor Analysis½ % 

vktdy ds vuqla/kkuksa esa cgq&pjh; leadksa ds fo”ys’k.k dk izpyu c<+rk tk jgk gSA ftlds fy, 
vusd cgq&pjh; izfof/k;ksa dk iz;ksx fd;k tk jgk gSA bUgha esa ls ,d izfof/k dkjd fo”ys’k.k izfof/k gSaA bl 
fof/k esa x.kuk dk;Z vR;Ur tfVy gksrk gS rFkk buesa izk;% mPp xf.kr dk iz;ksx djuk gksrk gSA blfy, bl 
fof/k ds }kjk lead fo”ys’k.k ds fy, izk;% dEI;wVj dk mi;ksx fd;k tkrk gSA fQj Hkh fof/k;ksa ds mi;ksx dh 
lEHkkouk dks le>us rFkk dEI;wVj ls izkIr ifj.kkeksa dh leqfpr O;k[;k ds fy, bu fof/k;ksa ds lS)kfUrd i= 
dk Kku vR;Ur vko”;d gSA 

dkjd fo”ys’k.k fof/k dk izfriknu oLrqr% ijh{k.k izkIrkadksa ds :Ik esa ekih xbZ ;ksX;rkvksa esa O;fDrxr 
fHk™krk ds fy, mÙkjnk;h pjksa dks Kkr djus ds fy, fd;k x;k FkkA bl fof/k esa fofHk™k ijh{k.kksa ;k pjksa ij 
izkIr vadkas ds e/; lg&lEcU/k xq.kkad ¼rs½ Kkr fd;s tkrs gSa rFkk fQj bu lg&lEcU/k xq.kkadksa dk 
lkaf[;dh; fo”ys’k.k djds mu foekvksa ¼Dimensions½ ;k dkjdksa ¼Factors½ dks Kkr fd;k tkrk gS tks fofHk™k 
pjksa esa dqN u dqN ek=k esa mifLFkr gSA bu foHkkxksa vFkok dkjdksa dh O;k[;k bl vk/kkj ij dh tkrh gS fd 
budk fofHk™k ijh{k.kksa esa D;k Hkkj ¼weitage½ gSA blds fy, fdlh foHkk ;k dkjd ij vf/kd Hkkj j[kus okys 
ijh{k.kksa esa ns[kk tkrk gS fd muesa ,slk mHk;fu’B va”k ¼Common Portion½ D;k gS tks mu ijh{k.kksa eas yxHkx 
ugha gS ftuds fy, bl oh;k ;k dkjd ij cgqr de vFkok ux.; Hkkj gSA vr% dkjd fo”ys’k.k dks ,d ,slh 
lkaf[;dh; fof/k ds :Ik esa ifjHkkf’kr fd;k tk ldrk gS ftlds }kjk vusd pjksa ds of.kZr fdlh lewg dks 
vis{kkd`r de vUrfuZfgr dkjdksa ds }kjk vf/kd ljyrk ls izLrqr fd;k tk ldrk gSA dkjd fo”ys’k.k dh 
rqyuk jlk;u “kkL= ds rRo fo”ys’k.k ls dh tk ldrh gS] ftlesa fofHk™k ;kSfxdksa ¼Coompounds½ dks muds 
ewy rRoksa ¼Elements½ ds :Ik esa fo”ysf’kr djds le>k tkrk gSA vusd foekvksa okyh ;ksX;rk ds lS)kfUrd 
foospu dks le>us ds dk;Z es dkjd fo”ys’k.k ,d egRoiw.kZ Hkwfedk vnk djrh gSA 

12-5-1 dkjd fo”ys’k.k dh ekU;rk,¡ % 

dkjd fo”ys’k.k rhu ewy ekU;rkvksa ij vk/kkfjr gSA bu rhuksa ekU;rkvksa dk Kku dkjd fo”ys’k.k dh 
izd`fr dks le>us ds fy, vR;Ur vko”;d gksus ds dkj.k bu rhuksa ekU;rkvksa dks la{ksi esa vkxs izLrqr fd;k 
tk jgk gSA 

izFke % fdlh O;fDr ds }kjk fdlh ijh{k.k ij vftZr izkIrkad ¼X½ nks ckrksa& izFke ijh{k.k ds }kjk 
ekih tk jgh fofHk™k ijLij vlEcfU/kr ewy ;ksX;rkvksa vFkkZr~ dkjdksa dks ijh{k.k esa fn;s Hkkj] rFkk f}rh; ml 
O;fDr esa fo|eku ml ;ksX;rkvksa ds ifjek.k ij fuHkZj djrk gSaA vr% fdlh O;fDr i ds }kjk ijh{k.k ij 
izkIrkad ds lkis{k ekud izkIrkad dks js[kh; Qyu ¼liner function½ ds :Ik esa fuEuor~ fy[kk tk ldrk gS& 

Sji = CjiX1i+Cj2X2+ . .. . . . cjg x gi 

tgk¡& Sji =   i os O;fDr dk j os ijh{k.k ij ekud izkIrkad  

 Cji =   ijh{k.k j dk izFke dkjd ds fy, Hkkj  

CJ2 =   ijh{k.k j dk nwljs dkjd ds fy, Hkkj vkSj blh rjg Cj3---  CJg bR;kfnA 

X1i =   i os O;fDr esa fo|eku izFke dkjd dk ekud izkIrkad ds   :Ik esa ifjek.k 

X2i =   i os O;fDr esa fo|eku nwljs dkjd dk ekud izkIrkad ds  :Ik esa ifjek.k vkSj 
blh rjg Xgi bR;kfnA 
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f}rh;% ijLij lEcfU/kr vusd ijh{k.kksa eas mHk;fu’B dqN ewyHkwr ;ksX;rk,¡ ¼Common Basic 
Abilities½ gksrh gS ftUgsa mHk;fu’B dkjd dgk tk ldrk gSA mHk;fu’B dkjd “kCn ls rkRi;Z fdlh ,sls 
dkjd ls ugha gS] tks lHkh ijh{k.kksa esa fo|eku gSaA oju~ ,sls dkjd ls gS tks de&ls&de nks vFkok vf/kd 
¼At least two or more½ ijh{k.kksa esa fo|eku gSA vr% fdlh ijh{k.k esa nks rjg ds dkjd fo|eku gSA vr% 
fdlh ijh{k.k esa nks rjg ds dkjd fo|eku gks ldrs gSa] mHk;fu’B dkjd tks vU; ijh{k.kksa esa Hkh fo|eku 
gksrs gS rFkk fof”k’V dkjd tks dsoy mlh ijh{k.k esa fo|eku gksrk gSA D;ksafd fdlh Hkh ijh{k.k esa dqy 
izlj.k dk ,d Hkkx ekiu dh =qfV;ksa ds dkj.k gksrk gsa vr% fdlh Hkh ijh{k.k ds dqy izlj.k dks mHk;fu’B 
dkjd izlj.k ¼specifice factor variance½ rFkk =qfV izlj.k ¼Eror variance½ esa ckaVk tk ldrk gSA lehdj.k 
ds :Ik esa& σ

ଶ

୘
=  σ

ଶ

େ
+ σ

ଶ

ୗ
+ σ

ଶ

୉
          

;fn fofHk™k mHk;fu’B dkjdksa ds izlj.kksa dks vyx&vyx fy[kk tk;s rd ;g lehdj.k fuEu gksxk& 

σ୘  

ଶ =  σେభ 

ଶ + σେమ 

ଶ − − − − − σେ౨ 

ଶ +  σେ  

ଶ + σ୉  

ଶ  

blh lehdj.k dks mlds ck;sa i{k vFkkZr~ σ୘  

ଶ  ls Hkkx djus ij 

ijkLukrd d{kkvksa esa Nk= la[;k 

o’kZ dyk 
ladk; 

foKku 
ladk; 

Okkf.kT; 
ladk;  

fof/k 
ladk; 

izFke o’kZ 200 170 165 250 

f}rh; o’kZ 180 140 160 220 

Rk`rh; o’kZ 150 125 145 190 

lkj.kh 12-5-1 

pjksa ds chp ijLij lg&lEcU/k xq.kkadksa dks eSfVªDl ds :Ik esa fuEuor~ <+ax ls izLrqr fd;k tk ldrk 

gS& 

             lg&lEcU/k xq.kkad lkj.kh 

 

 

 

 

 

 

eSfVªDl :Ik 

200 170 165 250 

180 140 160 220 

150 125 145 190 

pj  X1 X2 X3 

X1 1-00 -45 -38 

X2 -45 1-00 -27 

X3 -38 -27 1-00 

eSfVªDl :Ik 

1-00 -45 -38 

-45 1-00 -27 

-38 -27 1-00 
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lkj.kh 12-5-2 

fofHk™k izdkj dh eSfVªDlksa rFkk eSfVªDlksa ds ;ksx] vUrj o xq.kk ds dqN ljy mnkgj.k vkids le> 

dks fodflr djus ds fy, izLrqr gS& 

,sls eSfVªDl ftlesa lHkh vad “kwU; gksrs gS] mUgsa “kwU; eSfVªDl dgk tkrk gS tSls& 

 0 0 0 

 0 0 0    bls 0 ladsrk{kj ls iznf”kZr djrs gSaA 

“kwU; eSfVªDl ¼Zero Matrix½ 

tc fdlh eSfVªDl esa iafDr;ksa rFkk LrEHkksa dh la[;k leku gksrh gS vFkkZr~ m=n rc ,slh eSfVªDl dks 

oxZ eSfVªDl ¼Square Matrix½ dgrs gSa tSls& 

 3 7 5 
 6 9 2   
 0 4 6 

oxZ eSfVªDl ¼Zero Matrix½ 

,d ,slk oxZ eSfVªDl ftlesa eq[; d.kZ ¼Principal Diagonal½ ds lHkh vad,d rFkk “ks’k vad “kwU; 

gksrs gS] bdkbZ eSfVªDl dgykrh gS rFkk bls I ladsrk{kj ls iznf”kZr djrs gSaA tSls 

 1 0 0 
 0 1 0   
 0 0 1 

bdkbZZ eSfVªDl ¼Unit Matrix½ 

uksV % “kwU; eSfVªDl rFkk bdkbZ eSfVªDl Øe”k% lkekU; vadxf.kr ds “kwU; rFkk ,d vad ds led{k 
¼Analogous½ gksrh gSaA 

;fn fdlh eSfVªDl A dh iafDr;ksa rFkk LrEHkksa dks ,d nwljs ls ifjofrZr ¼Interchange½ dj fn;k tk, 
rd izkIr eSfVªDl A dh Økalikst eSfVªDl ¼Transpose Matrix½ dgk tkrk gSa ftls A’ ls bafxr fd;k tkrk 
gSA tSls& 

 

 3  8   4 2   3 6 1 
A=   6  7   5 0 A1 =  8 7 2   

 1  2   6 9          4 5 6 
2 0 9 
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;fn fdlh eSfVªDl dh VªkUlikst eSfVªDl *A* ewy eSfVªDl A ds leku gksrh gS vFkkZr~ A=A1 rc ,slh 
eSfVªDl dks lefer eSfVªDl ¼Sgmementrical Matrix½ dgrs gSaA lef;r eSfVªDl esa eq[; f=dk.kZ ds nksuksa vksj 
dh la[;k,a ,d tSlh gksrh gSA lefer eSfVªDl esa izk;% fu’d’kksZa ds uhps ds vFkok Åij ds Hkkx dh la[;kvkas 
dks izk;% ugha nsrs gSaA tSls& 

 3 4 2  3 4 2   3 
    6 6 1 vFkok    6 1 vFkok 4 6 

 2 1 8       8  2 1 8  
 

Lkefer eSfVªDl  

leku vkdkj dh nks eSfVªDlksa dk ;ksx muds led{k ¼Crasponding½ ekuksa ds ;ksx ls cuh eSfVªDl 
gksrk gSA blh izdkj ls leku vkdkj dh nks eSfVªDlksa dk varj muds led{k ekuksa ds vUrj ls cuh eSfVªDl 
gksrk gSA 

 3 5 2   5 9 2 
A=   0 6 1 B =  4 6 3   

 2 7 8         5 0 3 
 

  
3$5 5$9 2$2      8 14 4 

A+B  0$4 6$6 1$3  =  4 12 4   
  2$5 7$0 8$3    7 7 11 

 

3&5 5&9 2&2      &2 &4 0 
A-B  0&4 6&6 1&3  =  &4 0    &2   

  2&5 7&0 8&3    &3 7 5 

 

eSfVªDlksa dh xq.kk esa **iafDr ls LrEHk** ¼Row by columm½ ds fu;e dk ikyu fd;k tkrk gSA vr% 

xq.kk djus ds fy, eSfVªDl ‘A’ rFkk eSfVªDl ‘B’ ds Øe”k% LrEHk ,oa iafDr;ksa dh la[;k cjkcj gksuh pkfg,A 

eSfVªDl A dks eSfVªDl B ls xq.kk djus ij izkIr eSfVªDl AB ds fofHk™k eku eSfVªDl A dh fofHk™k iafDr;ksa rFkk 

eSfVªDl B ds fofHk™k LrEHkksa ds ekuksa ds xq.kuQyksa dk ;ksx djds izkIr fd;s tkrs gSaA eSfVªDl A dh i oha iafDr 

rFkk eSfVªDl B ds J osa LrEHk ds ekuksa ds xq.kuQyksa dk ;ksx eSfVªDl AB ds I oha iafDr o J osa LrEHk ij fLFkr 

eku gksrk gSA vr% eSfVªDl A dh izFke iafDr ds ekuksa dh xq.kk eSfVªDl B ds izFke LrEHk ds ekuksa ls djus ij 

izkIr xq.kuQyksa dk ;ksx eSfVªDl AB dh izFke iafDr o izFke LrEHk ij fLFkr eku gksrk gSA blh izdkj ls A 
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dh izFke iafDr o B dh f}rh; LrEHk ds ekuksa ds xq.kuQyksa dk ;ksx eSfVªDl AB dh izFke iafDr o f}rh; 

LrEHk ds eku dks crkrk gSA vr% m x n vkdkj dh eSfVªDl dks nxk vkdkj dh eSfVªDl ls xq.kk djus ij 

mxk vkdkj dh eSfVªDl izkIr gksrh gSA vFkkZr~& 

A m x n XB nxk = AB nxk 

2 4 0   2      3   

A=  3 1 5 B =  1      0 

3 4 2    5       2 

  

2X2$4X1$0X5 2X3$4X0$0X2  8 6   
   AB=  3X2$1X1$5X5 3X3$1X0$5X2 ¾  32 19 

3X2$4X1$2X5 3X3$4X0$2X2  20 13  

 

fdlh eSfVªDl dh xq.kk “kwU; eSfVªDl ls djus ij xq.kuQy ds :Ik esa lnSo gh “kwU; eSfVªDl gh izkIr 
gksrh gSA vr%  

AO = O rFkk OA = O 

fdlh oxZ eSfVªDl dh mlh vkdkj dh bdkbZ eSfVªDl ls xq.kk djus ij ogh eSfVªDl izkIr gksrh gSA 
vr%  

AI = A rFkk IA=A 

;fn A rFkk B nks ,slh eSfVªDl gS dh AB=I] rc B eSfVªDl dks A eSfVªDl dk foykse dgrs gSa rFkk 
A' ls fy[krs gSaA vr%  

A A'  = I = A' A 

 1      2 3      3   &2     &1 
A=   2      5 7 izfrykse eSfVªDl A' =  &4 1     &1                         

&2    &4    &5                2 0  1 

  

1X3$2X-4$3X2 1X&2$2X1$3X0 1X&1$2X-1$3X1   
   A X A' = 2X3$5X&4$7X2 2X-2$5X1$7X0 2X&1$5X-1$7X1 
       &2X3$&4X&4$&5X2 &2X-2$&4X1$&5X0 &2X-1$&4X-1$ &5X1  
 
 
 

264



 
 

1 0 0    
  = 0 1 0 
   0 0 1 

,d eSfVªDl ls nwljs eSfVªDl dk xq.kk djus ds Ik”pkr~ ;fn Hkkx nsuk gks rks Hkkx ugha fn;k tkr 

ldrk] blfy, fdlh eSfVªDl dk izfrYkkse lh/ks&lh/ks Kkr djuk lEHko ugha gSA oLrqr% izfrykse eSfVªDl Kkr 

djus ds fy, eSfVªDl fotxf.kr ds Kku dh vko”;drk gksrh gSA bPNqd ikBd vU;= ls Kku izkIr dj 

ldrs gSaA dEI;wVj ds }kjk lead fo”ys’k.k djkrs le; dEI;wVj dk;ZØe ¼Software½ Lor% gh izfrykse 

eSfVªDl rS;kj dj ysrs gSaA blfy, lkekU; ikBdksa ds fy, vko”;d ugh gSA 

12-5-3 dkjd fo”ys’k.k dh fof/k % 

dkjd fo”ys’k.k ftu rhu ekU;rkvksa ij vk/kkfjr gS mlh ij dkjd fo”ys’k.k dh fof/k dk izfriknu 

fd;k x;k gSA fuEu mnkgj.k ls dkj.k fo”ys’k.k ds izR;; dks Li’V fd;k x;k gSA ng ijLij lg&lEcfU/kr 

ijh{k.kksa esa pkj mHk;fu’B dkjd ¼Common Factors½ gSaA bu ijh{k.kksa ds izlj.k lehdj.kksa dks mHk;fu’B 

dkjd izlj.k] fof”k’V dkjd izlj.k rFkk =qfV izlj.k ds :Ik esa fuEu <+ax ls izLrqr fd;k tk ldrk gS& 

izFke ijh{k.k ds fy, 1-00 ¾ a
2
11$ a

2
12$ a

2
13$ s

2
14$ e

2
1 

f}rh; ijh{k.k ds fy, 1-00 ¾ a
2
21$ a

2
22$ a

2
23$ s

2
2$ e

2
2 

r`rh; ijh{k.k ds fy, 1-00 ¾ a
2
31$ a

2
32$ a

2
33$ s

2
3$ e

2
3 

prqFkZ ijh{k.k ds fy, 1-00 ¾ a
2
41$ a

2
42$ a

2
43$ s

2
4$ e

2
4 

iape ijh{k.k ds fy, 1-00 ¾ a
2
51$ a

2
52$ a

2
53$ s

2
5$ e

2
5 

‘k’Ve ijh{k.k ds fy, 1-00 ¾ a
2
61 $ a

2
62 $ a

2
63$ s

2
6 $ s

2
6
 

mijksDr lehdj.k esa fofHk™k a xq.kkad fofHk™k ijh{k.kksa ds fy, fofHk™k dkjdksa ds dkj.k Hkkjksa ¼Factor 
coading½ dks crkrs gSaA ;fn bu dkjd Hkkjksa dks eSfVªDl ds :Ik esa izLrqr fd;k tk; rc fuEuor~ eSfVªDl 
izkIr gksxh ftls dkjd eSfVªDl ¼Factor Matrix½ dgrs gSa rFkk F ladsrk{kj ls fy[krs gSa] vr% 

 
a11 a12 a13    

    a21 a22 a23  
  F= a31 a32 a33 

   a41 a42 a43 

   a51 a52 a53 

   a61 a62 a63 
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;fn bl F eSfVªDl ds LrEHkksa dks izfDr;ksa ls rFkk iafDr;ksa dks LrEHkksa ls cny fn;k tk; rc Vªkalikst 
¼Transpose Matrix½ izkIr gks tk;sxh ftls F1 ladsrk{kj ls fy[k ldrs gSaA vr% 

a11 a21 a31 a41 a51 a61 

F!=  a12 a22 a32 a42 a52 a62 

a13 a23 a33 a43 a53 a63 

 

eSfVªDl F dks LrEHkksa F1 ls xq.kk djus ij&  

F X F1 

= a
2
11 $ a

2
12 $ a

2
13  a11 a21 $ a12 a22$ a13 a23

-- -- --  a11 a61$ a12 a62$ a13 a63  

a21 a11 $ a22 a12$ a23 a13 a2
21$ a

2
22 $ a2

23
 
   

       -- -- --  a21 a61$ a22 a23 $ a23 a63 

a61 a11 $ a62 a12$ a63 a13 a61 a21$a62 a22$ a63 a23
  -- -- --  a2 61 $ a2

62 $ a2
63 

 

 

  nଵ
ଶ
    𝑟ଵଶ

 
  𝑟ଵଷ

 
   𝑟ଵସ

 
 𝑟ଵହ

 
 𝑟ଵ଺

 
 

¾  𝑟ଶଵ
 

    nଶ
ଶ
  𝑟ଶଷ

 
   𝑟ଶସ

 
 𝑟ଶହ

 
 𝑟ଶ଺

 
 

   𝑟ଷଵ
 

    𝑟ଷଶ
 

  nଷ
ଶ
   𝑟ଷସ

 
 𝑟ଷହ

 
 𝑟ଷ଺

 
 

   𝑟ସଵ
 

    𝑟ସଶ
 

  𝑟ସଷ
 

   nସ
ଶ
 𝑟ସହ

 
 𝑟ସ଺

 
 

   𝑟ହଵ
 

    𝑟ହଶ
 

  𝑟ହଷ
 

   𝑟ହସ
 

 nହ
ଶ
 𝑟ହ଺

 
 

  𝑟଺ଵ
 

    𝑟଺ଶ
 

     𝑟଺ଷ
 

   𝑟଺ସ
 

 𝑟଺ହ
 

 n଺
ଶ
 

 

 

  

Li’V gS fd mijksDr eSfVªDl fofHk™k ijh{k.kksa ds e/; lg&lEcU/k xq.kkadksa dks O;Dr djrh gSA vr% 

bls lg&lEcU/k eSfVªDl dgk tkrk gS rFkk ‘R’ ladsrk{kj ls fy[kk tkrk gSA ;gk¡ ij Li’V djuk mfpr 

gksxk fd bl eSfVªDl ds fod.kZ (Diagonal) ij fLFkr eku ijh{k.kksa dk Lo;a ls lg&lEcU/k u gksdj 

mHk;fu’Bk (Reduced Corrlation Matrix)  Hkh dgk tkrk gS rFkk tc fod.kZ esa n2 ds LFkku ij 1-00 fy[krs 

gSa rks bl eSfVªDl dks iw.kZ lg&lEcU/k (Complete Collection Matrix) dgrs gSaA dkjd eSfVªDl rFkk 

lg&laca/k eSfVªDl ds lEcU/k dks lkadsfrd :Ik esa fuEuor~ fy[kk tk ldrk gS& 

R= F F' 

;g dkjd fo”ys’k.k dk ewy lehdj.k gSA bl lehdj.k ds ck¡;sa i{k vFkkZr~ lg&lEcU/k eSfVªDl R 

dks fdlh lewg ij fofHk™k ijh{k.k iz”kkflr djds izkIr vadksa ds e/; lg&lEcU/k xq.kkadksa dh x.kuk djds 

Kkr fd;k tk ldrk gSA ijUrq nk¡;sa i{k vFkkZr~ dkjd eSfVªDl F vFkok Vªkalikst eSfVªDl F' dks lh/ks&lh/ks 

Kkr djuk lEHko ugha gSA oLRkqr% lg&lEcU/k eSfVªDl R dh lgk;rk ls dkjd eSfVªDl F dks Kkr djuk gh 
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dkjd fo”ys’k.k dh eq[; leL;k gSA dkjd eSfVªDl dh lgk;rk ls lg&lEcU/k eSfVªDl Kkr djuk ljy gSA 

ijUrq lg&lEcU/k eSfVªDl dh lgk;rk ls dkjd eSfVªDl rS;kj djuk ,d tfVy dk;Z gSA vr% dkjd 

fo”ys’k.k dh leL;k fdlh lg&lEcU/k eSfVªDl ls izkjEHk gksrh gS rFkk bldh ifjf.kfr dkjd eSfVªDl dh 

izkfIr esa fufgr jgrh gSA 

12-6 foHksnd fo”ys’k.k ¼Discrimenat Analysis½ % 

foHksnd Qyu fo”ys’k.k ,d ,slh lkaf[;dh; fof/k gS] tks nks ;k nks ls vf/kd lewgksa ds chp vusd 

pjksa ij vUrjksa dk ,d lkFk v/;;u djrh gSA vkius le>k gS fd dkjd fo”ys’k.k fof/k esa fdlh ,d 

izfrn”kZ ls izkIr vusd pjksa ds izkIrkadksa ds chp ds lg&lEcU/k xq.kkadksa dk fo”ys’k.k djds mu pjksa ds 

lajpukRd ?kVdksa dks Kkr fd;k tkrk gSA blds foijhr foHksnd fo”ys’k.k ,d ,slh fof/k gS ftlesa dbZ fofHk™k 

lewgksa ds fy, vusd pjksa ij izkIrkadks dk fo”ys’k.k djds lewgksa ds e/; fofHk™k pjksa ds vk/kkj ij foHksn dh 

laHkkouk fookfgr rFkk vfookfgr O;fDr;ksa ds nks lewgksa esa ls izR;sd O;fDr dks rhu pjksa& vk;q ¼X1½] f”k{kk 

Lrj ¼X2½ rFk jkstxkj vk;q ¼X3½ ij ekik x;k gSA “kks/kdÙkkZ tkuuk pkgrk gS fd D;k bu rhu pjksa ds 

izkIrkadksa ds vk/kkj ij fookfgr rFkk vfookfgr O;fDr;ksa esa foHksn fd;k tk ldrk gS rFkk ;fn ,slk djuk 

lEHko gS] rc bl izdkj ds foHksnhdj.k dk loksZÙke rjhdk D;k gks ldrk gS\ bl izdkj Hkh dg ldrs gS fd 

“kks/kdÙkkZ dh leL;k gSa fd bu rhu pjksa ij izkIr vadksa ds vk/kkj ij fdlh O;fDr ds fookfgr vFkok 

vfookfgr gksus dk iwoZdFku djuk lEHko gS vFkok ugha] rFkk ;fn ,slk djuk laHko gS rc fdl izdkj ls ,slk 

fd;k tk ldrk gSA foHksnd Qyu fo”ys’k.k fof/k bl izdkj dh leL;k dk lek/kku izLrqr djrh gSaA 

lewgksa ds e/; foHksn djus ds fy, ftu pjksa dk mi;ksx fd;k tkrk gS mUgsa foHksnd pj vk;q 

¼Discrimenant Variables½ dgrs gSaA foHksnd fo”ys’k.k ds }kjk foHksnd Qyu ¼Discriminant function½ Kkr 

fd;k tkrk gSA vr% foHksnd Qyu foHksnd pjksa dks ,d pj ds :Ik esa la;qDr djus dh ,d lehdj.k gksrh 

gS& 

 

   Y=  w1x1 + W2 x 2 $ w3 x3 

Tkgk¡ Y = foHksnd Qyu izkIrkad 

X1 = izFke pj ij izkIrkad 

X2 = f}rh; pj ij izkIrkad 

X3 = r`rh; pj ij izkIrkad 
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W1 = izFke pj ds fy, foHksnd Qyu esa Hkkj   

W2 = f}rh; pj ds fy, foHksnd Qyu esa Hkkj 

X3 = r`rh; pj ds fy, foHksnd Qyu esa Hkkj 

vr% Li’V gS fd fofHk™k pjksa ds izkIrkadksa rFkk muls lEcfU/kr Hkkjksa ds xq.kuQyksa ds ;ksx ls foHksnd 

Qyu izkIrkad izkIr gksrk gSA 

12-6-1 foHksnd Qyu fo”ys’k.k ds mís””; %  

foHksnd Qyu fo”ys’k.k ds mís”; dks iz”u :Ik eas fuEuor~ fy[kk tk ldrk gS %& 

¼d½- ekis x;s pjksa esa ls dkSu&dkSu ls pj fofHk™k lewgksa ds e/; vUrj djus esa mi;ksxh fl) gks ldrs gSa\ 

¼[k½- bu pjksa dks xf.krh; lehdj.k ds :Ik esa fdl izdkj ls la;qDr djds izLrqr fd;k tk ldrk gS\ 

¼x½- mijksDr <+ax ls izkIr lehdj.k ds }kjk fd;s x;s iwoZ dFku dh ifjekftZrrk ¼Accurancy½ D;k gS\ 

foHksnd Qyu fo”ys’k.k bu rhuksa iz”uksa dk mÙkj izLrqr djrk gSA 

12-6-2 foHksnd Qyu fo”ys’k.k dh ekU;rk,¡ %  

vU; izkpfyd lkaf[;dh; fof/k;kas ds leku foHksnd fo”ys’k.k fof/k Hkh leadksa ds laca/k esa dqN 

ekU;rkvksa ij vk/kkfjr gSA tks fuEufyf[kr gS& 

d- fofHk™k lewg ijLij viothZ gS vFkkZr~ dksbZ Hkh iz;ksT; dsoy ,d gh lewg dk lnL; gks ldrk gSA 

[k- lHkh foHksnd pjksa dk ekiu vUrfjr vFkok vkuqikfrd Lrj ij fd;k x;k gS vFkkZr~ muds fy, 

e/;eku rFkk ekud fopyu dh x.kuk djuk lEHko gSA 

x- vyx&vyx foHksnd pjksa ds chp mPp Lrjh; lg&laca/k ugha gSA fdlh pj ls ?kfu’B :Ik ls lacaf/kr 

vU; pj dksbZ fo”ks’k vfrfjDr lwpuk iznku ugha dj ikrs gSA  

?k- fofHk™k foHksnd pj lHkh lewgksa eas cgq&lkekU; forj.k ¼Multiple normal Distribution½ j[krs gSa vFkkZr~ 

vU; pjksa ds lHkh ekuksa ds fy, izR;sd pj dk forj.k lkekU; izkf;drk oØ ds vuq:Ik gSA 

M+- izR;sd foHksnd pj ds fy, fofHk™k lewgksa dk izlj.k ¼variance½ yxHkx leku gSA 

p- foHksnd pjksa ds izR;sd ;qXe ds fy, fofHk™k lewgksa dk lg&izlj.k ¼Co-Vainance½ yxHkx leku gSA 
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“kks/kdÙkkZ tc bl fof/k dk iz;ksx djrk gS rks mls fuf”p; gh bu ekU;rkvksa dh iwfrZ lqfuf”pr dj 

ysuh pkfg,A 

12-7 cks/k iz”u % 

 

[kkyh LFkku dh iwfrZ djsa& 

1- izlj.k&fo”ys’k.k vusd ek/;ksa dh------------------------------ dh tk¡p djrk gSA 

2- izlj.k fo”ys’k.k-------------------------------ij vk/kkfjr gSA 

3- izR;sd ,d&forj.k ,d------------------------------ caVu gSA 

4- cgqpjh; leadksa ds fo”ys’k.k ds fy,----------------------------- izfof/k;ksa dk iz;ksx fd;k tkrk gSA 

5- dkjd fo”ys’k.k------------------------------ ewy ekU;rkvksa ij vk/kkfjr gSA 

6- eSfVªDlksa dh xq.kk esa--------------------------- ds fu;e dk ikyu fd;k tkrk gSA 

lR; ,oa vlR; Nk¡fV, %& 

1- dkjd fo”ys’k.k ftu rhu ekU;rkvksa ij vk/kkfjr gS mlh ij dkjd fo”ys’k.k dh fof/k dk izfri{k 

fd;k x;k gSA 

2- foHksnd Qyu fo”ys’k.k nks ;k nks ls vf/kd lewgksa ds chp vusd pjksa ij varjksa dk ,d lkFk v/;;u 

djrh gSA 

3- ,Q&forj.k dk fOkLrkj 0 ls &∞ rd gksrk gSA 

4- ANOVA dks Analysis of Variance laf{kIr :Ik esa tkuk tkrk gSA 

12-8 cks/k iz”uksa dk mÙkj % 

[kkyh LFkku dh iwfrZ djsa& 

1- ltkrh;rk] 2- ,Q&forj.k] 3- izkf;drk] 4- cgqpjh;] 5- rhu] 6- ifDr ls LrEHkA 

lR; ,oa vlR; & 

1- lR;] 2- lR;] 3- vlR;] 4- vlR;] 5- lR;A 

269



 
 

12-9 Loij[k iz”u % 

 

1- izlj.k fo”ys’k.k ls vki D;k le>rs gSa\ 

2- ,d&forj.k ¼F-Distribution½ ls vki D;k le>rs gSA blds fo”ks’krkvksa dk mYys[k dhft,A 

3- izlj.k fo”ys’k.k dk mi;ksx fdu&fdu {ks=ksa esa fd;k tkrk gS\ 

4- dkjd fo”ys’k.k ls vki D;k le>rs gSa\ 

5- dkjd fo”ys’k.k dh ekU;rkvksa dks fyf[k,A 

6- eSfVªDl fotxf.kr ls vki D;k le>rs gS\ 

7- dkjd fo”ys’k.k dh x.kuk dh fof/k dk mYys[k dhft,A 

8- foHksnd fo”ys’k.k ij fVIi.kh dhft,A 

 

bl [k.M ds fy;s dqN mi;ksxh iqLrdsa 

1- Jain J.R. and S.C. (2013-14), Business statistics New Delhi, V K Global Pubication Pvt. Ltd. 

2- jk; ikjlukFk ¼1982½] vuqla/kku ifjp; % bykgkcknA 

3- JhokLRko Mh0,u0 ,oa JhokLro oh0,u0 ¼2010½] vuqla/kku fof/k;k¡ % lkfgR; izdk”ku vkxjkA 

4- “kqDy ,l0,e0 ,oa lgk; ,l0ih0 ¼2013½] ifjek.kkRed rduhdsa ,oa “kks/k i)fr;k¡ % lkfgR; Hkou 

ifCyds”kUlA 

5- “kekZ vkj0, ¼2013½] f”k{kk vuqla/kku ds ewy rRo ,oa “kks/k izfØ;k] esjB % vkj0 yky cqd] fMiksA 

@@@@ 
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[k.M & 4 

lkaf[;dh; ijh{k.k 
¼Statistical Test½ 

bdkbZ & 13 

vo/kkj.kkRed lajpuk                                       273&282 

bdkbZ & 14 

vuksok ¼ANOVA½ ,oa vU;                                   283&297 

bdkbZ&15 

tsM&ijh{k.k ,oa Vh&ijh{k.k                                  298&302 

bdkbZ&16 

“kks/k izfof/k esa lwpuk izkS|ksfxdh ds Ikz;ksx                      303&335 

 

 

 

 

må izå jktf"kZ V.Mu  

eqDr fo'ofo|ky;] iz;kxjkt 

M.Com.-201 
¼”kks/k izfof/k½ 

Reserarch Methodology 
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[k.M & 4 lkaf[;dh; ijh{k.k 

[k.M 4 *lkaf[;dh; ijh{k.k* bl [k.M esa “kks/kkFkhZ }kjk fd;s x;s vk¡dM+ksa dh lR;rk dk ijh{k.k djus 
ds fy, fofHk™k fof/k;ksa dk mYys[k fd;k x;k gSA 

bdkbZ & 13  esa vo/kkj.kk ls lEcfU/kr fofHk™k igyqvksa dk fo’kn o.kZu gSA 

bdkbZ & 14  esa vk/kqfud ijh{k.k dh ruhdksa dk foLr`r o.kZu gSA 

bdkbZ & 15 esa izfrn”kZtks ds fy, lqizfl) ijh{k.kksa dk mYys[k foLr`r :Ik esa fd;k x;k gSA 

bdkbZ & 16 esa dEI;wVj ds “kks/k es vuqiz;ksx ds fy, ekxZn”kZu fn;k x;k gSA 
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bdkbZ & 13  “kks/k izfof/k esa lwpuk ,oa lapkj izkS|ksfxdh dk mi;ksx 

bdkbZ dh :ijs[kk  

13-0 mn~ns”; 

13-1 izLrkouk 

13-2 ifjdYiuk dh vo/kkj.kk,¡ 

11-3 ,DlIyksfjax foaMkst 

13-4 odZ”khV fuekZ.k ¼Creation of worksheet½ 

13-5 ck;fl;u fo”ys’k.k ¼Bayesean Analysis½ 

13-6 “kks/k izfof/k esa lwpuk ,oa lapkj izkS|ksfxdh ds vU; mi;ksx 

13-7 lS)kafrd iz”u 

 

 

13-0 mís”; % 

,d “kks/k dk fo|kFkhZ bl bdkbZ ds v/;;u ds Ik”pkr~ fuEu dks tku ik;sxk& 

 lwpuk ,oa lapkj izkS|ksfxdh D;k gSa\ 
 ,DLiyksfVax foMksat dks dSls lapkfyr fd;k tkrk gS\ 
 odZ”khV D;k fuekZ.k dSls fd;k tkrk gS\ 
 ok;fl;u fo”ys’k.k D;k gS\ rFkk 
 lwpuk izkS|ksfxdh dk vU; {ks=ksa esa D;k mi;ksfxrk gSa\ 

13-1 izLrkouk % 

vkt dk ;qx lwpuk ,oa lapkj izkS|ksfxdh dk gSa] “kks/k djus ds Ik”pkr~ mls lacaf/kr rd igq¡pkus ,oa 
“kks/k dh tfVyrkvksa dks lkekfUFkdj.k djus esa lapkj izkS|ksfxdh dh vge Hkwfedk gSA ;g bdkbZ bl ckr dk 
v/;;u djk;sxk ftlesa dEI;wVj ds foaMkst ij dk;Z dSls fd;s tkrs gS\ odZ”khV dk fuekZ.k dSls fd;k tkrk 
gS rFkk ok;fl;u fo”ys’k.k dSls dk;Z djrk gSA ;g bl ckr dk Hkh v/;;u djk;sxk ftlls lwpuk izkS|ksfxdh 
dk fofHk™k {ks=ksa esa D;k mi;ksfxrk gSa\ 
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13-2 ,DlIyksfjax foaMkst ¼Exploring Winodws½ % 

ftl izdkj ,d dkj dks pykus ds fy, ,d Mªkboj dh vko”;drk gksrh gS mlh izdkj ,d dEI;wVj 
dks pykus ds fy, vkWijsfVax flLVe dh vko”;drk gksrh gSA 

foaMkst ,d vkWjsfVax flLVe gS] tks fofHk™k izksxzkEl dk lewg gSA ;g dEI;wVj dks D;k djsa\ vkSj dSls 
djsa dk funsZ”k nsrk gSA foaMkst mi;ksxdÙkkZ rFkk dEI;wVj ds chp fp=ksa] vkd`fr;ksa ,oa VsDLV ds }kjk laidZ 
LFkkfir djrk gSA foaMkst esa ,d lkFk dbZ ,Iyhds”ku ij ge dk;Z dj ldrs gSaA 

orZeku esa foMksat ds dbZ laLdj.k gSA o’kZ 1995 esa foaMkst dk vf/kd fodflr laLdj.k ¼Version½ 
foaMkst&95 vk;k FkkA tks dkQh izpfyr gqvk orZeku eas lcls vf/kd izpfyr vkWjsfVax flLVe ekbØkslkW¶V 
foUMkst] eSd&vks-,l- ¼Mac 05½] ,sUMªk;M vks0,l0 ¼Android OS½] ykbZuDl ¼Linux½] vcqUrw ¼Ubuntu½] Økse 
vks0,l0 ¼Chrome 0.5½ rFkk QsMksjk ¼Fedora½ gSA foaMkst ds izR;sd laladj.k dh viuh&viuh fo”ks’krk,a gSaA 

vkijsfVax fLkLVe lqax.kd dh lHkh fØ;kvksa dks lapkfyr ,oa fu;af=r djrk gSA ;g fofHk™k izksxzke dk 
lewg gksrk gSA bls *ekLVj dUVªksy izksxzke* Hkh dgrs gSA 

¼uksVk ;gk¡ ij mijksDr ik¡pksa 0-5 dk b;st yxkuk gSA½ 

vkijsfVax flLVe eq[;r% nks izdkj ds gksrs gSa& 

d- VsDLV vk/kkfjr vkijsfVax flLVe 

[k- xzfQd ;wtj baVjQsl vk/kkfjr ¼GUI½ vkWjsfVax flLVe  

d-  xzfQd vk/kkfjr vkijsfVax flLVe %  

,le0,l0 Mksl ,d VsDl&vk/kkfjr vkWjsfVax flLVe gS] ftldk vFkZ gS fd vk/kkfjr mi;ksxdÙkkZ MsVk 
buiqV djus ds fy, dh cksMZ ds lkFk dke djrk gS] vkSj Iysu VsdLV esa vkmViqV izkIr djrk gSA ckn esa 
,e0,l0 MkWl ¼MS-DOS½ esa vDlj dke dks vf/kd ljy vkSj rofjr cukus ds fy, ekml vkSj xzkfQDl dk 
mi;ksx djus okys izksxzke gksus yxsA 
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[k- xzfQd ;wtj baVjQsl vk/kkfjr ¼

;g ,d izdkj dk dEI;wVj lkW¶Vos;j gS tks mi;ksxdÙkkZvksa D;k cVu] esuw] LØkWy ckj vkfn tSls n`”; 
rRoksa dk mi;ksx djds dEI;wVj dks fu;af=r djus dh lqfo/kk nsrk gSA ;g vkerkSj ij ,d foaMks] ,d Vwyckj 
vkSj ,d oSdfYid LVS~Vl ckj ls cuk gksrk gSA mnkgj.k ds 
05x ;sa ,d esuwckj vkSj NksVs ekml ds lkFk 
usfoxsV fd;k tk ldrk gSA 

foaMkst&10 ds lkFk “kq:vkr djus ds fy, fu

 

 

 

 

 

 

 

 

 

xzfQd ;wtj baVjQsl vk/kkfjr ¼GUI½ vkWjsfVax flLVe % 

;g ,d izdkj dk dEI;wVj lkW¶Vos;j gS tks mi;ksxdÙkkZvksa D;k cVu] esuw] LØkWy ckj vkfn tSls n`”; 
rRoksa dk mi;ksx djds dEI;wVj dks fu;af=r djus dh lqfo/kk nsrk gSA ;g vkerkSj ij ,d foaMks] ,d Vwyckj 
vkSj ,d oSdfYid LVS~Vl ckj ls cuk gksrk gSA mnkgj.k ds fy, ,d MsLdVkWi vkWQjsfVax flLVe] tSls fd 

;sa ,d esuwckj vkSj NksVs ekml ds lkFk Windows “kkfey gSA ftUgs vklkuh ls ekml dk mi;ksx djds 

foaMkst&10 ds lkFk “kq:vkr dSls djsa\ 

foaMkst&10 ds lkFk “kq:vkr djus ds fy, fuEu izfØ;k dk vuqikyu djuk iM+rk gS&

;g ,d izdkj dk dEI;wVj lkW¶Vos;j gS tks mi;ksxdÙkkZvksa D;k cVu] esuw] LØkWy ckj vkfn tSls n`”; 
rRoksa dk mi;ksx djds dEI;wVj dks fu;af=r djus dh lqfo/kk nsrk gSA ;g vkerkSj ij ,d foaMks] ,d Vwyckj 

fy, ,d MsLdVkWi vkWQjsfVax flLVe] tSls fd 
“kkfey gSA ftUgs vklkuh ls ekml dk mi;ksx djds 

 

 

 

 

 

 

 

 

 

 

 

Eu izfØ;k dk vuqikyu djuk iM+rk gS& 
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13-2-1 foaMkst 10 esa lk> bu djuk % 

tc vki foaMkst 10 dks lcls igys mi;ksx djsxsa rks vkidks ,d Microsoft account cukus ds fy, 
dgk tk;sxk vkSj ;fn vkidk account igys ls cuk gqvk gS rks vkidksa ml [kkrs esa signin djuk gksxkA ,slk 
djus ds fy, ckWDl eas viuk ikloMZ Vkbi djsa vkSj Enter nck,¡A 

 

 

  

 

 

 

 

 

13-2-2 MsLdVkWi dks usfoxsV djuk ¼Navigating the desktop½ % 

tc vki foaMkst 10 dks lcls igys mi;ksx djsxsa rks vkidks ,d Microsoft account cukus ds fy, 
dgk tk;sxk vkSj ;fn vkidk account igys ls cuk gqvk gS rks vkidksa ml [kkrs esa signin djuk gksxkA ,slk 
djus ds fy, ckWDl eas viuk ikloMZ Vkbi djsa vkSj Enter nck,¡A 
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13-2-3 ,Iyhds”ku [kksyuk ¼Opening application

;fn vki vius dEI;wVj ij fdlh izksxzke dks
foaMkst ds iqjkus o.kZu esa djrs FksA ,slk djus ds fy, uhps cksal dksus esa LVkVZ cVu ij fDyd djsa fQj 
okafNr ,fIyds”ku pwusA ;fn vki ,fIyds”ku dh nwjh fyLV ns[kuk pkgrs gSa rks

  

 

 

 

 

 

 

 

 

 

13-2-4 Qkbyksa ds lkFk dke djuk 

;fn vki vius dEI;wVj ij fdlh izksxzke dks [kksyuk pkgrs gSa rks LVkVkZ esuw dk mi;ksx djsa] tSls 
foaMkst ds iqjkus vki viuh QkbZy vkSj QksYMjksa dk izca/ku djus ds fy, Qkby ,Diyksj [kk
VkLdckj ij Qkby ,DlIys;j vkbdu ij fDyd djsa ;k vius MsLdVkWi ij fdlh Hkh QksYMj ij Mcy 
fDyd djsaA 

 

 

 

 

 

 

 

Opening application½ % 

;fn vki vius dEI;wVj ij fdlh izksxzke dks [kksyuk pkgrs gSa rks LVkVkZ esuw dk mi;ksx djsa] tSls 
foaMkst ds iqjkus o.kZu esa djrs FksA ,slk djus ds fy, uhps cksal dksus esa LVkVZ cVu ij fDyd djsa fQj 
okafNr ,fIyds”ku pwusA ;fn vki ,fIyds”ku dh nwjh fyLV ns[kuk pkgrs gSa rks All Apps ij fDyd djsaA

 ¼Working with files½ % 

;fn vki vius dEI;wVj ij fdlh izksxzke dks [kksyuk pkgrs gSa rks LVkVkZ esuw dk mi;ksx djsa] tSls 
vki viuh QkbZy vkSj QksYMjksa dk izca/ku djus ds fy, Qkby ,Diyksj [kk

VkLdckj ij Qkby ,DlIys;j vkbdu ij fDyd djsa ;k vius MsLdVkWi ij fdlh Hkh QksYMj ij Mcy 

[kksyuk pkgrs gSa rks LVkVkZ esuw dk mi;ksx djsa] tSls 
foaMkst ds iqjkus o.kZu esa djrs FksA ,slk djus ds fy, uhps cksal dksus esa LVkVZ cVu ij fDyd djsa fQj 

ij fDyd djsaA  

;fn vki vius dEI;wVj ij fdlh izksxzke dks [kksyuk pkgrs gSa rks LVkVkZ esuw dk mi;ksx djsa] tSls 
vki viuh QkbZy vkSj QksYMjksa dk izca/ku djus ds fy, Qkby ,Diyksj [kksyus ds fy, 

VkLdckj ij Qkby ,DlIys;j vkbdu ij fDyd djsa ;k vius MsLdVkWi ij fdlh Hkh QksYMj ij Mcy 
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13-2-5  QkbYl vkSj ,Ii dks lpZ djuk ¼Searching for filles and apps½ % 

vius dEI;wVj ij dqN [kkstus ds fy,&,d fof”k’V Qkby ;k ,fIyds”ku dh rjg LVkVZ cVu ij 
fDyd djsa] fQj vki tks Hkh QkbZy ;k ,Ii lpZ djuk pkgrs gSa mls Vkbi djsaA oSdfYid :Ik ls vki lpZ 
djus ds fy, dh cksMZ ij foaMkst dks nck ldrs gSaA  

 

 

 

 

 

 

 

 

 

 

13-2-6 lsfVax dks ,MtLV djuk ¼Adjusting your setting½ % 

vki vius dEI;wVj ij vius usVodZ vkSj fMLIksy fodYiksa dh rjg lcls egRoiw.kZ lsfVaXl dks cnyus 
ds fy, lsfVax ,Ii dk mi;ksx dj ldrs gSaA ,Ii [kksyus dk p;u djsaA vki viuh lsfVaXl dks ,MtLV 
djus ds fy, Control Panel dk Hkh mi;ksx dj ldrs gS] tSls foaMkst ds iqjkus o.kZu esa djrs gSaA gkykWfd dqN 
fodYi gS] tks dsoy lsfVaXl ,Ii ls gh ,Dlsl fd;s tk ldrs gS tSls fd ,d u;k ;wtj tksM+ukA 
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13-2-7 dEI;wVj lsfVax dks ,MtLV djuk ¼Shutting down your computer½ % 

tc vki vius dEI;wVj dk mi;ksx dj jgsa gSa] rks bls Bhd ls can djuk egRoiw.kZ gSA ,slk djus ds 
fy,] LVkVkZ cVu ij fDyd djsa] fQj Power Shout down pqusaA 

 

 

 

 

 

 

13-3 odZ”khV dk fuekZ.k ¼Creation of worksheet½ % 

 
vkt rduhdh ds bl ;qx esa tgk¡ T;knkrkj dke dEI;wVj ij gh gksrk gS ,sls esa dEI;wVj ds dbZ ,Ii 

vkSj muls tqM+h tkudkjh gksuk vko”;d gks x;k gSA dEI;wVj ij lcls T;knk bLrseky gksus okyh 
Application esa ,e0,l0 ,Dlsy dk uke izeq[krk ls vkrk gSA ,Dlsy] ,e0,l0 vkfQl dk ,d egRoiw.kZ 
Application Programm gS tks T;knkrj dk;kZy; esa iz;ksx gksrk gSA ,Dly esa [kqyus okyh odZ”khV dk 
mi;ksx dj gh vkt T;knkrj yksx ,dkmfVax vkSj MkVk ls tqM+ dbZ egRoiw.kZ dkeksa dks iwjk djrs gSA 

13-3 odZ”khV D;k gksrh gS\ % 

 
odZ”khV eq[; :Ik ls Coll dk ,d laxzg gS tgkW vki MsVk j[krs gS vkSj mlesa gsj&Qsj djrs gSA vxj 

{ks= ds fglkc ls vki tk, rks MS Excel esa Row ckj ds nk;sa vksj o Column ckj ds uhps dk {ks= odZ”khV 
dgykrk gSA odZ”khV ftls spreadsheet ds uke ls Hkh tkuk tkrk gSA ;g rows vkSj dkWye dk tky (Crrid) 
gksrk gS] blds }kjk ,d tSlh] lwpukvksa dh QkbYl dks ,d txg ,df=r djus esa vklkuh gksrh gSA 
Worksheet dks ges”kk Workbook esa LVksj fd;k tkrk gSA bldk foLrkjd Extension-XLS gksrk gSA ,Dlsy 
eas vki ,d lkFk okdZ”khV esa MkVk Vkbi dj ldrs gSa mueas la”kks/ku dj ldrs gS] vkSj vyx&vyx okdZ”khV 
ds vk/kkj ij x.kuk Hkh dj ldrs gSA 

13-3-1 odZ cqd dk fuekZ.k dSls djsa ¼How to creat worksheet½ % 

,Dly esa odZcqd cukus ds dbZ rfjdsa gSaA blds fy, vki ;k rks ubZ odZcqd cuk ldrs gS ;k fQj 
dksbZ Hkh existing workbook dks pqu dj mlesaA de dj ldrs gSa] ,Dl esa ubZ workbook cukus ds fy, 
File Menu- New ij Øe”k% fDyd djsxsa blds ckn ftl Hkh QksYMj esa tkdj ml Qkby dks pqusaA ,slk djrs 
gh vkidh existing workbook vkids LØhu ij [kqy tk;xhA shortcut-key ls [kksyus ds fy, workbook 
ij tkdj Ctrl-N ,d lkFk nckus ij QkbZy [kqy tk;sxhA 
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13-3-2 odZ”khV esa izos”k dSls djsa ¼How to do entry in worksheet½ % 

Ms-Excel esa MkVk ges”kk active cell esa enter fd;k tkrk gSA blhfy, ,aVªh djrs le; lcls igys 
gesa fdlh Hkh lsy dk ekml ikbaVj ls fDyd djds lfØ; djuk gksrk gSA ge ,d lkFk ,d ls vf/kd lsy 
dk p;u Hkh dj ldrs gSa vkSj lsYl yxHkx 255 v{kj rd dk MkVk Ldksj dj ldrk gSA ;s MkVk fdlh dh 
QkeZ esa gks ldrk gSA vki pkgsa rks uacj] ysVj ;k fQj dksbZ Hkh fpUg blesa vafdr dj ldrs gSaA vxj fdlh 
lsy esa MkVk ,aVj djrs oDr dksbZ xyrh gks tkrh gS rks ge mlh le; cSd Lis”k fd nckdj mlh Bhd dj 
ldrs gSA 

13-3-3 odZ”khV dks lqjf{kr dSls djsa\ ¼How to save worksheet½ % 

,Dly dh odZ”khV esa vkids }kjk fd;s x;s dk;Z dks ,d Qkby cukdj lso dj ldrs gSaA ,slk 
djus ij vkids dEI;wVj dh fMLd ;s vkids QkbZy dks LFkk;h :k ls lso dj fy;k tkrk gSA fQj vki bl 
QkbZy dks pkgsa ftruh ckj [kksy ldrs gSa vkSj viuk buiqV fd;k gqvk MkVk ns[k ldrs gSaA viuh odZ”khV 
dh QkbZy dks lso djus ds fy, lcls igys vkidks QkbZy feU;w ds lso ,l dekaM ij fDyd djuk gksxkA 
blds ckn ,d lso ,l Mk;ykWx ckDl iznf”kZr gksxkA bl MkW;ykx ckDLk esa jf{kr QksYMj dk p;u djds 
viuh QkbZy dks ,d uke nsdj vki lso dj ldrs gSaA 

13-4  okW;f;u fo”ys’k.k ¼Bayesian Analysis½ % 

foxr dqN o’kksZa eas ck;ksfl;u n`f’Vdks.k O;kid :Ik ls uSnkfud ijh{k.kksa f”k{kk euksfoKku us vuqla/kku 
vkSj fu.kZ; fo”ys’k.k ds fy, ykxw fd;k x;k gSA gkaykfd dqN lkaf[;dfon~ vHkh Hkh bls lkis{k vko`fÙk ij 
vk/kkfjr “kkL=h; fl)kUr ds fy, ,d fnypLi cnyko ekurs gSaA 

13-4-1 ewyHkwr vo/kkj.kk %  

ok;kWfl;u laHkkouk lkaf[;dh dk vk/kkj gSA ;g laHkkO;rk dks ,d vewrZ vo/kkj.kk ds :Ik esa O;k[;k 
djrk gSA okW;fl;u lkaf[;dh ;sa] ,d laHkkouk dks ifjdYiuk ds :Ik esa izLrqr fd;k tkrk gS tks vkSj 1 ds 
chp dksbZ Hkh ek=k gks ldrh gS ;fn lR; eku vfuf”pr gSA ekSVs rkSj ij ck;fl;u laHkkO;rk ij nks fopkj gSa 
tks laHkkO;rk dh vo/kkj.kk dks fofHk™k rjhdksa ls O;k[;k djrs gSaA oLrqfu’B okfn;ksa ds fy, laHkkO;Drk 
oLrqfu’B :Ik ls izLrkoksa dh laHkkR;rk dks ekirh gSA ,d izLrko dh laHkkouk ,d mfpr fobckl ls esy 
[kkrh gSA O;fDr ijd okfn;ksa ds fy, laHkkO;rk ,d O;fDrxr fo”okl ls esy [kkrh gSA rdZlaxrrk vkSj 
lqlaxrrk mu laHkkoukvksa dks ckf/kr djrh gS tks fdlh ds ikl gks ldrh gS ysfdu mu ck/kkvksa ds Hkhrj 
Ik;kZIr fHk™krk dh vuqefr nsrh gSA 

13-5 “kks/k izfof/k esa lwpuk ,oa lapkj izkS|ksfxdh ds vU; mi;ksx % 

“kks/k ds {ks= esa lwpuk ,oa lapkj izkS|ksfxdh dk vuqiz;ksx dkQh gn rd Kku ds lap; izfØ;k dks 
lqfo/kktud cukus dh {kerk ds dkj.k gksrk gS] tks fd tkap dh ,d etcwr iz.kkyh ds fuekZ.k ds fy, 
vko”;d “krZ gSA “kks/k esa vkbZ-lh-Vh- ds tks izklafxd {ks= gS os fuEufyf[kr rhu izdkj ds gSa %& 
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d- vk¡dM+s laxzg ds iwoZ vkSj fo”ys’k.k esa vkbZ-lh-Vh- dh mi;ksfxrk % 

“kks/k esa vkbZ-lh-Vh- ds iz;ksx ls vuqla/kku dk;ksZa dh fMtkbu vkSj rS;kjh ds vius izR;sd pj.k dk irk 
yxk;k tk ldrk gSA tSlk fd ge vuqla/kku fMtkbu ds bu pj.kksa esa ls izR;sd dk irk yxk,axhA ge ;g 
le>us esa l{ke gksxsa fd vkbZ-lh-Vh- esa dSls mrkj&p<+ko gksrk gSA vkb, igys bls Lrj ij vkbZ-lh-Vh- ds 
mi;ksx dks le>us ds fy, vkadM+s fo”ys’k.k ds iwoZ ds pj.k ds lkFk “kq: djsaA 

13-5-1  lkfgR; leh{kk %  

 

tSls gh ge “kks/k dh leL;k dk pquko djrs gS] ge lkfgR; leh{kk esa vkxs c<+rs gS] D;ksafd ge ikBd 
ls ml fo’k; ls ifjfpr djkuk pkgrs gSa ftls ge lacksf/kr djuk pkgrs gSaA ge okLro esa ikBdksa dks ;g 
Li’V djuk pkgrs gSa fd geus iz”u esa leL;k ds ckjs esa igys ls gh D;k lh[kk gSA tSls& ;fn vki “kjkch 
dh ry ij dke dj jgsa gSa] tks ;g Li’V fd;k tkuk pkfg, fd geus bl fo’k; ij fd; x;s igys lHkh 
“kks/kdk;ksZa ls fo’k; ds ckjs esa Ik;kZIr :Ik ls lh[k fy;k gSA bl fo’k; ij viuh ifj;kstuk “kq: djus ds fy, 
pquus ls igys egRoiw.kZ dk;ksZa dks vPNh rjg ls i<+k tkuk pkfg,A lkfgR;] dh vkidh leh{kk orZeku “kks/k 
fu’d’kksZa ds chp ij tkus okys folaxfr;ksa vkSj vlgefr dh vksj b”kkj djrh gSA blfy, vkidk dk;Z “kks/k 
varjky dk irk yxkuk vkSj fQj varjky dks lacksf/kr djus ;k ,slh vlaxfr;ksa dks gy djus dh rjhdksa dh 
ryk”k djuk gksxkA lkfgR; leh{kk csgn Jelk/; vkSj dBksj dk; gSA vr% lgk;rk ds fy, vkt cgqr lh 
“kks/k lkexzh lkfgR;ksa dks baVjusV lpZ batu vkSj MsVkcsl ds ek/;e ls ,Dlsl fd;k tk ldrk gSA 

13-5-2  “kks/k xaxk %  

;g bEQkyusV lsaVj }kjk LFkkfir Hkkjrh; bysDVªkfud “kks/k vkSj “kks/k fuca/kksa ¼bafM;u bySDVªkfud½ 
Fkhfll ,.M fMlsVZ~lu½ ds vadh; fMftVy HkaMkj dks fu:fir djus okyk uke gSA *”kks/k xaxk* “kCn dh jpuk 
baxfyusV lsaVj }kjk LFkkfir Hkkjrh; bysDVªkfud “kks/k vkSj fuca/k ds fMftVy HkaMkj dh igpku djus ds fy, 
dh x;h gSA ;g ,d ,slk mnkgj.k gS fd dSls ge MsVkcsl lsV djus ds fy, izkS|ksfxdh dk mi;ksx dj 
ldrs gSa vkSj vius fo”ks’k {ks= ij “kks/k djrs gq, lkfgR; leh{kk ds fy, bldk cM+s iSekus ij mi;ksx dj 
ldrs gSaA  

“kks/k xaxk gesa “kks/k fo}kuksa dks vius MkDVjsV “kks/ki=ksa dks tek djus ds fy, ,d eap iznku djrh gS] 
rkfd bls iqjs fo}ku leqnk; dks miyC/k djk;k tk ldkA 

13-5-3  esaMsyh %  

esaMsyh yanu ;s fLFkr ,d dEIkuh gS tks “kS{kf.kd vkSj vdknfed vuqla/kku ds fy, vko”;d mRiknksa 
vkSj lsokvksa] dh iznÙkk gSA ;g izca/ku gsrq vius lsok ds fy, ,d vPNs lanHkZ esa tkuh tkrh gS] ftldk 
mi;ksx cM+s iSekus ij “kks/ki=ksa ds izca/ku vkSj mUgsa lk>k djus ds fy, fd;k tkrk gSA ;g fo}kuksa ds ys[kksa 
ds fy, xzUFk lwph mRi™k djrh gSA tks gekjs lkfgR; leh{kk ds fy, cgqr en~n djrs gSaA 2013 dh “kq:vkr 
esa esaMyh dks ,d “kS{kf.kd izdk”kd *,Ylsfo;j* }kjk [kjhnk fy;k x;kA 

13-5-4 ekbØkslkW¶V ,dknfed % 

ekbØkslkW¶V vdknfed “kS{kf.kd izdk”kuksa vkSj lkfgR; ds fy, ,d eq¶r lkoZtfud osc lpZ ¼[kkst½ 
batu gSA bls ekbØkslkW¶V fjlpZ }kjk fodflr fd;k x;k FkkA 
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[k- MsVk laxzg vkSj fo”ys’k.k esa vkblhVh dk mi;ksx % 

leadksa dk laxzg vuqla/kku dk ,d egRoiw.kZ dk;Z gSA lead gh gesa mu lwpukvksa dh tkudkjh nsrs 
gSaA ftUgas ge v/;;u djuk pkgrs gSaA orZeku ;qx esa leL;k dk lek/kku rRdky gksus yxk gS vkSj bl dk;Z 
dks lqxe cukus esa fuf”pr rkSj ij lwpuk izkS|ksfxdh gSA blds ek/;e ls iz”ukoyh rS;kj djuk vf/kd 
mÙkjnkrkvksa ds ikl Hkstuk vkSj mÙkj izkIr dj ysuk laHko gqvk gSA ;gh ugha fo”ys’k.k ds fy, Hkh ubZ&ubZ 
rduhdksa dk mi;ksx Hkh fd;k tkus yxk gSA 

13-6 lS)kfUrd iz”u %  

 
1- ,DLIyksfjax foaMkst ls vki D;k le>rs gSa\ 
2- vkijsfVax flLVe esa xzkfQd ;wtj baVj Ql ¼GUI½ dh O;k[;k dhft,A 
3- odZ”khV D;k gksrk gS\ 
4- odZ”khV ij dk;Z djus dh izfØ;k dk mYys[k dhft,A 

6- okW;lu fo”ys’k.k dks le>kb,A   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

282



 
 

bdkbZ 14 tsM vkSj Vh&ijh{k.k (Z and T-Test) % 

bdkbZ dh :ijs[kk  

14-0  mn~ns”;  

14-1  izLrkouk 

14-2  tsM rFkk Vh ijh{k.k dk ifjp;  

14-3 ifjdYiuk ijh{k.k ds :Ik esa Vh&ijh{k.k 

14-4 cks/k&iz”u  

14-5 cks/k iz”uksa ds mÙkj 

14-6 Loij[k ,oa vkafdd iz”u 

 

14-0 mís”; % 

bl bdkbZ ds v/;;u ds Ik”pkr~ vki fuEu rF; ls voxr gks tk;sxsa& 

 NksVs&izfrn”kZt ds fy, iz;qDr gksus okys ijh{k.kA 
 t-caVu ds Lo:Ik ,oa fo”ks’krk,¡A   
 lg lEcU/k xq.kkad dh lkFkZdrk dh tk¡p ds fy, Z ijh{k.k  

14-1 izLrkouk % 

lkaf[;dh esa fofHk™k izdkj ds ijh{k.k fd;s tkrs gS] ijUrq buesa lkFkZdrk ijh{k.kksa dk fo”ks’k LFkku gSA 
vkdkj dh n`f’Vdks.k ls izfrn”kZ nks izdkj ds gksrs gS% izFke o`gr~ ;k cM+s izfrn”kZ rFkk nwljk] y?kq ;k NksVs 
izfrn”kZA izLrqr bdkbZ NksVs izfrn”kZ vFkkZr~ og izfrn”kZ ftldh la[;k 30 ls vf/kd u gks ¼N>30½ ds fy, 
iz;qDr fd;s tkus okys ijh{k.kksa ds ckj esa fo”kn~ o.kZu gSA 

14-2 tsM rFkk Vh ijh{k.k dk ifjp; % 

14-2-1 LVqMs.V dk Vh&caVu vFkkZr~ Vh&ijh{k.k % 

t- caVu dk iz;ksx ogk¡ fd;k tkrk gS] ftlds izfrn”kksZa dk vkdkj 30 ls de gksA t-caVu ds izfriknu 
vkSj fodkl dk {ks= Mcfyu dh ,d izfl) e| fuekZ.k”kkyk fxurh ds lkaf[;dh lykgkdkj&fofy;e] lhyh 
xksLls ¼W.S. Gosset½ dks izkIr gS] ftUgkasus LVqMs.V ¼Student½ miuke ij NksVs izfrn”kksZa ds caVu dk izfr:Ik 
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LVqMs.V dk Vh&caVu ¼students t- distribution½ dgykrk gS vkSj bl caVu ds iz;ksx }kjk fd;s tkus okys y?kq 
izfrn”kksZa ds lkFkZdrk ijh{k.k LVqMs.V ds Vh&ijh{k.k ¼Students t-test½ dgs tkrs gSaA 

t. caVu dh fo”ks’krk,¡ % 

 t- caVu Hkh ?kaVkdkj vkSj leferh; ¼bell-shaped and symmetrical½ gksrk gS vkSj mldk ek/; “kwU; 
¼0½ gksrk gSA ;gh fo”ks’krk izekfir izlkekU; caVu dh Hkh gksrh gSA 

 t- caVu dk foLrkj -∞-+∞ rd gksrk gSA  
 t- caVu dsUnz esa vf/kd likV ddqnh ;k piVs “kh’kZ okyk ¼platy kurti½ gksrk gS vkSj mlds nksuksa fljs 

¼iqN&tails½  vf/kd Å¡ps gksrs gSaA  
 LokrU«;&dksfV;ksa dh la[;k ‘V’ –t caVu dk izkpy gksrh gSA vFkkZr~ t- caVu dk Lo:Ik ij V fuHkZj 

djrk gSA 
 t-caVu ds izlj.k dk eku 1 ls vf/kd gksrk gSA LokrU«;ka”kksa dh la[;k ftruk vf/kd gksrk tk;sxk 

V&∞ t- caVu vkSj izekfir izlkkeU; caVu loZFkk leku gksrs tk;sxsaA blh nf̀’Vdks.k ls tc n>30 rks 
og iM+k izfrn”kZ ekuk tkrk gS vkSj rc t- caVu izlkekU; caVu ds vR;f/kd lf™kdV] yxHkx mlds 
led{k gh gksrk gSA 

 oSls rks t- caVu dk vuqiz;ksx cM+s izfrn”kksZa ds fy, Hkh fd;k tk ldrk gS ijUrq og izfrn”kZ fl)kUr 
NksVs izfrn”kksZa ij ykxw ugha gksrkA 

t- ijh{k.k dh ekU;rk,¡ % 

Vh&ijh{k.k dh fuEufyf[kr ekU;rk,¡ gSa& 

d- ewy&lef’V ftlls y?kq izfrn”kZ p;fur fd;k x;k gks izlkekU; gS] 

[k- izfrn”kZ ;kn`fPNd izfrp;u fof/k }kjk p;fur fd;k x;k gks( rFkk 

x- lef’V dk izeki fopyu vfofnr gksA 

14-2-2 tsM&ijh{k.k % 

NksVs&izfrn”kksZa esa lg&lEcU/k xq.kkad dh lkFkZdrk dh tk¡p djus ds fy, ftl izfof/k dk iz;ksx fd;k 
tkrk gS mls tsM&ijh{k.k ¼Z-Test½ dgrs gSaA bl ijh{k.k dk fodkl izksQslj jksusYM fQ”kj us fd;k FkkA bl 
ijh{k.k esa lg&lEcU/k xq.kkad ¼r½ dk Z izfrn”kZt esa :ikUrj.k dj fy;k tkrk gSA r dk Z eas izfrn”kZ esa 
:ikUrj.k ds dkj.k gh bls Z :ikUrj.k Hkh dgk tkrk gSA 

r dks Z esa cnyus ds fy, fuEufyf[kr lw= dk iz;ksx fd;k tkrk gS& 

  Z =
ଵ

ଶ
+ log

 
     ቀ

ଵା୰

ଵି୰
ቁ 

;k  Z= 1-1513 logଵ଴   ቀ
ଵାଶ

ଵି୰
ቁ  ∵ logୣ =logଵ଴   2.3026) 

Z-izfrn”kZt dk caVu Hkh izlkekU; caVu dh Hkk¡fr gh gksrk gS vkSj mldk fuoZpu Hkh izlkekU; caVu ;sa 
iz;qDr Økafrd ekuksa ds leku gh fd;k tkrk gSA        

Z- ijh{k.k dh mi;ksfxrk %  

fuEufyf[kr nks izdkj dh leL;kvksa ds gy ds fy, Z-ijh{k.k dk mi;ksx fd;k tkrk gSA 
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d- r ¼lg&laca/k½ ds voyksfdr ewY; dk fdlh ifjdfyr ewY; ls vUrj lkFkZd gS vFkok ughaA 

[k- nks izfrn”kksZa ds lg&lEcU/k xq.kkadksa ¼r1 vkSj r2½ esa vUrj lkFkZd gS ;k vFkZghu gSA 

d- r ¼lg&laca/k½ ds voyksfdr ewY; vkSj ifjdfYkr&ewY; ds vUrj dh lkFkZdrk ds ijh{k.k dh izfØ;kA 

1- loZizFke lg&laca/k ¼r½ ds voyksfdr ewY; vkSj r ds ifjHkkf’kr ewY;k vFkok lekf’V&ewY; ¼P½ dks 
fuEulw= }kjk Z esa ifj.kr dj fy;k tkrk gS&  

r dh Z ifj.kfr P dh Z ifj.kfr 

𝑍𝑠 = 1.1513 log  ൬
1 + r

1 − r
൰ Z୔= 1-1513 logeଵ଴ ቀ

ଵା୔

ଵା୔
ቁ 

Tkgk¡ ij& 

Zs Ikzfrn”kZ& lg lEcU/k xq.kkad ¼r½ dk Z :Ik gSA 

Zp ifjdfYkr ;k lef’V lg&laca/k&xq.kkad ¼P½ dk Z Lo:Ik gSA 

2- fuEufyf[kr lw= }kjk Z dh izeki =qfV Kkr dj yh tkrh gS& 

σ୸ =
1

√ n − 3   
 

3- lkFkZdrk vuqikr dk fu/kkZj.k&  

σ୸ =
|ZsିZp|

σ୸

 

4- var esa lkFkZdrk vuqikr dh rqyuk lkFkZdrk ¼5% ;k 1 %½ izkIr ØkfUrd eku ls dh tkrh gS vkSj 
fuEufyf[kr rfjds ls fu’d’kZ fudkys tkrs gS&  

   ;fn  
Zs− Zp

σz

> 2-58 rks vUrj 1% Lrj ij lkFkZd gS vU;Fkk ughaA  

;fn  
Zs− Zp

σz

> 1-96 rks vUrj 5% Lrj ij lkFkZd gSA  

;fn  
Zs− Zp

σz

> 3] rks vUrj 0-27% Lrj ij lkFkZd gSA vFkkZr~ fuf”pr :Ik ls lkFkZd gSA 

mnkgj.k ¼Illustration½ % 

19 in ;qXeksa dk lg&laca/k xq.kkad 0-64 gSA Z ijh{k.k }kjk ;g Kkr dhft, fd D;k ;g ¼01½ 0 ls ( 
¼2½ 0-50 ls lkFkZd :Ik ls fHk™k gSa\ 

gy ¼Solution½ % 

fn;k gS n = 19 

r= 0.64 

(1) P = 0 ; (2) P = 0.50 
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𝑍𝑠 = 1.1513 logଵ଴
ଵା଴.଺ସ

ଵି଴.଺ସ
 = 1.1513 logଵ଴

ଵ.଺ସ

଴.ଷ଺
        

= 1.1513 X log 4.5555  
= 1.1513 X 0.6585  

= 0.7581 

¼1½  ¼2½ 

𝑍𝑝 = 1.1513 logଵ଴

1 + 0

1 − 0
= 0  Z୔= 1-1513 logଵ଴

1+0.5

1−0.5
 

𝜎௭ =
1

√ 𝑛 − 3   
=  

1

√ 16   
= 0.25  = 1-1513X0.477 = 0.549 

𝑍𝑠 + 𝑍𝑝

𝜎௭
=  

0.7581 − 0

0.25
  𝜎௭ =

1

√ 𝑛 − 3   
=  

1

4
= 0.25 

= 3.03 > 3  𝑍𝑠 + 𝑍𝑝

𝜎௭
=  

0.7581 − 0.549

0.25
 

vr% iznÙk r ¼0-64½ “kwU; ls lkFkZd :Ik ls 
fHk™k gSA 

 = 0.84 < 3 

  vr% izfrn”kZu r, p=0.50 ls lkFkZd :Ik ls 
fHk™k ugha gSA 

¼[k½- nks izfrn”kksZa ds lg&laca/k xq.kkadksa ¼rଵ vkSj rଶ½ esa vUrj lkFkZd gS ;k vFkZghu gS ds laca/k esa dk;Zokgh& 

nks izfrn”kksZa ds lg&laca/k xq.kkadksa ¼r1 o r2½ dh lkFkZdrk& tk¡p ds fy, Hkh Z- ijh{k.k dk iz;ksx fd;k 
tkrk gSA fuEufyf[kr izfØ;kvksa dk ikyu fd;k tkrk gS& 

1& nksuksa izfrn”kZtksa dks Z esa cny fy;k tkrk gS ¼Z1 vkSj Z2½A 

2& rRi”pkr~ fuEu lw= dk iz;ksx fd;k tkrk gS& 

σ୸ଵି୸ଶୀ 
ට ಚ౰భశ

మ
஢౰మ

మ ୀ
  ඨ

1

nଵ − 3
+  

1

nଶ − 3
 

3& vUr esa lkFkZdrk vuqikr  
୸భష୸మ

஢౰భି୞మ
 dh rqyuk fufnZ’V lkFkZdrk Lrj ij ¼lkekU;r;k 5% ;k 1%½ 

izlkekU; caVu ds Økafrd ewY; ls dh tkrh gSA ;fn vuqikr Økafrd eku ls vf/kd gS rks vUrj 
lkFkZd gS vU;Fkk vFkZghu gSA 

mnkgj.k ¼Illustration½ % 

fn;s x;s leadksa dh lgk;rk esa fQ”kj dk Z ijh{k.k djsaA 5 izfr”kr lkFkZdrk Lrj ij nks r ekuksa ds 
vUrj dh lkFkZdrk dk ijh{k.k Hkh dhft,& 

Ikzfrn”kZ vkdkj  lg&laca/k&xq.kkad 
Sample Size Value of 2 

I 23 0-40 
II 19 0-65 
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gy ¼Solution½ % 

ifjdYiuk&  Ho : r1,= r2, Ha ; r, ≠ r2   

Z1 dk ifjdYku  Z2 dk ifjdYku 
nଵ = 23, rଵ = 0.40  nଶ = 19, rଶ = 0.65 

Zଵ= 1-1513 log  
ଵା଴.ସ

ଵି଴.ସ
   Zଶ = 1.1513 log ଵା଴.଺ହ

ଵି଴.଺ହ
 

= 1-1513 X log 2.333  = 1-1513 X log 4.714 
= 1-1513 X 0.368 = 0.424   = 1-1513 X 0.6734  

  = 0.775 

vUrj dh izek.k =qfV & 

 
ఙ೥భష௭మୀ

ට
 

భ
n1షయ

శ
 

భ
౤మషయ 

    
ୀ 

ට
 

భ
మయషయ

శ
 

భ
భవ షయ 

 

 
ୀ√ బ.బఱశబ.బలమఱ 

   =  √଴.ଵଵଶହ  

= 0.335 

lkFkZdrk&vquikr =  vUrj    =
|୞భష୞మ|

஢౰భି஢౰మ
 

izek.k =qfV 

=
0.424 − 0775

0.335
 

 

=
0.351

0.335
= 1.048% 

fu’d’kZ % lkFkZdrk&vuqikr 1-048 < 1-96 vr% 5% Lrj ij Ho Lohdkj fd;k tkrk gS] nksuksa 
lg&lacaf/kr xq.kkadksa esa vUrj lkFkZd ugha vkSj ;g fl) gks tkrk gS fd nksuksa izfrn”kZ ,d gh ewy lekf’V ls 
pqus x;s gSaA 

Z caVu yxHkx izlkekU; gksrk gS vkSj blh :Ik esa < izfrn”kZt dk fuoZpu fd;k tkrk gS] ijUrq Z & 
izfrn”kZt ds vk/kkj ij t- ijh{k.k Hkh dh tk ldrh gSA 

14-3- ifjdYiuk ijh{k.k ds :Ik esa Vh&ijh{k.k % 

ifjdYiuk ijh{k.k ds :Ik esa Vh&ijh{k.k ds fofHk™k iz;ksx gS] tks fuEufyf[kr gSa %& 

¼d½- NksVs izfrn”kZ ds ek/; dh lkFkZdrk& tk¡p ¼Testing the significance of the mean in a small 
sample –t-test½ % lkekUrj ek/; dh lkFkZdrk dh tk¡p cM+s izfrn”kZr esa Z&ifj{k.k ls fd;k tkrk gS 
ogh NksVs izfrn”kZ esa t&ewY; dk iz;ksx fd;k tkrk gSA Z ds ifjdfyr ewY; dh rqyuk t&lkfj.kh esa 
lqfuf”pr lkFkZdrk Lrj Ikj LokrU«;&dksfV;ksa dh la[;k ds lEeq[k iznÙk t ds eku ls dh tkrh gSA 
;g ifjdkfyr t&ewY; lkj.khxr t&ewY; ls vf/kd gS rks Ho vLohd`r fd;k tkrk gS vU;Fkk Lohdkj 
dj fy;k tkrk gSA ijh{k.k dh izfØ;k fUkEu izdkj gS& 

¼v½- Ho “kwU; ifjdYiuk lkekU;r;k “kwU; ifjdYiuk& x̄=𝜇  or x̄ -  𝜇 = 0 lkekU;r;k “kwU; ifjdYiuk esa 𝜇 
dksbZ lkFkZd vUrj ugha gSA 

¼c½- lkFkZdrk Lrj& lkekU;r;k 5% ;k 1% Lrj ij ijh{k.k fd;k tkrk gSA ¼a=0.05 or a=0.01½ 
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¼l½- lef’V dk izeki fopyu vfofnr gksrk gS vr% izfrn”kZ izeki fopyu ds vk/kkj ij 5 dk vkadyu 
fd;k tkrk gSA 

S = ටቀ
∑(୶ିx̄)ଶ

୬ିଵ
ቁ ;k S = ට

∑ ୢమ  

୬ିଵ
 (d = x̄ ls fopyu) 

¼n½- ijh{k.k&izfrn”kZ & t 

t =
x − 𝜇

s
 √n =  

x − 𝜇

ට 
Sଶ

n
  

= ൦
x − 𝜇

𝑠

√ 𝑛   

൪ 

uksV % ;fn izfrn”kZt ds izeki fopyu ds eku eas gj ¼n − 1½ dk iz;ksx u fd;k x;k gks n dk gh iz;ksx fd;k 
x;k gks rks t ds fy, fuEu lw= dk iz;ksx fd;k tk;sxk& 

t =
x − 𝜇

s/√n − 1
  or =  

x − 𝜇

ට 
Sଶ

n −ଵ
  

 or 
x − 𝜇

s
 √n − 1 

¼;½- t dk ØkfUrd eku % 5 izfr”kr ;k 1 izfr”kr ¼0-05 ;k 0-01½ esa ls fdlh Hkh lkFkZdrk Lrj ij 
Lokra«;&dksfV;ksa dh la[;k ¼v=n-1½ ds lEeq[k t-lkj.kh ls t dk ØkfUrd eku Kkr fd;k tkrk gSA 
,d&iqPN ijh{k.k ds fy, a=0.05 ds LFkku ij 0-10 ¼2a½ vkSj blh izdkj a¾0-01 ds LFkku ij 
2a=0.02 okys LrEHk eas eku ns[kk tk,xkA bdkbZ ds vUr esa t- lkj.kh dk eku miyC/k gSA 

¼j½- fu.kZ; % ;fn t- ifjxf.kr ewY; t- ds lkj.kh ewY; ls vf/kd gS rks “kwU; ifjdYiuk] vlR; vkSj 
izfrn”kZ&ek/; dk lef’V ek/; esa vUrj lkFkZd gSA blds foijhr ;fn t- dk ifjxf.kr ewY;] lkj.kh 
ewY; ls de gS rks vUrj vFkZghu gS vkSj “kwU; ifjdYiuk lR; fl) gks tkrh gSA 

mnkgj.k ¼Illustration½ % 

fdlh dkj[kkus ds etnwjksa esa ls 10 etnwj ;kn`PN;k pqus x;sA fdlh ,d dk;Z&fnol ij mUgksaus 
ftruh oLrqvksa dk mRiknu fd;k mudh la[;k fuEufyf[kr Fkha& 

71] 72] 73] 75] 76] 77] 78] 79] 79] 80 bu vk¡dM+ksa ds vk/kkj ij ;g dguk mfpr gS fd lef’V esa 
mRikfnr oLrqvkas dh la[;k 78 gSa\ ¼LokrU«;&la[;k 9 ds fy, t dk 5% okyk eku 2-262 gS½A 

gy ¼Solution½ % 

ifjdYiuk % bl Ikz”u ds vuqlkj ;g fl) djuk gS fd lef’V esa fufeZr bdkb;ksa dh ek/; la[;k 78 
gS vFkok ughaA gekjh ifjdYiuk ;g gS fd izfrn”kZt&ek/; la[;k vkSj lef’V ek/; la[;k esa vUrj “kwU; 
¼vFkZghu½ gSA 

Ho : x − 𝜇 = 0, 
Ha  : x − 𝜇 ≠ 0 
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ifjdYku % 

lkekUrj ek/; vkSj izek.k fopyu dh x.kuk 

fufeZr bdkb;k¡ fopyu fopyuksa ds oxZ 
X d= (X-x) 

(a=76)  
d2 

71 &5 25 
72 &4 16 
73 &3 9 
75 &1 1 
76 0 0 
77 $1 1 
78 $2 4 
79 $3 9 
79 $3 9 
80 $4 16 

∑x=760  ∑(x-x)2 or ∑d2 =90 
 

izfrn”kZ lkekUrj ek/;& 

x =
∑x

N
=

760

10
= 76; 

𝜇 =78 ¼fn;k gqvk gS½ 

lekfIr&izek.k fopyu dk x.ku& 

S = ට∑ ൬  
௫ି୶

௡ିଵ
ቁ

ଶ
  = ට

ଽ଴

ଵ଴ିଵ
  = √10 = 3.162 

t dk Økafrd eku ¼lkj.kh½& tcfd u=9, t.05= 2.62 

ijh{k.k izfrn”kZt&t 

t = 
|Z1−Z2| 

ୱ
 √n 

  |76 − 78|

ଷ.ଵ଺ଶ
 x√10 = 2 

t-dk ifjxf.kr ewY; 2] 5% Lrj ij 10&1= 9 LokU«;ka”k ds fy, lkj.kh ewY; 2-262 ls de gS vr% 
vUrj vFkZghu gS vkSj gekjh “kwU; ifjdYiuk lR; gSA fn;s x;s leadks ds vk/kkj ij ;g fu’d’kZ fudyrk gS 
fd lef’V esa izfr etnwj fufeZr bdkb;ksa dh ek/; la[;k 78 gSA 

¼[k½- nks NksVs&izfrn”kksZa ds ek/;ksa ds vUrj dk lkFkZdrk ijh{k.k ¼Testing the significance of difference 
between to sample means-small samples½ % 

nks NksVs izfrn”kksZa ds ek/;ksa ds vUrj dh lkFkZdrk tk¡pus dk mís”; og tkuuk gksrk gS fd nksuksa 
izfrn”kZ ek/;ksa esa vUrj lkFkZd gS ;k vFkZghu vFkok nksuksa izfrn”kZ ,d gh ewy&lekfIr ls pqus x;s gSa ;k ughaA 
ijh{k.k izfrn”kZt t dk x.ku fuEu izdkj ls gksxk& 
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t= 
୶భି୶మ

ୱට
భ

n1
ା

భ

n2

    ;k t = 
x1−x2

ୱ
 ට ୬భ ୬మ

୬భା ୬మ
 

ftuesa] 

x1 vkSj x2 nksuksa izfrn”kksZa ds lekUrj ek/; gSaA 

n1 vkSj n2 nksuksa izfrn”kksZa esa bdkbZ;ksa dh la[;k,a gSA 

S = ඨ
∑(xଵ − xଵ) ଶ

(nଵ − 1) + 

+∑(xଶ − xଶ) ଶ

(nଶ − 1)
 

  ;k  S = ට
 

∑ౚమశ∑ౚ
 

  ୬భା୬మ ିଶ
 

;fn nksuksa izfrn”kksZa ds izeki fopyu fn;s gksa rks mudh lgk;rk ls S fuEu lw= }kjk fudkyk 
tk;sxk& 

;fn gj esa n dk iz;ksx gks ;fn gj esa n-1 dk iz;ksx gks 

S = ඨ
nଵσ  భ

మ
+  nଶσ  మ

మ

nଵ +  nଶ − 2
 

S = ඩ (n1 − 1) S
 1

2

n1 + n2  − 2
+(nଶ − 1) s

 2
2

(hଶ − 2)
 

 

tc fopyu dfYir ek/;ksa ¼A1o A2½ ls fy, tk,¡ rks lewfgr S dk eku fUkEu lw=kuqlkj fudkyk 
tk;sxk&  

S = ඨ
∑(𝑥ଵ − 𝐴ଵ) ଶ + ∑  (xଶ − Aଶ) ଶ nଵ(xଵ − Aଵ) ଶ − nଶ(xଶ − Aଶ) ଶ

nଵ +  nଶ − 2
 

LokrU«;ks”k& d.f = (𝑛௜ − 1 ) + (𝑛ଶ − 1 ) = nଵ + nଶ − 2  

vc ;fn ifjdfyr t] lkj.kh t] ds eku ls vf/kd gS rks vUrj lkFkZd gSA vU;Fkk vFkZghu gSA 

mnkgj.k ¼Illustration½ % 

[kk| A ij j[ks x;s 10 cPpksa ds ,d ;kn`fPNd izfrn”kZ ds fy, ,d fuf”pr vof/k esa muds Hkkj esa 
fuEukafdr o`f) ¼fdxzk0½ esa gqbZ& 

10] 6] 16] 17] 13] 12] 8] 14] 15] 19 

[kk| B ij j[ks x;s 12 cPpksa ds ,d vU; ;kn`fPNd izfrn”kZ ds fy, mlh vof/k esa fuEufyf[kr 
Hkkj&o`f) ¼fdxzk0½ esa gqbZ& 

7] 13] 22] 15] 12] 14] 18] 8] 21] 23] 10] 17 

[kk| A rFkk [kk| B ij j[ks x;s cPpksa ds ,d Hkkjksa eas o`f) esa vUrj dh lkFkZdrk dh tk¡p dhft,A 
[kk| (‘t’) dk eku 20 LokrU«; la[;k ds fy, 5% lkFkZdrk Lrj ij 2-09 gSA  
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gy ¼Soluation½ % 

ifjdYiuk (Ho) ekuk fd [kk| A vkSj [kk| B esa Hkkj&lao)Zu ds laca/k esa dksbZ lkFkZd vUrj ugha 
gSA 

vFkkZr~& Ho : x1 – x2 = 0  
Ho : x1 – x2 ≠ 0 

lkFkZdrk Lrj& 5% ; V= 20 ds fy,  t 0.05  dk ewY; 2-09 gSA 

ifjdyu % 

lkekUrj ek/; vkSj izek.k fopyu dh x.kuk 

[kk| A dk izHkko [kk| B dk izHkko 

Hkkj o`f) 
X1 

d1= (X1-
x1) 

 

𝑑ଵୀ(ଡ଼భିx మ)
ଶ  Hkkj o`f) 

xଶ 
 dଶୀ(୶మି୶మ)

  dଶୀ(୶మିxమ)
ଶ 2 

10 &2 4 
 

7 -8 64 
6 -6 36 13 -2 4 
16 $4 16 22 +7 49 
17 -5 25 15 0 0 
13 +1 1 12 -3 9 
12 0 0 14 -1 1 
8 -4 16 18 +3 9 
14 +2 4 8 -7 49 
15 +3 9 21 +6 36 
9 -3 9 23 +8 64 
   10 -5 25 
   17 +2 4 

∑x1=120  ∑ ୀ(୶భିxభ)ଶ
ୀଵଶ଴

  ∑xଶୀଵ଼଴  ∑ୀ(୶మିxమ)ଶ
ୀଷଵସ

  

 
[kk| A  [kk| B 

x
ଵୀ

∑ ୶ 
୬భ

  =
120

10
= 12 

 

 
xଶୀ 

∑ x2

n2

=  
180

12
= 15 

 

S = ඨ
∑(𝑥ଵ − 𝑥ଶ) ଶ  + ∑(xଶ − xଶ) ଶ  

𝑛ଵ +  𝑛ଶ − 2
 

 

 
= ඨ

120 + 314

10 + 12 − 2
 

 

S = ඨ
434

20
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= √21.7 = 4-658 
 

Ikjh{k.k izfrn’kZ  t= 
|୶భି୶మ|

ୱට
భ

౤భశ 

భ

౤మ 

=    
୶భି୶మ

ୱ
 x ට

୬భ ୬మ

୬భା ୬మ
 

 

=
|12 − 15|

4.658
X ඨ

10 X 12 

10 X 12
   =

3 

4.658
x ඨ

120

22

 

 

=
3 X 2.335

4.658
= 1.504 

d. f = nଵ + nଶ − 2 = 10 + 12 − 2 = 20 

fu.kZ; % 

20df ds fy, 5% lkFkZdrk Lrj ij t dk lkj.kh ewY; 2-09 gSA t dk ifjdfyr ewY; 1-504 gS] tks 
lkj.kh ewY; ls de gS] vr% vUrj vFkZghu gSA “kwU; ifjdYiuk lR; gSA [kk| A o [kk| B dh Hkkj c<+kus 
dh {kerk esa dksbZ vUrj ugha gSA 

¼x½- *vUrj* ijh{k.k&;qfXer izfrn”kZ ¼The Difference test paired samples½ % 

tgk¡ ;wfXer lead ¼vkadM+s½ fn;s gks ogk¡ ij varj ijh{k.k fd;k tkrk gSA ;g ogk¡ ij Hkh varj tk¡p 
dk iz;ksx gksrk gS tgk¡ leku bdkb;ksa ij fdlh ?kVuk dk izHkko ns[kuk gksA mnkgj.k ds fy, 20 fo|kfFkZ;ksa 
dh la[;k okys lkaf[;dh esa ijh{kk yh tk, vkSj mlds izkIrkad fy[k fy, tk,¡] fQj ,d efgus dk fof”k’V 
v/;kiu djds mudh nksckjk ijh{kk yh tk;s vkSj muds izkIrkad Kkr dj fy, tk,aA O;fDrxr izkIrkadksa ds 
vUrj dh tkap djds ;g fu’d’kZ fudkyk tk ldrk gS fd v/;kiu ls fo|kfFkZ;ksa dk Lrj c<+k gS ;k ughaA 

vUrj tk¡p Kkr djus ds fy, fuEufyf[kr izfØ;k dks viukuk iM+rk gS& 

1& loZizFke] ?kVuk ds ckn miyC/k leadksa esa ls ?kVuk ls iw.kZ okys rRlaoknh leadksa dks ?kVkdj vUrj 
dh ek=k ¼o`f) ;k deh½ fudky dh tkrh gSA 

2& vUrjksa ds ek/; D =
∑ ୈ

୬
 ls Kkr dj fy;k tkrk gSA fopyu fudkydj fopyu oxksZa dk tksM+ izkIr 

dj fy;k tkrk gSA 

3& vUrjksa ds ek/; ls muds fopyu fudkydj fopyu oxksZa dk tksM+ ∑ 𝑑ଶ = ∑(𝐷 − 𝐷)ଶ 
 

 izkIr dj fy;k 
tkrk gSA 

4& LokrU«;&la[;k ls fopyu oxZ dks Hkkx nsdj oxZ ewy fudky tkrk gSA bls S ls ladsru fd;k 
tkrk gS& 

S =
ඩ

∑ ቆD −  Dቁ
2

  

n − 1
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;k 
        ට

∑ୈమି(ୈ)
2

n

୬ିଵ
  

 

5& okLrfod vUrj “kwU; ekudj fuEu lw= }kjk t& izfrn”kZt dk ifjx.ku fd;k tkrk gS& 

t= 
ୈି଴

ୗ
    √n     or   t= 

ୈ √୬

ୗ
 

6& var esa] n&1 LokrU«;ka”k ds fy, 5% lkFkZdrk Lrj ij t dk lkj.kh ewY; ns[k fy;k tkrk gS vkSj 
;fn ifjxf.kr t > lkj.kh ewY; t rks 5% Lrj ij vUrj lkFkZd ekuk tkrk gS vFkkZr~ ?kVuk dk izHkko 
iM+k gSA ;fn t < lkj.kh ewY; &t rks vUrj vFkZghu gS vkSj ?kVuk dk dksbZ izHkko ugha iM+k gSA 

mnkgj.k ¼Illustration½ % 12 ejhtksa esa ls izR;sd dks fn;s x;s ,d míhid ls muds jDrpki esa fuEufyf[kr 
ifjorZu gqvk& 

$5] $2] $8] &1] $3]0] $6] &2] $1] $5] 0] $4 D;k ;g fu’d’kZ fudkyk tk ldrk gS fd míhid 
ls lkekU;r% jDrpki esa o`f) gksrh gS\ 

gy ¼Solution½ % 

ifjdYiuk % H0 : D = 0 vUrj dk ek/; “kwU; gS( jDrpki esa dksbZ vUrj ugha gqvk gSA Ha : D> 0 
vUrj /kukRed gS vFkkZr jDrpki c<+k gSA lkFkZdrk Lrj o 12&1 ¾11 LorU«;ka”k ds fy, t dk lkj.kh eku& 
a¾0-05 ij ,d iqPN t ijh{k.k ds fy, t0-10 ¼11½ ¾ 1-796 

ijh{k.k&izfrn”kZ t dk ifjdYku % 

vUrj ¼D½ vUrj oxZ  𝐃𝟐 

$5 25 
$2 4 
$8 64 
&1 1 
$3 9 
0 0 
$6 36 
&2 4 
$1 1 
$5 25 
0 0 
$4 16 

∑D=31 ∑Dଶ=185 
 

vUrj dk ek/; D ¾ 
∑ୈ

୬
 ¾ 

ଷଵ

ଵଶ
 ¾ 2-5833 

S ¾ට∑ୈమି(ୈ)
2

n

୬ିଵ
  ¾ ඨଵ଼ହି(

యభ

భమ
)

2
x 12

ଵଶିଵ
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        ¾ට
ଵ଼ହ .଴଼ଷଷ

ଵଵ
  

S ¾ට
ଵ଴ସ.ଽଵ଺଻

ଵଵ
   = √9.5379   = 3.088 

t= 
ୈ √୬

ୗ
 =  

ଶ.ହ଼ଷଷ √ଵଶ 

ଷ.଴଼଼
 = 

ଶ.ହ଼ଷଷ ଡ଼ ଷ.ସ଺ସଵ

ଷ.଴଼଼
 

¾ 
଼.ଽସ଼଼

ଷ.଴଼଼
 

     ∴  t ¾ 2.898 

fu.kZ;&t dk ifjdfyr eku 2-898] t ¼2X 0.05½ ds ,d fn”kk okys eku& 1-796 ls vf/kd gS vr% H0 
vLohd`r fd;k tkrk gSA Ha lgh gSaA vUrj lkFkZd gSaA 

mDr míhid ls jksfx;ksa ds jDrpki esa lkFkZd òf) gksrh gSA 

¼?k½- NksVs izfrn”kksZa esa voyksfdr lg&laca/k xq.kkad dh lkFkZdrk dk  t-ijh{k.k ¼Testing the significance 
of observed Correlation Coefficient in small samply t-test½ % 

,d izlkekU; lef’V esa ls pqus x;s n ;qfXer leadksa ds ;kn`fPNd izfrn”kZ ds lg&laca/k xq.kkad ¼r½ dh 
lkFkZdrk dk ijh{k.k djus ds fy, t&caVu dk iz;ksx gksrk gSA t&ijh{k.k }kjk bl ifjdYiuk dh tk¡p dh 
tkrh gS fd lef’V esa lg&laca/k xq.kkad “kwU; ¼0½ gS] vFkkZr~ lef’V ds pj vlcaf/kr gSa] vFkok ugha gSA 
lg&laca/k xq.kkad ds t&ijh{k.k dh fof/k iwoZor~ gS ijUrq LokrU«; dksfV;ksa dh la[;k df¾ n-2 gksrh gS] vkSj t 
dk eku fuEufyf[kr lw= }kjk fudkyk tkrk gS& 

  t =
୰

√ଵି୰మ
 X √n − 2 

mnkgj.k ¼Illustration½ % fdlh oLrq ds nks lewgksa ls 8 vkSj 12 vkdkj ds izfrn”kZ fy, x,A oLrqvkas dh nks 
fo”ks’krkvksa ds e/; lg&laca/k xq.kkad Øe”k% 0-32 vkSj 0-19 gSA D;k ;s eku lkFkZd gS\ 

gy ¼Solution½ % 

iz”ukuqlkj n1 =8, r1= 0.32 n2 =12, r2 = 0.19 

t =
୰

√ଵି୰మ
 √n − 2 t =

୰

√ଵି୰మ
 √n − 2 

=
଴.ଷଶ

ඥଵି(଴.ଷଶ)మ
 √8 − 2 =

଴.ଵଽ

ඥଵି(଴.ଵଽ)మ
 √12 − 2 

¾ 
଴.ଷଶ௑ଶ.ସହ

଴.ଽସ଻ସ
=

଴.଻଼ସ

଴.ଽସ଻ସ
 ¾ 

଴.ଵଽ ଡ଼ ଷ.ଵ଺ଶ

଴.ଽ଼ଶ
=

଴.଺଴ଵ

଴.ଽ଼ଶ
 

¾ 0.8275 ¾ 0.612 

d. f = 8 − 2 = 6 d. f = 12 − 2 = 10 

6 d.f ds fy, t 0.05 dk ewY; ¾ 2-
447 ifjxf.kr ewY; ls de gS vr% 
lg&lEcU/k xq.kkad lkFkZd ugha gSA 

10 d.f ds fy, t0 .05 dk ewY; ¾ 
2-228 ifjxf.kr ewY; t0 .05  ls 
de gS vr% lg&lEcU/k xq.kkad 
lkFkZd ugha gSA 
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izeq[k t-lkj.kh dk va”k 

t-lkj.kh ls ,d iqPN ijh{k.k ds fy, t- dk Økafrd eku fuEufyf[kr rjhds ls ns[kk tk ldrk gS& 

0-05 Lrj ij ,d iqPN ijh{k.k dk Økafrd eku ¾0-10 Lrj ij iznÙk f}&iqPN Økafrd eku 0-01 Lrj 
ij ,d iqPN ijh{k.k dk Økafrd eku ¾ 0-02 Lrj ij iznÙk f}&iqPN Økafrd ekuA  

f}&iqPN t-lkj.kh ds fuEu va”k ls ;g rF; Li’V gks tkrk gSA 

5% lkFkZdrk Lrj ij 1% lkFkZdrk Lrj ij 

LokrU«;ka”k 
df.¼v½ 

,d&iqPN ijh{k.k  
(at a = 0.05)  

0.10 (2a) (0.05+0.05) 

f}&iqPN ijh{k.k 
0.05 (a)  

(0.025 + 0.025) 

,d&iqPN ijh{k.k 
(at a = 0.01)  

0.02 (2a) 
(0.01+0.01)  

f}&iqPN 
ijh{k.k 
0.01 (a)  

 (0.005+0.005) 
5 2-015 2-571 3-365 4-032 
10 1-812 2-228 2-764 3-169 
15 1-753 2-131 2-602 2-947 
90 1-725 2-086 2-528 2-845 
25 1-708 2-060 2-485 2-787 
30 1-697 2-042 2-457 2-750 

∞ 1-645* 10-960* 2-326* 2-576* 

* Same as Z-Scare in Normal Curve Area Table 

 

14-4 cks/k iz”u % 

 

fjDr LFkkuksa dh iwfrZ djsa& 

1- t &caV dk iz;ksx dgk¡ gksrk gS tgk¡ izfrn”kksZa dk vkdkj--------------------------- ls de gksrk gSA 

2- NksVs izfrn”kksZa esa lg&lEcU/k xq.kkad dh lkFkZdrk dh tk¡p djus ds fy,---------------------- iz;ksx fd;k 
tkrk gSA 

3- t&caVu dk foLrkj------------------------ gksrk gSA 

4- Z caVu yxHkx----------------------- gksrk gSA 

5- LokrU«; dksfV;ksa dh la[;k dks--------------------------fu:fir fd;k tkrk gSA 

lR; ,oa vlR; Nk¡fV, %& 

1- t&caVu ?kaVkdkj vkSj lferh; gksrk gS vkSj mldk ek/; 1 ls vf/kd gksrk gSA 
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2- nks izfrn”kksZa ds lg&laca/k xq.kkadksa dh lkFkZdrk dks tk¡pus ds fy, t&ijh{k.k dk mi;ksx fd;k tkrk 

gSA 

3- LokrU«; dksfV;ksa dh la[;k&t caVu dk izkpy gksrk gSA 

4- ifjdYiuk ds ijh{k.k ds fy, Hkh t&ijh{k.k dk mi;ksx fd;k tkrk gSA 

5- tgk¡ HkwfXer lead fn;s gks ogk¡ ij varj ijh{k.k fd;k tkrk gSA 

14-5 cks/k iz”uksa ds mÙkj % 

 

fjDr LFkku okys iz”uksa ds mÙkj& 

1- 30( 2& Z-Test&( 3- &∞ ls $ ∞ rd 4- izlkekU; 5- V 

lR; ,oa vlR; okys iz”uksa ds mÙkj& 

2- 1- vlR;] 2- vlR;] 3- lR;] 4- lR;] 5- lR;A 

14-6  Loij[k iz”u % 

 

1- t- ijh{k.k ,oa ijh{k.k Z- ijh{k.k ls vki D;k le>rs gSa\ 
2- t- ijh{k.k ds fo”ks’krkvksa vkSj ekU;rkvksa dks fyf[k,A 
3- z- ijh{k.k dh dkSu&dkSu ls fo”ks’krk,a ,oa ekU;rk,a gS mYys[k dhft,A 
4- t ijh{k.k ds O;kogkfjd vuqiz;ksxksa dk o.kZu dhft,A 
5- nks izfrn”kZ ek/;ksa ds chp vUrj dh lkFkZdrk dh tk¡p ds fy, t&ijh{k.k dh O;k[;k dhft,A 
6- t- ijh{k.k D;k gS\ fdlh egkfo|ky; esa ;kn`fPNd izfrp;u iz.kkyh ls pqus x;s 10 fo|kfFkZ;ksa dh 

yackbZ ds vk¡dM+s ¼bapksa esa½ fuEukafdr gSa& 
61] 62] 63] 65] 66] 67] 68] 69] 69] 70 

bl rF;kas ds vk/kkj ij D;k ;g fu’d’kZ fudkyk mfpr gksxk fd egkfo|ky; ds 
fo|kfFkZ;ksa dh vkSlr yEckbZ 68 bap gS\ ¼t 0.05 = 2.262 for d.f. =9½ 

 [t=2, < to.05, Ho True] 

7- fgaVu izsl dh ifjdYiuk gS fd blds lcls cM+s oSc izsl dk thoudky 14]500 ?kaVs gS rFkk 2100 
?kaVks dk izeki fopyu tkudkjh esa gSA 25 izslksa ds fun”kZu ek/; Kkr gqvk gSA lkFkZdrk ds 0-01 
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Lrj ij D;k dEiuh dks ;g fu’d’kZ fudkyuk pkfg, fd izslksa dk vkSlr thou dky ifjdfYir 
14]500 ?kaVksa ls fHk™k gS\ 
¼Yes, there is significant difference ; calculated t=3.5> t0.01 for d.f. 24 i.i 2.797 ½ 

8- ,d Ldwy ds 10 Nk=ksa dh lkaf[;dh esa ijh{kk yh xbZA mudks ,d ekg ds vfrfjDr dksfpax nh 
xbZ ftlds var esa ,d vkSj ijh{kk yh xbZA D;k izkIrkad bl ckr dk izek.k nsrs gSa fd Nk=ksa dk 
vfrfjDr dksfpax ls ykHk gqvk gS\ 

Ø-la0 1 2 3 4 5 6 7 8 9 10 
vad izFke gsLV 9 8 7 9 6 8 7 10 5 6 
vad f}rh; 
VsLV 

10 9 6 10 8 7 9 9 7 5 

[t= 
଴.ହ

ଵ.ଷହସ
 √10 = 1.168 < 𝑡 0.05 = 2.262 Ho Lohdr̀( dksbZ ykHk ugha] 

9- ,d izfrn”kZ eas fdrus in&;qXe lfEefyr fd;s tk,s ftlls r ¾$0-42 ds fy, t dk ifjdfyr 
eku 2-72 ls vf/kd gks\ [n=37] 

10- 28] vkSj 19 voyksdu&;qXeksa ds nks LorU= izfrn”kksZa ds lg&laca/k xq.kkad Øe”k% 0-55 vkSj 0-75 
gSA D;k r ds ;s eku bl ifjYiuk ds vuq:Ik gS fd izfrn”kZ ,d gh lexz ls fy, x, gS\   

[Zଵ −
୞మ

஢୞భ
− Zଶ =

଴.ଷହହ

଴.ଷଶ
= 0.32 = 1.109, Yes ] 

 

@@@@ 
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bdkbZ 15 mPPkÙkj rduhdsa  % 

bdkbZ dh :Ikjs[kk 

15-0  mn~ns”;  

15-1  izLrkouk 

15-2  iwat fo”ys’k.k dk vFkZ 

15-3 iwat fo”ys’k.k dh fof/k;k¡ 

15-4 iwat fo”ys’k.k ds pj.k 

15-5 esVk fo”ys’k.k 

15-6 ,df=r fo”ys’k.k ¼Conzoint Analysis½ 

15-7 cks/k iz”u 

15-8 cks/k iz”uksa ds mÙkj 

15-9 Lo ij[k iz”u 

 

15-0 mís”; % 

bl bdkbZ ds v/;;u ds Ik”pkr~ vki fuEufyf[kr rF;ksa dks le> tk;sxsaA rF; ls voxr gks tk;sxsa& 

 fo”ys’k.k dh uohure rduhdksa dk mi;ksxA 
 iawt fo”ys’k.k dk vk”k; ,oa mldk mi;ksx 
 esVk fo”ys’k.k dk vk”k;] rFkk mldh vko”;drk 
 ,df=r fo”ys’k.k dk vk”k; vkSj mldk iz;ksx 

15-1 izLrkouk % 

vkt ds orZeku ;qx esa v/;;u vkSj “kks/k ,d lhfer txg ls ugha gks jgk gSA cfYd oSf”od gks x;k 
gSA oSf”od Lrj rd igq¡p vkt dk rduhdh ;qx us cuk fn;k gS] ,sls “kks/k dh ubZ rduhdksa ls ifjp; ds 
fy, bl bdkbZ esa fo”ys’k.k dh ubZ&ubZ rduhdksa dh ifjp; ,oa mi;ksx ij izdk”k Mkyk x;k gSA 
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15-2 iwat fo”ys’k.k ¼Conzoint Analysis½ % 

iwat fo”ys’k.k ,d lead fo”ys’k.k rduhd gS tks iwat ;k xqPN ds :Ik esa Kkr lead lwph ds Hkhrj 
LokHkkfod :Ik ls gksus okys lewgksa dh iM+rky djrh gSA oLrqvksa ds ,d lewg dks bl rjg ls lewghdr̀ djus 
dk dk;Z gS fd ,d gh lewg ¼ftls iwat dgk tkrk gS½ esa oLrq,¡ vU; lewgksa ¼xqPN ;k iw¡t½ dh rqyuk esa ,d 
nwljs ds leku ¼dqN ;k iwat½ leku gSaA  

;g [kkstiw.kZ lead] fo”ys’k.k dk ,d eq[; dk;Z gS vkSj lkaf[;dh; lead fo”ys’k.k ds fy, ,d] 
lkekU; rduhd gS] ftldk mi;ksx  dbZ {ks=ksa esa fd;k tkrk gS tSls iSVuZ igpku] Nfo fo”ys’k.k lwpuk 
iquizkZfIr] tSo lwpuk foKku] dEI;wVj xzkfQDl vkSj e”kkhu yfuZax vkfnA 

rhu lewgksa esa oxksZa ds jax ds :Ik esa fn[kk, x, iawt fo”ys’k.k dk ifj.kkeA 

 

15-3 iwat fo”ys’k.k dh fof/k;k¡ % 

iwat fo”ys’k.k fof/k ewY;oku leadksa dks lewgkas esa lewfgr djus esa en~n djrh gS vksj fofHk™k rduhdksa 
ds vk/kkj ij mi;qDr ifj.kke pqurh gSA fofHk™k izdkj ds iwat fo”ys’k.k dh rduhdsa gS tks fuEufyf[kr gS& 

1- Js.kho) ¼Hierarchical Method½ 

2- foHkktu ¼Partitioning Method½ 

3- ekWMy&vk/kkfjr fof/k ¼Model Based½ 

4- fxzM&vk/kkfjr fof/k ¼Grid Based½ 

5- ?kuRo vk/kkfjr fof/k ¼Density based½ 

1- Js.kho) rduhd ¼fof/k½ % 

bl fof/k ds vUrxZr Åij ls uhps rFkk uhps ls mij nksuksa dks foHkkftr djds ,d iwat cuk;k tkrk 
gSA bl izdkj ls cuk gqvk iw¡t ,d MsaMksxzke ¼,d iSM+ tSlk izk:Ik½ mRi™k djrk gS tks bu lewgksa ds chp 
mRi™k laidZ dks crkrk gSA bl izdkj vk¡dM+ksa ds xqPN ls mRi™k lwpuk,a izkIr djds mldk fo”ys’k.k fd;k 
tkrk gSA 
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2- foHkktu fof/k % 

foHkktu dk eq[; y{; iquokZl gSA os foHkktu dks ,d iw¡t ls nwljs esa LFkkukUrfjr djds LFkkukarfjr 
djrs gSa] tks ,d izkjafHkd foHkktu gksrk gSA ;g *n* MsVk vkCtsDV dks *K* uacj ds iwat esa ckaVrk gSA bl fof/k 
dks vf/kd ialn fd;k tkrk gSA 

3- ekWMy vk/kkfjr fof/k % 

;g ekWMy nks ;k rhu lewgksa dks ,d lkFk tksM+rk gSA ekWMy ds ihNs] ewy fopkj leadksa dks nks lewgksa 
esa foHkkftr djuk gS] tks Vh&izkfedrk ekWMy ¼oM fHk™k :ih Maltivariate½ lkekU; forj.k ds vk/kkj ij 
gksrk gSA bl ekWMYk esa ge izR;sd lewg ds vo/kkj.kkvksa ;k oxksZa ds :Ik esa fpfUgr djrs gSaA 

4- fxzM vk/kkfjr fof/k % 

;g ekWMy dk n`f’Vdks.k varfj{k eas vufxur rkjksa ds lewg cukus ij vk/kkfjr gSA rsth ls izlaLdj.k 
ds fy, fxzM cukus dk lq>ko bl fof/k ls feyrk gSA 

5- ?kuRo vk/kkfjr fof/k % 

bl ekWMy esa iawt tks ifjHkkf’kr gksrs gS os mps ?kuRo okys gksrs gSaA bleas fofHk™k vkd`fr;ksa vkSj “kksj ds 
lewgksa dh igpku dh tkrh gSA blesa LFkkfud LFkku vkSj nwjh dk vuqeku yxkdj iSVUkZ dk irk yxk;k tkrk 
gSA 

15-4 iwat fo”ys’k.k ds pj.k % 

eq[;r;k% iwat fo”ys’k.k fuEufyf[kr pj.kksa esa iw.kZ gksrs gSa& 

pj.k& 1 % leadksa dks rS;kj djuk] ¼Prepare the data½ 

pj.k& 2 % leadksa ekiu] ¼Scale the data½ 

pj.k& 3 % oxhZd`r pjksa dk pquko ¼Select segmentation variable½ 

pj.k& 4 % ekiu ds lkekU;hdj.k dks ifjHkkf’kr djuk] ¼Define similarity measure½ 

 

15-5 esVk fo”ys’k.k ¼meta-analysis½ % 

vuqla/kku ifj.kkeksa dh leh{kk dk mís”; iwoZ esa fofHk™k vuqla/kkudÙkkZvksa ds }kjk fd;s x;s vuqla/kku 
dk;ksZa ls izkIr ifj.kkeksa dk la”ys’k.k ¼synthesis½ djds lkekU; fu’d’kZ Kkr djuk gksrk gSA bl dk;Z ds fy, 
ijEijkxr :Ik ls lkekU;r% fdlh izdj.k fo”ks’k ij lEikfnr fofHk™k vuqla/kkuksa ds ifj.kkeksa dks o.kkZUkkRed 
:Ik esa izLrqr djus dk izpyu jgk gSA ijUrq foxr dqN le; ls fofHk™k vuqla/kkuksa ls izkIr ifj.kkeksa ds 
ek=kRed Lo:Ik ij Hkh /;ku nsus dh vko”;drk ij tksj fn;k tkus yxk gSA vc ;g ekuk tkus yxk gS fd 
fofHk™k ifj.kkeksa dk la”ys’k.k muds ek=kRed Lo:Ik ds vk/kkj ij gh fd;k tkuk pkfg, vuqla/kku ifj.kkeksa ds 
blh ek=kRed fo”ys’k.k dks esVk&fo”ys’k.k dgrs gSaA 

bl rduhd dk izfriknu lu~ 1977 esa Xykl ¼Glass½ us fd;k FkkA bl izdkj esVk fo”ys’k.k “kCn 
,slh lkaf[;dh; fof/k;ksa dks bafxr djrk gS] ftUgsa vuqla/kku dk;ksZa ls izkIr ifj.kkeksa ds ek=kRed ,dhdj.k ds 
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fy, iz;qDr fd;k tkrk gSA nwljs “kCnksa esa esa dgk tk ldrk gS fd esVk&fo”ys’k.k vusd vuqla/kkuksa ls izkIr 
lkaf[;dh; ifj.kkeksa dk lkaf[;dh; fo”ys’k.k gSA 

ifj.kkeksa dk ek=kRed la”ys’k.k djds dqy fu’d’kZ nks <+ax ls izkIr fd;s tk ldrs gSa & 

¼d½- la;qDr lkFkZdrk ijh{k.k] yxkdj rFkk 

¼[k½- vkSlr izHkko vkdkj Kkr djdsA 

15-6 ,df=r la;qDr fo”ys’k.k ¼Conzoint Analysis½ % 

,df=r fo”ys’k.k eq[; :Ik ls foi.ku “kks/k rdudh gS tks fdlh fo.kudÙkkZ dks le>us esa lgk;rk 
igqapkrk gS fd xzkgd fdlh oLrq ;k lsok vFkok oLrq ,oa Lksok ds ;qXeksa dk pquko fdl izdkj djrk gSA ;g 
u;s oLrqvksa ,oa lsokvksa ds vkdkj ,oa Lo:Ik iznku djus eas lgk;rk igqapkrk gS ftlls xzkgd vPNk ;k 
egRoiw.kZ le>rs gksaA ,df=r fo”ys’k.k og egROkiw.kZ jkLrk gS tks okLrfod xzkgd ds pkyd dk irk yxkrk 
gSA ;g og crkrk gS fd ,d xzkgd fdlh oLrq ds Åij nwljs oLrq dks D;ksa [kjhnrk gS\ 

,df=r fo”ys’k.k cktkj “kks/k dk ,d lkaf[;dh rduhdh gS tks ;g fuf”pr djrk gS fd dSls dksbZ 
xzkgd ¼yksx½ fdlh oLrq ;k lsok ds fo”ks’krk dks ewY; iznku djrs gSA 

bl rduhdh dk fodkl foi.ku “kkL=h ikWy xzhu ¼Paul Green½ us 1980 esa fd;k FkkA  

15-6-1 ,df=r ¼la;qDr½ fo”ys’k.k ds xq.k ,oa Lrj % 

xq.k vkSj Lrj ,df=r ;k la;qDr fo”ys’k.k ds ewyHkwr vk/kkj cukrs gSaA la;qDr fo”ys’k.k ds vUrxZr 
mRikn ;k lsok dks mlds ?kVd ekxksZa esa rksM+k tk ldrk gS& mnkgj.k ds fy, ,d eksckbZy Qksu dk vkdkj] 
otu] cSVjh thou] irk iqfLrdk dk vkdkj vkfnA ,d lkekU; eksckby Qksu cukus okys bu rRoksa esa ls 
izR;sd dks ,d fo”ks’k ds :Ik esa tkuk tkrk gSA 

mRiknksa vkSj lsokvksa dks fo”ks’krkvksa vkSj Lrjksa esa rksM+uk ;g tkapus dk ,d vR;Ur “kfDr”kkyh 
midj.k gS fd dksbZ O;olk; D;k is”kd”k djrk gS vkSj mls D;k is”kd”k djuh pkfg,A u, mRikn ds fodkl 
ds fy, bl ckr dk izeq[krk ls /;ku j[kuk pkfg, fd xzkgd lcls vf/kd egRo D;k j[krk gSA bldk 
eryc ;g gS fd O;olk; vius iz;klksa dks mu {ks=ksa ij dsUnzhr dj ldrk gS tks xzkgdksa ds i{k esa gSaA 

la;qDr ;k ,df=r fo”ys’k.k esa] fo”ks’krkvksa vkSj Lrjksa dks fuf”pr rjhds ls O;ogkj djuk iM+rk gS 
rkfd la;qDr fo”ys’k.k ds ifj.kke ekU; vkSj mi;ksxh gks ldsaA 

15-7 cks/k iz”u % 

fjDr LFkkuksa dh iwfrZ djsa& 

1- iwat fo”ys’k.k ------------------- dh rduhd gSA   
2- ------------------------- fof/k iw¡t fo”ys’k.k dh fof/k;ksa esa ls ,d gSA 
3- varfj{k esa vufxur rkjksa ds lewg cukus ij vk/kkfjr fof/k------------------------gSA\ 
4- iw¡t fo”ys’k.k-------------------------------pj.kksa esa iw.kZ gksrs gSaA 
5- -------------------------------------cktkj “kks/k dk ,d lkaf[;dh rduhdh gSA 
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lR; ,oa vlR; Nk¡fV, %& 

1- ?kuRo vk/kkfjr fof/k iw¡t fo”ys’k.k dh rduhd ugha gSA 
2- foHkktu dk eq[; y{; iquokZl gSA 
3- esVk fo”ys’k.k eas vuqla/kku ifj.kkeksa dh leh{kk ugh dh tkrh gSA 
4- foi.kdÙkkZvksa ds fy, ,df=r fo”ys’k.k rduhd egRoiw.kZ gSA 
5- Js.khc) rduhd ,d isM+ tSlk izk:Ik mRi™k djrk gSA 

15-8 cks/k iz”uksa ds mÙkj % 

 

fjDr LFkku okys iz”uksa ds mÙkj& 

1- lead fo”ys’k.k( 2] foHkktu ( 3- fxzM vk/kkfjr fof/k ( 4- pkj] 5- ,df=r fo”ys’k.k  

lR; ,oa vlR; okys iz”uksa ds mÙkj& 

 1- vlR;] 2- lR;] 3- vlR;] 4- lR;] 5- lR;A 

15-9 Loij[k iz”u % 

 

1- iw¡t fOk”ys’k.k dk vFkZ Li’V djsaA 

2- iwat fo”ys’k.k dh izeq[k fof/k;ksa dk mYys[k dhft,A 

3- fuEufyf[kr ij fVIi.kh fyf[k,& 

¼d½- esVk fo”ys’k.k 

¼[k½- la;qDr vFkok ,df=r fo”ys’k.k 

 

 

@@@@ 
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bdkbZ & 16 izkf;drk fl)kUr 

bdkbZ dh :ijs[kk  

16-0 mn~ns”; 

16-1 izLrkouk 

16-2 ifjHkk’kk ,oa vo/kkj.kk,a 

16-3 x.ku&fØ;k ¼Øexqf.kr] Øep; vkSj lap;½ 

16-4 iz;ksx gksus okys “kCnkoyh dk Li’Vhdj.k 

16-5 izkFkfdrk iz;s; ¼;ksx izes; vkSj xq.ku izes;½ 

16-6 cks/k iz”u  

16-7 cks/k iz”uksa ds mÙkj 

16-8 Lo ij[k ,oa vkafdd iz”u 

 

16-0 mís”; % 

bl bdkbZ ds v/;;u ds i”pkr vki % 

 Hkkoh vfuf”prrkvksa ds e/; fu.kZ; ysus esa l{ke gks ik;sxsaA 

 izkf;drk ds fy, iz;qDr x.kuk fØ;k dks le> ik;sxsaA 

 izkf;drk dh viuh “kCnkoyh gksrh gS] mlls Hkyh&Hkk¡fr ifjfpr gks ik;sxsaA 

 ifjdYiuk ijh{k.k vkSj lkFkZdrk&ijh{k.k dk mi;ksx dj ik;sxsaA 

16-1 izLrkouk % 

ekuo thou vfuf”prrkvksa ls Hkjk gksrk gSA bl chp ekuo }kjk vusd fu.kZ; ysus iM+rs gSA blds 
fu.kZ; bu vfuf”pr ?kVukvksa ds lEcU/k esa izR;k”kk ij vk/kkfjr gksrs gSA ns[kk tk;s rks okLro esa thou dk 
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lq[k vfuf”prrkvksa ;k izR;k”kkvksa ds chp fufgr gksrk gSA izkf;drk ds }kjk gh rdZlaxr vuqeku yxk;k tkrk 
gSA ;wjksi ds tqvkfj;ksa rFkk lVksfj;ksaa us HkkX;y{eh ¼Goodess of fortune½ dh piyrk ls fujk”k gksdj 
rRdkyhu xf.krKksa ls viuh |qrØhM+k lEcU/kh leL;kvksa ds lek/kku ds fy, ijke”kZ ysuk izkjEHk fd;kA bu 
xf.krKksa us bldk fof/kor~ v/;;u fd;k ftlls izkf;drk fl)kUr dk izknqHkkZo gqvkA ;g bdkbZ izkf;drk 
fl)kUr dh O;k[;k djrh gSaA 

16-2 ifjHkk’kk ,oa vo/kkj.kk,a % 

vfuf”pr ?kVukvksa ds izfr viuk vuqeku ge *laHkkouk ;k izkf;drk ¼Probability½ ds :Ik esa O;Dr 
djrs gSA mnkgj.k ds fy, flDdk mNkyus ij mlds fpr ¼Head½ dh laHkkouk 1@2 gSa] pquko esa fdlh 
izR;k”kh ds fot;h gksus dh cgqr de izkf;drk gS] 2050 esa ekuo ds eaxy&xzg igq¡pus dh 80 izfr”kr 
lEHkkouk gSa] vkxeh vUrjkZ’Vªh; fØdsV izfr;ksfxrk esa Hkkjr dks thrus dh 75 izfr”kr izkf;drk gS] bR;kfnA 
lkekU; Hkk’kk esa *lEHkkouk* ;k *izkf;drk* “kCn }kjk ?kVukvksadh vfuf”prrk dh vfHkO;fDr gksrh gS ijUrq 
lkaf[;dh esa bl “kCn dk fof”k’V vFkZ gSaA lkaf[;dh; vFkZ esa izkf;drk dksjk ek=dy ;k=k ;k dksbZ HkkoukRed 
dFku ugha gSa cl bl /kkj.kk dk ,d oSKkfud vk/kkj gS ftlls fdlh ?kVuk ds ?kfVr gksus dh lEHkkouk dk 
ekiu gksrk gSA 

**leku <+axksa ls ?kfVr gksus okyh vusd ?kVukvksa esa ls fdlh ,d ds ?kVus dh izkf;drk ml ?kVuk dh 
vuqdwy ifjfLFkfr;ksa dh la[;k dk leLr lEHkkO; ifjfLFkfr;ksa dh la[;k ls vuqikr gSA** 

Ikzkf;drk ,d vuqikr gS tks ewy :Ik ls fHk™k gS gksrk gS rFkk ftls n”keyo ds :Ik esa Hkh O;Dr fd;k 
tkrk gSA 0 rFkk 1 izkf;drk dh pje lhek;sa gSaA ,d ?kVuk ftldk ?kfVr gksuk vlEHko gS] dh izkf;drk 
“kwU; ¼0½ gksxh ogha ftldh ?kVuk ?kfVr gksuk iw.kZr;k fuf”pr gksrk gS mldh izkf;drk 1 gksxh] D;ksafd lHkh 
laHko ifjfLFkfr;k¡ blds ?kfVr gksus ds vuqdwy gSA 

izkf;drk dk ifjdYku mldh vo/kkj.kk ds foospu ij fuHkZj djrk gSA oLrqr% izkf;drk dh fofHk™k 
fopkjk/kkjkvksa ds lEcU/k esa fo”ks’kKksa esa xgu erHksn gSA fofHk™k n`f’Vdks.kksa ds vk/kkj ij izkf;drk dh pkj 
fopkj /kkjk;sa dkQh izpfyr ftues ls izeq[k fopkj/kkjk dk o.kZu fuEu gSa& 

d- fopkj/kkjk dh fpjfizfr’Br vo/kkj.kk % ;g vo/kkj.kk lcls izkphu gSA bl fopkj/kkjk ds iz.ksrk 
ykIysl ¼Laplace½ gSA ykIysal ds vuqlkj] **vuqdwy ?kVukvksa dh la[;k dk leku :Ik ls lEHkkfor 
leLr ?kVukvksa dh dqy la[;k ls vuqikr gh izkf;drk gSA** 

bl vo/kkj.kk dh ekU;rk gS fd fdlh iz;ksx }kjk izkIr lHkh ifj.kke ijLij viothZ gSa rFkk 
leku :Ik ls ?kfVr gksus okys vFkok viothZ gSa rFkk leku :Ik ls ?kfVr gksus okys vFkok lelEHkkoh 
¼Equalty cekely½ gSA mnkgj.k ds fy, ;fn ,d flDdk mNkyk tk, rks og fpr ¼Head½ fxjsxk ;k 
og ¼Tail½( ;s nksuksa ifj.kke ijLij viothZ gS] vFkkZr~ nksuksa gh ,d lkFk ugha vk ldrsA lkFk gh 
fpÙk ,oa iV nksuksa fxjus dh leku lEHkkouk gSA fpr fxjus dh izkf;drk 1@2 gS vkSj blh izdkj iV 

fxjus dh izkf;drk Hkh ଵ

ଶ
 gSA ,d N% igyqvksa okys ikls ds Qsds tkus ij 6 lEHkkouk,a gks ldrh gS& 

1]2]3]4]5 ;k 6 fcUnq okys igyw dk Åij dh vksj vkukA 5 fcUnqvksa okys i{k ds Åij vkus dh 

izkf;drk 1@6 gS] fo’ke vad okys igyw ds Åij vkus dh izkf;drk ଷ

଺
  ¾ ଵ

ଶ
 gSA blh izdkj rk”k ds 

52 iÙkks dh xM~Mh esa ls ;fn vuk;kl gks ,d irk fudkyk tk;s rks mlds ikl ds bDdsa fudkyus dh 
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izkf;drk ଵ

ହଶ
1 gS] *dksbZ Hkh bDdk* gksus dh lEHkkfork 

ସ

ହ଻
 ¾ 

ଵ

ଵଷ
 gS D;ksafd bDdks dh la[;k 4 gksrh gSA 

dqdqe dk dksbZ Hkh iÙkk fudkyus dh izkf;drk 
ଵଷ

ହଶ
 ¾ 

ଵ

ସ
 gSA 

vr% fpjizfrf’Br vFkok xf.krh; vo/kkj.kk ds vuqlkj izkf;drk ds fy, iz;qDr gksus okyk lw= 
fuEu gSa& ¼?kVuk ds ?kfVr gksus ds ds fy,½ 

P ¾ P (A) ¾       
୑

୫ା୬
  

tgk¡ P ;k P (A) ¾        

?kVuk ds u ?kfVr gksus ds fy, lw= 

     Q ¾ P (Aഥ) ¾       
୑

୫ା୬
 

tgk¡&  

     q¾ P (Aഥ) ¾        

A vr% ds ?kVus dh izkf;drk   ds u ?kVus dh izkf;drk 

     P ¾ P (A) 
୑

୫ା୬
   q ¾ P (Aഥ) 

୬

୫ା୬
 

Li’V gS fd P+q ¾ 
୑

୫ା୬
++ $ 

୬

୫ା୬
 =  

୫ା୬

୫ା୬
 ¾ 1 

bl izdkj P Kkr gksus ij q vkSj q Kkr gksus ij P fudkyk tk ldrk gSa %& 

P+q  ¾ 1 rks P = 1- q ] q ¾ 1-P  

;k P (A) ¾ 1& P (Aഥ)  (Aഥ) ¾ 1& P (A)   

tSls rk”k dh xM~Mh ds 52 iÙkksa esa ls ;kn`fPNd :Ik ls ,d iÙkk fudkyus ij mlds dksbZ 

ckn”kkg gksus dh izkf;drk 
ସ

ହଶ
 ¾ 

ଵ

ଵଷ
 gS vkSj ckn”kkg u fudkyus dh izkf;drk 1& 

ଵ

ଵଷ
 ¾ 

ଵଶ

ଵଷ
 gSA 

16-3 x.ku&fØ;k ¼Øexqf.kr] Øep; vkSj lap;½ % 

izkf;drk vFkok laHkkO;rk dks Kkr djus ds fy, ml ?kVuk ¼ftl ?kVuk dh izkf;drk fudkyuh gS½ 
ds ?kfVr gksus dh vuqdwy ifjfLFkfr;ksa dh la[;k ¼va”k½ vkSj ?kVuk dh lHkh lEHkkO; ifjfLFkfr;ksa dh dqy 

A ?kVuk ds vuqdwy ifjfLFkfr;ksa dh la[;k   

lHkh le&lEHkk’; ifjfLFkfr;ksa dh la[;k 

?kVuk ds ?kfVr gksus dh fLFkfr *lQyrk* ;k 
ldy n”̀;&ifj.kke ds fy, ladsrk{kjA  

A ?kVuk ds izfrdwy ifjfLFkfr;ksa dh la[;k   

lHkh le&lEHkk’; ifjfLFkfr;ksa dh la[;k 
 

?kVuk ds u ?kVus dks vlQyrk ;k vlQy n`”; 
ifj.kke ds fy, ladsrk{kjA  
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la[;k ¼gj½ dks fuf”pr djuk vko”;d gksrk gSA O;ogkj esa va”k vkSj gj dks fuf”pr djuk tfVy gksrk gS] 
ftlds fy, x.ku&fØ;k dh dqN fof”k’V izfof/k;ksa dk iz;ksx djuk iM+rk gSA ;s izfof/k;k¡ fuEu gS& 

Øexqf.kr ¼Factorial½ % 1 ls ysdj fn;s gq, ?kVukRed iw.kkZad *n* ¼Posistive integer½ *n* rd ds 
lHkh iw.kkZadksa dk xq.kuQy *n* Øexf.kr ¼n factorial½ dgykrk gSA ftldk ladsrk{kj n! gSA  

n! ¾ 1] 2] 3] 4] ---- n  

O;ogkj esa n! dks vojksgh ¼decendingorder½ Øe esa fy[kk tkrk gS vFkkZr~& 

n ∶ ¾ n ¼n&1½ ¼n&2½ ¼n&3½ - - - - 3, 2,1  

6! % ¾ 6 X 5 X 4 X 3 X 2 X 1  ¾ 720 

n! % ¾ n¼n&1½! = n(n − 1)(n − 2)!   

    ¾ n¼n&1½(n − 2)(n − 3)!  -- -- 3]2]1 

[¼01 ¾] ;fn n=1 rks n!=1 rFkk ¾ ¼ n=1½! ¾ 1!¾ 1¼1&1½!¾1¾ 1 x0! ∴ 0! = 
ଵ

ଵ
= 1] 

x.kuk dk ewy fl)kUr % ;fn fdlh dk;Z dks djus ds m rjhds gSa vkSj ;fn buesa ls fdlh ,d rjhds 
ls dk;Z gks tkus ij nwljs dk;Z dks n rjhdksa ls fd;k tk ldsa rks nksuksa dks ,d lkFk iwjk djus ds 
mxn rjhds gksxsaA ;gh x.kuk dk ewy fl)kUr gS ftls nks ls vf/kd dk;ksZa ij Hkh ykxw fd;k tk 
ldrk gSA 

izek.k % ;fn ,d fØ;k a1, a2, a3,   ----- am  vFkkZr~ m rjhdksa ls lEIk™k dh tk ldrh gS vkSj 
nwljh fØ;k b1, b2, b3  ----- bn vFkkZr n rjhdksa ls dh tk ldrh gSA rksnksuksa fØ;k,¡ lkFk&lkFk fuEu 
rjhdksa ls iwjh dh tk ldrh gSaA 

b1 b2 b3 b4 ~ ~ ~  bn 

a1 a1b1 a1b2 a1b3 a1b4 ~ ~ ~  a1bn 

a2 a2b1 a2b2 ab3 a2b4 ~ ~ ~  a2bn 

a3 a3b1 a3b2 d3b3 a3b4 ~ ~ ~  a3bn 

a4 a4b1 a4b2 a4b3 a4b4 ~ ~ ~  a4bn 

: : : : :  : 

am amb1 amb2 amb3 amb4~ ~ ~  ambn 

% nksuksa fØ;kvksa ds rjhdksa dh dqyla[;k ¾ mxn  
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mnkgj.k ¼Illustration½ % ;fn N% igyw okys nks ikls ysdj mNkys tk,¡ rks lHkh laHkkfor ifj.kkeksa dh dqyk 
la[;k 6 X 6 = 36 gksxhA tSlkfd fuEu rkfydk ls Li’V gS& 

nks ikls ds vfHkiz;ksx esa lEHkkO; ifj.kke 

II 
I 

1 2 3 4 5 6 

1 1]4 1]2 1]3 1]4 1]5 1]6 
2 2]1 2]2 2]3 2]4 2]5 2]6 
3 3]1 3]2 3]3 3]4 3]5 3]6 
4 4]1 4]2 4]3 4]4 4]5 4]6 
5 5]1 5]2 5]3 5]4 5]5 5]6 
6 6]1 6]2 6]3 6]4 6]5 6]6 

;fn mi;qZDr vfHkiz;ksx eas igys ikls ds ,d ifj.kke ds lkFk nwljs ikls ds mlh ifj.kke dk la;kstu 
¼1] 1( 2( 2( 3] 3( 4]4( 5]5( 6]6½ u gks rks rks dqy ifj.kkeksa dh la[;k ?kVdj 30 jg tk;sxhA 36 rjhdksa esa ls 
6 rjhds fudy tk,¡xsA rkfydk ls Li’V gS fd ,sls ifj.kkeksa dh la[;k ftuesa de ls de 9 dk tksM++ 
¼6]3(5]4( 4]5(3]6½ 6]4(5]5(4(6@6]6½ 10 rjhdksa ls vkSj de ls de 10 dk tksM+ 10 ;k 11 12 dk tksM+ vFkkZr~ 
¼6]4%5]5(4]6@6]5(5]6@6]6½ 6 rjhdksa ls izkIr gks ldrk gSA 12 dk tksM+ dsoy 1 rjhds ¼6]6½ ls izkIr gks 
ldrk gSA 

mnkgj.k ¼Illustration½ % 

xksj[kiqj ls iz;kx tkus ds fy, 16 cl lsok,¡ pyrh gSA ,d ;k=h xksj[kiqj ls iz;kx tkrk gS vkSj 
fQj okil xksj[kiqj ykSV tkrk gSA crkb, og ;k=k&tkuk o ykSVuk&fdrus rjhdksa ls iwjh dj ldrk gS ;fn 
og ¼d½ fdlh Hkh cl ls ykSVs] ¼[k½ ml cl ls u ykSVs ftlls og vtesj x;k Fkk] ¼ii½ mlh cl ls ykSVs 
ftlls og x;k FkkA 

gy ¼Solution½ % 

¼d½ xksj[kiqj ls iz;kx tkus ds fy, 16 cl lsok;sa gSaA vr% xksj[kiqj ls iz;kx ds fy, ;k=h ds lkeus 
16 fodYi ;k rjhdsa gSaA og fdlh rjhds ls iz;kx igq¡pus ds ckn okil Hkh 16 rjhdksa ls ykSV ldrk gSA 
vr% ;fn og fdlh Hkh cl ls ykSVs rks nksuksa vksj dh ;k=k iwjh djus ds rjhdksa dh la[;k 

¾ 16 x 16 ¾ 256 

¼[k½- ;fn og ml cl ls u ykSVs ftlls iz;kx x;k Fkk rks ;k=k 16 ¼16&1½ ¾ 16X15 ¾ 240 rjhdksa ls 
lEi™k gks ldsxhA 

¼x½- ;fn og mlh cl ls ykSVs ftlls og x;k Fkk] rks ykSVus dk ,d gh rjhdk gksxkA xksj[kiqj ls iz;kx 
tkus ds rjhdksa dh la[;k ¾ 16]1 iz;kx ls okil xksj[kiqj tku ds rjhdksa dh la[;k tc og mlh 
cl ls ykSVrk gS ftlls x;k Fkk ¾ 1  

vr% ;k=k iwjh djus ds rjhdksa dh la[;k ¾ 16 X 1 ¾ 16 
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mnkgj.k ¼Illustration½ % 

rhu Ik;ZVd ,d ,sls uxj esa igq¡prs gSa tgk¡ pkj ik¡p&flrkjk gksVy gSaA muesa os fdrus rjhdksa ls 
Bgj ldrs gSa ;fn izR;sd ,d vyx gksVy esa gh Bgjs\ ;fn izR;sd ds vyx gksVy esa Bgjus dh ikcanh u jgs 
rks os fdrus rjhdksa ls Bgj ldrs gSa\ 

gy ¼Solution½ % 

igyk ;k=h pkjksa esa ls fdlh Hkh Bgj ldrk gSA mls ,d gksVy esa Bgjkus ds ckn nwljk 4&1¾3 
gksVyk esa ls fdlh ,d esa Bgjk ldrk gSA vc rhljs ;k=h dks dsoy 3&1¾2 gksVyksa esa ls fdlh ,d dk 
p;u djuk gSA 

igys ;k=h ds Bgjus ds rjhds ¾ 4 ( 

nwljs ;k=h ds Bgjus ds rjhd ¾ 4&1¾3 

rhljs ds Bgjus ds rjhds  ¾ 3&1¾2 ;k 4&1&1 ¾ 2( vr% rhuksa ;kf=;ksa ds 
vyx&vyx Bgjus ds rjhdksa dh la[;k ¾ 4 X 3 X 2=24A 

;fn vyx gksVy esa Bgjus dh ikcanh u jgs rks os 4 X 4 X 4 ¾ 64 rjhdksa ls Bgj ldrs gSaA 

Øep; ¼Permutation½ % fuf”pr oLrqvksa dk ,d fu/kkZfjr Øe foU;kl ¼arrangement½] Øep; 
dgykrk gSA nwljs “kCnksa esa] Øep; dk vFkZ v leLr Øeksa ¼orders½ ls gS ftuesa ge nh oLrqvksa ¼n½ esa ls 
dqN ¼r½ ;k lHkh oLrqvksa dks ,d lkFk ysdj foU;kflr ¼arrange½ dj ldrs gSaA vkb, bls fuEu mnkgj.k 
}kjk le>us dk iz;kl djrs gSa %& 

rhu eksckby A, B vkSj C ds 6 Øep; izkIr gksxsa& 

 igyk LFkku nwljk LFkku rhljk LFkku Øep; 

 A B C ABC 

  C B ACB 

 B A C BAC 

  C A BCA 

 C A B CAB 

  B A CBA 

fp= 16-3-1 rhu eksckbyksa dk Øep; 

lap; ¼Comloenation½ % tgk¡ Øe dks /;ku esa u j[kdj fuf”pr oLrqvksa ds oxksZa ;k p;uksa dks 
fd;k tkrk gS og lap; gksrk gSA vFkkZr~ lap; ls gekjk rkRi;Z mu oxksZa ;k pqukoksa ls gS tks nh gqbZ oLrqvksa 
¼n½ esa ls dqN ¼r½ ;k lHkh dks ,d lkFk ysus ij izkIr gksrs gSaA 
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pkj iqLrdksa & A, B, C rFkk D esa ls nks&nks dks lkFk ysdu fuEu lap; vkSj Øep; cusxsa %& 

lap;  
¼Combination½ 

 lap; 
¼Permutation½ 

A B  AB, BA 

A C  AC, CA 

A D  AD, DA 

B C  BC, CB 

B D  BD, DB 

C D  CD, DC 

dqy la[;k &6  12 

mi;qZDr fLFkfr esa Øep;ksa dh la[;k] lap;ksa dh la[;k ls nks xquh gS D;ksafd izR;sd lap; ds nks Øe 
ls Øep; cus gS tSls AB lap; ds AB vkSj BA Øep; gSaA 

Øep; o lap; ds fy, iz;ksx fd;s tkus okys lw= % ;fn fn gqbZ oLrqr cgqr de gksa rks Øep;ksa o 
lap;ksa dh la[;k,¡ ljyrk ls Kkr dh tk ldrh gS] ijUrq vf/kd gksus ij lw=ksa dh lgk;rk yh tkrh gSA *n* 
vleku oLrqvksa esa ls *r* oLrqvksa ds Øep; vkSj lap; fuEu lw=ksa }kjk Kkr fd;s tkrs gSa %& 

Øep; ¼P½    lap; ¼C½ 

 

 

Li’Vhdj.k %& ;fn *n vleku oLrqvksa esa ls r ysdj Øep; cuk, tk,¡ rks igyk LFkku *n* <+axksa ls 

Hkjk tk ldrk gS] nwljk LFkku n-1 <+axksa ls rhljk n&2 <+axksa ls( pkSFkk n-(4-1) ;k n&3 <+axksa ls vkSj var esa r 
ok¡ LFkku n-¼n-r½ ;k n-r+1 rjhdksa ls Hkjk tk ldrk gSA vr% lw= dks ¼n-r½! ls xq.kk o Hkkx nsus ij fuEUk 
ifj.kke fudysxk& 

n୮౨
¾ n ¼n-1½ ¼n-2½ ¼n-3½-------- ¼n-r+1½A 

lw= dks ¼n-r½! ls xq.kk o Hkkx nsus ij fHk™k ifj.kke fudysxk& 

n୮౨
=

n(n − 1)(n − 2) … . . (n − r + 1) (n − r − 1) … 3.2.1

(n − r) (n − r − 1). .3,2,1
 

¾ ୬! 

(୬ି୰)!
 

Øep; vkSj lap; esa lEcU/k % vleku oLrqvksa esa ls r! dks lkFk ysdj nୡ౨
 lap; cuk;s tk ldrs gSa 

ftuesa ls izR;sd lap; dks <+axksa ls foU;kflr fd;k tk ldrk gSA tgk¡ Øe ¼order½] xzsM ¼Grade½ vFkok 
dksfV ¼rank½ egRoiw.kZ gksrs gSa] ogk¡ Øep; dh x.kuk dh tkrh gSA Øep; ds lkFk O;oLFkk,¡ 

n୮౨
=  

n!

(n − r)!
 nେ౨  

=  
n!

(n − r)! r!
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¼Arangemment½ “kCn lkekU;r% tqM+k jgrk gSA ogha tgk¡ Øe egRoiw.kZ ugha gksrk] ogk¡ lap; dh x.kuk djrs 
gSa lap; ds lkFk  lewg ¼Groups½ p;u ¼Selection½ vkfn “kCn tqM+s jgrs gSaA 

vr%  n୔౨
¾nୡ౨

  x r ! 
;k 

nୡ౨
¾ 

୬౦౨

୰!
=  

୬!

(୬ି୰)!୰!
 

mnkgj.kFkZ] 4 iqLrdksa esa ls rhu&rhu ds lap; 4ୡయ
 ¾ 

ସ:

(ସିଷ)!
 ¾ 4 gksxsa ijUrq Øep; vFkkZr~ 

4୔య
vFkkZr~ 4େయ

 X 3! ¾ 4 X 3 X 2 X 1 = 24 gksxsa vkxs fn;s x;s lkj.kh ls Li’V gSA izR;sd lap; ds 3! ;k 6 
Øep; gSaA  

4େయ
 vkSj 4୔య

 

lap; Øep; 
A B C A B C1 A C B1 B A C B C A C B A C B A 
A B D A B D1 A D B1 B A D B D A D B A D B A 
A C D A C D1 A D C1 C A D C D A D A C D C A 
B C D B C D1 B D C1 C B D C D B D B C D C B 
    4             4 X 3! = 24     

Øep; laca/kh fu;e % fu;e ¼1½ ¾ n fofHk™k oLrqvksa esa ls r oLrqvksa dks ,d lkFk ysdj cuk;s tkus 
okys Øep;ksZa dh la[;k&  

n୔౨
¾ 

୬!

(୬ି୬)!
 ¾ 

୬!

଴!
 ¾ n! gksxh ¼∵ 0! ¾ 1½ 

mnkgj.k ¼Illustration½ % 

¼d½- eku crkb, & 15୔ఱ
] 20୔మ

] 8୔ఴ
 

¼[k½- vkB LFkkuksa okys ,d dkj esa 5 ;k=h ?kqlrs gSa os fdrus rjhdksa ls cSB ldrs gSa\ 

gy ¼Solution½ % 

¼d½- 15୔ఱ
¾ 

ଵହ!

(ଵହିହ)!
 ¾ 

ଵହ!

ଵ଴!
 ¾ 

ଵହ୶ଵସ୶ଵଷ୶ଵଶ୶ଵଵ୶ଵ଴!

ଵ଴!
 

¼;gk¡½ 10 ! ls 10 ! dk eku 1 gks tk;sxk½ 

vr% 15x14x13x12x11x1 ¾360360  

  20୔మ
¾  

ଶ଴!

(ଶ଴ିଶ)!
 ¾ 

ଶ଴!

ଵ଼!
 ¾ 

ଶ଴୶ଵଽ୶ଵ଼!

ଵ଼! 
 

vr% 20x19 ¾380  
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  8୔ఴ
¾  

଼!

(଼ି଼)!
 ¾ 

଼!

଴!
 ¾ 

଼୶଻୶଺୶ହ୶ସ୶ଷ୶ଶ୶ଵ

଴! 
 ¾ 

ସ଴ଷଶ଴

ଵ
 

¾40320  
¼[k½- ;gk¡ n=8 vkSj r=5 gS] vr%  

¾ n୔౨
¾ 8୔ఱ

  
଼!

(଼ିହ)!
 ¾ 

଼!

(ଷ!)
 ¾ 

଼୶଻୶଺୶ହ୶ସ୶ଷ!

ଷ! 
  

¾ 8x7x6x5x4x1 = 6720  

mnkgj.k ¼Ilustration½ %  

¼1½ “kCn *TRIANGLE* ds lHkh v{kjksa ls fdrus Øep; cu ldrs gSa\ ¼d½ ,d le; esa lHkh v{kjksa 
dks ysdj ¼[k½- ,d le; esa 3 v{kjksa dks ysdj ¼x½ ,d le; esa lHkh v{kjksa dh ysdj ;fn *T* lnk vkjEHk esa 
vkj vkSj E lnk vUr esaA  

¼2½ 3] 1] 7] 0] 9] 5 vadksa ls 6 vadksa okyh dqy fdruh laLFkk,a cuk;h tk ldrh gS\  

gy ¼Solution½ %  

¼1½- *TRIANGLE* “kCn esa vkB fofHk™k v{kj gSa& 

¼d½ lHkh vkB v{kjksa dks ysdj fuEufyf[kr Øep; cusxsa& 

¾ 8୔ఴ
 ¾ 

଼!

(଼ି଼)!
 ¾  

଼୶଻୶଺୶ହ୶ସ୶ଷ୶ଶ୶ଵ!

୭!
  ¾40320  

¼[k½ rhu v{kj ysdj cuk;s tkus okys Øep; & 

¾ 8୔య
 ¾ 

଼!

(଼ିଷ)!
 ¾ 

଼!

ହ!
  

଼୶଻୶଺୶ହ!

ହ!
  ¾ 8x7x6  

¾  336 Øep; gksxsaA 

¼x½- lHkh vkB v{kjksa dks ysdj ysfdu *T* ls “kq: vkSj E ij lekIr gksus okys Øep;ksa dh la[;k 
dks Kkr djus ds fy, fuEu izfØ;k] viuk;h tk;sxh& 

 *T* lnk vkjaHk esa vkSj *E* lnk var esa jgsxk ¼”krkZuqlkj½ “ks’k 8&2 ¾6 v{kjksa ds Øep; 
fuEu gksxsa& 

¾ 6୔ల
 ¾ 

଺!

(଺ି଺)!
 ¾ 

଼!

ହ!
  

଺୶ହ୶ସ୶ଷ୶ଶ୶!

଴ଵ
  ¾ 

଻ଶ଴

 ୧
 ¾ 720 

Øep; gksxsa ftu lHkh esa ;g “krZ iwjh gksxhA 

 6 fofHk™k vad fn;s gq, gSa vkSj muls 6]6 vadksa dh la[;k,¡ cukuh gaSA var% 6 vadks okyh 
jkf”k;ksa dh la[;k ¾ 6୔ల

 ¾ 6! ¾ 720 ijUrq bu 720 la[;kvksa esa ,slh la[;k, Hkh 
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“kkfey gS tks “kwU; ¼0½ ls vkjEHk gksrh gS vkSj oLrqr%& 5 vadksa okyh la[;k,¡ gSaA ;s 
la[;k,¡ dqy 5୔ఱ

¾ 5! ¾ 120 gS tks fd 720 esa lfEefyr gSa vr% 6 vadksa okyh jkf”k;ksa 
dh okLrfod la[;k& 6୔ల

& 5୔ఱ
 

 ;k 720&120 

¾   600 

fu;e % 2 tc n oLrqvksa esa ls dqN vkil esa leku gks rks Li’V gS fd muds Øep;ksa dh la[;k n! ls de 
gksxhA vr% ;fn n oLrqvksa esa ls P oLrq,¡ iw.kZr% ,d leku vkSj ,d izdkj dh gksa] q oLrq,¡ iw.kZr% ,d LFkku 
vkSj nwljs izdkj dh gksA r oLrq,¡ iw.kZr% leku vkSj rhljh fdLe dh gksa vkSj “ks’k oLrq,¡ fHk™k gksa rks lHkh n 
oLrqvksa ds Øep;ksa dh la[;k fuEu lw= ls Kkr dh tk;sxhA  

¾ 
୬!

୮!୯!୰!
 

mnkgj.k ¼Iluslration½ % 

fuEu “kCnksa ds v{kjksa dks fdrus rjhdksa ls Øec) ¼arranged½ fd;k tk ldrk gS\  

¼v½- COMMITTEE   ¼c½-  ANSWER  

¼l½- ECONOMICS   ¼n½-  PROBABILITY 

gy ¼Solution½ % 

v- COMMITTEE “kCn esa dqy 9 v{kjksa ds Øep; dh la[;k&  

   
ଽ!

ଶ! ଶ! ଶ!
 (MM = 2, TT = 2, EE = 2)  

    ¾ 45360   

c- ANSWER “kCn esa dqy 6 v{kjksa ds dh la[;k&  

   (r = n = 6), n୔౤
= 6୔ల

 Øep; cu ldrs gSa&  

bl izdkj n୔r
= 6୔6

=
଺!

(6−6)!
=  

6X5X4X3X2X1=720
0!                           1

  

     ¾ 720  
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l- ECONOMICS “kCn esa dqy 9 v{kj gS ftuesa *C* rFkk *O* nks&nks ckj vk;s gS vr% Øep;ksa dh 
la[;k&   

=
9!

2! − 2!
=  

9X8X7X6X5X4X3X2X1

2 X 1 X 2 X 1
= 907 X 20 

n- PROBABILITY “kCn esa dqy 11 v{kj gS ftuesa *B* rFkk *I* nks&nks ckj vk;s gS vr% Øep;ksa dh 
la[;k&   

=
11!

2! 2!
=  

11 X10 X9 X8 X7 X6 X5 X4 X3 X2 X1

2 X 1 X 2 X 1
= 9979 X 200 

mnkgj.k ¼Illustration½ % 

1] 2] 3] 4] 3] 2] 1 vadksa esa fdruh la[;k,a cuk;h tk ldrh gS ;fn fo’ke vad lnk fo’ke LFkkuksa ij 
gh jgsaA 

gy ¼Solution½ % 

fo’ke vadksa dh la[;k 4 gSA budks O;ofLFkr djus ij& 

¾  ସ!

ଶ! ଶ!
 ¼D;ksafd 3 vkSj 1 nks&nks gSa½ 

¾  ସ ଡ଼ ଷ ଡ଼ ଶ

ଶ ଡ଼ ଶ
=   

ଵଶ

଺
= 6  

levad 2] 4] 2 vFkkZr~ rhu ds fy, Øep;  

 ଷ!

ଶ!
 ¼nks&nks ckj gSa½ 

¾ ଷ ୶ ଶ

ଶ
=   3 

vr% dqy la[;k,  6 X 3 ¾ 18 cusxhA 

fu;e &3] nh gqbZ n vleku oLrqvksa esa ls r oLrq,¡ ysdj cuk;s x;s Øep;kas dh la[;k fuEu izdkj fudkyh 
tk ldrh gS ;fn izR;sd r ckj nksgjkbZ tk;s&   

igyk LFkku ‘n’ rjhdksa ls Hkjk tk ldrk gS] nwljk Hkh *n* <+axksa ls ¼n-  1  rjhdksa ls ugha½ Hkjk tk 
ldrk gS vkSj blh izdkj r rd LFkku n x n x n x ----- r rd rjhdksa ls Hkjs tk ldrs gSaA vr% 
Øep;ksa dh la[;k n୰ gksxhA 

mnkgj.k ¼Illustration½ % 

¼v½- 5 buke] 4 yM+dksa dks fdrus rjhdksa ls ck¡Vs tk ldrs gSaA tcfd fdlh Hkh yM+ds dks buke fn;s tk 
ldrs gSaA   
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¼c½- 5 yM+dksa vkSj 3 yM+fd;ksa dks ,d iafDr esa fdrus rjhdksa ls Øec) fd;k tk ldrk gS ;fn& 

1- rhuksa yM+fd;k¡ ,d lkFk [kM+h gksa\ 

2- nks yM+fd;k¡ dHkh ikl&ikl u [kM+h gksaA 

gy ¼Sollution½ % 

v- iz”ukuqlkj igyk buke 4 yM+dksa esa ls fdlh ,d dks 4 rjhdksa ls ck¡Vk tk ldrk gS] nwljk buke dh 
4 yM+dksa esa ls fdlh ,d dks vFkkZr~ 4 rjhdksa ls ck¡Vk tk ldrk gSA bl izdkj 2 buke 4 x 4 ¾ 42 
rhu buke 4 x 4 x 4 ¾ 43] pkj buke 4 x 4 x 4 x 4 ¾ 44] var esa 5 buke ¾ 4 x 4 x 4 x 4 x 4 ¾ 
45] ¾ 1024 gksxhA 

¼c½-1- rhuksa yM+fd;ksa dks ,d lkFk ikl&ikl [kM+k gksuk gS vr% mUgs ,d bdkbZ ekuk tk,xkA vr% 5 
¼yM+ds½ $ 1 ¼yM+fd;ksa dk lewg½ ¾ 6! bdkb;ksa dks Øec) djuk gSA vHkh’V rjhdksa dh la[;k ¾ 6! 
ysfdu 6 % esa ls izR;sd Øep; es 3 yM+fd;ksa dk lewg gS tks 3! rjhdksa ls ikl&ikl [kM+h gks ldrh 
gSA vr% dqy foU;kl  

6 ! x 3 ! = 720 x 6 = 4320 gksxsaA 

2- yM+dksa dks B ¼Boys½ rFkk yM+fd;ksa dks G ¼Girl½ }kjk fu:fir fd;k x;k gS ;gk¡ Ikz”ukuqlkj fuEu 
iSVuZ cusxsa& 

GBGBGBGBGBG 

5 yM+ds B gS ftudk foU;kl 5 ! rjhdksa ls fd;k tk ldrk gS ijUrq nks yM+fd;ksa (G) dks 
ikl&ikl ugha [kM+k gksuk gSA vr% 6 ladsr }kjk O;Dr dqy 6 LFkkuksa ¼n½ ij mUgsa [kM+k fd;k tk 
ldrk gSA mudh la[;k dsoy 3 ¼r½ gS vr% 6୔య  

rjhdksa ls O;ofLFkr fd;k tk ldrk gSA 

vr % vfHk’V Øep;ksa dh la[;k  ¾ 5!
଺ !

(଺ିଷ) !
=  

ହଡ଼ ସ ଡ଼ଷ ଡ଼ ଶ ଡ଼ ଺ ଡ଼ ହ ଡ଼ ସ

ଶ ଡ଼ ଵ 
 

¾  1]4]400 

lap; lEcU/kh fu;e % bl [k.M esa lap; lEcU/kh fu;e dh O;k[;k dh x;h tks izkf;drk dh le> dks 
fodflr djus es vR;Ur lgk;d gS& 

fu;e&1 % ‘n’ vleku oLrqvksa es ls r oLrqvksa dks ,d lkFk ysdj cuk;s x;s lap;ksa nୡr
;k ቀ

୬

r
ቁ ladsr 

}kjk O;Dr dh tkrh gSA Li’V fd;k tk pqdk gS fd izR;sd lap; dks r ! <+ax ls Øec) fd;k 
tk ldrk gSA  

vFkkZr~& n୮r
¾ nୡr

x r !  ∴ nୡr
 ¾ 

୬౦r

r !
 

314



 
 

∴ nୡr
¾ ቀ

୬

r
ቁ ¾ 

 ୬ !

(n−r) ! r !
 

mnkgj.k ¼Illustration½ % 

6 tkikuh vkSj 5 Hkkjrh;ksa esa ls 5 lnL;ksa dh ,d desVh cu;h gSA ;g desVh fdruh izdkj ls cuk;h 
tk ldrh gS vxj ml desVh es 2 tikuh t:j gksA 

gy ¼Sollution½ % 

lfefr esa 5 lnL; ysus gSa ftuesa 2 tkikuh vkSj “ks’k 3 Hkkjrh; gksxsaA 

6 esa ls 2 tkikfu;ksa ds p;u ds rjhdksa dh la[;k ¾ 6ୡమ
 

5 esa ls 3 Hkkjrh; ds p;u ds rjhdksa dh la[;k ¾ 5େయ
 

vr% lfefr ds laxBu esa dqy rjhdksa dh la[;k&  

¾   6ୡమ
  X   Sେయ

 

¾   
଺ !

(଺ିଶ)! ଶ !
  X   

ହ !

(ହିଷ)! ଷ !
 

¾   
଺ !

ସ ! ଶ ! 
  X   

ହ !

ଶ ! ଷ ! 
  ¾   

଺ ୶ ହ ୶ ସ !

ସ ! ଶ ! 
  X   

ହ ୶ସ ୶ ଷ !

ଶ ! ଷ ! 
 

¾   
଺ ୶ ହ

ଶ 
  X   

ହ ୶ ସ

ଶ 
  ¾   3 x 5 x 5 x 2 = 150   

mnkgj.k ¼Illustration½ % 

,d FkSys esa 5 dkyh] 3 lQsn vkSj 2 yky xsn gSaA crykb;s fdrus rjhdksa ls& 

¼v½- 3 xsnsa fudkyh tk ldrh gS\ 

vFkkZr~ 10ୡయ
rjhdksa lsa 

¼c½- 3 dkyh xsansa fudkyh tk ldrh gSa\ 

¼l½- 2 dkyh vkSj 2 lQsn xsnsa fudkyh tk ldrh gSa\ 

¼n½- izR;sd jax dh ,d&,d xasn fudkyh tk ldrh gSA 

gy ¼Sollution½ % 

¼v½- 3 xsnsa fudkyh tk ldrh gSA vFkkZr~ 10ୡ3
rjhdksa ls  

vFkkZr~  
ଵ଴ !

(ଵ଴ିଷ) ! ଷ !
  =   

ଵ଴ !

଻ ! ଷ ! 
 ¾ 120 rjhdksa ls  
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¼c½- 5 dkyh xsnsa gS vr% dkyh xnsa fudkyus ds rjhds 

 5ୡ3
 

ହ !

(ହିଷ) ! ଷ !
  =   

ହ !

ଶ ! ଷ ! 
 ¾ 10 rjhdksa ls  

¼l½- 2 dkyh xsnsa fudkyus ds rjhds ¾ 5ୡ2
 

2 lQsn xsans fudkyus ds rjhds ¾ 3ୡ2
 

∴ 2 dkyh vkSj 1 lQsn xsnksa dks fudkyus ds rjhds 

¾ 5ୡమ
 X  3ୡమ

  

         ;k ¾   ହ !

(ହିଶ)! ଶ !
  X   

ଷ !

(ଷିଶ)! ଶ !
  ¾   

ହ !

ଷ ! ଶ !
  X   

ଷ !

ଵ ! ଶ !
 

¾   ହ ୶ ସ ୶ ଷ !

ଷ !ଶ !
  X   

ଷ ୶ ଶ !

ଵ ! ୶ ଶ !
  ¾   

ଶ଴

ଶ 
  X   

ଷ

ଵ 
 = 30  

¾   ଺ ୶ ହ

ଶ 
  X   

ହ ୶ ସ

ଶ 
  ¾   3 x 5 x 5 x 2 = 150   

¼n½- 1 dkyh xsnsa] 1 lQsn xsan fudkys tkus dh rjhdksa dh la[;k&  

¾    5ୡభ
x 3ୡభ

x 2ୡభ
 ¾  

ହ !

(ହିଵ)! ଵ !
  X   

ଷ !

(ଷିଵ)! ଵ!
  ¾   

ଶ !

(ଶିଵ) !ଵ!
  

¾   
ହ !

ସ !୶ ଵ !
  X   

ଷ !

ଵ ! ଵ ! 
 X   

ଶ !

ଵ ! ଵ ! 
 ¾   5 x 3 x 2 = 30   

fu;e&2 % lap;ksa dh vuqiwfrZ ¼Complementarity½ dh izd`fr gksrh gS vFkkZr& 

 nୡr
¾ nୡn−r

  

nୡn−1
¾ 

୬!

{୬ି (୬ିr)}! (୬ିr) !
= 

୬!

{୬ି (୬ା r)}! (୬ିr) !
 

         = 
୬!

(୬ିr) ! r !
= nୡr

  

bl xq.k ds dkj.k x.kuk ljy gks tkrh gS& 

    nୡ౤
 ¾ nୡ౥

 ¾ 1 

  nୡ౤
 ¾ 

୬ !

(୬ି୬)! ୬ !
= 

୬ !

଴ !୬ !
= 1; nୡ౥

=  
୬ !

(୬ି଴)!଴!
=

୬ !

୬ !଴ !
= 1 

  ∴  nୡ౤
 ¾ nୡ౥

= 1 
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fu;e&3 % lHkh lEHkkO; lap;ksa dh dqy la[;k 2୬ − 1 gksrh gSA n oLrqvksa esa ls dqN ;k lHkh oLrqvksa dks 
ysdj cuus okys lap;ksa dh dqy la[;k fuEu izdkj fuf”pr dh tk lrh gS& 

izR;sd oLrq ds 2 rjhds gSa( ;k rks og pquh tk ldrh gS ;k NksM+h tk ldrh gS vkSj 
izR;sd oLrq ds 2 rjhdks ls vU; oLrqvkas ds 2 rjhds lEc) gS bl izdkj n oLrqvksa dks pquus 
ds rjhdks dh dqy la[;k 2 x 2 x 2 x −  −  − n rd ¾ 2୬  gksxh ysfdu bl la[;k 2୬ esa 
,d ,slh ifjfLFkfr Hkh “kkfey gS ftleas izR;sd oLrq dks NksM+ fn;k tk;s( vr% dqy lap;ksa dh 
la[;k 2୬ − 1 gksxhaA 

oSdfYid jhfr & 

nୡభ
+  nୡమ

+  nୡయ
+  nୡర

+ − − − nୡ౤
=  2୬ −  1  

 mnkgj.k ¼Illustration½ % 

¼d½- ,d O;fDr ds 7 l[kk gSA muesa ls ,d ;k vf/kd dks og jk=h Hkkst ij fdrus rjhdksa ls cqyk ldrk 
gS\  

¼[k½- gkbZLdwy dh ijh{kk esa mÙkh.kZ gksus ds fy, 6 fo’k;ksa esa ls izR;sd esa U;wure vad izkIr djuk vfuok;Z 
gSA ,d ijh{kkFkhZ fdrus rjhdksa ls vuqÙkh.kZ gks ldrk gS\ 

gy ¼Sollution½ % 

¼d½- dqy 7 fe= gS ftuesa ls 1 ;k 1 ls vf/kd dks Nk¡Vuk gSA vr% ;g dk;Z fuEu rjhdksa ls laikfnr 
gksxk& 

gy ¼Sollution½ % 

7ୡభ
+  7ୡమ

+  7ୡయ
+  7ୡర

+ 7ୡఱ
+ 7ୡల

+ 7ୡళ
  

¾ 7 $ 21 $ 35 $ 35 $ 21 $7 $1 ¾127 

¼[k½- gkbZLdwy dh ijh{kk esa mÙkh.kZ gksus ds fy, 6 fo’k;ksa eas ls izR;sd eas U;wure vad izkIr djuk vfuok;Z 
gSA ,d ijh{kkFkhZ fdrus rjhdksa ls vuqÙkh.kZ gks ldrk gS\ 

tgk¡ 7ୡభ
dk eku 

         = ଻!

(଻ିଵ) !ଵ!
=

଻!

ଵ!
=  

଻ ୶ ଺!

଺!ଵ!
=  

଻

ଵ
= 7  

7ୡమ
dk eku 

଻!

(଻ିଶ) !ଶ!
=

଻!

ହ!ଶ!
=  

଻୶ ଺ ୶ ହ!

ହ!ଶ!
=  

ସଶ

ଶ
= 21 

,sls gh ckdh lHkh dk eku fudkyk x;k gS& 

oSdfYid jhfr ls gy& 
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1 ;k vf/kd ds p;u ds rjhdksa dh la[;k ¾ 2୬&1 ¾  2଻&1 
¾  2 x 2 x 2 x 2 x 2 x 2 x 2- 1 

=  128- 1 = 127 

¼[k½- izR;sd fo’k; esa Nk=ksa ds 2 ifj.kke gks ldrs gSa& og mÙkh.kZ gks ldrk gS ;k vuqÙkh.kZ 1 bl izdkj 6 
fo’k;ksa esa og 2୬ ¾ 2଺ ifj.kke izkIr dj ldrk gS ftuesa ls 1 ifj.kke ds vuqlkj og lHkh fo’k;ksa esa 
mÙkh.kZ vFkkZr~ fdlh esa Hkh vuqÙkh.kZ ugha gksrk ቂnc0

= 1ቃvr% og 26 1 ¾ 63 rjhdksa ls vuqÙkh.kZ gks 

ldrk gSA   

16-4 iz;ksx gksus okyh “kCnkokfy;ksa dk Li’Vhdj.k % 

izkf;drk dh x.kuk djuh gks ;k fofHk™k izfØ;kvksa vkSj izHks;ksa dk foospuk djuk gks mlds fy, dqN 
egRoiw.kZ ikfjHkkf’kd “kCnksa dh O;k[;k djuk ije&vko”;d gS tks fuEu gS& 

¼d½- ;kn`fPNd vfHkiz;ksx % ijh{k.k ¼Trial½ ;k vfHkiz;ksx dk vk”k; ,d ,sls dk;Z ls gS tks dqN 
ifjfLFkfr;ksa esa lEi™k fd;k tk ldrk gS vkSj ftlds dqN lEHkkO; ifj.kke gksrs gSaA ;kn`fPNd 
vfHkiz;ksx mu vfHkiz;ksx ;k ijh{k.kksa dks dgrs gSa ftuds ifj.kke nSo ;k la;ksx ij fuHkZj gksrs gSaA 

¼[k½- ?kVuk % fdlh ijh{k.k esa lEHkkO; ifj.kkeksa esa ls izR;sd ifj.kke dks *?kVuk* ¼Event½ dgrs gSaA ?kVuk 
,d fof”k’V fooj.k ds vuq:Ik gksrh gSA mnkgj.kkFkZ ,d flDdk mNkyus ds vfHkiz;ksx esa nks lEHkkO; 
?kVuk,a gks ldrh gS izFke fpr vkSj nwljk iV blh  izdkj rk”k dh xM~Mh esa ls iku dk flDdk 
[khapk tkuk ,d ?kVuk gSA   

¼x½- le&lEHkkoh ?kVuk,¡ ¼Equality Cekely Events½ % nks ;k vf/kd ?kVuk,¡ lelEHkkoh gksrh gSa ;fn 
muds ?kfVr gksus dh lEHkkfork leku gks vFkkZr~ fdlh ,d ds ?kVus dh iz;qDr vU; ?kVukvksa ds ?kVus 
dh izkf;drk ls vf/kd ;k de u gksA tSls ,d lqM+kSy flDds ds nh?kZdky esa vusd ckj mNkys tkus 
ij *fpr* ;k *iV* vkus dh leku lEHkkouk gksrh gS& vr% *fpr* ;k *iV* le&LkEHkkfo ?kVuk,¡ gSaA 

¼?k½- izkjfEHkd ,oa feJ ?kVuk,¡ % fdlh ijh{k.k ds ,d lEHkkO; ifj.kke dks izkjfEHkd ;k ljy ?kVuk dgrs 
gSaA ljy ;k izkjfEHkd ?kVuk dks vU; ?kVukvksa ds la;kstu ds :Ik esa mifoHkkftr ugha fd;k tk 
ldrkA mnkgj.kkFkZ 52 IkÙkksa esa ls ,d csxe dk iÙkk fudyuk] 8 lQsn vkSj 4 dkyh xsanksa okys ,d 
FkSys esa ls dkyh xasn dk fudyuk ;s izkjfEHkd ;k ljy ?kVuk,¡ gSaA tc nks ;k nks ls vf/kd ?kVuk,¡ 
,d lkFk ?kVrh gS rks muds la;qDr :Ik ls ?kfVr gksus dh ?kVuk dks feJ ?kVuk,a dgrs gSa] vkSj ;s 
ljy ?kVUkkvksa ds la;kstu ¼Combination½ gksrh gSaA tSls& 8 lQsn vkSj 4 dkyh xsanksa okyh FkSyh es 
ls 3&3 dkyh xsanksa dk fudyuk feJ ?kVuk,a gSaA blh izdkj rk”k dh xM~Mh esa ls [khaps x, nks iÙkksa 
esa nksuksa dk *csxe* gksukA igys iÙks dk csxe gksuk ljy ?kVuk gS fdUrq nwljs iÙks dk *csxe* gksuk 
igys [khaps x, iÙks ds Lo:Ik ij fuHkZj djrk gSA 

¼?k½- LorU= ?kVuk,¡ % tc nks ;k vf/kd ?kVukvksa dk izHkko ,d&nwljs ij ugha iM+rk rc mUgsa Lora= 
?kVuk,¡ dgk tkrk gSA mnkgj.k ds fy, ,d lqM+kSyk flDdk nks ckj mNkyk tkrk gS rks nwljh ckj 
mNkyus ij izkIr ifj.kke ij igyh mNky ds ifj.kke dk dksbZ vlj ugha iM+rkA nksuksa mNkyksa ds 
ifj.kke Lora= gSA rk”k dh xM~Mh esa 52 iÙks gksrs gSaA buesa ,d yky jax dk iÙkk f[kapus dh laHkkouk 
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26@52 gSA ;fn ,d iÙkk fudkydj fQj xM~Mh esa feyk fn;k tkrk gS iqu% yky jax dk iÙkk 
fudkyk tkrk gS rks mldh Hkh izkf;drk 26@52 gksxhA bl fLFkfr esa nks ckj yky jax dk iÙkk 
fudkyuk Lora= ?kVuk,¡ gSA blh rjg nks ikls ,d lkFk Qsdsa tk,a rks ,d ij fcUnq 4 ds vkus dk 
nwljs ij 4 ¼;k vU; fcUnq vkus dk dksbZ izHkko ugha iM+rk½ vr% ;s ?kVuk,a Hkh Lora= gSA 
ladsrk{kjksa ds :Ik esa& 

P (A and B) = P (A) X P (B) 
mnkgj.k ¼Illustration½ %  

v 40 izfr”kr n”kkvksa esa lR; cksyrk gS vkSj c 70 izfr”kr n”kvksa esa lR; cksyrk gSA Kkr dhft, fd 
fdlh rF; dk o.kZu djrs le; os fdrus izfr”kr le; ,d&nwljs ds foijhr cksysxas\ 

gy ¼Solution½ %  

*v* dk lR; cksyuk ;k >wB cksyuk *c* ds lR; ;k >wB cksyus ls loZFkk Lora= gSA *v* ds lR; cksyus 

dh izkf;drk ¾ ସ଴

ଵ଴଴
 vr% vlR; cksyus dh izkf;drk ¾ ଺଴

ଵ଴଴
 bl izdkj *c* ds lR; cksyus dh izkf;drk ¾ 

଻଴

ଵ଴଴
 vr% vlR; cksyus dh izkf;drk ¾ ଷ଴

ଵ଴଴
 ,d nwljs ds foijhr cksyus dk vFkZ gSA 

v lR; cksys vkSj c vlR; cksys ;k *v* vlR; cksys vkSj *c* lR; cksys 

okafNr izkf;drk ¾  ቀ
40

100
 X

30

100
ቁ $ ቀ

60

100
 X

70

100
ቁ 

¾  ଵଶ

ଵ଴଴
 $ 

ସଶ

ଵ଴଴
 ¾ 

ହସ

ଵ଴଴
  

mnkgj.k ¼Illustration½ %  

rk”k ds 52 iÙkksa dh ,d izkekf.kd xM~Mh esa ls ,d iÙkk fudkyk vkSj mldk jax ns[kdj mls okil 
feyk fn;k] rc ,d iÙkk nqckjk fudkykA nksuksa iÙks iku ds gksus dh izkf;drk Kkr dhft,A 

gy ¼Solution½ %  

izFke ckj iku dk iÙkk ,oa nwljh ckj iku dk iÙkk vkus dh izkf;drk Kkr djkbZ xbZ gS] D;ksafd iÙkk 
okil j[k fn;k tkrk gS] vr% ;g iz”u Lora= ?kVukvksa dk gSaA 

P ¼I iku dk iÙkk vkSj II iku dk iÙkk½ ¾  ଵଷ

ହଶ
 $ 

ଵଷ

ହଶ
 ¾ 

ଵ

ଵ଺
  

¼p½- vkfJr ?kVuk,¡ ¼Dependents Events½ % mu ?kVukvksa dks vkfJr ?kVuk,¡ dgrs gSa ftuesa ls ,d ds 
?kVus dk izHkko nwljh ¼;k vU;½ ?kVuk ds ?kfVr gksus ij iM+rk gS] vkSj izkf;drk iwoZor~ ugha jgrhA 

rk”k ds 52 iÙkksa esa ls 1 yky iÙkk fudkyus dh izkf;drk ଶ଺

ହଶ
 gS ijUrq yky iÙkk fudkyus ds ckn 

;fn mls xM~Mh esa “kkfey u fd;k tk, vkSj nwljh ckj ,d iÙkk [khapk tk, rks mlds yky gksus dh 

izkf;drk ଶ଺ିଵ

ହଶିଵ
  ¾ 

ଶହ

ହଵ
 gksxhA 
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nwljs mnkgj.k esa 5 dkyh vkSj 3 lQsn xsnksa okys FkSys esa ls igyh ckj dkyh xsan fudkyus dh 

lEHkkouk ହ

଼ 
 gS ijUrq nwljh ckj dkyh xsan fudkyus dh izkf;drk ସ

଻ 
 gksxh tks igys ls fHk™k gSA bl izdkj nks 

?kVuk,¡ A vkSj B vkfJr ?kVuk,a dgyk;sxh tcfd B ?kVuk rHkh ?kfVr gks ldrh gS tcfd A ?kfVr gks xbZ 
gS bl izdkj dh izkf;drk dks lizfrcU/k izkf;drk Hkh dgrs gSaA 

lkadsfrd :Ik esa ;fn A vkSj B vkfJr ?kVuk,¡ gS rks B dh lizfrcU/k izkf;drk ¼tcfd A iznÙk gks½ 
fuEuor gksxh& 

P (A vkSj B) = P (A) X P (B/A) 

;gk¡ P ¼B@A½ dk vk”k; Probaolity of B Given A gSA ;gk¡ B ?kVuk dh izkf;drk bl ekU;rk ij 
vk/kkfjr gS fd ?kVuk A ?kV pqdh gSA tSls ;fn fdlh rk”k dh xM~Mh esa ls ,d&,d dj nks iÙks fudkys tkrs 
gSa ,oa igyh ckj fudkyk x;k iÙkk okil ugha j[kk tkrk rc ;g ,d vkfJr ?kVuk dk mnkgj.k gSA 

mnkgj.k ¼Illustration½ %  

,d FkSys esa 6 lQsn vkSj 4 dkyh xsansa gSaA 4 xsans ckjh&ckjh ls ,d&,d djds fudkyh tkrh gS vkSj 
okil FkSys esa ugha j[kh tkrhA D;k lEHkkouk gS fd os ,d&,d djds fHk™k jaxksa ds Øe ls fudysxh\ 

gy ¼Illustration½ %  

6 lQsn ,oa 4 dkyh xsanksa esa ls ,d&,d djds 4 xsan fcuk okil j[ks fHk™k jax dh gksus dh izkf;drk 
dh x.kuk ls iwoZ fuEu fodYi gks ldrs gSa& 

¾ P (W, B, W, and B) P (B; W, B vkSj W)  

 W = lQsn rFkk B ¾ dkyh   

¾  ቀ
6

10
 X

4

9
 X

5

8
X

3

7
ቁ +  ቀ

4

10
 X

5

9
 X

3

8
X

5

7
ቁ   

¾  ଵ

ଵସ
 $ 

ଵ

ଵସ
 ¾ 

ଶ

ଵସ
 ¾ ଵ

଻
 

mnkgj.k ¼Illustration½ %  

,d <+sj esa 10 bdkb;k¡ gS ftuesa ls 3 nwf’kr gSaA bl <+sj esa ls ,d&,d djds fcuk okil j[ks gq, 
rhu bdkb;k¡ fudkyh xbZA izkf;drk Kkr dhft, fd lHkh bdkb;k¡ vnwf’kr FkhaA 

gy ¼Solution½ %  
fuEu fLFkfr;k¡ cusxh&  

igyh ckj vnwf’kr bdkbZ pquus dh izkf;drk  ¾ ଻

଻଴
  

nwljh ckj vnwf’kr bdkbZ pquus dh izkf;drk  ¾ ଺

ଽ
 ¼fcuk okil j[ks½ 

rhljh ckj vnwf’kr bdkbZ pquus dh izkf;drk  ¾ ହ

଼
 ¼fcuk okil j[ks½ 
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vr% izkf;drk ¼P½ ¾ ଻

ଵ଴
 x ଺

ଽ
 x ହ

଼
=  

଻

ଶସ
  

¼N½- ijLij viothZ ?kVuk,¡ ¼Mutually Exclussive Events½ % tc ,d ijh{k.k esa nks ?kVuk,¡ ,d lkFk 

ugha ?kV ldrh vFkkZr~ ,d dk ?kfVr gksuk nwljh ?kVuk dks ?kVus ls jksd nsrk gS] rks mUgs ijLij 

viothZ ?kVuk,¡ dgrs gSA mnkgj.k ,d lqM+kSy flDds dk *fpr* vkSj *iV* vkuk ijLij viothZ 

?kVuk,¡ gSA N% QSal okys ikls ds Qsds tkus ij ;fn ifj.kke 3 vkrk gS rks lkFk&lkFk mlh {ksi.k esa 4 

;k 6 ugha vk ldrkA 

¼t½- vfrO;kih ?kVuk,¡ ¼Overlapping Events½ % nks ;k nks ls vf/kd ?kVuk,a vfrO;kih ?kVuk,¡ dgykrh 

gS ;fn ,d ?kVuk dk dksbZ va”k nwljh ?kVuk ds fdlh va”k ds lkFk&lkFk ?kfVr gks ldsA okLro esa ;s 

?kVUkk,¡ vkaf”kd :Ik ls vfrO;kih gksrh gSA tSls rk”k dh xM~Mh esa ls ,d bZaV dk iÙkk [khapuk vkSj 

,d bDdk ¼Arace½ [khapuk ijLij vfrO;kih ?kVuk,¡ gS D;kasfd bZaV ds bDds esa nksuksa ?kVuk,¡ bZaV dk 

iÙkk rFkk bDdk&loZfu’B :Ik ls O;kIr gSA mDr ifjfLFkfr esa bZaV dk iÙkk ;k fdlh bDds dh [khaps 

tkus dh izkf;drk fuEu izdkj Kkr dh tk,xh& 

bZaV dk iÙkk fudkyus dh izkf;drk P ¼A½   ¾ ଵଷ

ହଶ
  

,d bDdk fudyus dh izkf;drk  P ¼B½   ¾ ସ

ହଶ
   

bZaV dk bDdk ¼vfrO;kih ?kVuk tks mi;qZDr nksuksa esa “kkfey gS½ dh izkf;drk P¼AB½ ¾ ଵ

ହଶ
  

vr% bZaV dk iÙkk ;k ,d bDdk fudyus dh izkf;drk ¾  
ଵଷ

ହଶ
 $ 

ସ

ହଶ
 ¾ 

ଵ

ହଶ
 ¾ ଵ଺

ହଶ
 ¾ 

ସ

ଵଷ
 

;fn A vkSj B nks ?kVuk,¡ gks tks vkaf”kd :Ik ls vfrO;kih gks rks A ;k B dh izkf;drk ;ksx izes; 

}kjk fuEu lw=kuqlkj ifjdfyr dh tk,xh& 

P (A ;k B) = P (A) + P (B) – P (A vkSj B) 

16-5 izkf;drk izes; ¼;ksx izse vkSj xq.ku izes;½ % 

 

fofHk™k izdkj dh ?kVukvksa dh izkf;drk dk vkadyu djus ds fy, vyx&vyx ifjfLFkfr;ksa ;s fof”k’V 

fu;eksa vkSj izes;ksa dk vuqiz;ksx fd;k tkrk gSA bues nks izes; ;ksx izes; rFkk xq.ku izes; dk o.kZu fuEu gS& 

;ksx izes; ¼Addition Thearem½ % ;fn nks ?kVuk,¡ ijLij viothZ ,d dk ?kfVr gksuk nwljs ?kVuk 

dks jksd nsuk gksa] vkSj ,d ?kVuk ds ?kfVr gksus dh izkf;drk ¼PCA½ rFkk nwljha ?kVuk ds ?kfVr gksus dh 

izkf;drk P¼B½ gks nksuksa es ls fdlh ,d ?kVuk ds ?kVus dh izkf;drk P(A) + P(B) gksxhA 
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lw= :Ik esa   P (A ;k B) ¾ P (A) + P (B) 
or 

P (A+B) = P(A) + P (B) 
izes; dh mRifÙk ¼Proof of the Theorem½ % eku fyft, fd n fdlh iz;ksx dh lEiw.kZ vkSj leizkf;d 

fLFkfr;ksa dh dqy la[;k gSaA m1 vkSj m2 Øe”k% ?kVuk A vkSj B ds ?kfVr gksus ds vuqdwy ekeyksa dh la[;k 

gSA rc 

   P (A)  ¾  
୑భ

୬
 

P (B)  ¾  
୑మ

୬
 

pw¡fd ?kVuk,¡ A vkSj B ijLij viothZ gS] ?kVuk A ;k B ds ?kfVr gksus ds rjhdksa dh dqy la[;k 
M1  + M2 gSA 

P (A ;k B) ¾ ୑భା୑మ

୬
=  

୑భ

୬
+  

୑మ

୬
= P(A) + P(B) 

vr% P (A ;k B) = P(A) + P (B)  

blfy, ;g izes; fl) gqvkA 
lkekfU;dj.k ¼Generalisation½ % izes; dks rhu ;k vf/kd ijLij vuU; ?kVukvksa rd c<+k;k tk ldrk gSA 

;fn A, B vkSj C rhu iw.kZr% vkiothZ ?kVuk,¡ gSa] rc  

P (A+B+C) = P(A) + P (B) + (C) 
mnkgj.k ¼Illustration½ % 52 iÙkksa dh ,d xM~Mh esa ls ,d iÙkk fudkyk tkrk gS ;k rks jktk ;k 

jkuh izkIr djus dh izkf;drk D;k gS\ 

gy ¼Solution½ % 52 iÙkksa dh ,d xM~Mh esa 4 jktk vkSj 4 jkfu;k¡ gSA 

fdax dkMZ fudkyus dh izkf;drk P(K) = 
ସ

ହଶ
 

Dohu dkMZ fudkyus dh izkf;drk P(8)  = 
ସ

ହଶ
 

∴ nksuksa ?kVuk,a ijLij viothZ gS] jktk ;k jkuh ds vkus dh izkf;drk 

P(K ;k Q) = P(K) + P(Q) = 

 ¾ ସ

ହଶ
+  

ସ

ହଶ
+

଼

ହଶ
=  

ଷ

ଵଷ
 

mnkgj.k ¼Illustration½ % ,d FkSys esa 8 lQsn( 6 dkyh] 4 gjh vkSj nks ihyh xsans gSA ,d ijh{k.k esa 

,d dkyh ;k ,d gjh ;k ,d ihyh xsan ds fudyus dh D;k lEHkkouk gSa\ 

gy ¼Solution½ % FkSys esa dqy 20 xsnsa gSA  

dkyh xsan fudkyus dh izkf;drk ¾ 

gjh xsan fudkyus dh izkf;drk ¾ 

ihyh xsan fudkyus dh izkf;drk ¾ 

vr% dkyh ;k gjh ;k ihyh xsan dh izkf;drk ¾ 
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  ଺

ଶ଴
+  

ସ

ଶ଴
+

ଶ

ଶ଴
+  

ଵଶ

ଶ଴
=  

ଷ

ହ
 

mnkgj.k ¼Illustration½ %  

¼d½- nks iklksa dks ,d ckj Qsadus ij de ls de 10dk ;ksx vkus dh D;k izkf;drk gS\ 

¼[k½- nks iklksa ds Qsdus ij 2 ;k 8 ;k 12 ds iksax izkIr gksus dh izkf;drk Kkr dhft,& 

gy ¼Solution½ %  
¼d½ nks ikls ,d lkFk Qsds tkus ij dqy 36 ifj.kke ¼6X6½ izkIr gks ldrs gSa tks fuEu rkfydk eas 

izLrqr fd;s x;s gSa& 

nks iz;klksa ds iz;ksx esa lHkh lEHkk’; ifj.kke& 

II Ikfj.kke ¼Outcomes½ 
I 1 2 3 4 5 6 
1 1,1 1, 2 1, 3 1, 4 1, 5 1, 6 
2 2,1 2, 2 2, 3 2, 4 2, 5 2, 6 
3 3,1 3, 2 3, 3 3, 4 3, 5 3, 6 
4 4,1 4, 2 4, 3 4, 4 4, 5 4, 6 
5 5,1 5, 2 5, 3 5, 4 5, 5 5, 6 
6 6,1 6, 2 6, 3 6, 4 6, 5 6, 6 

de ls de 100 dk tksM+ izkIr djus dk vFkZ gS&10 dk tksM+ ;k 11 ;k 12 dk tksM+ izkIr djukA 

10 dk tksM+ ¼6]4½] ¼5]6½] ¼4]6½ izkIr djus dh izkf;drk  ¾ ଷ

ଷ଺
 

10 dk tksM+ ¼6]5½] ¼5]6½ izkIr djus dh izkf;drk  ¾ ଶ

ଷ଺
 

12 dk tksM+ ¼6]6½ izkIr djus dh izkf;drk   ¾ 
ଵ

ଷ଺
 

vr% 10 ;k 11 ;k 12 vFkkZr~ de ls de 10 izkIr djus dh izkf;drk  

¾ 
ଷ

ଷ଺
+  

ଶ

ଷ଺
+

ଵ

ଷ଺
=  

଺

ଷ଺
=  

ଵ

଺
 

¼[k½- nks ikls Qsdusa ij dqy ifj.kkeksa dh la[;k ¾ 36 

2 dk tksM+ ¼1]1½ izkIr djus dh izkf;drk  ¾ ଵ

ଷ଺
 

8 dk tksM+ ¼6]2½] ¼5]3½]¼4]4½] ¼3]5½] ¼2]6½ dh izkf;drk  ¾ ହ

ଷ଺
 

12 dk tksM+ ¼6]6½ izkIr djus dh izkf;drk   ¾ 
ଵ

ଷ଺
 

vr% 2 ;k 8 ;k 12 izkIr djus dh izkf;drk ¾ 

¾ 
ଵ

ଷ଺
+  

ହ

ଷ଺
+

ଵ

ଷ଺
=  

଻

ଷ଺
 

;ksx izes; dh ifjlhek,¡ % ;ksx izes; rHkh ykxw gksxh tc fuEu “krsZa iwjh gksa& 

1- ?kVuk,¡ ijLij viothZ gks( vkSj 

2- os ,d gh leqPp; ¼Set½ ls lacaf/kr gksaA 
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;ksx izes; dk la”kksf/kr :Ik&tc ?kVuk,¡ ijLij viothZ u gksa %  

tc nks ?kVuk,¡ A o A esa ls ;k rks A ;k A nksuksa ¼Either A or B or both½ ?kV ldrh gSS rks os iw.kZ 

:Ik ls ijLij viothZ ugha dgykrh ,slh fLFkfr esa ;ksx&izes; la”kksf/kr :Ik esa iz;ksx fd;k tk;sxkA vr% 

nksuksa ?kVukvksa ds loZfu’B va”k ¼Pentially orean-lapped set or entersection½ dks izkf;drkvksa ds ;ksx esa ls ?kVk 

fn;k tk;sxkA 

lw= :Ik esa& 

P¼A ;k B ;k nksuksa½ ¾ P (A)+P(B)-P(AB)   

bl lw= esa ge P¼A vkSj B½ vFkkZr~ A o B ds nksuksa ds lkFk ?kVus dh izkf;drk dks P(A)+P(B) esa ls 

?kVkrs gSA bl rjg ds la”kks/ku djus ls ?kVUkk,¡ Lor% gh iw.kZ :Ik ls iqu% ijLij viothZ gks tk;sxhA leqPp; 

fl)kUr ds ladsr ds :Ik esa& 

lkekfU;dj.k % ;g la”kksf/kr :Ik rhu ?kVUkkvksa dh fLFkfr esa Hkh iz;ksx dh tk ldrh gSA ;fn A, B 

rFkk C ?kVuk,¡ ijLij viothZ u gks rks P ¼A ;k B ;k nksuksa½ ¾ P(A)+P(B)+P(C)-(P(AB)-P(AC)-

P(BC)+P(ABC) 

mnkgj.k ¼Illustration½ %  

;fn nks ikls ,d lkFk Qads tkrs gS rks ;g izkf;drk Kkr dhft, fd vadksa dk tksM+ u rks 7 gks u 

11A 

gy ¼Solution½ %  

7 ds tksM+ dks A }kjk rFkk 11 ds tksM+ dks B ladsr }kjk fu:fir fd;k tk;sxkA nks iklksa ds Qsdus 

ij lEHkk’; dqy ifj.kkeksa dh la[;k 6 X 6 ¾36 gksxhA  

A ?kVuk ¼7 dk tksM+½ ds vuqdwy ifj.kkeksa dh la[;k ¾ 6  

¼1]6½] ¼2]5½] ¼3]4½] ¼4]3½] ¼5]2½]¼5]1½] ¼fiNys ds mnkgj.k esa rkfydk dk voyksdu djsa 

B ?kVuk ¼11 dk tksM+½ ds vuqdwy ifj.kkeksa dh la[;k ¾ 2 

¼5]6½] ¼6]5½ 

vr% 7 ds tksM+ vkus dh izkf;drk ¾ ଺

ଷ଺
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11 ds tksM+ vkus dh izkf;drk  ¾ ଶ

ଷ଺
 

bl izdkj izkf;drk dh tksM+ u gks vkSj u 11 gks 

¾ 1 {P(A) +  P(B)} 

¾ 1 & ቀ
3

36
+  

2

36
ቁ 

¾ 1& ଼

ଷ଺
 ¾ ଶ଼

ଷ଺
 ¾ ଻

ଽ
 

mnkgj.k ¼Illustration½ %  

¼d½- QsVs x;s rk”kksa dh ,d xM~Mh esa ls ,d bZaV dk iÙkk ;k ,d ckn”kkg fudkys tkus dh D;k izkf;drk 

gSa\ 

¼[k½- vPNh rjg QsVs x;s 52 rk”k ds iÙkksa dh ,d xM~Mh esa ls ,d iÙkk ;n`PN;k fudkyk tkrk gSA 

crkb, D;k& D;k lEHkkouk gS fd og ,d fp= okyk iÙkk gksxk ;k ,d gqdqe dk iÙkk gksxk\ 

gy ¼Solution½ %  

¼d½- 52 iÙkksa dh xM~Mh es ls bZaV dk iÙkk fudkyus dh izkf;drk ¾ ଵଷ

ହଶ
 

,d ckn”kkg ds fudkyus dh izkf;drk ¾ ସ

ହଶ
 

ysfdu ckn”kkgksa esa ,d bZaV dk ckn”kkg dh “kkfey gSA bl izdkj bZaV dk ckn”kkg fudkys 

tkus dh izkf;drk ¼tks nksuksa esa “kkfey gS½ ¾ ଵ

ହଶ
 

vr% bZaV dk iÙkk Fkk ,d ckn”kkg fudkyus dh izkf;drk  

¾ P (K) = P(D) + P(K) –R ¼bZaV dk ckn”kkg½ 

¾ ଵଷ

ହଶ
+  

ସ

ହଶ
+  

ଵ

ହଶ 
=  

ଵ଺

ହଶ
=  

ସ

ଵଷ
 tgk¡& K= King, D= Diamond  

mnkgj.k ¼Illustration½ %  

N% Qydksa okys rhu ikls Mkyus ij 7 dk ;ksx vkus dh D;k izkf;drk gS\ 
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gy ¼Solution½ %  

N% Qydksa okys rhu ikls Qsdus ij dqy fo”ks’k ijLij viothZ ifj.kkeksa dh la[;k ¾ 6 X 6 X 6 ¾ 

216 gksxhA 

rhuksa iklksa dh fcUnqvkas dk tksM+ 7 vkus dh vuqdwy ifjfLFkfr;k¡ fuEu izdkj Kkr dh tk;sxh& 

ifj.kke % 

 iklksa ij vkus okys 
fcUnq 

 ;ksx Øep;ksa dh la[;k 

 I II III   
d- 1 1 5 7 3 !

2 !
= 3 

[k- 1 2 4 7 3 !

3 !
= 6 

x- 1 3 3 7 3 !

2 !
= 3 

?k- 2 2 3 7 3 !

2 !
= 3 

vuqdwy ifjfLFkfr;ksa dh la[;k ¾ 15 

vr% d] [k] x] ?k ifj.kkeksa esa iklksa ij vkus okys fcUnqvksadk tksM+ 7 vkrk gS& 

lkr dk tksM+ vkus dh izkf;drk P ¼ Total of Seven½ 

= 
ଷ

ଶଵ଺
+ 

଺

ଶଵ଺
+

ଷ

ଶଵ଺
+  

ଷ

ଶଵ଺
   

= 
ଷା଺ାଷାଷ

ଶଵ଺
=  

ଵହ

ଶଵ଺
=  

ହ

଻ଶ
   

xq.ku izes; ¼Multiplication Threescore½ %  

xq.ku izes; dk v/;;u nks “kh’kZd ds vUrxZr fd;k tkrk gS&  

¼d½- tc ?kVuk,¡ Lora= gks& 

;fn A vkSj B nks Lora= ?kVuk,¡ gS] rks bu nksuksa A vkSj B ?kVukvksa ds ,d lkFk ?kVus dh izkf;drk 

nksuksa ?kVukvksa dh vyx&vyx ?kVus dh O;fDrxr izkf;drk ds xq.kk ds cjkcj gksrh gSA 

lw=& P¼A ;k B½ ¾ P (A) X P(B)   
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izes; dh mRifÙk ¼Proorf of the theorem½ % eku yhft, m1 ?kVuk ds ?kfVr gksus dh vuqdwy ekeyksa 

dh dqy la[;k n1 gSA 

  ∴ P ¼C½ ¾ ୑భ

୬భ
 

ogh ij nwljh rjQ m2 ?kVuk ds ?kfVr gksus dh dqy la[;k n2 gSA 

∴ P ¼B½ ¾ ୑మ

୬మ
 

vc x.kuk ds ekSfyd fl)kUr }kjk ?kVuk AB ds ?kfVr gksus dh vuqdwy fLFkfr;ksa dh la[;k n1, n2 es 

ls m1 vkSj m2 gSA 

    P ¼AB½ ¾ ୑భ୑మ

୬భ ୬మ
=  ቀ

୑భ

୬భ 
ቁ X ቀ

୑మ

୬మ 
ቁ 

= P (A) X P (B)  

∴ P(AB) = P (A) X P (B)  

vr% ;g izes; fl) gqvkA 

lkekfU;dj.k % bl izes; dks rhu ;k vf/kd Lora=r ?kVukvksa ij ykxw fd;k tk ldrk gSA ;fn A, 

B, rFkk C rhu Lora= ?kVuk,¡ gks] rc P(ABC) = P (A) X P (B) X P(C) 

mnkgj.k ¼Illustration½ %  

¼d½- ,d flDds dks rhu ckj mNkyus ij lHkh ¼3½ iV ¼tails½ Åij vkus dh D;k izkf;drk gS\ 

¼[k½- ,d ikl nks ckj Qsadk tkrk gSA izFke Qsd esa fCkUnq *6* ds vkus dh rFkk nwljh Qsad esa ,d fo’k; 

¼odd½ la[;k vkus dh D;k izkf;drk gS\ 

¼x½- ,d FkSys esa 5 yky o 4 gjh xnsa gSaA 3&3 xsanksa dks nks ckj fudkyk x;kA nwljh ckj fudkyus ls 

igys mUgsa FkSys esa gh okil j[k fn;k x;kA ;g izkf;drk crkb, fd igyh ckj rhuksa xsnsa yky rFkk 

nwljh ckj gjh fudysaxhA 

¼?k½- nks ikls rhu ckj Qsdas tkrs gSaA D;k laHkkouk gS fd igyh Qsad esa 10 dk tksM+] nwljh esa 11 dk vkSj 

rhljh Qsad esa 12 dk tksM+ vk;sxk\ 
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gy ¼Solution½ %  

¼d½- flDds rhuksa ckj mNkyk tkuk Lora= ?kVuk,¡ gS  

igyh ckjs esa *iV* vkus dh laHkkouk ¾ ଵ

ଶ 
 

nwljh ckj esa *iV* vkus dh laHkkouk ¾ ଵ

ଶ 
 

rhljh ckj esa *iV* vkus dh laHkkouk ¾ ଵ

ଶ 
 

rhuksa ckj iV vkus dh laHkkouk ¾ ଵ

ଶ 
X 

ଵ

ଶ 
X

ଵ

ଶ 
   ¾ ଵ

଼ 

¼[k½- iklsa ds igyh ckj esa Qsdus dk ifj.kke vkSj nwljh ckj Qsadls ls izkIr ifj.kke Lora= ?kVuk,a gSA  

igyh ckj esa Qsadus ls 6 vkus dh izkf;drk ¾ ଵ

଺ 
 

nwljh ckj esa Qdus ls fo’ke la[;k ¼1]3]5½ vkus dh izkf;drk ¾ ଷ

଺
 

igyh ckj 6 vkSj nwljh ckj fo’ke vad izkIr gksus dh la;qDr izkf;drk ¾ 

¾ ଵ

଺
X 

ଷ

଺
X

ଷ

ଷ଺ 
   ¾ ଵ

ଵଶ 
 

¼x½- rhu&rhu xsnsa nks ckj fudkyh tkrh gSA igyh ckj fudyh xsnsa fQj ls FkSys esa j[k nh tkrh gS] vr% 

nksuksa ckj xsanks dk fudyuk Lora= ?kVuk,¡ gSaA dqy 9 xsans ¼5 yky vkSj fQj 4 gjh½ gSA 

9 xsanksa esa ls 3 xsnsa fudkyus ds rjhdksa dh la[;k ¾ 9େయ
 

5 yky xsanksa esa ls 3 yky xsnsa fudkyus ds jhfr;ksa dh la[;k ¾ 5େయ
 

4 gjh xsanksa esa ls 3 gjh xsnsa fudkyus ds jhfr;ksa dh la[;k ¾ 4େయ
 xsanksa dks FkSys esa iquLFkkfir djus 

ij xsanksa dh dqy la[;k iwoZor gks tkrh gSa %& 

vr% nwljh ckj rhuksa gjh xsans fudyus dh izkf;drk ¾ 
4C3

 

ଽియ  
 

igyh ckj yky vkSj nwljh ckj gjh xsnsa fudkyus dh izkf;drk ¾ 
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 ¾ 
5C3

 

ଽియ  
 X 

4C3
 

ଽియ  
=

5! 
(ହିଷ)!ଷ! 

 X
4! 

(ସିଷ)!ଷ! 
=  

10 
଼ସ

 X
4 
଼ସ 

 ¾ 

¾  
9! 

(ଽିଷ)!ଷ! 
 X 

9! 
(ଽିଷ)!ଷ! 

=
5 

଼଼ଶ 
 

¼p½- nks ikls ,d lkFk Qsdus ij dqy ifj.kkeksa dh la[;k ¼6 X 6½ ¾ 36 igyh ckj 10 dk tksM+ ¼46( 5] 5( 6]4½ 

izkIr gksus dh dqy ifjfLFkfr;k¡ ¾ 3  

vr% igyh ckj 10 vk tkus dh izkf;drk ¾ 3 
ଷ଺ 

 

nwljh ckj 11 ¼5]6( 6(5½ izkIr gksus dh ifjfLFkfr;ka ¾ 2 

vr% nwljh ckj 11 vk tkus dh izkf;drk ¾ 3 
ଷ଺ 

 

rhljh ckj 12 ¼6(6½ vkus dh dqy ifjfLFkfr;ka ¾ 1 

vr% rhljh ckj 12 vk tkus dh izkf;drk ¾ ଵ 

ଷ଺ 
 

vr% mDr Øe ls Lora= ?kVukvksa ds ?kVus dh izkf;drk ¾ 

¾ 3 
ଷ଺

 X
2 
ଷ଺

 X 
1 
ଷ଺

=
1 

଻଻଻଺
 

dHkh&dHkh gesa vusd Lora= ?kVukvksa esa ls de&ls&de ,d ?kVuk ds ?kfVr gksus dh izkf;drk Kkr 

djuh gksrh gSA blds fy, lHkh ?kVukvksa ds u ?kVus dh la;qDr izkf;drk fudkydj dj mls 1 esa ls ?kVuk 

fn;k tkrk gSA 

lw=kuqlkj& ;fn igyh] nwljh] rhljh------------- ?kVuk ds ?kVus dh izkf;drk Øe”k% P1, P2, P3,----- Pn gkas 

rks muds u ?kVus dh O;fDrxr izkf;drk,¡ Øe”k% ¼1-P1½( ¼1-P2½(  ¼1-P3½(-------------¼1-Pn½( gksaxhA 

lHkh ?kVukvksa esa ls fdlh u ?kVUks dh fefJr izkf;drk ¼1-P1½( ¼1-P2½( ¼1-P3½(-----¼1-Pn½( 

vr% Øe ls de ,d ?kVuk ds gksus dh izkf;drk bldh vuqiwjd gksxh& 

1- ¼1-P1½( ¼1-P2½( ¼1-P3½(-------------1-Pn½( 

 

329



 
 

mnkgj.k ¼Illustration½ % 

lkaf[;dh dk ,d iz”u rhu fo|kfFkZ;ksa& A, B o C dks fn;k tkrk gS] ftuds }kjk mldk gy djus 

dh laHkkouk Øe”k% 1@2] 1@3 o 1@4 gSA D;k lEHkkouk gS fd iz”u dk gy gks tk;sxk\ iz”u ds gy u 

gksus dh D;k izkf;drk gksxh\ 

gy ¼Solution½ % 

iz”u dk gy gks tk;sxkA ;fn rhuksa fo|kfFkZ;ksa esa ls de ls de ,d Hkh mls lgh gy dj nsa& 

A. }kjk iz”u ds gy u djus dh izkf;drk  ¾ 1&ଵ 

ଶ 
 ¾ ଵ 

ଶ 
 

B. ]] ]] ]] u ]] ]] ¾ 1&ଵ 

ଷ 
 ¾ ଶ 

ଷ 
 

C. ]] ]] ]] u ]] ]] ¾ 1&ଵ 

ସ 
 ¾ ଷ 

ସ 
 

rhuksa ds }kjk iz”u gy u gksus dh izkf;drk ¾ ଵ 

ଶ 
 X 

ଶ 

ଷ 
X 

ଷ 

ସ 
=

ଵ 

ସ
  

vr% de ls de ,d ds }kjk iz”u ds gy fd;s tkus dh izkf;drk ¾  

¾ 1 −
ଵ 

ସ
=

ଷ 

ସ 
 

Li’V gS fd iz”u gy u gksus dh izkf;drk ¾ 1 −
ଷ 

ସ
=

ଵ 

ସ 
 gksxhA 

mnkgj.k ¼Illustration½ % 

¼d½- nks ikls ,d ckj Qsads tkrs gSaA de ls de ,d *6* izkIr djus dh D;k izkf;drk gS\ 

¼[k½- rk”k dh nks xkfM~M;ksa esa ls izR;sd ls ,d&,d iÙkk ;kn`PN;k fudkyk tkrk gSA de ls de ,d ds 

iku dh csxe gksus dh D;k izkf;drk gS\ 

gy ¼Solution½ % 

¼d½- *6* fcUnq okys i{k dh vkus dh izkf;drk ¾ 1@6 

Ikgys ikls ij *6* u vkus dh izkf;drk ¾ 1 −
ଵ 

଺
=

ହ 

଺ 
 

nwljs ikls ij *6* u vkus dh izkf;drk ¾ 1 −
ଵ 

଺
=

ହ 

଺ 
 

igys vkSj nwljs nksuksa ij *6* ds u vkus dh izkf;drk ¾ ହ 

଺
X 

ହ 

଺
X =

ଶହ 

ଷ଺ 
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 de ls de ,d ikls ij *6* vkus dh izkf;drk ¾ 1 −
ଶହ 

ଷ଺
=

ଵଵ 

ଷ଺
  

¼[k½- igyh xM~Mh esa *iku dh csxe* u fudkyus dh izkf;drk ¾ ହଵ 

ହଶ
 

nwljh xM~Mh esa *iku dh csxe* u fudkyus dh izkf;drk ¾ ହଵ 

ହଶ
 

nksuksa xfM~M;ksa esa *iku dh csxe* u fudkyus dh izkf;drk ¾ ହଵ 

ହଶ
X 

ହଵ 

ହଶ
=

ଶ଺଴ଵ 

ଶ଻଴ସ
  

vr% de ls de ,d xM~Mh esa iku dh csxe fudkyus dh izkf;drk  

¾ 1 −
ଶ଺଴ଵ

ଶ଻଴ସ
=   

ଵ଴ଷ 

ଶ଻଴ସ
 

lizfrcU/k ;k “krZ;qDr ¼Conditional½ izkf;drk % 

tc ?kVuk,¡ Lora= u gksa vFkkZr~ vkfJr ?kVuk,¡ gks] rks ,lh n”kk esa mijksDr of.kZr xq.ku izes; 

dk iz;ksx rks ,slh n”kk esa mijksDr o.khZr xq.ksu izes; dk iz;ksx ugh fd;k tk ldrkA vkfJr 

?kVukvksa esa ,d ?kVuk ds ?kVus dk izHkko nwljh ij iM+rk gSA A ?kVuk ds ?kV tkus ij ?kVuk B ds 

?kVus dh izkf;drk dks “krZ;qDr ;k lizfrcU/k izkf;drk dgrs gSaA bls P¼P/B½ }kjk O;Dr fd;k tkrk 

gSA blh izdkj B ?kVuk ds }kjk O;Dr fd;k tkrk gSA blh izdkj B ?kVuk ds ?kV tkus ij A ?kVUkk 

dh “krZ;qDr izkf;drk dks }kjk P ¼A/B½ O;Dr fd;k tkrk gSA 

P ¼A/B½  ¾  ୔ (୅/୆)  
୔(୅)

   ¼Provided P(A)>0½   

;fn A vkSj B vkfJr ?kVuk,¡ gSa] rks *B* ds ?kVus dh “krZ;qDr izkf;drk fuEu izdkj fudkyh 

tkrh gS& 

P ¼A/B½  ¾  ୔ (୅୆)  
୔(୆)

   ¼Provided P(B)>0½   

“krZ;qDr izkfd;rk ds lanHkZ esa xq.ku izes; vFkok xq.ku izes; tc ?kVuk,¡ vkfJr gksa % 

Tkc nks ?kVuk,¡ Lora= u gksa vFkkZr~ vkfJr ¼Dependent½ gks] rks mijksDr of.kZr xq.ku izes; 

la”kks/ku djuk vfuok;Z gks tkrk gSA la”kksf/kr xq.ku izse; ds vuqlkj **;fn A vkSj B nks vkfJr 

?kVuk,¡ gks rks muds ,d lkFk ?kVus dh izkf;drk igyh ?kVuk ds ?kVus dh izkf;drk vkSj nwljh 

?kVuk dh “krZ;qDr izkf;drk dk xq.kuQy gSA** 

P ¼A/B½ ¾ P ¼A½ X P (B/A)   

;k P(AB)   = P (B) X P(A/B) 

Tkgk¡ P¼B/A½ dh “krZ;qDr izkf;drk gS vFkkZr~ B dh ml fLFkfr dh izkf;drk gS ftuesa igys 

Vh ?kfVr gks pw¡dh gS vkSj P ¼B/A½ dh “krZ;qDr izkf;drk gS ftuesa B ?kVuk igys dh ?kV pqdh gSA 
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mnkgj.k ¼Illustration½ % 

,d FkSys esa 6 lQsn vkSj +9 dkyh xsnsa gSA 4&4 xsans nks ckj esa bl izdfkj fudkyh tkrh gS fd& ¼d½ 

nwljs Mªk ls igys xsans iqu% FkSys esa okil j[k nh tk,¡( ¼[k½ nwljs Mªk ls igys xsnsa iquLFkkZfir u dh tk,¡A 

izkf;drk Kkr dhft, fd igys MªkW esa 4 lQsn vkSj Mªk esa 4 dkyh xsnsa fudkysxhA 

gy ¼Solution½ % 

¼d½- tc igyh ckjs fudkyh xsnsa okil FkSys esa j[k nh tk;s& 

15 xsanksa esa ls 4 xsnsa fudkyus ds rjhdksa dh la[;k ¾ 15େర
 

6 lQsn xsnksa esa ls 4 fudkys tkus ds rjhdksa dh la[;k ¾ 6େర
   

vr% igyh ckj 4 lQsn xsnsa fudkys tkus dh izkf;drk ¾ 
6C4

 

ଵହిర  
 

nwljh ckj 4 dkyh xsnsa fudkys tkus dh izkf;drk ¾ 
9C4

 

ଵହిర  
 

vr,o igyh ckj 4 lQsn vkSj nwljh ckj 4 dkyh xsnsa fudkys tkus dh la;qDr izkf;drk ¾ 

6C4
 

ଵହిర  
X

9C4
 

ଵହిర  
=  

15 
ଵଷ଺ହ 

 X 
126 
 ଵଷ଺ହ

=  
1 
ଽଵ 

 X 
6 
଺ହ 

=
6 

ହଽଵହ 
 

¼[k½- tc igyh ckjs fudkyh xsnsa FkSys esa okil u j[kh tk;s& igyh ckj 4 lQsn xsnsa fudkyus dh 

izkf;drk ¾ 
6C4

 

ଵହిర  
 

  
6! 

(଺ିସ)!ସ! 
        

6X5X4! 
ଶ !ସ!

 

¾ 
15! 

(ଵହିସ)!ସ! 
  ¾   

15X14X13X12!X!1!! 
ଵଵ!ସ!

 ¾ 
15X14X13X12 

ସଡ଼ଷଡ଼ଶଡ଼ଵ
 ¾

15 
ଵଷ଺ହ

 ¾ 
1 
ଶଵ
 

tc ;s pkj lQsn xsnsa vyx j[k nh tk;s arks FkSys ;s dsoy 6&4 ¾ 2 lQsn vkSj 9 dkyh ¾ 11 xsnsa 

cprh gSa] nwljh ckj 11 xsnksa esa ls 4] 11େర
rjhdksa ls vkSj 9 dkyh xnksa esa ls 4 dkyh xsans 9େర

rjhdksa 

ls fudy ldrh gSA  

vr% nwljh ckj 4 dkyh xnsa fudyus dh “krZ;qDr izkf;drk ¾ 
ଽిర  

ଵଵిర

=
ଵଶ଺ 
ଷଷ଴

=
ଶଵ 
ହଵ
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igyh ckj 4 lQsn vkSj mUgsa FkSys esa okil u Mkydj nwljh ckj 4 dkyh xsnsa fudkys tkus dh la;qDr 

izkf;drk ¾ ଵ 
ଽଵ

X
ଶଵ 
ହହ

=
ଷ 

଻ଵହ
 

mnkgj.k ¼Illustration½ % 

¼d½- ,d FkSys esa 6 yky vkSj 4 gjh xsnsa gSaA vk¡[kksa ij iV~Vh cka/kdj ,d&,d djds nks xsnsa fcuk 

iquLFkkZiu ds fudkyh tkrh gSA D;k laHkkouk gS fd nksuksa xsnsa yky jax dh gksxh\ 

¼[k½- ,d rk”k dh xM~Mh esa ls 4 iÙks ;kn`PN;k ¼Randonly½ fudkys tkrs gSaA izkf;drk Kkr dhft, fd os 

,d ckn”kkg] ,d csxe] ,d xqyke vkSj ,d bDdk gksxsaA 

gy ¼Solution½ % 

¼d½- igyh Mªk esa yky xsnsa fudyus dh izkf;drk P(A) = 
଺ 

଺ାସ
=

଺ 
଻଺

 

vc FkSys esa 10&1 ¾ 9 xsnsa jg xbZ gS] 5 yky vkSj 4 gjhA nwljh ckj Hkh yky xsnsa fudyus 

dh laHkkouk tcfd igyh ckj yky xsan fudy pqdh gS& 

P(B/A) = 
ହ 

ହାସ
=

ହ 
ଽ
 nksuksa xsnsa yky fudyus dh feJ&izkf;drk& 

P(AB) = P(A)X P(B/A)=  
଺

ଵ଴
X

ହ 
ଽ

=
ଵ

ଷ
 

¼[k½- 4 iÙks ,d ckj esa fudkys tkus dh rjhdksa dh dqy la[;k = 52େర
gSA 

,d ckn”kkg] ,d csxe] ,d xqyke vkSj ,d bDdk esa ls izR;sd ds fudkys tkus ds rjhdksa dh 

la[;k 4 gSA 

vr% dqy vuqdwy ifjfLFkfr;ksa dh la[;k  

¾ 4େభ
X 4େభ

X 4େభ
X 4େభ

 gksxhA 

vfHk’V izkf;drk ¾ 
ସిభଡ଼ ସిభଡ଼ ସిభଡ଼ ସిభ 

ହଶిర

=  
ସଡ଼ସଡ଼ସଡ଼ସ

ହଶ!
 

¾ 256
ఱమ౔ఱభ౔ఱబ౔రవ౔ర !

రఴ!ర౮ య ౮ మ ౮భ
 
  ¾   

256
ఱమ ౮ ఱభ ౮ ఱబ ౮రవ

ర ౮ య ౮ మ ౮భ 
 
 ¾ 

256 
ଶ଻଴଻ଶହ

  

16-6 cks/k iz”u % 

fjDr LFkku dh iwfrZ djsa & 

1- vfuf”pr ?kVukvksa ds izfr ge viuk vuqeku-------------------- ds :Ik esa O;Dr djrs gSaA 

2- -----------------------------rFkk-------------------------------izkf;drk dh pje lhek,a gSaA 
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3- Øe xqf.kr dks--------------------------fpUg ls iznf”kZr fd;k tkrk gSA 

4- tgk¡ Øe dks /;ku esa j[kdj fuf”pr oLrqvkas ds oxksZa dk p;uksa dks fd;k tkrk gS og----------------------------
gksrk gSA 

5- Øep; vkSj lap; dks Øe”k%--------------------------rFkk-----------------ls iznf”kZr djrs gSaA 

lR; ,oa vlR; dFku dks Nk¡fV, & 

1- fuf”pr oLrqvksa dk ,d fu/kkZfjr Øe foU;kl Øep; dgykrk gSA 
2- ,d ?kVuk ftldk ?kfVr gksuk vlaHko gS] dh izkf;drk 1 gksxhA 
3- tc nks ;k vf/kd ?kVukvksa dk izHkko ,d&nwljs ij ugha iM+rk rc mUgsa Lora= ?kVuk,a dgk tkrk gSA 
4- tc ,d ijh{k.k esa nks ?kVuk,a ,d lkFk ugha ?kV ldrh mUgsa ijLij viothZ ?kVuk,a dgrs gSaA 
5- tc ,d ?kVuk nqljh ?kVuk ds lkFk ?kVrh gS rks mls vfrO;kih ?kVuk,a dgrs gSaA 

16-7 cks/k iz”uks ds mÙkj % 

fjDr LFkku okys iz”uksa ds mÙkj & 

1- izkf;drk( 2- 0 ,oa 1( 3 ! 4- lap;( 5- P rFkk CA 

lR; ,oa vlR; dFku okys iz”uksa ds mÙkj& 

1- lR;(  2- vlR;( 3- lR;] 4- lR; 5- lR;A  

16-8 Lo ij[k iz”u % 

1- izkf;drk ls vki D;k le>rs gS\ 

2- x.kuk fØ;k dk o.kZu dh fdft,A 

3- eku crkb,& 17 PS* 18 P2  18 P8 

4- 6 buke 5 yM+dksa esa fdrus rjhdksa ls ck¡Vs tk ldrs gS] tcfd fdlh Hkh yM+ds dks buke fn;s tk 
ldrs gSaA 
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bl [k.M ds fy;s dqN mi;ksxh iqLrdsa 

1- c?ksy Mh0,l0 ¼2012&13½] vkxjk “kks/k i)fr;k¡ % ,l0 ch0 ih0Mh0 ifCyf”kax gkml] vkxjkA 

2- ukxj dSYkk”k ukFk ,oa feÙky ,l0,0 ¼2012&13½] lkaf[;dh ds ewy rRo] esjB % ehuk{kh izdk”ku esjBA 

3- “kekZ “;ke xksiky] tSu jfo ds ,oa ikfjd xksfoUn ¼2011½] ubZ fnYyh “kks/k iz.kkyh rFkk lkaf[;dh; 

rduhdsa % vkj0ch0Mh0 ifCyds”kUl] ¼;wfuV vkWQ jes”k cqd fMiks½] t;iqj % ubZ fnYyhA 

4- flUgk ,oa xqIrk ¼2013½] O;kolkf;d lkaf[;dh % ,l0ch0ih0] Mh0 ifCyds”kUl vkxjkA 

@@@@ 
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[k.M & 5 
bdkbZ v/;;u ,oa izfrosnu ys[ku 
¼Case Study & Report Writing½ 

bdkbZ&17 

bdkbZ v/;;u ¼Case Study½                                   339&345 

bdkbZ&18 

lS)kfUrd forj.k                                            346&374 

bdkbZ&19 

vuqHkotU; vkSj lanHkZ xzUFk lwph                               375&379 

bdkbZ&20 

izfrosnu ys[ku                                             380&386 

 

 

 

 

 

må izå jktf"kZ V.Mu  

eqDr fo'ofo|ky;] iz;kxjkt 

M.Com.-201 
¼”kks/k izfof/k½ 

Reserarch Methodology 
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[k.M & 5 bdkbZ v/;;u ,oa izfrosnu ys[ku 

[k.M 5 esa “kks/kkFkhZ }kjk lEiw.kZ “kks/k dks izLrqr djus ,oa bdkbZ v/;;u rFkk izfrosnu djus ds fy, 
dk;Z djrk gS] ftldk o.kZu bl bdkbZ esa fd;k x;k gSA  

bdkbZ & 17  esa NksVs&NksVs leL;kvksa dk v/;;u djus ds fy, fof/k;ksa ,oa ;wfDr;ksa dk o.kZu gSA 

bdkbZ & 18  esa vk¡dM+ksa ds lS)kfUrd forj.k dk o.kZu gSA 

bdkbZ & 19 esa vuqHkotU; leL;kvksa rFkk xzUFk lwph ds fofHk™k igyqvksa dk o.kZu gSA 

bdkbZ & 20 esa izLrqrhdj.k ds fy, izfrosnu ds ckjs esa foLr`r o.kZu gSA 
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bdkbZ & 17 bdkbZ v/;;u fof/k ¼Case study Method½ 

bdkbZ dh :ijs[kk  

17-0 mn~ns”; 

17-1 izLrkouk 

17-2 bdkbZ v/;;u fof/k dh vo/kkj.kk 

17-3 bdkbZ v/;;u fof/k dh izfØ;k 

17-4 bdkbZ v/;;u fof/k ds egRo ,oa lhek,¡ 

17-5 cks/k iz”u 

17-6 cks/k iz”uksa ds mÙkj 

17-7 Lo ij[k iz”u 

17-0 mís”; % 

bl bdkbZ dk mís”; fuEu gS& 

 _.kkRed ?kVukvksa dk xgu v/;;u djus esa izoh.k gksukA 

 NksVs {ks= ds ek/;e ls fo”kky Kku izkIr djukA 

 fdlh bdkbZ dh lEiw.kZrk ls v/;;u djus es l{ke cuukA 

 tfVy thou ds ,sfrgkfld v/;;u esa fuiq.k gksukA 

17-1 izLrkouk % 

 bdkbZ v/;;u fof/k vuqla/kku dh vusd i)fr;ksa esa ls ,d ,slh i)fr gS ftlesa lexz dh ,d bdkbZ 

dk lEiw.kZ v/;;u fd;k tkrk gSA bl bdkbZ esa vuqla/kku dh bl i)fr dk vk”k; Li’V djrs gq, izfØ;k 

rFkk egRo dks js[kkafdr fd;k x;k gSA ;g fof/k “kks/k dh ,d vyx n`f’V izLrqr djrh gS rFkk lR; lek/kku 

dh jkg iz”kLr djrh gSA vU; fof/k;ksa dh Hkk¡fr bl fof/k dh Hkh viuh lhek,¡ gS ftudk o.kZu fd;k x;k gS] 

ftlls fd blds ek/;e ls fd;s x;s “kks/k dks vkSj izHkkoh cuk;k tk ldsaA 
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17-2 bdkbZ v/;;u fof/k dh vo/kkj.kk % 

 lkekftd ?kVukvksa vkSj lkekftd leL;kvksa dk v/;;u djus ds fy, nks izdkj dh fof/k;ksa dk 

mi;ksx fd;k tkrk gS izFke&x.kukRed vkSj nwljk xq.kkRedA xq.kukRed v/;;u dks lkaf[;dh v/;;u dgk 

tkrk gS ftlds vUrxZr rF;ksa dk izn”kZu la[;k ds vk/kkj ij fd;k tkrk gSA ;gha ij ftu ?kVukvksa dh 

izd`fr xq.kkRed gksrh gS muds fy, xq.kkRed i)fr dk mi;ksx fd;k tkrk gSA lkekftd ?kVukvksa dh tfVy 

izd`fr ds dkj.k budks xq.kkRed i)fr ftlesa fdlh O;fDr ;k laLFkk dk v/;;u ,sfrgkfld Øe ds vuqlkj 

fd;k tkrk gS bdkbZ;k O;fDrxr v/;;u i)fr ¼Cast Study Method½ ds uke ls tkuk tkrk gSA 

dqN lekt esa O;kIr ?kVuk,¡ bl izdkj dh gksrh gS fd mudk lkekU; v/;;u dj OkkLrfodrk dk 

irk yxkuk laHko ugha gksrk blfy, mudk xgu v/;;u djuk iM+rk gSA blds fy, gh bdkbZ v/;;u 

i)fr dk mi;ksx fd;k tkrk gSA bl i)fr dk loZizFke iz;ksx yhIys ¼Leplay½ vksj gcZVZ Lisalj ¼Herbert 

Spencer½ us fd;k FkkA vR;Ur gh de “kCnksa esa bls ,d bdkbZ ds iw.kZ v/;;u ds :Ik esa tkuk tkrk gSA 

bdkbZ ¼O;fDrxr½ v/;;u i)fr] fdlh O;fDr] laLFkk ;k leqnk; ds xgu v/;;u ls lacaf/kr gSA bl 

i)fr esa fdlh ,d bdkbZ dks ysdj mldk xgjkbZ ls v/;;u fd;k tkrk gSA 

ih0oh0 ;ax ¼P.V. Young½ ds vuqlkj **O;fDrxr v/;;u i)fr fdlh lkekftd bdkbZ ds thou dh 

[kkst vkSj mlds fo”ys’k.k dh i)fr gS] pkgs og ,d O;fDr] ifjokj] laLFkk] lkaLd`frd oxZ ;k lEiw.kZ leqnk; 

gksA 

ek”kZy ¼Alfred Marshall½ ds vuqlkj **;g lko/kkuhiwoZd dqN pqus ifjokjksa ds ?kjsyw thou ds leLr 

igyqvksa dk xgu v/;;u gSA** 

xqMs rFkk gkWV ds vuqlkj **;g lkekftd rF;ksa ds O;oLFkkiu dk ,d rjhd gS] rkfd v/;;u dh 

lkekftd fo’k;&oLrq ds oS;kfDrd xq.k lqjf{kr jg ldasA** 

mijksDr ifjHkk’kkvksa ds vk/kkj ij fu’df’kZr **bdkbZ v/;;u i)fr lkekftd vuqla/kku dh xq.kkRed 

i)fr gS** ftlesa fdlh O;fDr ;k leqnk; dk lw{e xgu vkSj foLr`r v/;;u fd;k tkrk gSA 

17-2-1 bdkbZ v/;;u Ik)fr dh fo”ks’krk,¡ % 

bdkbZ v/;;u i)fr dh fuEufyf[kr fo”ks’krk,¡ gS& 

¼d½- O;fDrxr@bdkbZ v/;;u % O;fDrxr ;k bdkbZ v/;;u dk rkRi;Z ;g gS fd vuqla/kkudÙkkZ ,d gh 

bdkbZ dks ysdj vuqla/kku djrk gSA bl bdkbZ dk O;fDrxr Lrj esa vyx ls v/;;u fd;k tkrk 

gSA ;g bdkbZ O;fDr] laLFkk] tkfr vFkok dksbZ Hkh leqnk; gks ldrk gSA 
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¼[k½- xgu ¼Lkw{e½ v/;;u % ;g i)fr leL;k ls lacaf/kr bdkbZ dk vfr xgu v/;;u djrh gS bl xgu 

v/;;u dh dksbZ Hkh fuf”pr lhek ugha gS] ;g ,d yEcs vof/k rd py ldrk gSA bl izdkj ds 

v/;;u esa bdkbZ ds Hkwrdky ls ysdj orZeku dky rd dk v/;;u fd;k tkrk gSA bdkbZ ls 

lEcfU/kr vR;Ur xgure lwpukvksa dk laxzg fd;k tkrk gSA 

¼x½- lEiw.kZ ¼lexz½ v/;;u % bl i)fr dh lgk;rk ls fdlh Hkh bdkbZ dk mldh lEiw.kZ ls v/;;u 

fd;k tkrk gSA O;fDr v/;;u i)fr esa fdlh bdkbZ ds leLr igyqvksa ¼lkekftd] vkfFkZd] 

HkkSxksfyd] /kkfeZd] izkf.k”kkL=h] jktuhfrd vkfn½ dk v/;;u fd;k tkrk gSA 

¼?k½- xq.kkRed v/;;u % bl fof/k esa rF;ksa ¼lkekftd leL;kvksa½ dh foospuk la[;kRed vk/kkj ij ugha 

fd;k tkrk gS] cfYd xq.kkRed v/;;u fd;k tkrk gSA bl i)fr ds fu’d’kksZa dks dgkuh ds :Ik esa ;k 

thou&bfrgkl ds :Ik esa izLrqr fd;k tkrk gSA 

¼M+½- dkjdkas dk v/;;u % bl i)fr ds }kjk bdkbZ ds mu dkjdksa dk irk yxk;k tkrk gS] tks blds 

¼bdkbZ ds½ Lo:Ik dk fu/kkZj.k djrs gS] vFkkZr~ blds vUrxZr bdkbZ ds O;ogkj dks izHkkfor djus okys 

dkjdksa dk irk yxk;k tkrk gSA 

¼p½- lhfer {ks= % bdkbZ v/;;u i)fr esa ,d fof”k’V bdkbZ dk v/;;u fd;k tkrk gSA bdkbZ ds bl 

v/;;u dh izd`fr xgu gksrh gS] ifj.kkeLo:Ik v/;;u dk {ks= lhfer gksrk gSA 

17-3 bdkbZ v/;;u fof/k dh izfØ;k % 

 bdkbZ v/;;u i)fr eas O;fDr] bdkbZ ;k laLFkk dh lEiw.kZrk ds lkFk v/;;u fd;k tkrk gS] ftl ij 

bl fof/k dk vfLrRo fVdk gqvk gSA lEiw.kZrk dk vFkZ gS& fofHk™k n`f’Vdks.kksa ls ?kVuk dk v/;;uA bl 

v/;;u ds fy, fuEufyf[kr pj.k ¼izfØ;k½ iz;ksx es yk;s tkrs gSa %& 

1- leL;k dh igpku % bdkbZ v/;;u fof/k esa lcls igys leL;k dks Li’V :Ik ls ifjHkkf’kr fd;k 

tkuk vko”;d gksrk gS] lkFk gh mlds fofHk™k igyqvksa dh Li’V O;k[;k dj fy;k tkrk gSA leL;k 

ds igpku ¼foospu½ ds fy, fuEu rRoksa dks /;ku esa j[kdj fd;k tkuk pkfg,& 

¼v½- fo’k; dk pquko % fdlh leL;k ij izdk”k Mkyus ds fy, ,sls fo’k; dk pquko djuk pkfg, 

tks leL;k dk lgh izfrfuf/kRo dj ldsa vkSj ml ij tks fo’k; pquk tkrk gS og ;k rks 

fo”ks’k] lk/kkj.k vkSj vlk/kkj.k gks ldrk gSA 
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¼c½- bdkbZ;ksa dk izdkj % fo’k; ds pquko djus ds ckn bdkbZ;ksa ds izdkjksa O;k[;k djuh pkfg,A 

ftu bdkb;ksa ls O;fDr ;k laLFkkvksa dk v/;;u fd;k tk jgk gS] muds fdrus izdkj  gSa\ 

¼l½- bdkbZ;ksa dh la[;k % bdkbZ;ksa ds izdkjksa dks fuf”pr dju ysus ds ckn bduh la[;k fuf”pr 

djuh pkfg,A ;s la[;k bruh gksuh pkfg, fd ftlls leL;k ij izHkko iM+sA 

¼n½- fo”ys’k.k % bdkbZ;ksa dh la[;k fuf”pr dj ysus ds mijkUr leL;k ds fofHk™k igyqvkas dk 

fo”ys’k.k fd;k tkrk gS] ftlesa v/;;u ds {ks= dk fu/kkZj.k fd;k tkrk gSA 

2- ?kVukvksa ds Øe dk fo”ys’k.k % fo’k; dk vFkkZr~ leL;k dk pquko djus ds ckn leL;k ls lacaf/kr 

?kVukvksa dk v/;;u fd;k gSA blds ckn ?kVukvksa esa tks mPpkopu gksrs gS] muds Øe dk fo”ys’k.k 

fd;k tkrk gSA 

3- dkjdksa dk fo”ys’k.k % bl pj.k esa mu dkjdksa dk irk yxk;k tkrk gS] tks orZeku leL;k ;k ?kVuk 

ds fy, mÙkjnk;h gksrs gS ;s nks izdkj ds gks ldrs gS& 

¼v½- ekSfyd dkjd % tks ?kVuk ;k O;ogkj dks lapkfyr djus esa eq[; Hkwfedk vnk djrs gSA 

¼vk½- lgk;d dkjd % os dkjd xkSM+ gksrs gSa] fdUrq ekSfyd dkjdksa dks “kfDr iznku djrs gSa] vkSj 

?kVuk esa ?kfVr gksus esa lgk;d gksrs gSaA  

4- fo”ys’k.k vkSj fu’d’kZ % vUr esa leL;k ds lEcU/k esa tks rF; izkIr gksrs gSa] muds dkjdksa dk fo”ys’k.k 

fd;k tkrk gSA lkFk gh bl ?kVuk ds ifj.kkeksa dh vksj ladsr fd;k tkrk gSA foospuk bl izdkj dh 

tkrh gS fd bdkbZ esa lEiw.kZrk ds n”kZu gSA lkFk gh bdkbZ ds Lo:Ik dks Hkh Li’V djsaA 

 

17-4 bdkbZ v/;;u fof/k ds egRo ,oa lhek,¡ % 

17-4-1 egRo %  

bdkbZ v/;;u i)fr lkekftd “kks/k esa rF; ladyu dh ,d egRoiw.kZ fof/k gSA bldk iz;ksx 

fofo/k lkekftd foKkuksa esa dbZ n”kdksa ls gksrk vk jgk gSA bl fof/k ds egRo dks fuEufyf[kr :Ik esa 

O;Dr fd;k x;k gSA 

¼d½- xgu ,oa lw{e v/;;u % bl i)fr dh ekSfyd fo”ks’krk ;g gS fd blds vUrxZr fdlh 

leL;k dk xgu ,oa lw{e v/;;u fd;k tkrk gS D;ksafd blesa izfrfnu bdkb;ksa dk pquko 

yEcsa le; rd fd;k tkrk gSA 
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¼[k½- ifjdYiukvksa dk lzksr % bdkbZ v/;;u i)fr esa izfrfuf/k bdkb;ksa dk v/;;u fd;k tkrk gSA 

rRi”pkr lkekU;hdj.k fd;k tkrk gS] vFkkZr~ fu’d’kZ fudkys tkrs gSaA bUgh fu’d’kksZa ds vk/kkj 

ij ifjdYiukvksa dk tUe gksrk gSA 

¼x½- fof”k’V igyqvksa dk v/;;u % tSlkfd mij crk;k x;k gS fd bl fof/k es izfrfuf/k bdkb;ksa 

dk v/;;u fd;k tkrk gSA bdkb;ksa ds vusd igyw gksrs gSa] tSls& ikfjokfjd] vkfFkZd] 

jktuhfrd vkfnA bl i)fr esa bUgh fof”k’V igyqvksa dk v/;;u fd;k tkrk gSA 

¼?k½- v/;;u dh leLr fof/k;ksa dk iz;ksx % mijksDr egRo ds Øe eas vkius ns[kk fd fof”k’V 

igyqvksa dk v/;;u fd;k tkrk gS rFkk bUgh fof”k’V igyqvksa ds v/;;u ds fy, fofo/k izdkj 

dh fof/k;ksa dks viuk;k tkrk gSA ifj.kkeLo:Ik euq’; ds Kku vkSj vuqHko ds {ks= esa o`f) 

gksrh gSA 

¼M+½- lkaf[;dh v/;;u % bdkbZ v/;;u i)fr lkaf[;dh v/;;u dh :Ikjs[kk izLrqr djrh gSA bl 

i)fr esa igys O;fDrxr vk/kkj ij v/;;u fd;k tkrk gS vkSj blds ek/;e ls Hkfo’; esa 

lkaf[;dh; v/;;u dh :Iksj[kk izLrqr dh tkrh gSA 

¼p½- lkexzh dh lEiw.kZrk % fdlh v/;;u dh iw.kZrk mlds lkexzh eas uhfgr gksrh gSA bdkbZ 

v/;;u fof/k esa lkexzh ladfyr dh tkrh gS] tks iw.kZ gksrh gSA 

¼N½- O;fDr ds ckjs esa Kku % O;fDr dk thou vR;Ur tfVy gSA bls vklkuh ls ugha le>k tk 

ldrkA O;fDr ds thou ?kVukvksa vkSj ewY;ksa esa O;kid vlekurk Ikk;h tkrh gSA bl izdkj 

O;fDr ds ckjs esa tkudkjh izkIr djus ds fy, O;fDrxr v/;;u i)fr egRoiw.kZ gSA 

¼t½- ,sfrgkfld Kku % bdkbZ v/;;u i)fr ,sfrgkfld fLFkfr;ksa dh rLohj dks Li’V djrh gS] 

ftlls gesa Hkwrdkyhu thou dh tkudkjh izkIr gksrh gSA 

¼>½- lkekU;hdj.k dk vk/kkj % bdkbZ v/;;u i)fr ds }kjk fofHk™k izdkj dh ifjfLFkfr;ksa vkSj 

O;fDr ds O;ogkjksa dk v/;;u fd;k tkrk gSA ftlls lkekU;hdj.k ds fy, vk/kkj izLrqr 

djus esa lgk;rk feyrh gSA 

17-4-2 lhek;sa % tgk¡ xq.k ogk¡ nks’k t:j gksrk gSA blds izeq[k nks’kksa ,oa lhekvksa dks fuEu :Ik esa foHkkftr 

fd;k x;k gS& 
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¼d½- thou ds bfrgkl dk nks’kiw.kZ gksuk % bl fof/k esa lwpukvksa ds vk/kkj ij tks thou&bfrgkl] 

rS;kj fd;s tkrs gSa] o fuEu dkj.kksa ls nks’kiw.kZ ,oa voSKkfud gksrs gSa& 

 thouh dks c<+k&p<+kdj vyadkfjd vkSj lkfgfR;d Hkk’kk fy[kus ds dkj.k muesa ;FkkFkZrk 
dk vHkko ik;k tkrk gSA 

 lwpuknkrk vius thou ds leLr igyqvksa ij izdk”k ugha MkyrkA 

 “kks/kdÙkkZ ds futh vuqHko vkSj i{kikriw.kZ O;ogkj ls Hkh ;FkkFkZrk lekIr gks tkrh gSA 

 lwpuknkrk yksd&e;kZnk] Hk; vkSj “kadk ds dkj.k vusd rF;ksa dks izdV ugha djrk gSA 

 blesa lwpuknkrk vius&vius dgkuh dgrk gS] blfy, v/;;u voSKkfud gks tkrk gSA 

¼[k½- vf/kd /ku ,oa le; % bdkbZ v/;;u i)fr esa bdkbZ dk lw{e vkSj xgjkbZ ls v/;;u fd;k 

tkrk gSA blfy, ;g [kfpZyk vkSj le; ysus okyk gksrk gSA 

¼x½- nks’kiw.kZ rF; % bl fof/k esa lHkh izdkj dh lkexzh dks v/;;u {ks= esa lfEefyr fd; tkrk gSA 

¼?k½- Hkzked rF; % fofHk™k izdkj ds lkexzh ds mi;ksx ls Hkzked rF;ksa dk Hkjekj gks tkrk gSA tks 

v/;;u dh fn”kk dks xyr dj nsrk gSA 

¼M+½- lhfer v/;;u % bl fof/k ds vUrxZr lw{e vkSj xgu v/;;u fd;k tkrk gS] fdUrq bl 

izdkj dk v/;;u dqN izfrfuf/k bdkbZ;ksa dk gh gksrk gSA vr% bl fof/k ds }kjk flQZ lhfer 

{ks= esa gh v/;;u lEHko gks ldrk gSA 

¼p½- i{kikr % bl bdkbZ v/;;u fof/k esa “kks/kdrkZ mUgh leL;kvksa vkSj ?kVukvksa dk v/;;u djrk 

gS] ftudk lEcU/k mlds O;fDrxr thou ls gksrk gSA vr% blds laca/k esa mldh iwokZxzgrk ds 

dkj.k i{kikr dh laHkkouk cuh jgrh gSA 

¼N½- fun”kZu dk vHkko % bl fof/k esa dqN bdkbZ;ksa dk gh v/;;u fd;k tkrk gks bdkbZ;ksa dk 

pquko euekus BaMk ls gksus ds dkj.k fun”kZu dk vHkko Li’V :Ik ls ik;k tkrk gSA 

¼t½- oSKkfudrk dk vHkko % bl i)fr eas vlaxfBr ,oa oSKkfudrk dk vHkko feyrk gSA dkj.k ;g gS fd 

“kks/kdÙkkZ ij fdlh izdkj dk fu;a=.k ugha gksrk gSA og eurkus <+ax ls bdkbZ;ksa dk pquko djrk gS 

rFkk lwpuk,a ladfyr djrk gSA 
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17-5 cks/k Lo ij[k iz”u % 

fjDr LFkkuksa dh iwfrZ djsa& 

1- v/;;u fof/k--------------------------- dh jkg iz”kLr djrh gSA 
2- bdkbZ v/;;u fof/k dk loZizFke iz;ksx-------------------vkSj---------------------us fd;k FkkA 
3- bdkbZ v/;;u fof/k esa lcls igys---------------dks Li’V :Ik ls ifjHkkf’kr fd;k tkrk gSA 
4- izfrfuf/k bdkb;ksa dk v/;;u ds Ik”pkr~--------------------------- fd;k tkrk gSA 

lR; ,oa vlR; dFku Nk¡fV, %& 

1- bdkbZ v/;;u i)fr esa bdkbZ dk lw{e ,oa xgjkbZ ls v/;;u ugh fd;k tkrk gSA 
2- bdkbZ v/;;u i)fr es dqN izfrfuf/k bdkb;ksa dk v/;;u fd;k tkrk gSA 
3- bdkbZ v/;;u i)fr fdlh lkekftd bdkbZ ds thou dh [kkst vkSj mlds fo”ys’k.k dh i)fr gSA 
4- ;g de [kfpZyk i)fr gSA 

O;fDr dk thou vR;Ur tfVy gksrk gSA 

17-6 cks/k iz”uksa ds mÙkj % 

fjDr LFkkuksa okys iz”uksa ds mÙkj & 

1- lR; lek/kku] 2- yhIys vkSj gcVZ LisUlj] 3- leL;k] 4- lekU;hdj.k 

lR; ,oa vlR; dFku ds mÙkj & 

1- vlR;] 2- lR;] 3- lR;] 4- vlR;] 5- lR;A 

17-7 cks/k iz”u % 

1- bdkbZ v/;;u i)fr ds vo/kkj.kk dks Li’V dhft,A 
2- lkekftd vuqla/kkuksa esa bdkbZ v/;;u i)fr ds egRo dk mYys[k dhft,A 
3- fdlh leL;k ds lek/kku ds fy, bdkbZ v/;;u i)fr dh izfØ;kvksa dks foLrkj ls 
le>kb,A 
4- bdkbZ v/;;u i)fr dh fo”ks’krkvksa dk mYys[k dhft,A 
5- oS;fDrd v/;;u i)fr ds xq.k ,oa lhekvksa dk foospu dhft,A 

 

@@@@ 
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bdkbZ & 18 lS)kfUrd forj.k ¼Theoritical Distribution½ 

bdkbZ dh :ijs[kk  

18-0 mn~ns”; 

18-1 izLrkouk 

18-2 lS)kfUrd vko`fÙk caVu vFkZ 

18-3 f}in caVu 

18-4 I;kW;lu] caVu 

18-5 izlkekU; caVu 

18-6 cks/k iz”u 

18-7 cks/k iz”uksa ds mÙkj 

18-8 lS)kfUrd ,oa Loij[k iz”u 

18-0 mís”; % 

bl bdkbZ dk v/;;u djus ds mijkUr vki fuEu dks tku ldsxsa& 

 vkidks irk py ldsxk fd fuf”pr ekU;rkvksa ds vUrxZr leadksa dh D;k izo`fÙk gksxh\ 

 izR;kf”kr leadksa dh lgk;rk ls Hkkoh iwokZuqeku dks yxkuk lh[k tk;sxsaA 

 vkidks Kku gks tk;sxk fd lS)kfUrd caVu voyksfdr caVuksa ds LFkkuki™k gksrs gSa] fo”ks’kdj ml 

ifjfLFkfr;ksa esa tc okLrfod vuqla/kkuksa esa O;; vR;f/kd gksA 

 vkids fu.kZ; dks ,d rdZiw.kZ vk/kkj izkIr gks tk;sxkA 

 

18-1 izLrkouk % 

 vc rd vkids }kjk ,sls vko`fÙk caVu dk v/;;u fd;k x;k gS ftldh jpuk lkaf[;dh vuqla/kkuksa ls 
miyC/k okLrfod ;k voyksfdr leadksa ¼Actual or obserbed½ ds ladyu] oxhZdj.k rFkk lkj.kh;u ds vk/kkj 
ij dh tkrh gS] ftls ge voyksfdr vko`fÙk caVu dgrs gSaA voyksfdr vko`fÙk caVu ds mi;ksx dh Hkh lhek 
gSA tgk¡ fdlh lqfuf”pr iwoZdYiuk ;k ekU;rk dks ysdj xf.krh; vk/kkj ij vko`fÙk caVu dks vuqekfur fd;k 
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tkrk gS ogk¡ lS)kfUrd vko`fÙk] caVu dh vko”;drk iM+rh gSA izLrqr bdkbZ esa blh lS)kfUrd vko`fÙk caVu 
ds ckjs eas rFkk izeq[k lS)kfUrd vko`fÙk caVuksa dk foLr`r O;k[;k fd;k x;k gSA 

18-2 lS)kfUrd vko`fÙk caVu dk vFkZ % 

 lS)kfUrd vko`fÙk caVu dk vk”k; Li’V djus ls iwoZ ;gk¡ voyksfdr vko`fÙk caVu vkSj izkf;drk caVu 
¼lS)kfUrd vko`fÙk caVu½ dk rqyuk djuk vko”;d gSA tc ,d vko`fÙk caVu dh vko`fÙk;k¡ okLrfod 
voyksduksa ij vk/kkfjr gks rks mls voyksfdr vko`fÙk caVu dgrs gSA mnkgj.k ds fy, fdlh d{kk ds 60 
fo|kfFkZ;ksa dh Å¡pkbZ dk eki djds vkSj ijh{kk esa muds izkIrkad Kkr djds fuEu nks v vkSj c voyksfdr 
vko`fÙk caVu&cuk;s tk ldrs gSa& 

voyksfdr vko`fÙk caVu 
¼Observed frequency distibutiobn½ 

¼v½- 
Å¡pkbZ lseh ¼x½ fo|kfFkZ;ksa dh la[;k ¼f½ 

150&155 2 
155&160 6 
160&165 33 
165&170 15 
170&175 3 
175&180 1 

;ksx 60 
 
¼c½- 

izkIrkad ¼x½ fo|kfFkZ;ksa dh la[;k ¼f½ 

1&20 5 

21&40 10 

41&60 36 

61&80 6 

81&100 3 

;ksx 60 

nwljh rjQ tc vko`fÙk caVu dh vko`fÙk;k¡ fdlh lqfuf”pr iwoZdYiuk ;k ekU;rk ls vkjaHk djds 

xf.krh; vk/kkj ij ¼izkf;drk½ fdlh fopj ds ewY;ksa dk vuqeku yxk;k tkrk gSa] mnkgj.kkFkZ ¼l½ ;fn 5 

lqM+kSy flDds 64 ckj mNkys tk;sa] fpÙk ¼Head½ vkus dks lQyrk ekuk tk, rks fuEu izkf;drk,¡ vkSj 

izR;kf”kr vko`fÙk;k¡ ¼f}in izkf;drk ds vk/kkj ij½ izkIr dh tk ldrh gSa& 
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¼l½- 
lQyrkvksa dh la[;k ¼fpr½ izkf;drk  izR;kf”kr vko`fÙk  

0 1@16 4 

1 4@16 16 

2 6@16 24 

3 4@16 16 

4 1@16 4 

;ksx 1 64 

Li’Vhdj.k % mijksDr esa ¼v½ vkSj ¼c½ okLrfod ifj.kkeksa ij vk/kkfjr caVu gS vr% vUgsa voyksfdr 

vko`fÙk caVu dgrs gSA tcfd lS)kfUrd ekU;rkvksa rFkk izkf;drk ij vk/kkfjr caVu mnkgj.k ¼l½ gS ftUgsa 

lS)kfUrd caVu ;k izkf;drk caVu dgk tkrk gSA 

,d ckr vkSj Li’V dj nsuk mfpr gksxk fd ftl izdkj okLrfod vko`fÙk caVu [kaf.Mr ¼Discrete½ 

rFkk lrr~ ¼Continuous½ gksrk gS] mlh izdkj izkf;drk caVu Hkh [kf.Mr rFkk lrr~ gksrk gSA izkf;drk caVu 

dks pj ds nSo pj dgrs gSA tc fdlh nSo pj ds ifj.kke fuf”pr vUrj ij gh izkIr gks ldrs gS rks ,slk 

nSo pj [kf.Mr nSo pj dgyk;sxk] tSls fdlh fuf”pr le; esa nwdku ij vkus okyksa dh la[;k VsyhQksu 

dky dh la[;k vkfn 0] 1] 2] ---- gks ldrh gS] u fd 1] 4 ;k 0-32 tcfd ,slk nSo ;k ftldk ewY; fuf”pr 

lhekvksa ds vUnj dqN Hkh gks ldrk gS] mls lrr~ nSo pj dgsxsa tSls] Å¡pkbZ {ks=Qy] eki rkSy vkfn ls 

lEcfU/kr lrr~ pj ds mnkgj.k gSA 

ikB~;Øe es tks v/;;u lkexzh izLrqr fd;k x;k gS oks bl izdkj oxhZd`r djus ij izkIr gksxk& 

[kf.Mr izkf;drk caVu ¼lS)kfUrd½ 

1- f}in caVu ¼Binomial Distribution½ 

2- IokW;lu caVu ¼Poisson Distribution½ 

lrr~ izkf;drk caVu ¼lS)kfUrd½ 

3- izlkekU; caVu ¼Normal Distribution½ 

18-3 f}ian caVu ¼Binomial Distribution½ %  

 f}in caVu dks fodflr djus dk Js; fLol xf.krK tsEl cuksZyh dks gSA tsEl cuksZyh ds uke ij 

bls cuksZyh caVu Hkh dgk tkrk gSA 
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f}in caVu esa f}in dk vFkZ gS nks in& ,d] ?kVuk dh lQyrk ¼Success½ vkSj nwljs] ?kVuk dh 

foQyrk ¼Failure½ ls lEcfU/kr gSA vr% ;g ,d ,slk [kf.Mr vko`fÙk caVu gS tks }U}kRed fodYiksa&lQyrk 

rFkk foQyrk ds ,d lewg dh izkf;drk dks izLrqr djrk gSA 

f}in caVu dh ekU;rk,¡&  

¼d½- ;kn`fPNd vfHkiz;ksx leku ifjfLFkfr;ksa esa vkorZd :Ik ls ijh{k.kksa dh fLFkj vkSj ifjfer la[;k ds 

vuq:Ik lEi™k fd;k tkrk gSA nwljs “kCnksa esa] ijh{k.kksa dh la[;k n fLFkj vkSj ifjfer ¼Fixed and 

finiete½ gksrh gSA 

¼[k½- izR;sd ijh{k.k esa vfHkiz;ksx ds nks ijLij viothZ ifj.kke gksrs gSaA lQyrk dks P }kjk rFkk 

vklQyrk dks q }kjk O;Dr fd;k tkrk gS rc p+q ¾ 1 gksxkA 

¼x½- lHkh ijh{k.k P vkSj q ds fLFkj eku gksrs gSaA mnkgj.k ds fy, ,d flDds dh lHkh mNkyksa esa fpr vkus 

dh izkf;drk *P* rFkk iV vkus dh izkf;drk q ogh jgsxhA 

¼?k½- lHkh ijh{k.k vkil esa Lora= gksrs gSA 

flDdk mNkyus vkSj iklk Qsadus ds vfHkiz;ksxksa esa mi;qZDr pkjksa ekU;rk,¡ iwjh gksrh gSA 

f}in caVu dk foLrkj % 

f}in caVu ds foLrkj dks le>us ds fy, lcls vPNk vfHkiz;ksx flDds dk mNkyuk gSA ;fn ,d 

lqM+kSy flDds dks mNkyk tk;s rks ;k rks fpr fxjsxk ;k iV fxjsxk fpr ¾ lQyrk ¼P½ rFkk iV ¾ foQyrk 

q }kjk ladsru fd;k tk, rks izkf;drk fl)kar ds vk/kkj ij ;g dgk tk ldrk gS fd& 

p = q = 
ଵ

ଶ
  vkSj  p + q = 1 

vc ;fn nks flDds v vkSj c uked ,d lkFk mNkys tk;s rks laHkkfor ifj.kke bl izdkj gksxsa& 

nks flDds okyk vfHkiz;ksx 

¼Outcomes½ Ikfj.kke rjhds 

H ¼fpr½ iV ¼T½ v c izkf;drk lQyrk izkf;drk eki ¼P½ 

2 0 H H (pxq) = pଶ 2 1

4
 

1 1 H T  (୮୶୯) 

(୯୶୮)
ቃ= 2pq  

1 
1

2
 

1 1 H T 
0 2 T T qxq = qଶ 0 1

4
 

;ksx   (p + q)ଶ  1 
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lHkh ifj.kkeksa dh izkf;drk dk iz;ksx P2 + 2 pq + q2 gS tks fd  

(p + q)ଶ  dk foLrkj gSA vr% nks flDdksa ds mNkys tkus ij f}in caVu  

(p + q)ଶ dk foLrkj gksxkA 

blh izdkj 3] 4] 5] 6----------- n ?kVukvksa ds fy, f}in caVu mi;qZDr vk/kkj ij cuk;s tk ldrs gSA 

ftruh ?kVuk,¡ ¼flDds½ gksa mruh ?kkr ¼p+q½ ij yxkuh gksrh gS vkSj mldk foLrkj Kkr fd;k tk ldrk gS] 

tSls& 

,d ?kVuk &  (p + q)ଵ ¾ p + q 

nks ?kVuk &  (p + q)ଶ ¾ p2 + 2 p q + q2 

rhu ?kVuk &  (p + q)ଷ ¾ p3 + 3 p2 q + 3 p q2 + q3 

pkj ?kVuk &  (p + q)ସ ¾ p4 + 4 p3 q + 6 p2q2 + 4 pq3 +q4 

ik¡p ?kVuk &  (p + q)ହ ¾ p5 + 5 p4 q + 10 p3q2 + 10 p2 q3 +5pq4 + q5 

mi;qZDr Lo:Ik ls Li’V gks tkrk gS fd f}in foLrkj dk izR;sd in cuksZyh&izes;& nୡr
prq  ୬ିr 

}kjk Kkr fd;k tk ldrk gSA okLro esa f}in caVu izkIr djus ds fy, foLrkj ds lHkh ¼n+1½ inksa dks 

cuksZyh&izes; }kjk fudkyk tk ldrk gSA 

mnkgj.k ¼Illustration½ % 

7 flDds 256 ckj mNkys x;sA 5 fpr ¼Heads½ vkSj 2 iV ¼Tails½ vkus dh izkf;drk,¡ vkSj izR;kf”kr 

vko`fÙk;k¡ fudkfy,& 

gy ¼Solution½ % 

N = 256, n = 7, p = q = 1/2 

5 fpr vkSj 2 iV fxjus dh izkf;drk 

 nୡr
p2q  ୬ିɤ ¾ 7େ5

 ቀ
ଵ

ଶ
ቁ

ହ

ቀ
ଵ

ଶ
ቁ

ଶ 

 

¾ 21 X 
ଵ

ଶ଼
  =

ଶଵ

ଵଶ଼
   

∴ 5 fpr fxjus dh izR;kf”kr vko`fÙk ¾ N x
ଶଵ

ଵଶ଼
 

 =
ଶହ଺ ଡ଼ ଶଵ

ଵଶ଼
= 42 
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mnkgj.k ¼Illustration½ % 

,d fdlku us ;g vuqHko fd;k fd ftrus cht og ,d D;kjh esa cksrk gS muesa ls ,d&pkSFkkbZ u’V 

gks tkrs gSaA og 5120 D;kfj;k¡ rS;kj djrk gS vkSj izR;sd es 5 cht cksrk gSA mu D;kfj;ksa dh la[;k crkb, 

ftuesa 5] 4] 3] 2] 1  o 0 cht u’V gks tkrs gSaA 

gy ¼Solution½ % 

cht u’V gksus dh izkf;drk P = 
ଵ

ସ
 

u’V u gksus dh izkf;drk ¾ q  

q = 1-
ଵ

ସ
=  

ଷ

ସ
 

N = 5120, n = 5,   r =5, 4, 3, 2, 1, 0 

P୰ = nେr
 p2q h- r  N(p + q)୬ =5120 ቀ

ଵ

ସ
+

ଷ

ସ
ቁ

ହ 

D 

𝜋 5 4 3 2 1 0 ;ksx 
P୶ 5େఱ

൬
1

4
൰

ହ

൬
3

4
൰

଴

 5େర
൬

1

4
൰

ସ

൬
3

4
൰

ଵ

 5େయ
൬

1

4
൰

ଷ

൬
3

4
൰

ଶ

 5େమ
൬

1

4
൰

ଶ

൬
3

4
൰

ଵ

 5େభ
൬

1

4
൰

ଵ

൬
3

4
൰

ସ

 5େబ
൬

1

4
൰

଴

൬
3

4
൰

ହ

  

 1 X 1

1024
 

5 X 3

1024
 

10 X 9

1024
 10 X 27

1024
 5 X 81

1024
 

1 X 243

1024
  

P୶ 1

1024
 15

1024
 

90

1024
 270

1024
 405

1024
 

243

1024
 =

1024

1024
 

N(Px)  5120

1024
 5120 X 15 

1024
 5120 X 90 

1024
 5120 X 270 

1024
 5120 X 405 

1024
 5120 X 243 

1024
 =1 

izR;kf”kr 
vko`fÙk 

fe 

5 75 450 1350 2025 1215 5120 

vr% D;kfj;ksa dh izR;kf”kr la[;k fuEu izdkj gSa %& 

Uk’V chtksa dh la[;k 5 4 3 2 1 0 ;ksx 

D;kfj;ksa dh izR;kf”kr 
la[;k 

5 75 450 1350 2025 1215 5120 

f}in caVu ds vpj ewY; ¼Constants½ % 

f}in caVu ds ek/; ¼Xഥ½ ¾ np 

f}in caVu ds izeki fopyu ¾ σ =  ඥnpq 

f}in caVu ds fopj.k ¾ σଶ ¾ npq  
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f}in caVu Pr   ¾ nେr
 Prq୬ି୰ 

mngkj.k ¼Illustration½ % 

,slk lEiw.kZ f}in caVu fyf[k, ftudk lekUrj ek/; 3 gS vkSj izlj.k 2 gSA 

gy ¼Solution½ % 

,d f}in caVu ds lekUrj ek/; Xഥ ¾ 3 

izlj.k σଶ ¾ 2 

  σ  ¾ √2 ¾ 1-414 

 Xഥ ¾np = 3, σଶ = npq = 2, 
୬୮୯

୬୮
= q =  

ଶ

ଷ
 

∴ p 1 − 
ଶ

ଷ
=

ଵ

ଷ
 

npq = n X 
ଵ

ଷ
X

ଶ

ଷ
= 2 

∴ 
ଶ

ଽ
n = 2 ∴  n=9 

n = 9, P =  
ଵ

ଷ
, q =

ଶ

ଷ
 f}in caVu ¾  (q + p)୬ ¾ ቀ

2

3
+

1

3
ቁ

ଽ

 

൬
2

3
+

1

3
൰

ଽ

= ൬
2

3
൰

ଽ

+ 9 ൬
2

3
൰

଼

+ ൬
1

3
൰

ହ

+ 36 ൬
2

3
൰

଻

൬
1

2
൰

ଶ

+ 84 ൬
2

3
൰

଺

൬
1

3
൰

ଷ

+ 126 ൬
2

3
൰

ହ

+  ൬
1

3
൰

ସ

+ 126 

൬
2

3
൰

ସ

+ ൬
1

3
൰

ହ

+ 84 ൬
2

3
൰

ଷ

+ ൬
1

3
൰

଺

+ 36 ൬
2

3
൰

ଶ

+ ൬
1

3
൰

଻

+ 9 ൬
2

3
൰

ଵ

൬
1

3
൰

଼

+  ൬
1

3
൰

ଽ

 

=
2

19683
(512x1) + [(9𝑋256) + (36 𝑋128) +  (84𝑋64) + (126𝑋32) + (126𝑋16) + 84𝑋8) + (36𝑋4) + (9𝑋2) + 1]   

 

 

lQyrk dh la[;k  izkf;drk 
(X) :   P(X) 

lQyrk dh la[;k 
(X) : 

izkf;drk 
P(X) 

0   
ହଵଶ

ଵଽ଺଼ଷ
 5 2016

19683
 

1   
ଶଷ଴ସ

ଵଽ଺଼ଷ
 6 672

19683
 

2   
ସ଺଴଼

ଵଽ଺଼ଷ
 7 144

19683
 

3   
ହଷ଻଺

ଵଽ଺଼ଷ
 8 18

19683
 

4   
ସ଴ଷଶ

ଵଽ଺଼ଷ
 9 1

19683
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f}in caVu dh fo”ks’krk,¡ % 

¼d½- f}iV caVu ,d lS)kfUrd vko`fÙk caVu gS tks cuksZyh izes; ij vk/kkfjr gSA cuksZyh izes; ls ifjxf.kr 

caVu dh dqy la[;k ¼N½ ls xq.kk djds izR;kf”kr vko`fÙk;k¡ Kkr dh tkrh gSaA 

¼[k½- ;g ,d [kf.Mr vko`fÙk caVu gS] ftlesa lQyrkvksa dh la[;k 0] 1] 2] 3] ---- n gksrh gS vkSj rRlaoknh 

izkf;drk,¡ vkSj izR;kf”kr vko`fÙk;k¡ f}in foLrkj }kjk ifjyf{kr dh tkrh gSaA 

¼x½ f}inn caVu dks js[kkfp= ij vko`fÙk cgqHkqt ¼Frequency polygon½ ds :Ik esa izLrqr fd;k tk ldrk 

gSA 

¼?k½ f}in caVu dk Lo:Ik P vkSj q eki vkSj ?kkrkad ds ewY; ij vk/kkfjr gSA ;fn 

p = q Rkks caVu iw.kZ lefer ¼Perfect symmetrical½ 

p ≠ q Rkks caVu vlefer ¼Asymmetrical½ 

p < 0.5 Rkks caVu nkfguh vksj vlefer   

p > 0.5 rks caVu ckbZ vksj vlefer 

uksV % P vkSj q ds velku gksus ij ;fn ?kkrkad n dk ewY; vR;f/kd gks rks vlefer dh ek=k de gksrh 

tk;sxh vFkkZr~ tSls&tSls n esa o`f) gksrh tk;sxh caVu lefer dh vksj vxzlj gksrk tk;sxkA 

¼M+½- n, p vkSj q Kkr gksus ij iw.kZ f}in caVu fy[kk tk ldrk gS ;fn lQyrk dh la[;k vkjskgh Øe esa& 

0] 1] 2] 3--------- n fy[kuh gS rks f}in izkf;drk caVu dk foLrkj gksxkA blds foijhr lQyrk dh 

la[;k vojksgh Øe n - - - 3, 2, 1, 0 esa gksus ij caVu ¼p+q½n  dk foLrkj gksxkA  

f}in caVu dk mi;ksx % 

ftl {ks= esa ?kVukvksa dh lQyrk vlQyrk ds vk/kkj ij }Un&Hkktu fd;k tk ldrk gS ogk¡ f}in 

dk iz;ksx mi;qDr gksrk gS] tSls flDdk mNkyus iV fpr ;k ij dk fxjuk( dkj[kkus esa fufeZr oLrqvkas ds 

izfrn”kZ esa nks’kiw.kZ vkSj nks’kjfgr oLrqvksa dks vyx&vyx djuk vkfnA O;kogkfjd thou esa nSo ij vk/kkfjr 

bl izdkj dh }U}kRed ?kVukvksa ij ;g lS)kfUrd caVu ykxw gksrk gSA fu.kZ; ysus o Hkkoh vuqeku yxkus esa 

Hkh ;g izcU/kdksa ds fy, ,d vR;ko”;d midj.k dk dke djrk gSA 

18-4 Iok;lu caVu ¼Poisson Distribution½ % 

O;kW;lu caVu dh mRifÙk dk {ks= lkbeu Msful IokW;lk dks fn;k tkrk gSA ;s Ýkal ds izfl) 

xf.krK FksA ;g ,d [kf.Mr izkf;drk caVu gSaA blesa fdlh ?kVuk ds ,d vYi le;kof/k esa ?kVus dh 

izkf;drk cgqr de gksrh gS rFkk nks vFkok vf/kd ,slh ?kVuk,¡ ml vYiof/k esa ?kVus dh izkf;drk ux.; 
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gksrh gSA nwljs “kCnksa esa tgk¡ ?kVuk ds ?kfVr gksus dh izkf;drk p cgqr gh de ¼YkxHkx “kwU; ds fudV½ gks 

?kVuk ds ?kfVr u gksus dh izkf;drk q cgqr vf/kd ¼yxHkx 1 ds fudV gks  ,d [kf.Mr n ?kkrkad dk eku 

Hkh vR;f/kd gks vkSj np ¾ lekUrj ek/; ,d NksVh /kukRed la[;k gksA ,slh fLFkfr esa f}in caVu lgh 

ifj.kke ugha ns ldrk blfy, IokW;lk caVu f}in caVu dh lhek fu/kkZfjr mijksDr ckrksa dks Li’V djrs gq, 

dgk tk ldrk gS fd IokW;lk caVu mu ?kVukvksa ij ykxw gksrk gS tks fcjys ?kVrh gSa] vlkekU; vkSj nqyZHk 

gksrh gS vkSj muds ?kVus dh izkf;drk cgqr vYi gksrh gSA vr% ;g **nqyZHk o vlaHkkO; ?kVukvksa dk fu;e 

gSA** 

IokW;lk caVu ds mnkgj.k % 

¼d½- fdlh o’kZ ,d uxj esa fdlh egkekjh ls ejus okyksa dh la[;kA 

¼[k½- fdlh o’kZ uxj ds ,d cM+s pkSjkgs ij gksus okyh nq?kZVukvksa dh la[;kA ;g tkuuk dksbZ vFkZ ugha 

j[krk fd fdruh nq?kZVuk,¡ ugha gqbZA 

¼x½- ,d o’kZ esa izfrf’Br O;fDr;ksa }kjk dh tkus okyh vkRegR;kvksa dh la[;kA 

¼?k½- ,d cw¡n LoPN ikuh esa dhVk.kqvkas dh la[;kA 

¼M+½- fdlh dkj[kkuksa esa fufeZr isuksa esa ls nks’kiw.kZ isuksa dh la[;kA 

¼p½- QqVcky ds eSp esa 10 feuV ds le;karj ij fd;s x;s xksyksa dh la[;kA 

mi;qZDr lHkh dkj[kkuksa esa nh x;h vof/k esa ?kVuk ds u ?kVus dh lEHkkouk mis{kkd`r vf/kd gS] 

tcfd ?kVuk fdruh ckj ?kV ldrh gS] mldh dksbZ lhek ugha gSA tSls O;Lr pkSjkgs ij nq?kZVuk fdruh gks 

ldrh gS bldh dksbZ lhek ugha cka/kh tk ldrhA 20] 50 vFkok 100 nq?kZVuk,a Hkh gks ldrh gS ysfdu 

,sfrgkfld rF;ksa ds vk/kkj ij Kkr gksrk gS fd ,d o’kksZa esa ,sls fnuksa dh la[;k cgqr vf/kd gS tcfd dksbZ 

nq?kZVuk ugha gksrhA 

IokW;lk caVu dh x.kuk&fØ;k % 

IokW;lk caVu ;s 0] 1] 2] 3]---------n lQyrkvkas dh izkf;drk Kkr djus ds fy, fuEu x.kuk&fØ;k 

viuk;h tkrh gS& 

¼d½- loZizFke lekUrj ek/;e *m* dk ifjdYiu fd;k tkrk gSA 

¼[k½- e-m dk eku fudkyk tkrk gSA 

tgk¡& e = xf.krh; vpj&ewY; tks fd izkd`frd y?kqx.kd ¼Natural logarithm½ dk vk/kkj gS 

ftldk eku 2-7183 gSA 
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 eି୫ ଵ

ୣౣ
=  

ଵ

(ଶ.଻ଵ଼ଷ)ౣ 
=

ଵ

୅୬୲୧୭୪୭୥ [୪୭୥ ଶ.଻ଵ଼ଷ ୶ ୫] 
   

¾ ଵ

୅୐(଴.ସଷସଷ ୶ ୫)
= Reciprocal [Antiolog (0.43 43 x m)] 

¼x½- fuEufyf[kr IokW;lk&lw= dk iz;ksx fd;k tk;sxk vkSj 0] 1] 2] 3] -----n lQyrk ds fy, 

IokW;lkW&izkf;drk,¡ Kkr dj yh tk;saxh& 

P(x) =  eି୫x  
୫౮

୶ !  

tgk¡ & x ¾ lQyrk dh la[;k] 0] 1] 2] 3 ---- n 

e  ¾ 2-7183  

m  ¾ lekUrj ek/; 

;fn lQyrk&la[;k dh izkf;drk 0 vFkkZr~  x ¾ 0 rks 

 P(0) =  eି୫x  
౉ బ

బ ! =  eି୫ (∵  m଴ = 1, 0! = 1)   

vr% Li’V gS fd 0 lQyrk dh izkf;drk gksrh eି୫ gksrh gS ;fn 1 lQyrk la[;k dh izkf;drk 1 

vFkkZr~ x ¾ 1  

rks P(1) = ୧ି୫౮ 
౉ భ

భ !   = eି୫ ౮ౣ   

    = eି୑(౉)   ୀ ୔ (଴)ଡ଼ ୑  

;fn 2 lQyrk la[;k dh izkf;drk 2 vFkkZr~ X ¾ 2 

rks P(2) = ୧ି୑౮  
౉ మ

మ !   = e
ି୫

  
౮ ౣ ౮ 

ౣ
మ

 
 

  = P(1)ଡ଼  
୫

ଶ
   

blh izdkj& 

   P(3) = ୣି୫ ୶  
ౣయ

య !   = eି୫ x m x
୫మ

ଶ !
 x 

୫ 

ଷ
=  P(ଶ) x 

୫

ଷ
 

 P(4) = ୣି୫  ୶ 
ౣర

ర !   = eି୫ x m x
୫య

ଷ !
 x 

୫ 

ସ
=  P(ଷ) x 

୫

ସ
 

 P(5) = ୣି୫  ୶ 
ౣఱ

ఱ !   = eି୫ x m x
୫ర

ସ !
 x 

୫ 

ହ
=  P(ସ) x 

୫

ହ
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lkj.kh ds :Ik esa Iok;lkW izkf;drk,¡ vkSj izR;kf”kr vko`fÙk;k¡ fuEukafdr gSa& 

X : 0 1 2 3 4 5 …. x 

p (x) ; 
e −୫  x 

m଴

0 !
 e −୫  x 

mଵ

1 !
 e −୫  x 

mଶ

2 !
 e −୫  x 

mଷ

3 !
 e −୫  x 

mସ

4 !
 e −୫  x 

mହ

5 !
 e −୫  x 

m୶

x !
 

P (x) = e −୫ ቂ1 + m +
୫మ

ଶ !
+

୫య

ଷ !
+

୫ర

ସ !
 +

୫ఱ

ହ !
 … .

୫౮

ଡ଼!
ቃ 

¼?k½- lHkh inksa dks N ls xq.kk djus ij IokW;lka caVu dh izR;kf”kr vko`fÙk;k¡ fudky yh tkrh gS& 

f (x) = N ቂe −୫  x 
୫౮

୶ !
ቃ 

mnkgj.k ¼Illustration½ % 

,d O;Lr pkSjkgs ij fiNys o’kZ 365 fnuksa esa 73 nq?kZVuk,¡ ?kfVr gqbZaA mlh pkSjkgs ij vxys o’kZ 

lEHkkfor nSfud nq?kZVukvksa dh izkf;drk rFkk izFke 120 fnuksa ds fy, nq?kZVukvksa dh vko`fÙk Kkr dhft,A 

gy ¼Solution½ % 

IokW;lkW caVu dh izkf;drk Kkr djus ds fy, loZIkzFke lekUrj ek/; ¼m½ dk ifjdyu dh 

vko”;drk gSA 

m = 
଻ଷ

ଷ଺ହ
= 0.2 

nwljs Øe esa e −୫ dk eku fudkyk tk;sxk& 

 
ଵ

ଶ.଻ଵ଼ଷ
0.2 

 e −ଶ.ହଵ ¾ e −ଶ.଴ି଴.ହଵ 

 e −ଶ.଴ x e −଴.ହଵ= 0.13534 x 0.6005 = 08127  

m = 0-0 ls m = 0-99 rd ds fy, e −୫ ds ekuksa dh rkfydk 

m 0 1 2 3 4 5 6 7 8 9 

0-0 1-0000 -9900 -9802 -9704 -9608 -9512 -9418 -9324 -9231 -9139 

0-1 -9048 -8958 -8869 -8681 -8694 -8607 -8521 -8437 -8353 -8207 

0-2 -8187 -8106 -8025 -7945 -7866 -7788 -7711 -7634 -7558 -7483 

0-3 -7408 -7334 -7261 -7189 -7118 -7047 -6977 -6907 -6839 -6771 

0-4 -6703 -6636 -6570 -6505 -6440 -6376 -6313 -6250 -6188 -6126 

0-5 -6065 -6005 -5945 -5886 -5827 -5770 -5712 -5655 -5599 -5543 

0-6 -5488 -5434 -5379 -5326 -5273 -5220 -5169 -417 -5066 -5016 
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0-7 -4966 -4916 -4868 -4819 -1771 -4724 -4677 -4630 -4548 -4538 

0-8 -4493 -4449 -4404 -4360 -4317 -4274 -4232 -4190 -4148 -4107 

0-9 -4066 -4025 -3985 -3946 -3906 -3867 -3829 -3791 -3753 -3716 

m = 1 ls m = 10 ds fy, e −୫ ds ekuksa dh rkfydk  

m 1 2 3 4 5 6 7 8 9 10 

e −୫ 0-36788 0-13534 0-04979 0-01832 0-006738 0-002479 0-000912 0-000335 0-000123 0-000045 

 

mi;qZDr rkfydk ls m = 0-51 ds e −୫ dk eku ns[kus ds fy, igys LrEHk esa 0-5 ysa blds lkeus 

rFkk LrEHk 1 ds uhps fy[kk eku i<+s& bl izdkj 

  e −଴.ହଵ= 0.6005 

   blh izdkj e −଴.଺ଵ  ¾ 0-5434 rFkk e −୫  dk eku vFkkZr~ e −଴.ଶ  dk mijksDr rkfydk esa ls 

ns[kus ij 0-8187 gksxkA 

vr% e −଴.ଶ= 0.8187  

P(0) =  e −୫ x 
ౣబ

బ !
   = eି୫  = 0.8187 ¼0 lQyrk dh izkf;drk e −୫  gksrh gSA½ 

IokW;lkW caVu ds vpj ewY; % 

;g igys gh Li’V fd;k tk pqdk gS fd IokW;lk caVu esa p dk ewY; cgqr de gksrk gS vFkkZr~ q dk 

eku yxHkx 1 ds cjkcj gksrk gSA blfy, f}in caVu ds vpj ewY; esa q ds LFkku ij 1 dk iz;ksx djds 

IokW;lka vpj Kkr fd;s tk ldrs gSaA 

lekUrj ek/; ¼Mean½ % 

xത ;k m ¾ np = n x 
xഥ 
୬

=  xത ;k m ቂ∵ p =
୶ത

୬
ቃ  

izeki fopyu ¼Standerd Deviation½ % 

 σ = ඥn x p xq   = ඥn x p x 1 = ඥn p = √m blh 

izdkj σଶ = m 

IokW;lkW caVu esa lekUrj ek/; ¼m½ og izlj.k ¼σଶ½ ds eku cjkcj gksrs gSa vkSj izeki fopyu lekUrj 

ek/; dk gh oxZewy gksrk gSA 

izFke ifj?kkr ¾ μଵ = 0 

f}rh; ifj?kkr ¾ μଶ = m 

r`rh; ifj?kkr ¾ μଷ = m   
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prqFkZ ifj?kkr ¾ μସ = m (3 m + 1)  

   βଵ =
ଵ

୫
   rଵ = ඥβଵ =  

ଵ

√୫
; 

   βଶ =    3 +
ଵ

୫
 

uksV % IokW;lkW caVu ds fy, dsoy ¼m½ Kkr gks rks vU; lHkh vpj ewY; fudkys tk ldrs gSA 

mnkgj.k ¼Illustration½ % 

,d daiuh fctyh ds cYc cukrh gSA cYc ds nks’kiw.kZ gksus dh izkf;drk 0-02 gSA 500 cYcksa ds ,d 

ybu esa 5 nks’kiw.kZ cYc gksus dh D;k izkf;drk gS\ 

gy ¼Solution½ % 

ekuk X ¾ 500 cYcksa ds ,d ynku esa nks’kiw.kZ cYcksa dh la[;k] n = 500, p=0.02  

vr%  m = np = 500 X 0.02 = 10   

rFkk P(X) = P(X=X) = eି୫ 
୫౮

ଡ଼ ୧
 (x = 0.1 −  −  − ∞) 

izkf;drk ¾ P(5) = P (X=5) 

  = eି10
ଵ଴

ହ!

ହ
 

  eିଵ଴ = 0.000045 ¼rkfydk ls fy;k x;k½ 

eku j[kus ij 0.000045 X
ଵ଴ଡ଼ଵ଴ଡ଼ଵ଴ଡ଼ଵ଴ଡ଼ଵ

ହଡ଼ସଡ଼ଷଡ଼ଶଡ଼ଵ
 

  ¾ 0-000045  X 833.30 
            = 0.0375 

mnkgj.k ¼Illustration½ % 

;fn IokW;lkW forj.k dk ek/; 2-0 gks rks 0]1]2]3--- lQyrkvksa dh izkf;drk Kkr dhft,A fofHk™k 

vko`fÙk;k¡ D;k gksxh tcfd dqy vko`fÙk 100 gks\ 

gy ¼Solution½ % 

2 lQyrkvksa dh izkf;drk ¾ p(୰) = eି୫  
୫౨

୰ !
 (m = 2.0)   

∴ p୭ = eି୫  
୫౥

଴ !
= eି୫ = eିଶ   

= p୭ = 2.71828ିଶ =  ቀ
ଵ

୅୐ (୫ ୶ ୪୭୥ ଶ.଻ଵ଼ଶ଼)
ቁ 

= p୭  ቀ
ଵ

୅୐ (ଶ ୶ ୪୭୥ ଶ.଻ଵ଼ଶ଼
ቁ 

=   
ଵ

୅୐ (ଶ ୶ ଴.ସଷସଷ)
 

= p୭ =  
ଵ

୅୐ ଴.଼଺଼଺
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   =  
ଵ

଻.ଷ଼ଽ
=  0.1353 

vc lw= p(୰ାଵ) =  P (r)X 
୫

୰ାଵ
 ls] 

 pଵ = p଴ X 
୫

ଵ
=  2୔(଴) = 2X0.1353 = 0.2706 

 pଶ = pଵ X 
 ౣ

ଶ
=  

ଶ

ଶ
 x 0 2.706 = 0.2706  

 pଷ = p(ଶ) X 
୫

ଷ
=  

ଶ

ଷ
 x 0 2.706 = 0.1804 

 pସ = p(ଷ) X 
୫

ସ
=  

ଶ

ସ
 x 0 2.804 = 0.0902 

 pହ = p(ସ) X 
୫

ହ
=  

ଶ

ହ
 x 0.0902 = 0.036108 

 p଺ = p(ହ) X 
୫

଺
=  

ଶ

଺
 x 0.036108 = 0.0120266 

 p଻ = p(଺) X 
୫

଻
=  

ଶ

଻
 x 0.0120266 = 0.0034371 

;gh rjhdk vuar lQyrk la[;k rd pyk;k tk ldrk gS ysfdu Li’V gS fd lEHkkouk rsth ls ?kVrh tk 

jgh gS vkSj dqN la[;kvksa ds Ik”pkr~ cgqr de gks tk;sxh ftudh x.kuk djuk egRoghu gks tkrk gSA 

bl izdkj IokW;lkW forj.k fuEu izdkj dk gqvk %& 

X : 0 1 2 3 4 5 6 7 ;k vf/kd 

P (x) 0-1353 0-2706 0-2706 0-1804 0-0902 0-0361 0-0120 0-0034 

¼7 ds ckn lEHkkoukvksa dh x.kuk ugh dh x;h gS blfy, var esa 7 vkSj 7 ls vf/kd cuk fn;k x;k gS 

ftldh lEHkkouk 0&6 lQyrkvksa dh lEHkkoukvksa ds ;ksx dks 1 ls ?kVkdj Kkr fd;k x;k gSA 

;fn dqy vko`fÙk N ¾ 100 gks rks izR;kf”kr vko`fÙk;k¡ fuEu gksxha& 

IokW;lkW caVu dh fo”ks’krk,a % 

X Np (x) 
0 100 x 0.1353 = 13.53 = 14 
1 100 x 0.2706 = 27.06 = 27 
2 100 x 0.2706 = 27.06 = 27 
3 100 x 0.1804 = 18.84 = 27 
4 100 x 0.0902 = 9.02 = 9 
5 100 x 0.0361 = 3.61 = 4 
6 100 x 0.0120 = 1.20 = 1 

7 ;k vf/kd 100 x 0.0034 = 0.34 = 0 

IokW;lkW caVu dh fuEufyf[kr fo”ks’krk,¡ gSa %& 

¼d½- ek/; & IokW;lkW caVu dk ,d ek= izkpy bldk lekarj ek/; gS] bls ,sfrgkfld rF;ksa ds vk/kkj ij 

Kkr fd;k tk ldrk gSA tc I;kWolka caVu dks f}in caVu dh lhekar fLFkfr ds :Ik esa iz;qDr fd;k 
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tkrk gS] rc m = np ds }kjk Kkr fd;k tkrk gSA ;g n rFkk p f}in caVu ds izkpy  gSA 

fuEufyf[kr fLFkfr;ksa esa ,d f}in caVu dh izkf;drk IokW;lkW caVu ds vk/kkj ij Kkr dh tkrh gS& 

¼v½- tc vfHkiz;ksxksa dh la[;k vf/kd gks vFkkZr~ n → ∞. 

¼c½- tc p vFkkZr~ lQyrk dh izkf;drk “kwU; ds Ik;kZIr fudV gks p → 0. 

¼l½- tc np-m  ifjfer gksA  

¼[k½- izeki fopyu & σ = √m 

¼x½- izlj.k  ¾ σଶ = m  

vkòfÙk;ksa & IokW;lkW izkf;drk caVu dh vko`fÙk;k¡ Kkr djus ds fy, IokW;lkW izkf;drkvksa dks dqy 

vko`fÙk;ksa ¼N½ ls xq.kk djsxsa] bl izdkj izkIr ifj.kke N.P xf.krh; izR;k”k gSA 

¼M+½- Lo:Ik ¼Forms½ % IokW;lkW caVu vlefer ¼Skeweed½ gksrk gS vkSj tSls&tSls lekarj ek/; ¼m½ dk 

ewY; c<+rk tkrk gS ;g c<+rk tkrk gS ;g caVu nkfguh vksj izo`fÙk gksrk tkrk gS vkSj fo’kerk dh 

ek=k dqN deh gksrh tkrh gSA 

¼p½- ewyHkwr ekU;rk ¼Basic Assumption½ %bl caVu dh vk/kkjHkwr ekU;rk gS fd ?kVuk dh izR;k”kk fLFkj 

gksuh pkfg,A ;fn ;g izR;k”kk ‘m’ fofHk™k ijh{k.kksa ds vuqlkj cnyrh jgrh gS nks IokW;ljk caVu dk 

iz;ksx HkzekRed jgsxkA mnkj.kkFkZ] fdlh ns”k esa vkRegR;k dh ?kVukvksa ij ;g caVu ykxw ugha fd;k 

tk ldrk D;ksafd vkRegR;k dh nj le;&le; ij cnyrh jgrh gSA 

I;kWolkW caVu dh mi;ksfxrk % 

mu lHkh ?kVukvksa esa ftudh lQyrk dh izkf;drk ¼p½ cgqr de gks vkSj n vf/kd gks] O;kW;lkW caVu 

mi;ksxh fl) gksrk gSA ,slh ?kVukvksa ¼rare events½ esa ge ;g ugh tkuuk pkgrs fd fdruh n”kkvksa esa ?kVuk 

ugha ?kVh] cfYd dsoy ;g Kkr djuk rdZlaxr gksrk gS fd fdruh ckj ;g ?kVuk ?kVhA tSls& ,d cM+s 

dkj[kkuksa esa xq.koÙkk fujh{k.k ds nkSjku dh xbZ nks’kiw.kZ oLrqvksa dh x.kuk ¼nks’k jfgr dh x.kuk ugha½] eSp esa 

fd;s x;s xksy dh la[;k ¼u fd;s x;s xksyksa dh la[;k ugha½] egkekjh o lM+d nq?kZVukvksa esa e`rdksa dh la[;k] 

izkf.k foKku eas thok.kqvksa dh x.kuk] chek O;olk; esa e`R;q ;k nq?kVZukvksa dh la[;k& ;s lHkh IokW;lkW caVu ds 

vuqlkj forfjr ?kVuk,¡ gSaA buds u ?kVus dh izkf;drk ¼q½ vR;f/kd ¼yxHkx 1½ gksrh gSA izkf.k”kkL=] 

tukafddh] ;krk;kr] fu;a=.k] VsyhQksu laUns”kokgu] m|ksx vkSj lkaf[;dh; fdLe&fu;a=.k dh fofHk™k 

leL;kvksa dk fo”ys’k.k IokW;lkW caVu ds vk/kkj ij gksrk gSA 
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18-5 izlkekU; caVu ¼Normal Distribution½ % 

 izlkekU; caVu ,d lrr~ izkf;drk caVu gSA bl caVUk dks fodflr djus esa 18oha “krkCnh ds xf.krK 

dkyZ xkWl dk cgqr cM+k ;ksxnku jgk gS] blfy, bl caVu dks xkWl dk caVu ¼Gaussian Distribution½ Hkh 

dgrs gSaA 

f}in caVu ¼p + q½n esa ;fn ?kkrkad ¼Exponent½n dk eku vuar ¼Infinitely large½ gks rks fcUnqjs[kh; 

i= ij lHkh fcUnqvkas dks vafdr djus ls ,d iw.kZ ljy lefer oØ ¼Perfectly smooth symmetrical Curve½ 

izkIr gksxkA ;fn p vkSj q cjkcj u Hkh gks vkSj n vuUr gksa rks Hkh yxHkx iw.kZ ljy lefer oØ cusxkA 

xkWfl;u caVu ds vykok bls foHkze dk izlkekU; oØ ¼Normal curve of error½ izlkekU; izkf;drk oØ 

¼Normal Probability curve½ ds uke ls Hkh tkuk tkrk gSA 

;k&yqu&pkÅ ds “kCnksa esa og ifjiw.kZ ljy lefer oØ tks f}in ¼p + q½n ds foLrkj ls izkIr gksrk 

gS vkSj ftlesa n ?kkrkad dk eku vuUr dh vksj izo`r gksrk gS] izlkekU; oØ dgykrk gSA bl izdkj izlkekU; 

oØ caVu dh og lhek gS ftlesa n dk eku vuar dh vksj c<+rk tkrk gSA nwljs “kCnksa eas ge ;g dg ldrs 

gSa fd izlkekU; oØ ,d v[kf.Mr] lrr~ vkSj vuar f}in caVu ;k ljy :Ik esa izlkekU; caVu dk fu:i.k 

djrk gSA 

;fn 10 flDds mNkys tk;sa vkSj p = q =
ଵ

ଶ
 vFkkZr~ lQyrk rFkk vlQyrk ds vkus dh izkf;drk 

1@2 gks rks f}in caVu ds vk/kkj ij ,d nl Hkqtkvksa okyk vko`fr cgqHkqt cusxkA ijUrq ;fn 100]000 flDds 

,d lkFk mNkys tk;sa vkSj ifj.kkeksa dks ,d js[kkfp= ij vafdr fd;k tk;s rks fuf”pr :Ik ls ,d iw.kZ ljy 

lefer oØ cusxk tks izlekU; caVu dk oØ dgyk;sxkA vr% n dk eku vuar gksus ij f}in caVu izlkekU; 

caVu esa ifj.kr gks tkrk gSA 

izlkekU; oØ dh fo”ks’krk,¡ % 

izlkekU; oØ esa fuEufyf[kr fo”ks’krk,¡ ik;h tkrh gSa %& 

1- vko`fr ¼Shape½ % izlkekU; oØ dk Lo:Ik ?kaVh uqek gksrk gS vkSj ek/; ds nksuksa vksj iw.kZ lefer oØ 

gksrk gSA ;fn mPpre dksfV&v{k ls dkxt dks eksM+ fn;k tk, rks oØ ds nksuksa Hkkx ,d&nwljs ds 

le:Ik gksa tk;sxsaA bl caVu esa ek/; ds nksukas vksj dh vko`fÙk;k¡ yxHkx cjkcj gksrh gSaA vf/kdre 

vko`fr fcYdqy dsUnz esa gksrh gS tgk¡ mPpre dksfV&v{k ¼Maximum ordinate½ vFkok oØ dk 

“kh’kZ&fcUnq fLFkr gSA ek/;] e/;dk vkSj cgqydk ¼X = M=Z½ rhuksa gh bl fcUnq ij fLFkr gksrs gSA 

2- lrr~ pj % izlkekU; caVu lrr~ ;k v[kf.Mr pj&ewY;ksa dk caVu gS tcfd f}in vkSj IokW;lkW caVu 

[kf.Mr Js.kh ds :Ik esa gksrs gSA 
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3- ,d cgqyd % izlkekU; caVu ds oØ esa ,d gh “kh’kZ gksuk gSaA vr% ;g ,d&cgqyd okyk caVu gSA 

4- dsUnzh; eki Hkh lekurk rFkk prqFkZdksa dk leku varj % X = M=Z vkSj     [(Q3-M ) = (M-Q1)]  

gksrk gSA 

5- prqoZd fopyu ¼Q-D½ % prqFkZd fopyu ;k v)Z&vUrj prqFkZd foLrkj lEHkkO; foHkze ds cjkcj gksrk 

gS tks izeki fopyu dk yxHkx 2@3 Hkkx ¼Q-D=0.67456½ gksrk gSA dsUnzh; dksfV v{k ls nksuksa vksj 

0-6745σ vUrjksa ds foLrkj esa vk/kh vko`fÙk;k¡ ¼50% or the cases½ lfEefyr gksrh gSA  

prqFkZd fopyu dks izFke prqFkZd eas tksM+us vkSj r`rh; prqFkZd esa ls ?kVkus ij e/;dk ¾ 

lekUrj ek/; ¾ cgqyd izkIr gks tkrk gSA 

   [Q1 + Q.D = Q3
 – Q.D. = M = X = z ; 

  ∵   M1 - Q1 = Q3 – M = 
୕యି୕భ

ଶ
 ] 

6- ek/; fopyu ¼Mean Deciation½ % izlkekU; caVu dk ek/; fopyu] mlds izeki fopyu dk 

ට
ଶ

ଡ଼
=  ට

ଶ

ଷ.ଵସଵ଺
  ¾ 0-79788 vFkkZr~ yxHkx 4@8 Hkkx gksrk gSA ¼δ ¾ 0-7979σ½ 

7- lEHkk’; foHkze vkSj ek/;&fopyu ¼Probable Error and M.D.½ % lEHkkO; foHkze vFkkZr~ prqFkZd 

fopyu ek/; fopyu dk 0-845 xquk ¼YkxHkx 5@6 Hkkx½ gksrk gSA  

൤Q. D.
0.6745

0.7979
δ 0.845δ൨ 

8- vuUrLi”khZ % oØ ds nksuksa fljs vk/kkj js[kk ds fudV vkrs jgrs gSa fdUrq os mls Li”kZ dHkh ugha djrsA 

oØ vuUrLi”khZ gksrk gSA lS)kfUrd :Ik ls oØ nksuksa fn”kkvksa esa vuUr dh vksj vxzlj gksrk gSA 

9- uhfr&ifjorZu&fcUnq ¼Point of Inflection½ % ,sls fcUnq tgk¡ izlkekU; oØ dh oØrk viuh fn”kk 

cnyrh gS] ek/; ls ,d izeki fopyu ds vUrj ij gksrs gSa ¼X  ≠ 𝜎½A bl ifjorZu fcUnqvksa ls ;fn 

vk/kkj js[kk ij nksuksa vksj yEc [khpsa tk;s arks lekUrj ek/; ls ogk¡ rd dh nwjh X  ± 1𝜎, X ± 2𝜎,

X + 3𝜎 vkfn gksxhA ek/; ewy ds fudV ;g oØ Hkqtk{k dh vksj vory ¼Concave½ vkSj nksuksa fljksa 

¼Two tails½ ds fudV mÙky ¼Convex½ gksrk gSA 

10- izlkekU; forj.k ds vpj ewY; % fuEufyf[kr vpj ewY; gksrs gS&  

lekUrj ek/; ¾  X  vFkok  μଵ 

izeki fopyu ¾ 𝜎 
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ifj?kkr  − izFke  f}rh;  r`rh;  prqFkZ 

      μଵ = 0           μଶ = σଶ     μଷ = 0    μସ = 3 μଶ ଶ = 3σସ 

  βଵ =
ஜయ

మ

 ಔమ
య = 0      

  βଶ =
ஜర

మ

ஜయ
మ =     =

ଷஜమ
మ

ஜమ
మ = 3      

     rଵ = 0, rଶ = βଶ − 3 = 3 − 3 = 0  

izlkekU; forj.k lefer gksus ds dkj.k blds fo’ke ¼odd½ ifj?kkrksa dk ewY; lnSo “kwU; gksrk gS vkSj 

blfy, fo’kerk Hkh “kwU; gksxh] ijUrq i`Fkq”kh’kZRo ¼kurtosis½ tks e/; “kh’kZ okys forj.k dk izrhd gS] dk eku 3 

gksrk gSA 

11- forj.k ds izkpy ¼Parameter of Distribution½ % blds nks izeq[k izkpy gSa] lekUrj ek/; X vkSj 

izeki fopyu 𝜎. bu nksuksa dh lgk;rk ls lEiw.kZ forj.k fy[kk tk ldrk gSA μ ladsrk{kj lEiw.kZ 

lexz ds fy, lekUrj ek/; ds fy, iz;ksx gksrk gSA  

12- dksfV lEcU/k ¼Ordinate Relationship½ % izlkekU; ds lekUrj ek/; ij dksfV v{k dh vf/kdre 

Å¡pkbZ gksrh gSA dksfV v{k ij ek/; ls ,d ckj izeki fopyu dh nwjh ek/; ij dksfV v{k dh Å¡pkbZ 

dh 60-653 izfr”kr gksrh gSA blh izdkj  X ± 2𝜎 ds dksfV v{k dh Å¡pkbZ loksZPp dksfV v{k dh 0-

13534 ;k 13-54 % gksrh gSA vU; vuqikr dks fuEufyf[kr lkj.kh esa ns[kh tk ldrh gSa %& 

ek/; ls nwjh ¼bdkb;ksa eas½ 
ൣ൫x − X൯/𝜎൧ 

ek/; dksfV dh Å¡pkbZ ls 
vuqikr  

ek/; dksfV dh Å¡pkbZ dk 
izfr”kr 

0-5 0-88250 88-25% 
1-0 0-60653 60-65% 
1-5 0-32465 32-47% 
2-0 0-13534 13-53% 
2-5 0-04394 9-39% 
3-0 0-01111 1-11% 

 

13- {ks=Qy lEcU/k ¼Area Relationship½ % izlkekU; oØ vkSj vk/kkj js[kk ¼Hkqtk{k½ ds chp dk {ks= 

*izlkekU;] od ds v/khu {ks=* dgykrk gSA blh lEiw.kZ {ks= esa izlkekU; caVu dh yxHkx lHkh 

vko`fÙk;k¡ ik;h tkrh gSaA ek/; dksfV v{k ds lkFk izeki fopyu ¼𝜎½ dh ek/; ls fuf”pr nwfj;ksa ij 

dksfV v{k dk lnSo ,d gh lEcU/k gksrk gSA bldk vFkZ ;g gS fd ek/; dksfV v{k vkSj ek/; ls 
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fdlh fuf”pr izeki fopyu dh nwjh ij dksfV v{k ds e/; oØ dk {ks=Qy oØ LkEiw.kZ {ks=Qy dk 

lnSo ,d fuf”pr vuqikr gksrk gSA  

e/; ,oa izeki fopyu ds vk/kkj ij izlkekU; oØ dk {ks=Qy fuEufyf[kr lkj.kh esa fn;k 

tk jgk gSA 

¼ek/;&dksfV ls nwjh eas½ 
¼𝜎 fopyu bdkb;ksa esa½ 

ቆZ =
X − X

𝜎
ቇ 

ckbZa vksj ds {ks=Qy 
dk vuqikr 

൫X − σ൯ 

nkfguh vksj ds 
{ks=Qy dk vuqikr 

൫X + σ൯ 

ek/; dksfV ls nksuksa vksj ds 
{ks=Qy dk lEiw.kZ {ks=Qy ls 

vuqikr o izfr”kr 

0-5 0-19146 0-19146 0-38292 ;k 38-29% 
0-6745 0-25000 0-25000 0-50000 ;k 50% 
1-0 0-34134 0-34134 0-68268 ;k 68-27% 
1-96 0-47500 0-47500 0-95000 ;k 95% 
2-00 0-47725 0-47725 0-99000 ;k 99% 

2-5758 0-49500 0-49500 0-99000 ;k 99% 
3-00 0-49865 0-49865 8-99730 ;k 99-73% 

 

 

 

 

 

 

 

 

mijksDr izlkekU; oØ ls fuEu {ks=Qy lEcU/k Li’V gks tkrs gSa& 

 

¼d½- izekfir izlkekU; forj.k ¼caVu½ % izlkekU; forj.k ds fy, nks izkpy lekUrj ek/; ¼X½ rFkk izeki 

fopyu ¼σ½ vko”;d gksrs gSaA budh lgk;rk ls gh iqjk forj.k ¼caVu½ izLrqr fd;k tk ldrk gSA 

izlkekU; oØ ds v/khuLFk fofHk™k {ks= rRlEcU/kh lkj.kh ls Kkr fd;s tk ldrs gSa ijUrq vyx&vyx 

X vkSj σ ds fy, vyx&vyx lkj.kh dh vko”;drk gksxh] blh dfBukbZ dks Bhd djus ds fy,  X 

vkSj σ  okys izlkekU; forj.k dks ,d ,sls izekfir izlkekU; forj.k esa ifj.kr dj fn;k tkrk gS 

ftldk lekUrj ek/; ¼X½ “kwU; gSA vFkkZr~ X = 0 vkSj izeki fopyu bdkbZ vFkkZr~ ¼σ = 1½ gksA bl 
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izdkj ds forj.k dh lgk;rk ls izlkekU; forj.k ds v/khu ek/; dksfV ls fofHk™k izeki fopyu 

bdkb;ksa okys dksfV&v{k rd ds {ks=Qy ns[ks tk ldrs gSaA 

¼[k½- izekfir izlkekU; pj&ewY; vFkkZr~ ¼ Z ½ % ek/; X  vkSj izek.k fopyu σ  okys izlkekU; caVu dks 

X = 0, σ = 1  okys izlkekU; caVu esa fuEufyf[kr lw=kuqlkj ifj.kr fd;k tk ldrk gSA ;g Z 

ifj.kfr ¼Z -Transfernation½ dgykrk gSA 

Z  = 
ଡ଼ିଡ଼

஢
    

;k           ଡ଼

஢
 ൣ∵ x = x − X൧ 

tgk¡& Z= ifjorZu fof/k] X = voyksfdr eku] X = forj.k dk ek/;] σ = forj.k dk izeki 

fopyu *Z* izeki fopyu&bdkb;ksa ds :Ik esa Kkr fopyu gS vkSj ;g izekfir izlekU; pj ¼Standrd 

Normal variate½ dgykrk gSA 

ekukfd ,d forj.k esa ek/; ¼X½ ¾200 ,oa izeki fopyu ¼σ½¾20 gS rFkk X dk dk ewY; 200 

gS rks Z dk ewY; 
ଶ଴଴ିଶ଴଴

ଶ଴
= 0 gksxkA blh izdkj ;fn X ds ewY; 180 ,oa X dk ewY; 20 gS rks Z 

dk ewY; ଵ଼଴ିଶ

ଶ଴
= −1 gksxkA 

¼x½- {ks=Qy ns[kus dh fof/k % ifjf”k’V ds miyC/k lkj.kh esa igyk dkye Z vFkkZr~ 
ଡ଼ିX

஢
 ;k 

୶

஢
 dk ewY; 

fn;k x;k gS tks 0-0 ls 3-9 rd fy[ks x;s gSaA blds vkxs   0-00 ls ysdj 0-09 rd 10 vkSj dkye 

gS rks lkj.kh dk eq[; Hkkx esa {ks=Qy ds vuqikr] vFkkZr~ izkf;drk ¼pkj n”keyo fcUnqvksa rd½ fn;s 

x;s gSaA ;fn Z = 1.54 gks rks {ks=Qy vuqikr ¼1-5 ds vkxs 0-04 ds uhps½ 0-4382 gSA bldk rkRi;Z ;g 

gqvk fd dsfUnz; dksfV ls Z-1-54 rd dk {ks=Qy dqy {ks=Qy ¼1½ dk 0-4382 gSA ;fn Z _.kkRed gS 

rks ;g {ks=Qy ek/; dksfV ls ckbZa vksj gksxk rFkk Z /kukRed gS rks ;g ¼43-82%½ dk {ks= loksZPp 

dksfV ls nkfguh vksj gksxkA vc ;fn vkjEHk ls Z= -1-54 rd dk {ks=Qy fudkyuk gks rks dsUnz dksfV 

ls &1-54 rd ds {ks=Qy 0-4382 dks vk/ks {ks=Qy ¼0-5000½ esa ls ?kVkdj ¼0-5000&0-4382¾0-618½ 

Kkr dj fy;k tk;sxkA ;fn Z dh nks lhekvksa vFkkZr~ Z1 ,oa Z2 ds e/; dk {ks=Qy Kkr djuk gks 

rks nksuks Z ds lkj.kh ewY;ksa dks tksM+ fn;k tkrk gS tcfd Z1 dk eku _.kkRed rFkk Z2 dk eku 

/kukRed gSA  

Z1¾1-54 vkSj Z2 ¾ $1-05 ds e/; dk {ks=Qy fudkyus ds fy, 1-54 ds ckbZ vksj dk {ks= ¼0-

4382½ vkSj 1-05 dk nkfguh vksj dk {ks= 0-3531 dks tksM+ fn;k tk;sxk tks 0-7913 gksxkA blh izdkj 

Z ds fdlh ewY; ds fy, izlkekU; oØ ds {ks=Qy ds vuqikr ¼izkf;drk½ fudkys tk ldrs gSaA  
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mnkgj.k ¼Illustration½ % 

X ,d izlkekU; caVu gSA bldk ek/; ¼X ½ 485 rFkk izeki fopyu ¼ σ ½ 23 gSA fdruh izfr”kr 

bdkb;k¡ fLFkr gksaxh& 

¼d½- 430 vkSj 485 ds chpA 

¼[k½- 450 vkSj 500 ds e/;A 

¼x½- 450 ls deA 

¼?k½- 500 vkSj 531 ds e/;] rFkk 

¼M+½- 331 ls vf/kd 

gy ¼Solution½ % 

X ¾ 485 rFkk σ ¾ 23 

¼d½- 450 vkSj 485 ds chp dk {ks=Qy fudkyuk& 

 Z =  
ଡ଼ିX

஢
   

Z1 =  
ସହ଴ିସ  

ଶଷ
=  −1.52   

              Z2  =  
ସ଼ହିସ଼ହ 

ଶଷ
=  0  

&1-52 vkSj 0 ds e/; dk {ks=Qy ¾ 0-4357 ;k 43-57% 

vr% 450 vkSj 485 ds chp 43-57% ewY; fLFkr gksaxsaA 

¼[k½- 450 vkSj 500 ds chp ds ewY;ksa dk izfr”kr& 

 Z1 =  
ସହ଴ି485

ଶଷ
= 1.52   

Z2 =  
ହ଴଴ିସ଼ହ 

ଶଷ
=  0.65  

&1-52 ls ek/; dksfV ¼0½ rd dk {ks=Qy¾ 0-4357 0 ls 0-65 rd dk {ks=Qy ¾ 0-2422 

Z1 ¾ Z&1-52 ls Z2 ¾ $ 0-65 rd dk {ks=Qy ¼0-4357 $ 0-2422½ ¾ 0-6779  

∴ 450 vkSj 500 ds chp 67-79% ewY; gksxsaA 

 

 

366



 
 

¼x½- 450 ls de ewY;ksa dk vuqikr& 

Z  = 
ସହ଴ିସ଼ହ

ଶଷ
=  −1.52 

dsUnzh; dksfV&v{k 0 ls & 1-52 ¼ckbZ vksj½ rd dk {ks=Qy ¾ 0-4357 

ckW;h vksj ds v)Z&Hkkx dk {ks=Qy ¾ 0-5000 

∴ & 1-52 ls iwoZ ckW;h vksj dk {ks=Qy ¾ 0-5000&0-4357 ¾ 0-0643 

vr% 450 ls de ewY; okys voyksduksa dk izfr”kr ¾ 6-43% gksxkA 

¼p½- 500 vkSj 531 ds chp dk eki&   

Z1  = 
ହ଴଴ିସ଼ହ

ଶଷ
=  +0.65 rd dk {ks=Qy ¾ 0-2422 

Z2  = 
ହଷଵିସ

ଶଷ
=  +2.0 rd dk {ks=Qy ¾ 0-4772 

Z1  = 0.65 vkSj Z2 = +2 ds chp dk {ks=Qy 0-4772&0-2422¾ 0-2350 

vr% 500 vkSj 531 ds chp okys ewY;ksa dk vuqikr ¾ 23-5% gSA 

¼M+½- 531 ls vf/kd ds fy,&   

Z  = 
ହଷଵିସ

ଶଷ
=  2  

Z = + 2 rd dk {ks=Qy ¼ek/; dksfV ls½  ¾ 0-4772  

nkfgus v)Z&Hkkx dk {ks=Qy ¾ 0-5000  

Z = 2 ls vf/kd okys Hkkx dk {ks=Qy ¾ 0-5000&0-4772  

¾ 0-0228  

∴ 531 ls vf/kd 2-28% ewY; gSA 
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Ukhps fp= ¼fp= la[;k& 18-5-2½ ls vuqikr Li’V gks tkrs gS& 

 

 

 

 

 

 

 

 

mnkgj.k ¼Illustration½ % 

1000 fo|kfFkZ;ksa ij fd;s x;s ,d cqf) ijh{k.k esa ek/; ¼X½ vkSj izeki fopyu ¼σ½ Øe”k% 42 o 24 

FksA mu fo|kfFkZ;ksa dh la[;k Kkr dhft, ftuds vad ¼d½ 50 ls vf/kd gksa] ¼[k½ 30 vkSj 54 ds chp gkas] rFkk 

¼x½ loksZPp 100 Nk=ksa }kjk izkIr U;wure vad fudkfy,& 

gy ¼Solution½ % 

¼d½-  N = 1000 ;  X ¾ 42  

  σ ¾ 24] X = 50 

iz”ukuqlkj X.50 gS rks Z = ହ଴ିସ

ଶସ
=  +0.333 ftldk {ks=Qy 13041 gSA  

Z ¾ 50 ls vf/kd okyk {ks=Qy ¾ 0-5000 & 0-1304 ¾ 0-3696 

500 ls vf/kd vad izkIr djus okys fo|kfFkZ;ksa dh la[;k ¾  

0-3696 X 1000 ¾ 370 

1-0 {ks=Qy 1304 dh x.kuk vUrjx.kuk }kjk& 

0-330 dk lkj.kh ns[kk x;k eku 0-1293 rFkk 

0-340 dk lkj.kh ns[kk x;k eku 0-1331   

vr% 0-333 dk eku  ¾ 0-1293 $ ଴.଴଴ଷ଼

଴.଴ଵ଴
 X 0.003 
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¾ 0-1293$0-0011 ¾ 1304 

 ቂ
  0.0038  = 0.1331 − 0.1293

0.010   = 0.340 − 0.330
ቃ 

¼[k½-  Z1 = 
ଷ଴ିସଶ

ଶସ
  ¾ & 0-5  

{ks=Qy & 0-5 dk 0-1915 

Z2 = 
ହସିସଶ

ଶସ
  ¾ $ 0-5  

{ks=Qy $ 0-5 dk 0-1915  

Z1 vkSj Z2 ds chp dk {ks=Qy ¾ 0-1915 $ 0-1915 ¾ 0-3830 

vr% 30 vkSj 54 ds chp vad ikus okyksa dh la[;k  

¾ 0-3830 X 1000 ¾ 383 

¼x½-  mPp vadksa okys 100 fo|kfFkZ;ksa dh izkf;drk  

¾ 
ଵ଴଴

ଵ଴଴଴
=  0.1 oØ esa nkfguh vksjA 

vafre 0-1 dk {ks=Qy ¾ dsUnz 0-5&0-1 ¾ 0-4 ls vf/kd okyk {ks=A 

0-4000 {ks=Qy ds fy, Z dk ewY; ¾ 1-2817 gSA 

z =
ଡ଼ିଡ଼

஢
; 1-2817 ¾ 

ଡ଼ିସଶ

24
; 

X &42 ¾ 30-761  

∴ X ¾ 42$30-761 ¾ 72-761 ;k 73 

vr% Js’Bre 100 fo|kfFkZ;ksa ds izkIrkad 73 ls vf/kd gksaxsA 

mnkgj.k ¼Illustration½ % 

,d izlkekU; forj.k esa 31% bdkbZ;k¡ 45 ls de gSa vkSj 8% bdkb;k¡ 64 ls vf/kd gSa ml forj.k 

dk ek/; o fopyu Kkr dhft,A 
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gy ¼Solution½ % 

31% in 45 ls de ewY; ds gSa vf/kd 45 ij fLFkfr dksfV ls ckbZ vksj dk {ks=Qy 0-31 gS blfy, 

ek/;&dksfV ls 45 ij fLFkr dksfV rd dk {ks=Qy 0-50&0-31¾ 0-19 gqvkA ftlls lEc) Z dk eku &0-5 

gSA ns[ksa ek/; ,oa izeki fopyu ds vk/kkj ij izlkekU; oØ dk {ks=Qy okyk lkj.khA 

z =
ଡ଼ିଡ଼

σ
  ¾ ସହିଡ଼

σ
=  −0.5 −  −(i) 

8% ewY; 64 ls vf/kd gS vr% ek/; dksfV ls 64 rd dk {ks=Qy ¾ 0-50& 0-08 ¾ 0-42 gSA bls 

lkekU; forj.k ds {ks=Qy okyk lkj.kh dk voyksdu djsaA 0-42 {ks=Qy ds fy, Z dk ewY; 1-4 gSA ek/; 

dksfV ls nkfgus vksj gksus ds dkj.k ;g /kukRed gSA 

z =
଺ସିଡ଼

σ
  ¾ + 1.4 = −  − (ii) 

vFkkZr~ 45&X ¾ & 0-5 σ  - - - ¼i½ 

64&X ¾   1-4 σ  - - - ¼ii½ 

vc ¼ii½ esa ls ¼i½ dks ?kVkus ij 

&19 ¾ & 1-9 σ ∴ σ =
ିଵ

− 1.9
= 10 

σ dk eku ¼i½ esa j[kus ij& 

45 − X ¾ 0-5 X 10 

=) − X ¾ & 45&5 ∴  X ¾ 50 

vr% izlkekU; forj.k dk ek/; ¾ 50 vkSj izeki fopyu 101A 

18-6 cks/k iz”u % 

[kkyh LFkku dh iwfrZ djsa& 

1- ,d vko`fÙk caVu dh vko`fÙk;k¡ okLrfod voyksduks ij vk/kkfjr gks rks mls------------ vko`fÙk caVu dgrs 

gSA 

2- izlkekU; caVu ,d------------------izkf;drk caVu gksrk gSA 

3- prqFkZd fopyu izeki fopyu dk yxHkx------------------Hkkx gksrk gSA 

4- f}in caVu dks------------------- caVu Hkh dgk tkrk gSA 

5- lQyrk dks--------------------rFkk vlQyrk dks--------------------ls iznf”kZr fd;k tkrk gSA 
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lR; ,oa vlR; dFku NkfV,¡& 

1- f}in caVu [kf.Mr izkf;drk caVu gSA 

2- Iok;lk caVu ds mRifÙk dk Js; lkbeu Msful dks fn;k tkrk gSA 

3- **,d c¡wn LoPN ikuh esa fdVk.kqvksa dh la[;k** f}in caVu dk mnkgj.k gSA 

4- X rFkk σ izlkekU; forj.k ds fy, dksbZ ,d izkpy vko”;d gksrk gSA 

5- Iok;lk caVu dk ,d ek= izkpy lekUrj ek/; ¼X½ gksrk gSA 

18-7 cks/k iz”uksa ds mÙkj % 

[kkyh LFkku dh iwfrZ okys iz”uksa ds mÙkj& 

1- voyksfdr( 2- lrr~ ( 3- 2@3 ( 4 p vkSj q 5- cuksZyhA 

lR; ,oa vlR; dFku okys iz”uksa ds mÙkj& 

1- lR;( 2- lR; ( 3- vlR;] 4- vlR;] 5- lR;A 

18-8 Loij[k ,oa vkafdd iz”u % 

1- lS)kfUrd vko`fÙk caVu dk D;k vFkZ gS\ 

2- f}in caVu ds vk”k; dks Li’V djrs gq, blds ekU;rkvksa dks Li’V dhft,A 

3- f}in caVu dh izeq[k fo”ks’krkvksa dk mYys[k djrs gq, bldh mi;ksfxrk crkb,A 

4- IokW;lkW caVu dk mnkgj.k nsrs gq, vFkZ Li’V dhft,A 

5- IokW;lkW caVu dh mi;ksfxrk dk mYys[k vius “kCnksa esa dhft,A 

6- f}in vkSj I;kWolkW caVuksa ds ek/; vkSj izeki fopyu ds O;atd fyf[k,A ftu lkadsfrd fpUgksa dk 

vki mi;ksx djsa muds vFkZ le>kb,A 

7- izlkekU; caVu dh izeq[k fo”ks’krk,¡ D;k gS\ lkaf[;dh; fo”ys’k.k esa izlkekU; caVu dh egÙkk dk 

laf{kIr o.kZu dhft,A 

8- izlkekU; oØ ds v/khuLFk {ks=Qy laca/k dh O;k[;k dhft,A 

9- f}in] IokW;lkW vkSj izlkeku; caVuksa dk vUrj Li’V dhft,A fuEUk ?kVukvksa esa vki fdl izdkj ds 

caVu dh izR;k”kk djsxsa vkSj D;ksa\ 

d- ikWlk Qsadus ds iz;ksxksa dh vko`fÙk;k¡ rFkk  

[k- Hkkjr dh dqy tula[;k esa vkRegR;k dh vko`fÙk;k¡ tcfd vkRegR;k ,d vYi laHkkouk okyh 

?kVuk gSA 

x- ,d ijh{k.k esa nks ls vf/kd ifj.kkeksa okys vfHkiz;ksxA 
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?k- fdlh fo”ofo|ky; ds 10]000 Nk=ksa dh Å¡pkbZ ds lexz esa ls 100&100 Nk=ksa ds 50 

;knf̀PNd izfrn”kZA 

M+- fdlh dk;kZy; esa vkus okys izfr feuV VsyhQksu dky dh la[;kA 

f}in caVu ¼Binomial Distribution½ 

10- f}in caVu dk lEiw.kZ foLrkj dhft, % 128 ¼ଵ
ଶ

+ 
ଵ

ଶ
 ½5 [4,20,40,40,20,4] 

11- 4 lqMkSy flDds 256 ckj mNkys x;sA fp= vkSj iV vkus dh ckjEcjrkvksa dks Kkr dhft, rFkk 

ifj.kkeksa dks lkj.kh esa fn[kkb,A fpr dh la[;k ds ek/; rFkk izeki fopyu Kkr dhft,A 

[16, 24, 36, 66, 16, 2.1] 
12- ,d fuekZ.kh izfØ;k esa vkSlr :Ik ls 5% oLrq,¡ nks’kiw.kZ curh gSA rhu oLrqvksa ds ,d izfrn”kZ esa 0] 1] 

2 ,oa 3 nks’kiw.kZ oLrq,¡ ik;s tkus dh izkf;drk Kkr dhft,A [0.8574, 0.1354, 0.0071, 0.0001] 

13- 5 ikls 128 ckj mNkys x,A bl vH;kl esa 4] 5 ;k 6 ftruh ckj vk;k mldk o.kZu vko`fÙk forj.k 

ds :Ik uhps fn;k x;k gSA izR;kf”kr vko`fÙk;k¡ Kkr dhft,A iklksa dh la[;k tks] 4] 5 ;k 6 iznf”kZr 

djrs gSaA 

voyksfdr 
vko`fÙk;k¡ 

0] 1 2 3 4 5 
10 20 43 40 11 4 

[Fe → 4, 20, 40, 40, 20, 4] 

14- ml f}in caVu dk fu/kkZj.k dhft,] ftldk ek/; 4 gS vkSj izeki fopyu √3  gS ൤q =  
ଷ

ସ
 P =

 
ଵ

ସ,
n = 16 16ୡɤ ቀ

ଵ

ସ
ቁ r ቀ

ଷ

ସ
ቁ

ଵ଺

 ቃ 

Iok¡;lk¡ caVu ¼Poisson Distribution½ 

15- fdlh cM+s dk;kZy; esa dk;Z ds 100 fnuksa esa izkIr i=ksa dh la[;k,¡ fuEu izdkj FkhaA ;g ekudj fd 

;g iznÙk Iok¡;lk¡ caVu ds fy, fy;s x;s ;kn`fPNd izfrn”kZ ds :Ik esa gSa] budh izR;kf”kr vko`fÙk;k¡ 

fudVre Kkr bdkbZ rd fudkfy,A  

¼iznÙk eିଶ = 0.1353, eି଴.ସ = 0.6703, eିଵ଴ = 0.000045)  

enksa dh 
la[;k 

0 1 2 3 4 5 6   7 8 9 10 

fnuksa dh 
la[;k 

1 4 15 22 21 20 8   6 2 0 1 

[eିସ = eିଶxeିଶ = 0.0183; fe = 2,7,15,20,20,16,10,6,3,1,1] 

 

16- ;fn ,d <+sj esa nks’kiw.kZ oLrq gksus dk vuqikr 4% gS rks 10 ds ,d izfrn”kZ esa 2 ls vf/kd nks’kiw.kZ u 

gksus dh izkf;drk D;k gS\ ¼fn;k gS % eିସ = 0.6703)  
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ൣP(୭) + P(ଵ)+P(ଶ) = 0.6703 + 0.2681 + 0.0536 = 0912 ൧ 

17- ,d VsyhQksu ,Dlpsat esa vkSlru 4 lans”k izfr feuV vkrs gSaA IokW;lkWu forj.k ds vk/kkj ij 

izkf;drk Kkr dhft,& 

¼d½- izfr feuV nks ;k nks ls de lans”k vk,axs 

¼[k½- 4 lans”k rd vk,axsa] rFkk 

¼x½- 4 ls vf/kd lans”k vk,axsaA ¼fn;k gS] eିସ = 0.0183½ 

¼d- 0-2379] ¼[k½ 0-6283] ¼x½ 0-371½ 

18- ;g Kkr gS fd dEiuh }kjk fufeZr isau esa ls 3% nks’kiw.kZ gksrs gSaA I;kWolkW vkadyu dk iz;ksx djds] 

;g Kkr dhft, fd 100 cYcksa ds ,d izfrn”kZ esa ¼d½ dksbZ nks’kiw.kZ isu ugha gksxk ¼[k½ ,d nks’kiw.kZ 

gksxk ¼iznÙk eିଷ = 0.05½ 

¼d P୭ = 0.1353, Pଷ = 0.1804, Pସ = 0.0902½ 

¼[k P୭ = 0.05, Pଵ = 0.15½ 

19- ,d VkbfiLV ds }kjk 100 i`’Bksa ds Vad.k esa fuEu izdkj xyfr;ka dh ¼IokW;luW forj.k dk vklatu 

dhft, rFkk izR;kf”kr vko`fÙk;k¡ Kkr dhft, % 

izfri’̀B =qfV;k¡ 0 1 2 3 4 5 

Ik`’Bksa dh la[;k 42 33 14 6 4 1 

¼fn;k gS& eିଷ = 0.3679½ 

[36.8, 36.8, 18.4, 6.1, 1.5, 0.4] 

izlkekU; caVu ¼Normal Distribution½ 

20- ,d fo”ofo|ky; esa ,e0dke0 dh ,d d{kk esa 100 fo|kfFkZ;ksa FksA ,d ijh{kk esa muds ek/; vad 40 

vkSj izeki fopyu 5 FkkA crkb, 30 vkSj 40 ds chp vad ikus okys fdrus fo|kFkhZ gksaxs\  

¼X ± 26 nksuksa vksj ds {ks=Qy dh izkf;drk 0-9544 gS½ 

21- ,d izlkekU; forj.k esa 7% enksa dk ewY; 35 ls de vkSj 89% enksa dk ewY; 63 ls de gSA bl 

forj.k dk ek/; rFkk izeki fopyu Kkr dhft,A 

¼X = 50] 29] 𝜎 ¾ 10-36½ 

22- Ikzkf;drk Kkr dhft, fd ek/; 20 vkSj izeki fopyu 10 okys ,d izlkekU; forj.k ls ;n`PN;k 

p;fur ,d bdkbZ fuEUk ds e/; gksxhA ¼d½ 10 vkSj 15 ¼[k½ &5 vkSj 10] rFkk ¼x½ 15 vkSj 25A 

23- ,d izlkekU; forj.k esa ,d voyksdu ;kn`fPNd :Ik ls fudkyus ij mlds 2-75 rFkk 4-34 ds e/; 

gksus dh izkf;drk crkb, ;fn forj.k dk lekUrj ek/; 5 rFkk izeki fopyu 3 gksA [0.2256] 
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24- fuEu voyksfdr vko`fÙk forj.k ij ¼d½ dksfV v{k fof/k }kjk ¼[k½ {ks=Qy fof/k }kjk ,d izlkekU; 

oØ vklaftr dhft, vkSj nksuksa jhfr;ksa ls izR;kf”kr vko`fÙk;k¡ Kkr dhft,A 

pj  50&52 53&55 56&58 59&61 62&64 ;ksx 
vo`fÙk 1 

5 
18 42 27 8 100     

[fe 4, 20, 41, 28, 7 (b)fe, 4, 21, 39, 28, 8 ] 

 

@@@@ 
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bdkbZ & 19 vkuqHkkfod vuqla/kku ,oa xzUFk lwph ¼Empirical Research and 
Bibilography½ 

bdkbZ dh :ijs[kk  

19-0 mn~ns”; 

19-1 izLrkouk 

19-2 xzUFk lwph dk ifjp; 

19-3 oso xzUFk lwph 

19-4 lanHkZ 

19-5 ikn ys[k@ikV fVIi.kh 

19-6 izca/ku esa vkuqHkkfod “kks/k dh izfØ;k 

19-7 cks/k iz”u 

19-8 cks/k iz”uksa ds mÙkj 

19-9 Loij[k iz”u 

 

19-0 mís”; % 

bl bdkbZ ds v/;;u ds Ik”pkr~ vki fuEu fo/kkvksa dks lh[k ik;sxsaA 

 xzUFk lwph dk vk”k;A 

 vuqla/kku esa iz;qDr lanHkZ dh vo/kkj.kkA 

 iz;qDr fd;s tkus okys ikn fVIi.kh dh mi;ksfxrk] rFkk 

 izcU/ku esa vkuqHkkfod “kks/k dh izfØ;kA 
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19-1 izLrkouk % 

izLrqr v/;k; xzUFk lwph osc xzUFk lwph] lanHkZ rFkk ikV fVIi.kh ij izdk”k Mkyrk gSA ;s lHkh fdlh 
“kks/k ds izfrosnu ds vUr esa fy[ks tkrs gSA ikV&fVIIk.kh rks dFku ;k iSjkxzkQ ds vUr esa gh fy[k fn;k tkrk 
gSA 

19-2 xzUFk lwph dk ifjp; % 

xzUFk lwph fdlh iqLrd dh lqO;ofLFkr v/;;u vkSj fooj.k gSA ;g “kh’kZd dh ,d lwph gS] ftlesa 
fdlh fo’k;] Hkk’kk] dkykof/k ;k fdlh vU; laca/k esa lwpuk gks ldrh gSA bl lwph dh izd`fr p;ukRed 
vFkok o.kZukRed Hkh gks ldrh gSA 

xzUFk lwph] vaxzsth “kCn ¼Bibliography½ dk fgUnh gSA 1961 esa b¶yk ¼baVjus”kuy QsMsjs”ku vkWQ 
ykbczsjh½ dkaÝsl es nh x;h ifjHkk’kk ds vuqlkj **og d`fr ¼;k izdk”ku½ ftlesa xzUFkksa dh lwph nh x;h gksA ;s 
xzUFk fdlh ,d fo’k; ls lacaf/kr gks] fdlh ,d lHkk esa izdkf”kr gq, gks ;k fdlh ,d LFkku ls izdkf”kr gq, 
gksaA ;g “kCn **xzUFkksa dk HkkSfrd inkFkZ ds :Ik esa v/;;u** bl vFkZ esa Hkh iz;ksx fd;k tkrk gSA bl izdkj 
ba¶yk *}kjk Lohd`r mDr ifjHkk’kk esa eq[; :Ik ls xzUFk lwph ds rhu vFkZ “kkfey fd;s x;s gSa%&  

 xzUFk lwph ;k flLVeSfVd vkSj bU;wesjsfVo fcfYy;ksxzkQh 

 xzUFk o.kZu ;k vukfyfVd fMfLØfIVo vkSj VsD”pqvy fCkfCy;ksxzkQh vkSj 

 xzUFk dk HkkSfrd inkFkZ ds :Ik esa v/;;u ;k fgLVksfjdy fofM;ksxzkQh 

vr% xzUFk dk okº; :Ik esa izR;sd izdkj dk v/;;u] ftlls xzUFk ds bfrgkl] fuekZ.k vkfn dk Kku 
gks vk tkrk gSA bl izdkj dkxt dh fuekZ.k fof/k] eqnz.kdyk dk bfrgkl fodkl] fp=ksa ds eqnz.k dh fofo/k 
i)fr;k¡ xzUFk ds fuekZ.k dky esa dh tkus okyh fofo/k fØ;k,¡ vkfn lHkh ckrsa *xzUFk lwph* “kCn ds vUrxZr vk 
tkrh gSA 

19-3 oscxzUFk lwph % 

“kks/k esa lanHkZ gsrq iz;ksx dh x;h osclkbVkas dh ,d lwph dk izfrfuf/kRo djus okyk oscxzUFk lwph 
dgykrk gSA nwljs “kCnksa esa fdlh fo”ks’k fo’k; esa lacaf/kr bysDVªkfud nLrkostksa ;k osclkbVksa dh lwph fo”ks’k 
:Ik ls ,d fo}kuksa ds dke esa iz;ksx dh tkrh gSA osc xzUFk lwph dgykrh gSA 

19-4 lUnHkZ % 

lanHkZ dk vk”k; fdlh iqLrd ;k xzUFk esa mfYyf[kr os ckrsa ftudk mi;ksx tkudkjh c<+kus ds fy, 
fd;k x;k gks ls gSA 
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vxj ge viuh ckr fdlh dks crk jgsa gS rks og ckr dc] dgk¡] dSls vkSj fdl izlax esa dgh x;h gS 
blh dks crkuk lanHkZ nsuk dgrs gSa bls i<+Uks ;k tkuus okys ds eu esa ogk¡ dk ,d vkHkklh fp= rS;kj gks 
tkrk gS vkSj mls lkjh ?kVukvksa ds le>us esa vklkuh gksrh gSA 

19-5 ikn ys[k@ikn fVIIk.kh ¼Foot-Notes½ % 

izR;sd m)j.k dh ,d ikn ys[k ;k ikn fVIi.kh gksuh pkfg,A blesa bl ckr dk ladrs gks fd mls 
fdu lzksrksa ls izkIr fd;k x;k gSA ;s fo}r lekt dh ekax gS] vkSj gksuh Hkh pkfg, fd fuf”pr “kks/k dk;Z esa 
ckSf)d fu’Bk rFkk vius “kks/k&dk;Z dh cks/krk dks izHkkfor djus ds fy, ekU;rk izkIRk lzksrksa rFkk vf/kdkfj;ksa 
ds lEcU/k esa vkHkkj izn”kZu dj fn;k tk;sA 

19-5-1 in&fVIi.kh funsZf”kdk % izR;sd in fVIi.kh dks izlax ¼vFkok m)j.k½ dks funsZf”kdk ds Øekuqlkj bafxr 
fd;k tkrk gS tks dFku ds var esa vkrk gS vFkok dHkh&dHkh ys[kd ds uke ds vuqlkj vFkok ,d fo”ks’k 
“kh’kZd Hkh ns fn;k tkrk gS& tSlk Hkh mfpr gksA jk’Vªh; laLFkkvksa ds vuqlkj funsZf”kdk curh gS rFkk izR;sd 
v/;k; esa Øekuqlkj vafdr dh tkrh gSA 

19-5-2 in&fVIi.kh lwph % “kks/k&izca/k ds eq[; lwph cukus dh vusd fof/k gSA lokZf/kd vuqeksfnr fof/k ;g gS 
fd izeq[k Hkkx eas i`’Bkuqlkj mlh i`’B ds var ea vk, gq, m)j.kksa dh lwph cuk nh tk;sA Nqis gq, izdk”kuksa es 
Hkh ;gh fof/k viuk;h tkrh gSA izR;sd ikn&fVIi.kh ls ik¡p LFkku rd gh lhfer j[kk tkrk gS rFkk ,d 
LFkku NksM+dj Hkh Vadu fd;k tkrk gSA tc nks ;k mlls vf/kd ikn&fVIif.k;k¡ fdlh i`’B ij vafdr dh 
tkrh gS rks muds chp esa nks LFkkuksa dk vUrj jgrk gSA  

izR;sd i`’B ds var esa ikn&fVIi.kh dks eq[; Hkkx ls <+sM+ bap nh?kZ iafDr }kjk i`Fkd j[kk tkrk gS tks 
fd ihlk VkbijkbVj ds 15 LFkkuksa rFkk bykbV Vadu e”khu ds 18 LFkkuksa ds lerqY; gksrk gSA i`’B ds eq[; 
Hkkx ds var esa ;s iafDr nks LFkku NksM+dj gksuh pkfg,A  

lwph ds izR;sd fVIi.kh esa fuEukafdr rF; jgsxsa& 

d- ys[kd dk uke] izFke uke vFkok gLrk{kj ds Ik”pkr~ rFkk mldk vafre uke y?kq fojke lfgrA 

[k- izdk”ku dk o’kZA 

x- iqLrd dk “kh’kZd uhps iafDr [khaph gks rFkk rRi”pkr~ y?kq fojkeA 

?k- izdk”ku dk LFkku] ftlds Ik”pkr~ dksyu fy[kk gSA 

M+- izdk”ku laLFkk dk uke ftlds ihNs Yk?kq&fojke dk iz;ksx fd;k x;k gSA 

p- fuf”pr i`’B la[;k ftuds Ik”pkr~ fojke fpUg yxk gSA  

d] [k] x esa of.kZr oxZ esa dks’Bdksa es fy[ks tk;sxsa ftuds Ik”pkr~ y?kq&fojke fpUg jgsxkA 
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19-6 izca/ku esa vkuqHkkfod “kks/k dh izfØ;k %

vuqHko tU; lk{; dk mi;ksx djds fd;k x;k vuqla/kku vuqHkotU; vuqla/kku ¼
dgykrk gSA ;g izR;{k vkSj vizR;{k voyksdu ;k vuqHko ds ek/;e ls Kku izkIr djus dk ,d rjhdk vFkkZr~ 
i)fr gSA ;g vuqHkotU; lk{; ek=kRed cktkj vuqla/kku vkSj xq.kkRed cktkj vuqla/kku fof/k;ksa dk iz;ksx 
djds ,d= fd;k tk ldrk gsA tSls& ;g irk yxkus ds fy, ,d “kks/k fd;k tk jgk gS fd D;k dke djrs 
le; [kq”kuqek laxhr lquus ls jpukRedrk dks c<+kok fey ldrk gS
osolkbZV] losZ{k.k dk mi;ksx djds ,d iz;ksx fd;k tkrk gS] tks [kq”k laxhr ds laidZ esa gSa vkSj nwljk lsV 
tks laxhr foYdqy ugha lqu jgs gSa vkSj fo’k;ksa dk voyksdu fd;k tkrk gSA bl rjg ds “kks/k ls izkIr ifj.kke 
vuqHkotU; lk{; nsxsa fd ;g jpukRedr
fd] **tc rd eSa bls ugha ns[kwaxk rc rd eq>s bl ij fo”okl ugha gksxkA**

izca/ku esa vkuqHkkfod “kks/k dh izfØ;k fuEu 

 

 

19-7 cks/k iz”u % 

[kkyh LFkkuksa dh iwfrZ djsa& 

1- fdlh iqLrd dh lqO;ofLFkr v/;;u vkSj fooj.k

2- xzUFk lwph esa xzUFk ds----------------------

3- osolkbVksa dh lwph dk izfrfuf/kRo djus okyk

4- dksbZ ckr@rF; dc\ dgk¡

5- lanHkZ lzksrksa dk laf{kIrhdj.k gh

lR; ,oa vlR; Nk¡fV, %& 

1- xzUFk lwph dh izd`fr dsoy p;ukRed gksrh gSA

zca/ku esa vkuqHkkfod “kks/k dh izfØ;k % 

vuqHko tU; lk{; dk mi;ksx djds fd;k x;k vuqla/kku vuqHkotU; vuqla/kku ¼Emprical Research

dgykrk gSA ;g izR;{k vkSj vizR;{k voyksdu ;k vuqHko ds ek/;e ls Kku izkIr djus dk ,d rjhdk vFkkZr~ 
; ek=kRed cktkj vuqla/kku vkSj xq.kkRed cktkj vuqla/kku fof/k;ksa dk iz;ksx 

djds ,d= fd;k tk ldrk gsA tSls& ;g irk yxkus ds fy, ,d “kks/k fd;k tk jgk gS fd D;k dke djrs 
le; [kq”kuqek laxhr lquus ls jpukRedrk dks c<+kok fey ldrk gS\ n”kZdksa ds ,d lewg ij ,
osolkbZV] losZ{k.k dk mi;ksx djds ,d iz;ksx fd;k tkrk gS] tks [kq”k laxhr ds laidZ esa gSa vkSj nwljk lsV 
tks laxhr foYdqy ugha lqu jgs gSa vkSj fo’k;ksa dk voyksdu fd;k tkrk gSA bl rjg ds “kks/k ls izkIr ifj.kke 
vuqHkotU; lk{; nsxsa fd ;g jpukRedrk dks c<+kok nsrk gS ;k ughaA ;g bl yksdksfDr dks larq’V djrk gS 
fd] **tc rd eSa bls ugha ns[kwaxk rc rd eq>s bl ij fo”okl ugha gksxkA** 

izca/ku esa vkuqHkkfod “kks/k dh izfØ;k fuEu oØkuqlkj laikfnr dh tkrh gSa %& 

 

 

 

vkuqHkkfod “kks/k dh izfØ;k 

fdlh iqLrd dh lqO;ofLFkr v/;;u vkSj fooj.k---------------- dgykrk gSA 

---------------------- Hkh vkrs gSaA 

osolkbVksa dh lwph dk izfrfuf/kRo djus okyk------------------- dgykrk gSA 

dgk¡\ dSls\ vkSj fdl izlax es dgh x;h gS crkuk gh

lanHkZ lzksrksa dk laf{kIrhdj.k gh-----------------gSA 

xzUFk lwph dh izd`fr dsoy p;ukRed gksrh gSA 

Emprical Research½ 
dgykrk gSA ;g izR;{k vkSj vizR;{k voyksdu ;k vuqHko ds ek/;e ls Kku izkIr djus dk ,d rjhdk vFkkZr~ 

; ek=kRed cktkj vuqla/kku vkSj xq.kkRed cktkj vuqla/kku fof/k;ksa dk iz;ksx 
djds ,d= fd;k tk ldrk gsA tSls& ;g irk yxkus ds fy, ,d “kks/k fd;k tk jgk gS fd D;k dke djrs 

,d lewg ij ,d laxhr 
osolkbZV] losZ{k.k dk mi;ksx djds ,d iz;ksx fd;k tkrk gS] tks [kq”k laxhr ds laidZ esa gSa vkSj nwljk lsV 
tks laxhr foYdqy ugha lqu jgs gSa vkSj fo’k;ksa dk voyksdu fd;k tkrk gSA bl rjg ds “kks/k ls izkIr ifj.kke 

k dks c<+kok nsrk gS ;k ughaA ;g bl yksdksfDr dks larq’V djrk gS 

vkSj fdl izlax es dgh x;h gS crkuk gh-----------gSA 
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2- bysDVªkWfud nLrkostksa dh lwph oso xzUFk lwph dgykrh gSA 
3- xzUFk esa mfYyf[kr os ckrs ftudk mi;ksx tkudkjh c<+kus ds fy, fd;k x;k gks lanHkZ 

dgykrk gS& 
4- jk’Vªh; laLFkkuksa ds vuqlkj in&fVIi.kh funsZf”kdk ugha curh gSA 
5- izR;sd ì’B ds var esa ikn&fVIi.kh dks eq[; Hkkx ls Ms<+ bap nh?kZ iafDr }kjk iF̀kd j[kk tkrk 

gSA 

19-8 cks/k iz”uksa ds mÙkj  

[kkyh LFkkuksa dh iwfrZ okys Ikz”uksa ds mÙkj & 

1- xzUFk lwph( 2- fuekZ.k dky( 3- osoxzUFk lwph( 4- lanHkZ ( 5- ikn&fVIi.kh( 

lR; ,oa vlR; okys iz”uksa ds mÙkj& 

1- vlR;( 2- lR;( 3- lR;( 4- vlR;( 5- lR;A 

19-9 Loij[k iz”u   

1- xzaFk lwph ls vki D;k le>rs gSa\ 
2- “kks/kxzUFk lwph rFkk lanHkZ esa varj fyf[k,A 
3- ikn&fVIi.kh D;k gS\ 
4- izca/ku eas vkuqHkkfod “kks/k&izfØ;k ds pj.kksa dks Li’V dhft,A 
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bdkbZ & 20 ¼izfrosnu ys[ku½ ¼Report Writing½ 

bdkbZ dh :ijs[kk  

20-0 mn~ns”;  

20-1 egRo 

20-2 izLrkouk 

20-3 izfrosnu dh ifjHkk’kk 

20-4 izfrosnu ys[ku ds pj.k 

20-5 “kks/k izfrosnu ds lkexzh 

20-6 “kks/k izfrosnu dh “kSyh 

20-7 izfrosnu ds izdkj 

20-8 cks/k iz”u 

20-9 cks/k iz”u ds mÙkj 

20-10 Lo ij[k iz”u 

20-0 mís”; % 

bl bdkbZ ds v/;;u ds Ik”pkr~ fuEu rF;ksa dks tku ldsxsa& 

 “kks/k izfrosnu dSls fy[kk tkrk gSA 

 “kks/k izfrosnu ds egRoA  

 “kks/k izfrosnu fy[kus dh dykA  

 izfrosnu ys[ku ds pj.k] lkexzh rFkk fy[kus dh “kSyh dks tku ldsxsaA 
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20-1 egRo % 

izfrosnu ds }kjk “kks/kdÙkkZ vius “kks/k dh leL;k ml {ks= esa fd;s x;s dk;ksZa “kks/k dh izfØ;k] mlds 
vk¡dM+ksa rFkk izkIr fu’d’kksZa dks fyfio) djrk gS] ftlls bl {ks= esa vU; :fpoku] O;fDr;ksa rd og igq¡p 
ldsa rFkk os mlds fu’d’kksZa dk ijh{k.k] ewY;kadu vkSj foospu dj ldsaA 

 “kks/k izfrosnu ls vU; “kks/kdÙkkZ mldh iqujkòfÙk ij vuko”;d le; Kkr djus ls cprs gSaA 

 “kks/k izfrosnu ml {ks= dh vU; leL;kvksa rFkk izLrqr vuqla/kku dh lhekvksa dh ppkZ dj Hkkoh “kks/k 

ds fy, lq>ko Hkh nsrk gSA 

 egRoiw.kZ mís”; dh ;g iwfrZ gksrh fd “kks/kdÙkkZ vius izfrosnu ds ek/;e ls fdlh fo”ks’k {ks= esa 

Kku&dks’k dh o`f) ds fy, }kj [kksy nsrk gSA vU; “kks/kdrkZ mlds izkIr fu’d’kksZa dk ewY;kadu dj 

vkxsa dk;Z djus ds fy, izsfjr gksrs gSA 

20-2 izLrkouk % 

“kks/k izfrosnu lapkj dk ek/;e] Kku ds izlkj dk rFkk ,d ih<+h ls nwljh ih<+h esa gLrkUrj.k dk 

ek/;e gSA izR;sd “kks/kdÙkkZ vyx&vyx Kku dh [kkst djrk gS] vkSj mls izLrqr djus ds fofHk™k rfjdksa dks 

viukrk gS ijUrq ,d lkekU; vkdkj fof/k] “kSyh rFkk cukoV esa izLrqr djuk vf/kd mfpr gksrk gSA izLrqr 

v/;k; esa “kks/k izfrosnu ds vo/kkj.kkvksa ds lkFk&lkFk] ys[ku ds pj.k] lkexzh rFkk “kSyh ij izdk”k Mkyk 

x;k gS] ftlls vkidks vius izkIr “kks/k Kku dks foLrkfjr djus esa ljyrk dh vuqHkwfr gks ldsaA 

20-3 izfrosnu dh ifjHkk’kk % 

*fjiksVZ* Report “kCn ySfVu Hkk’kk ds “kCn Reportere ls cuk gS ftldk vFkZ gksrk gS *okil ykvks* 

Bring Back bldk vFkZ ;g gqvk fd fdlh O;fDr dks fdlh dk;Z ds fy, Hkstk tkrk gS rks og okil vkdj 

Hkstus okys dks dk;Z ds ckjs eas crkrk gS ;k dksbZ oLrq eaxkbZ xbZ gks rks og ykdj nsrk gS vFkkZr~ “kks/k izfrosnu 

dk mís”; ;g gS& i<+us okys dks ;g crkuk fd “kks/k dk;Z dh leL;k D;k Fkh\ fdu fof/k;ksa dk iz;ksx fd;k 

x;k\ dkSu&dkSu ls urhts o [kkst dh tkudkjh gqbZ\ D;k&D;k lkekU;hdj.k ¼Generalisation½ o vFkZ 

¼Inferences½ fudkys x;s\ lkjka”k D;k gS\ lq>ko rFkk bu lcls vkSj D;k leL;k,¡ mRi™k gks ldrh gSa\ 

vkfnA izfrosnu dk mís”;] vUos’k.kkRed] fooj.kkRed] fØ;kRed ¼fdlh fuf”pr dk;Z fn”kk dk lq>ko fn;k 

tkos½ vFkok uhfr iz/kku gks ldrk gSA izfrosnu ds ys[ku ds rhu rRo gksrs gSa& ys[kd] ikBd ,oa lkexzhA 

izfrosnu ys[kd ds fy, vko”;d gS fd mls mlds ikBd ds Kku] vko”;drk] vfHko`fÙk ,oa #fp dh 

Hkyh&Hkk¡fr tkudkjh gksA bl izdkj “kks/k }kjk izkIr rF;ksa ,oa vk¡dM+ksa dk foospu djus ds ckn muds fu’d’kksZa 
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dks izfrosnu ds :Ik esa izLrqr fd;k tkrk gSA izfrosnu ,d izdkj ls lEiw.kZ “kks/k dk ,d fyf[kr fooj.k gksrk 

gSA 

20-4 izfrosnu ys[ku ds pj.k % 

,d izHkkoh izfrosnu ys[ku ds fuEUkfyf[kr pj.k gksrs gSa& 

izFke pj.k % lacaf/kr fo’k; dk xgu v/;;u djrs gq, mlds mís”; dks /;ku esa j[kukA 

nwljk pj.k % mís”;ksa ds vuqlkj vius dk;Z dh :Ikjs[kk rS;kj djukA 

rhljk pj.k % izfrosnu ls lacaf/kr fo’k; tSls fp=] vk¡dM+s vkSj lwph bR;kfn ,df=r djukA 

prqFkZ pj.k % vusd yksxksa ls feydj i{k&foi{k ds fopkjksa dks tkudj lwpuk ,df=r djukA 

iape pj.k % tk¡p iM+rky ls izkIr fd;s x;s lHkh lwpukvksa dks lkj.khc) djukA 

NBk pj.k % fu’d’kZ vkSj flQkfj”kksa dh :Ikjs[kk rS;kj djukA 

lkrok¡ pj.k % lHkh izys[kksa dks “kkfey djrs gq, eq[; izfrosnu djds] lfefr ds lHkh lnL;ksa ds 
 gLrk{kj ds lkFk izLrqr djukA 

 

20-5 “kks/k izfrosnu dh lkexzh % 

izfrosnu esa D;k&D;k ckrsa vkuh pkfg,\ bu ckrksa dks fdl rjg ls laxfBr fd;k tk; ftlls fd 
“kks/k }kjk izkIr lHkh tkudkfj;ksa dks lewps] ljy o Li’V :Ik esa nwljksa rd igq¡pk;k tk ldsa\ 

fofHk™k izdkj ds “kks/k gksrs gSa] vr% fofHk™k izdkj ls izfrosnu Hkh rS;kj fd;s tk ldrs gSa] fQj Hkh ,d 
“kks/k izfrosnu esa tks fo’k; ¼lkexzh½ gksrs gSa mudh ,d lkekU; :Ikjs[kk cukbZ tk ldrh gSA ;s lkexzh bl 
izdkj gSa& 

1- “kh’kZd ¼Heading½ % “kks/k izfrosnu dk vkajHk “kh’kZd ls gksrk gSA izfrosnu ds igys i`’B ij lcls 
Åij “kh’kZd fn;k tkrk gSA izfrosnu ds igys i`’B ij lcls Åij “kh’kZd fn;k tkrk gSA “kh’kZd “kks/k 
dk;Z ds fooj.k dh rjg gks ldrk gS] tSls] **Åuh oL=ksa ds lEcU/k esa miHkksDrkvksa dh izo`fÙk;ksa o 
O;ogkjksa dk losZ{k.kA** dHkh “kks/k dk “kh’kZd “kks/k ds mís”;ksa dks crkrs gq, gksrk gSa] **tSls& **foØ; 
;kstukvksa ¼migkj iqjLdkj vkfn½ ds ckjs esa miHkksDrk D;k lksprs gSaA** izFke i`’B ij “kh’kZd ds lh/ks 
dEiuh dk uke bR;kfn Hkh gksrk gSA 

2- izLrkouk ¼Introduction½ % izLrkouk esa vuqla/kku ds fo’k; ls ikBdksa dk ifjp; djk;k tkrk gSA 
blesa “kks/k ds fopkj dk mxz rFkk mlds egRo dks le>k;k tkrk gSA izLrkouk esa gh cgqr ls mu 
O;fDr;ksa laLFkkvksa vkfn dks /kU;okn fn;k tkrk gS ftuls fdlh Hkh izdkj dh lgk;rk ;k ijke”kZ izkIr 
gqvk gSA izLrkouk esa vU; eq[; ckrsa ;s nh tkrh gSa& 
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¼d½- vuqla/kku dk mís”; ¼Objectivs of Research½ % izfrosnu dk ,d cgqr gh egRoiw.kZ Hkkx 
gksrk gS mu mís”;ksa dk fooj.k nsuk ftuds dkj.k “kks/k dk;Z fd;k x;k gSA fdlh Hkh “kks/k 
dk;Z ds mís”; igys gh fu/kkZfjr dj fy, tkrs gSa vkSj bl “kks/k ds izfrosnu esa mudk 
mYys[k fd;k tkuk vfr vko”;d gksrk gSA 

¼[k½- leL;k,¡ ¼Problems½ % leL;k dh i`’BHkwfe rFkk mlds fo’k; esa vuqla/kku dh vko”;drk dk 
o.kZu Hkh izfrosnu ds izkjafHkd Hkkx esa gh fn;k tkuk pkfg,A leL;k ds izkjafHkd Hkkx esa gh 
fn;k tkuk pkfg,A leL;k dc ls vkSj dSls mRi™k gqbZ] bldk pquko fdl vk/kkj ij fd;k 
x;k rFkk bl leL;k ds v/;;u ls dkSu ls ykHk&gksus dh vk”kk gS vkfn ckrksa dk fooj.k 
leL;k ds lanHkZ eas fn;k tkuk pkfg,A 

¼x½- v/;;u {ks= o lhek,¡ ¼Area and scope of Research½ % “kks/k ds mís”; rFkk leL;k dk 
Li’Vhdj.k djus ds Ik”pkr~ v/;;u {ks= ds fo’k; esa Hkh izfrosnu ds fo’k; esa mYys[k fd;k 
tkrk gSA blds vUrxZr HkkSxksfyd {ks=&miHkksDrkvksa ds oxZ] e/;LFk] forj.k ds ek/;e] 
foKkiu ds lk/ku vkfn fdldk fdruk v/;;u fd;k tk;sxk bldk {ks= o lhek,¡ Li’V dh 
tkrh gSaA “kks/k dk;Z dks oSKkfud ,oa lgh djus ds fy, ;g vfr vko”;d gS fd v/;;u {ks= 
dks Li’V :Ik ls fu/kkZfjr dj fn;k tk, rFkk mldh lhek,¡ Hkh fu/kkZfjr dj fn;k tk, 
ftuds varxZr fd v/;;u dk;Z fd;k tk;sxkA izLrkouk esa ;g Hkh Li’V dj fn;k tkrk gS 
fd v/;;u {ks= dks lhfer djus ls D;k ykHk gksus dh vk”kk gSA 

¼?k½- iz;qDr “kks/k v/;;u i)fr;k¡ ¼Research Methodology½ % “kks/k izfrosnu izLrkouk eas bl 
ckr dk Hkh Li’V fooj.k fn;k tkrk gS fd rF;ksa o lwpukvksa dks fdu i)fr;ksa o izfof/k;ksa dh 
lgk;rk ls ,df=rk fd;k x;k gSA leL;k dks fdl n`f’Vdks.k ls ns[kk x;k gS vkSj ml nf̀’V 
ls ;s i)fr;k¡ gh D;ksa pquh x;haA izLrouk esa ;g Hkh Li’V fd;k tkrk gS fd lHkh izkFkfed o 
f}rh;d lzksrksa ls tks rF; lwpuk,¡ ,d= fd;s x;s mudks izkIr djus ds fy, fdu izfof/k;ksa 
dks dke esa yk;k x;kA blh izdkj iz”ukoyh] vuqlwph] lk{kkRdkj izfof/k lk{kkRdkj ekxZn”kZd 
rFkk ekid iSekuksa dk mi;ksx fd;k tk;s rks mudk foLr`r o.kZu fd;k tkrk gSA 

¼M+½- fun”kZu ¼Sampling½ % “kks/k izfrosnu dh izLrkouk eas fun”kZUk ds pquko dh fof/k dk mYys[k 
Hkh fd;k tkrk gSA lkFk esa ;g Hkh Li’V fd;k tkrk gS fd funsZ”ku dh tks iz.kkyh viukbZ xbZ 
ogh lcls mi;qDr D;ksa le>h xbZ gS\ 

3- vuqla/kku izfrosnu ds laxBu dk fooj.k ¼Organisation of Report½ % izfrosnu ds vkjaHk esa gh bl 
ckr dk fooj.k fn;k tkrk gS fd izfrosnu dks fdl rjg ls laxfBr fd;k x;k gS\ izfrosnu ds 
ikBd dks izfrosnu ds laxBu o O;oLFkk ds fooj.k ls mldks le>us esa rFkk nwljksa ls ml ij 
fopkj&foe”kZ djus esa lgk;rk feyrh gSA 

4- fo’k;&lwph ¼Contents½ % izfrosnu ds laxBu ds laf{kIr fooj.k ds vfrfjDr ,d foLr`r fo’k; lwph 
Hkh nh tkrh gS] ftlesa fd izfrosnu eas izLrqr fd;s x;s izR;sd v/;k; dk Øekuqlkj uke] ì’B la[;k 
vkfn fn;k tkrk gSA blls izfrosnu dk i<+us okyksa dks dksbZ Hkh lwpuk rFkk fo’k; <+w¡<+us esa vklkuh gks 
tkrh gSA 

5- izfrosnu dk eq[; Hkkx ¼Main Body of Report½ % Åij nh gqbZ lHkh ckrksa ds ckn “kks/k izfrosnu dk 
lcls egRoiw.kZ Hkkx vkrk gSA bl Hkkx esa dbZ v/;k;ksa esa ckaVdj ,d= dh xbZ lwpukvksa o rF;ksa dks 
O;ofLFkr <+ax ls izLrqr fd;k tkrk gSA lewps rF;ksa dk oxhZdj.k lkj.kh;u] fo”ys’k.k ,oa O;k[;k 
bUgh v/;k;ksa esa nh tkrh gSA rF;ksa dks lkjf.k;ksa ds vfrfjDr fp=ksa] js[kkfp=ksa vkfn ds ek/;e ls Hkh 
izdV fd;k tkrk gSA rF;ksa dks O;ofLFkfr <+ax ls izLrqr djus ds fy, vfrfjDr mudk fo”ys’k.k ,oa 
o.kZukRed O;k[;k Hkh nh tkrh gSA O;k[;k eas mlds ifj.kkeksa o fu’d’kksZa dks izLrqr fd;k tkrk gSA 
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6- vuqla/kku fu’d’kZ ,oa lq>ko ¼Findings and Suggestions½ % var esa ,d vyx v/;k; esa la{ksi esa 
vuqla/kku ds fu’d’kZ izLrqr fd;s tkrs gSaA fu’d’kZ “kks/k ds vuq:Ik gh gksus pkfg,A fu’d’kZ ds lkFk gh 
LkEcfU/kr fu’d’kksZa ds vk/kkj ij fn;s tkrs gSaA 

7- ifjf”k’V ¼Appendix½ % ns[kk tk; rks fu’d’kksZa o lq>koksa ds lkFk gh vuqla/kku dk ewy izfrosnu 
lekIr gks tkrk gSA ijUrq dqN ,sls izys[k fooj.k] lfj.kh] fp=] js[kkfp= vkfn gksrs gSa tks fd v/;;u 
dh izekf.kdrk dks fl) djus esa lgk;d gksrs gSaA blfy, mUgsa izfrosnu ds vUr esa ifjf”k’V ds :Ik 
esa izfrosnu ds lkFk tksM+dj ikBdksa ds le{k izLrqr fd;k tkrk gSA blesa iqLrd lwph ¼Bibliography½ 
vkfn dks lfEefyr fd;k tkrk gSA 

20-6 “kks/k izfrosnu dh “kSyh % 

“kks/kdrkZvksa ls vis{kk dh tkrh gS fd mls fy[kus rFkk fooj.kksa ds izLrqrhdj.k dh “kSyh ,oa dyk dk 
Kku gksA “kSyh dsoy fujarj vH;kl rFkk v/;;u }kjk gh fodflr gks ldrh gS fQj Hkh fdlh Hkh {ks= esa 
ys[kd ds fy, “kq) ik.Mqfyfi iz;ksx djrs le; izR;sd “kCn rFkk okD; ds iz;ksx ds izfr /;ku nsuk vko”;d 
gSA Hkk’kk ds izdk.M fo}kuksa rFkk vuqHkoh ys[kdksa }kjk bl fo’k; esa lgk;rk fy;k tk ldrk gSA “kks/k v/;;u 
dks fy[krs le; fuEu dk vuqlj.k djuk pkfg, %& 

1- “kks/k izca/k rFkk “kks/k fooj.k ml Hkk’kk esa fy[kk tkuk pkfg, ftls “kks/k laLFkk ekU; dh gksA 

2- Hkk’kk ljy] mfpr rFkk izHkko”kkyh gksuk pkfg,A 

3- “kks/k v/;;u vfHkO;fDr dh “kSyh fo}rkiw.kZ] jukRed oLrqfu’B] laf{kIr rFkk Li’V gksuh pkfg,A 

4- fopkjksa dk fodkl rdZ&laxr rFkk izLrqrhdj.k fof/k iwoZd gksuk pkfg,A 

5- lkekU;r% Hkwrdky esa fooj.k nsuk gh mÙke gksxk] tc rd fd dksbZ rF; orZeku ifjfLFkfr ls 
lEcfU/kr u gksa] vFkok mu rF;ksa ds vk/kkj ij dksbZ Hkfo’; laca/kh fVIi.kh u gksA dky ls lacaf/kr Ø; 
dk iw.kZr% /;ku j[kuk pkfg,A 

6- izfrosnu esa v/;;u ds nkSjku vkus okyh leL;kvksa ,oa dfe;ksa dk Hkh mYys[k gksuk pkfg, rkfd 
Hkfo’; eas vuqla/kku djus okyksa dk ekxZn”kZu gks ldsaA 

7- izfrosnu esa uohu vo/kkj.kkvksa ,oa fl)kUrksa ds izfriknu dk iz;Ru gksuk pkfg,A 

20-7 izfrosnu ds izdkj % 

izfrosnu ds rhu izdkj gksrs gSa %& 

1- O;fDrxr izfrosnu 

2- laxBukRed izfrosnu( rFkk 

2- fooj.kkRed izfrosnu 
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1- O;fDrxr izfrosnu %

og izfrosnu ftlesa O;fDr vius thou ls lacaf/kr fofHk™k ?kVukvksa dks Øeokj] mYysf[kr 
djrk gSA mls O;fDrxr izfrosnu dgrs gSaA ;g dHkh&dHkh Mk;jh dk :Ik Hkh ys ysrk gS] vFkkZr~ ;g 
izfrosnu dk Js’Bre :Ik ugha gSA  

2- laxBukRed izfrosnu %

og izfrosnu ftlesa fdlh laLFkk ds lHkk] cSBd bR;kfn dk fooj.k fn;k tkrk gS og 
laxBukRed izfrosnu dgykrk gSA ;gk¡ izfrosnu dk ys[kd laxBu ds ckjs esa gh fy[krk gS vius ckjs 
esa ughaA tSls fdlh daiuh dk okf’kZd izfrosnuA 

3- fooj.kkRed izfrosnu %

og izfrosnu ftlesa fdlh ;k=k] esys] lHkk] jSyh vkfn dk fooj.k izLrqr fd;k tkrk gSa og 
fooj.kkRed izfrosnu dgykrk gS] blesa lR;rk vkSj ys[kd dh fu’Bk dk ijh{kk gks tkrk gSA 

20-8 cks/k iz”u %

fjDr LFkkuksa dh iwfrZ djsa & 

1- ,d izHkkoh izfrosnu ys[ku ds------------------------- pj.k gksrs gSaA
2- izfrosnu dk vkjaHk----------------------ls gksrk gSA
3- izfrosnu ,d izdkj ls-----------------------------“kks/k dk ,d fyf[kr fooj.k gksrk gSA
4- v/;;u dh izekf.kdrk dks fl) djus ds fy,----------------------------dh vko”;drk gksrh gSA
5- izfrosnu--------------------------- izdkj ds gksrs gSaA
6- izfrosnu-----------------------izdkj ds gksrs gSaA

lR; ,oa vlR; dFku Nk¡fV,& 

1- “kks/k izfrosnu ftleas O;fDr vius thou ls lacaf/kr fofHk™k ?kVukvksa dk Øeokj mYys[k djrk gS
laxBukRed izfrosnu dgykrk gSA

2- og izfrosnu ftlesa O;fDr vius thou ls lacaf/kr fofHk™k ?kVukvksa dk Øeokj mYys[k djrk gS
laxBukRed izfrosnu dgykrk gSA

3- izfrosnu esa uohu vo/kkj.kkvksa ,oa fl)kUrksa dk izfriknu gksuk pkfg,A
4- funsZ”ku ds fy, viuk;h x;h i)fr dk mYys[k “kks/k izfrosnu esa ugh gksrk gSA
5- “kks/k izfrosnu lapkj dk ek/;e Kku ds izlkj dk rFkk ,d ih<+h ls nwljh ih<+h es gLrkUrj.k dk

ek/;e gSA

20-9 cks/k iz”uksa ds mÙkj %

fjDr Lrkuksa okys iz”uksa ds mÙkj & 

1- lkr(  2- lEiw.kZ( 3- “kh’kZd( 4- ifjf”k’V( 5- rhuA
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lR; ,oa vlR; okys iz”uksa ds mÙkj & 

1- lR;( 2- vlR;( 3- lR;( 4- vlR;( 5- lR;A

20-10 Lo ij[k iz”u %

1- izfrosnu dk vFkZ ,oa ifjHkk’kk fyf[k,A

2- izfrosnu fdrus pj.kksa ;s iw.kZ gksrk gS] O;k[;k dhft,A

3- izfrosnu dh fo’k; lkexzh esa fHk™k&fHk™k fo’k;ksa dks lfEefyr fd;k tkrk gSA Li’V djsaA

4- “kks/k izfrosnu dh “kSyh ij izdk”k Mkfy,A

5- izfrosnu dh fdrus izdkj gS mYysf[kr dhft,A

@@@@ 
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LOGARITHMS 
0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

10 0000 0043 0086 0128 0170 4 9 13 17 21 26 30 34 38 
0212 0253 0294 0334 0374 4 8 12 16 20 24 28 32 37 

11 0414 0453 0492 0531 0569 4 8 12 15 19 23 27 31 35 
0607 0645 0682 0719 0755 4 7 11 15 19 22 26 30 33 

12 0792 0828 0864 0899 0934 0969 3 7 11 14 18 21 25 28 32 
1004 1038 1072 1106 3 7 10 14 17 20 24 27 31 

13 1139 1173 1206 1239 1271 3 7 10 13 16 20 23 26 30 
1303 1335 1367 1399 1430 3 7 10 12 16 19 22 25 29 

14 1461 1492 1523 1553 3 6 9 12 15 18 21 24 28 
1584 1614 1644 1673 1703 1732 3 6 9 12 15 17 20 23 26 

15 1761 1790 1818 1847 1875 1903 3 6 9 11 14 17 20 23 26 
1931 1959 1987 2014 3 5 8 11 14 16 19 22 25 

16 2041 2068 2095 2122 2148 3 5 8 11 14 16 19 22 24 
2175 2201 2227 2253 2279 3 5 8 10 13 15 18 21 23 

17 2304 2330 2355 2380 2405 2430 3 5 8 10 13 15 18 20 23 
2455 2480 2504 2529 2 5 7 10 12 15 17 19 22 

18 2553 2577 2601 2625 2648 2 5 7 9 12 14 16 19 21 
2672 2695 2718 2742 2765 2 5 7 9 11 14 16 18 21 

19 2788 2810 2833 2856 2878 2 4 7 9 11 13 16 18 20 
2900 2923 2945 2967 2989 2 4 6 8 11 13 15 17 19 

20 3010 3032 3054 3075 3096 3118 3139 3160 3181 3201 2 4 6 8 11 13 15 17 19 

21 3222 3243 3263 3284 3304 3324 3345 3365 3385 3404 2 4 6 8 10 12 14 16 18 

22 3424 3444 3464 3483 3502 3522 3541 3560 3579 3598 2 4 6 8 10 12 14 15 17 

23 3617 3636 3655 3674 3692 3711 3729 3747 3766 3784 2 4 6 7 9 11 13 15 17 

24 3802 3820 3838 3856 3874 3892 3909 3927 3945 3962 2 4 5 7 9 11 12 14 16 

25 3979 3997 4014 4031 4048 4065 4082 4099 4116 4133 2 3 5 7 9 10 12 14 15 

26 4150 4166 4183 4200 4216 4232 4249 4265 4281 4298 2 3 5 7 8 10 11 13 1S 

27 4314 4330 4346 4362 4378 4393 4409 4425 4440 4456 2 3 5 6 8 9 11 13 14 

28 4472 4487 4502 4518 4533 4548 4564 4579 4594 4609 2 3 5 6 8 9 11 12 14 

29 4624 4639 4654 4669 4683 4698 4713 4728 4742 4757 1 3 4 6 7 9 10 12 13 

30 4771 4786 4800 4814 4829 4843 4857 4871 4886 4900 1 3 4 6 7 9 10 11 13 

31 4914 4928 4942 4955 4969 4983 4997 5011 5024 5038 1 3 4 6 7 8 10 11 12 

32 5051 5065 5079 5092 5105 5119 5132 5145 5159 5172 1 3 4 5 7 8 9 11 12 

33 5185 5198 5211 5224 5237 5250 5263 5276 5289 5302 1 3 4 5 6 8 9 10 12 

34 5315 5328 5340 5353 5366 5378 5391 5403 5416 5428 1 3 4 5 6 8 9 10 11 

35 5441 5453 5465 5478 5490 5502 5514 5527 5539 5551 1 2 4 5 6 7 9 10 11 

36 5563 5575 5587 5599 5611 5623 5635 5647 5658 5670 1 2 4 5 6 7 8 10 11 

37 5682 5694 5705 5717 5729 5740 5752 5763 5775 5786 1 2 3 5 6 7 8 9 10 

38 5798 5809 5821 5832 5843 5855 5866 5877 5888 5899 1 2 3 5 6 7 8 9 10 

39 5911 5922 5933 5944 5955 5966 5977 5988 5999 6010 1 2 3 4 5 7 8 9 10 

40 6021 6031 6042 6053 6064 6075 6085 6096 6107 6117 1 2 3 4 5 6 8 9 10 

41 6128 6138 6149 6160 6170 6180 6191 6201 6212 6222 1 2 3 4 5 6 7 8 9 

42 6232 6243 6253 6263 6274 6284 6294 6304 6314 6325 1 2 3 4 5 6 7 8 9 

43 6335 6345 6355 6365 6375 6385 6395 6405 6415 6425 1 2 3 4 5 6 7 8 9 

44 6435 6444 6454 6464 6474 6484 6493 6503 6513 6522 1 2 3 4 5 6 7 8 9 

45 6532 6542 6551 6561 6571 6580 6590 6599 6609 6618 1 2 3 4 5 6 7 8 9 

46 6628 6637 6646 6656 6665 6675 6684 6693 6702 6712 1 2 3 4 5 6 7 7 8 

47 6721 6730 6739 6749 6758 6767 6776 6785 6794 6803 1 2 3 4 5 5 6 7 8 

48 6812 6821 6830 6839 6848 6857 6866 6875 6884 6893 1 2 3 4 4 5 6 7 8 

49 6902 6911 6920 6928 6937 6946 6955 6964 6972 6981 1 2 3 4 4 5 6 7 8 
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LOGARITHMS 

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

50 6990 6998 7007 7016 7024 7033 7042 7050 7059 7067 1 2 3 3 4 5 6 7 8 

51 7076 7084 7093 7101 7110 7118 7126 7135 7143 7152 1 2 3 3 4 5 6 7 8 

52 7160 7168 7177 7185 7193 7202 7210 7218 7226 7235 1 2 2 3 4 5 6 7 7 

53 7243 7251 7259 7267 7275 7284 7292 7300 7308 7316 1 2 2 3 4 5 6 6 7 

54 7324 7332 7340 7348 7356 7364 7372 7380 7388 7396 1 2 2 3 4 5 6 6 7 

55 7404 7412 7419 7427 7435 7443 7451 7459 7466 7474 1 2 2 3 4 5 5 6 7 

56 7482 7490 7497 7505 7513 7520 7528 7536 7543 7551 1 2 2 3 4 5 5 6 7 

57 7559 7566 7574 7582 7589 7597 7604 7612 7619 7627 1 2 2 3 4 5 5 6 7 

58 7634 7642 7649 7657 7664 7672 7679 7686 7694 7701 1 1 2 3 4 4 5 6 7 

59 7709 7716 7723 7731 7738 7745 7752 7760 7767 7774 1 1 2 3 4 4 5 6 7 

60 7782 7789 7796 7803 7810 7818 7825 7832 7839 7846 1 1 2 3 4 4 5 6 6 

61 7853 7860 7868 7875 7882 7889 7896 7903 7910 7917 1 1 2 3 4 4 5 6 6 

62 7924 7931 7938 7945 7952 7959 7966 7973 7980 7987 1 1 2 3 3 4 5 6 6 

63 7993 8000 8007 8014 8021 8028 8035 8041 8048 8055 1 1 2 3 3 4 5 5 6 

64 8062 8069 8075 8082 8089 8096 8102 8109 8116 8122 1 1 2 3 3 4 5 5 6 

65 8129 8136 8142 8149 8156 8162 8169 8176 8182 8189 1 1 2 3 3 4 5 5 6 

66 8195 8202 8209 8215 8222 8228 8235 8241 8248 8254 1 1 2 3 3 4 5 5 6 

67 8261 8267 8274 8280 8287 8293 8299 8306 8312 8319 1 1 2 3 3 4 5 5 6 

68 8325 8331 8338 8344 8351 8357 8363 8370 8376 8382 1 1 2 3 3 4 4 5 6 

69 8388 8395 8401 8407 8414 8420 8426 8432 8439 8445 1 1 2 2 3 4 4 5 6 

70 8451 8457 8463 8470 8476 8482 8488 8494 8500 8506 1 1 2 2 3 4 4 5 6 

71 8513 8519 8525 8531 8537 8543 8549 8555 8561 8567 1 1 2 2 3 4 4 5 5 

72 8573 8579 8585 8591 8597 8603 8609 8615 8621 8627 1 1 2 2 3 4 4 5 5 

73 8633 8639 8645 8651 8657 8663 8669 8675 8681 8686 1 1 2 2 3 4 4 5 5 

74 8692 8698 8704 8710 8716 8722 8727 8733 8739 8745 1 1 2 2 3 4 4 5 5 

75 8751 8756 8762 8768 8774 8779 8785 8791 8797 8802 1 1 2 2 3 3 4 5 5 

76 8808 8814 8820 8825 8831 8837 8842 8848 8854 8859 1 1 2 2 3 3 4 5 5 

77 8865 8871 8876 8882 8887 8893 8899 8904 8910 8915 1 1 2 2 3 3 4 4 5 

78 8921 8927 8932 8938 8943 8949 8954 8960 8965 8971 1 1 2 2 3 3 4 4 5 

79 8976 8982 8987 8993 8998 9004 9009 9015 9020 9025 1 1 2 2 3 3 4 4 5 

80 9031 9036 9042 9047 9053 9058 9063 9069 9074 9079 1 1 2 2 3 3 4 4 5 

81 9085 9090 9096 9101 9106 9112 9117 9122 9128 9133 1 1 2 2 3 3 4 4 5 

82 9138 9143 9149 9154 9159 9165 9170 9175 9180 9186 1 1 2 2 3 3 4 4 5 

83 9191 9196 9201 9206 9212 9217 9222 9227 9232 9238 1 1 2 2 3 3 4 4 5 

84 9243 9248 9253 9258 9263 9269 9274 9279 9284 9289 1 1 2 2 3 3 4 4 5 

85 9294 9299 9304 9309 9315 9320 9325 9330 9335 9340 1 1 2 2 3 3 4 4 5 

86 9345 9350 9355 9360 9365 9370 9375 9380 9385 9390 1 1 2 2 3 3 4 4 5 

87 9395 9400 9405 9410 9415 9420 9425 9430 9435 9440 0 1 1 2 2 3 3 4 4 

88 9445 9450 9455 9460 9465 9469 9474 9479 9484 9489 0 1 1 2 2 3 3 4 4 

89 9494 9499 9504 9509 9513 9518 9523 9528 9533 9538 0 1 1 2 2 3 3 4 4 

90 9542 9547 9552 9557 9562 9566 9571 9576 9581 9586 0 1 1 2 2 3 3 4 4 

91 9590 9595 9600 9605 9609 9614 9619 9624 9628 9633 0 1 1 2 2 3 3 4 4 

92 9638 9643 9647 9652 9657 9661 9666 9671 9675 9680 0 1 1 2 2 3 3 4 4 

93 9685 9689 9694 9699 9703 9708 9713 9717 9722 9727 0 1 1 2 2 3 3 4 4 

94 9731 9736 9741 9745 9750 9754 9759 9763 9768 9773 0 1 1 2 2 3 3 4 4 

95 9777 9782 9786 9791 9795 9800 9805 9809 9814 9818 0 1 1 2 2 3 3 4 4 

96 9823 9827 9832 9836 9841 9845 9850 9854 9859 9863 0 1 1 2 2 3 3 4 4 

97 9868 9872 9877 9881 9886 9890 9894 9899 9903 9908 0 1 1 2 2 3 3 4 4 

98 9912 9917 9921 9926 9930 9934 9939 9943 9948 9952 0 1 1 2 2 3 3 4 4 

99 9956 9961 9965 9969 9974 9978 9983 9987 9991 9996 0 1 1 2 2 3 3 3 4 

391



ANTILOGARITHMS 

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
00 1000 1002 1005 1007 1009 1012 1014 1016 1019 1021 0 0 1 1 1 1 2 2 2 
.01 1023 1026 1028 1030 1033 1035 1038 1040 1042 1045 0 0 1 1 1 1 2 2 2 
.02 1047 1050 1052 1054 1057 1059 1062 1064 1067 1069 0 0 1 1 1 1 2 2 2 
.03 1072 1074 1076 1079 1081 1084 1086 1089 1091 1094 0 0 1 1 1 1 2 2 2 
.04 1096 1099 1102 1104 1107 1109 1112 1114 1117 1119 0 1 1 1 1 2 2 2 2 

.05 1122 1125 1127 1130 1132 1135 1138 1140 1143 1146 0 1 1 1 1 2 2 2 2 

.06 1148 1151 1153 1156 1159 1161 1164 1167 1169 1172 0 1 1 1 1 2 2 2 2 

.07 1175 1178 1180 1183 1186 1189 1191 1194 1197 1199 0 1 1 1 1 2 2 2 2 

.08 1202 1205 1208 1211 1213 1216 1219 1222 1225 1227 0 1 1 1 1 2 2 2 3 

.09 1230 1233 1236 1239 1242 1245 1247 1250 1253 1256 0 1 1 1 1 2 2 2 3 

.10 1259 1262 1265 1268 1271 1274 1276 1279 1282 1285 0 1 1 1 1 2 2 2 3 

.11 1288 1291 1294 1297 1300 1303 1306 1309 1312 1315 0 1 1 1 2 2 2 2 3 

.12 1318 1321 1324 1327 1330 1334 1337 1340 1343 1346 0 1 1 1 2 2 2 2 3 

.13 1349 1352 1355 1358 1361 1365 1368 1371 1374 1377 0 1 1 1 2 2 2 3 3 

.14 1380 1384 1387 1390 1393 1396 1400 1403 1406 1409 0 1 1 1 2 2 2 3 3 

.15 1413 1416 1419 1422 1426 1429 1432 1435 1439 1442 0 1 1 1 2 2 2 3 3 

.16 1445 1449 1452 1455 1459 1462 1466 1469 1472 1476 0 1 1 1 2 2 2 3 3 

.17 1479 1483 1486 1489 1493 1496 1500 1503 1507 1510 0 1 1 1 2 2 2 3 3 

.18 1514 1517 1521 1524 1528 1531 1535 1538 1542 1545 0 1 1 1 2 2 2 3 3 

.19 1549 1552 1556 1560 1563 1567 1570 1574 1578 1581 0 1 1 1 2 2 3 3 3 

.20 1585 1589 1592 1596 1600 1603 1607 1611 1614 1618 0 1 1 1 2 2 3 3 3 

.21 1622 1626 1629 1633 1637 1641 1644 1648 1652 1656 0 1 1 2 2 2 3 3 3 

.22 1660 1663 1667 1671 1675 1679 1683 1687 1690 1694 0 1 1 2 2 2 3 3 3 

.23 1698 1702 1706 1710 1714 1718 1722 1726 1730 1734 0 1 1 2 2 2 3 3 4 

.24 1738 1742 1746 1750 1754 1758 1762 1766 1770 1774 0 1 1 2 2 2 3 3 4 

.25 1778 1782 1786 1791 1795 1799 1803 1807 1811 1816 0 1 1 2 2 2 3 3 4 

.26 1820 1824 1828 1832 1837 1841 1845 1849 1854 1858 0 1 1 2 2 3 3 3 4 

.27 1862 1866 1871 1875 1879 1884 1888 1892 1897 1901 0 1 1 2 2 3 3 3 4 

.28 1905 1910 1914 1919 1923 1928 1932 1936 1941 1945 0 1 1 2 2 3 3 4 4 

.29 1950 1954 1959 1963 1968 1972 1977 1982 1986 1991 0 1 1 2 2 3 3 4 4 

.30 1995 2000 2004 2009 2014 2018 2023 2028 2032 2037 0 1 1 2 2 3 3 4 4 

.31 2042 2046 2051 2056 2061 2065 2070 2075 2080 2084 0 1 1 2 2 3 3 4 4 

.32 2089 2094 2099 2104 2109 2113 2118 2123 2128 2133 0 1 1 2 2 3 3 4 4 

.33 2138 2143 2148 2153 2158 2163 2168 2173 2178 2183 0 1 1 2 2 3 3 4 4 

.34 2188 2193 2198 2203 2208 2213 2218 2223 2228 2234 1 1 2 2 3 3 4 4 5 

.35 2239 2244 2249 2254 2259 2265 2270 2275 2280 2286 1 1 2 2 3 3 4 4 5 

.36 2291 2296 2301 2307 2312 2317 2323 2328 2333 2339 1 1 2 2 3 3 4 4 5 

.37 2344 2350 2355 2360 2366 2371 2377 2382 2388 2393 1 1 2 2 3 3 4 4 5 

.38 2399 2404 2410 2415 2421 2427 2432 2438 2443 2449 1 1 2 2 3 3 4 4 5 

.39 2455 2460 2466 2472 2477 2483 2489 2495 2500 2506 1 1 2 2 3 3 4 5 5 

.40 2512 2518 2523 2529 2535 2541 2547 2553 2559 2564 1 1 2 2 3 4 4 5 5 

.41 2570 2576 2582 2588 2594 2600 2606 2612 2618 2624 1 1 2 2 3 4 4 5 5 

.42 2630 2636 2642 2649 2655 2661 2667 2673 2679 2685 1 1 2 2 3 4 4 5 6 

.43 2692 2698 2704 2710 2716 2723 2729 2735 2742 2748 1 1 2 3 3 4 4 5 6 

.44 2754 2761 2767 2773 2780 2786 2793 2799 2805 2812 1 1 2 3 3 4 4 5 6 

.45 2818 2825 2831 2838 2844 2851 2858 2864 2871 2877 1 1 2 3 3 4 5 5 6 

.46 2884 2891 2897 2904 2911 2917 2924 2931 2938 2944 1 1 2 3 3 4 5 5 6 

.47 2951 2958 2965 2972 2979 2985 2992 2999 3006 3013 1 1 2 3 3 4 5 5 6 

.48 3020 3027 3034 3041 3048 3055 3062 3069 3076 3083 1 1 2 3 4 4 5 6 6 

.49 3090 3097 3105 3112 3119 3126 3133 3141 3148 3155 1 1 2 3 4 4 5 6 6 
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ANTILOGARITHMS 

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
.50 3162 3170 3177 3184 3192 3199 3206 3214 3221 3228 1 1 2 3 4 4 5 6 7 
.51 3236 3243 3251 3258 3266 3273 3281 3289 3296 3304 1 2 2 3 4 5 5 6 7 
.52 3311 3319 3327 3334 3342 3350 3357 3365 3373 3381 1 2 2 3 4 5 5 6 7 
.53 3388 3396 3404 3412 3420 3428 3436 3443 3451 3459 1 2 2 3 4 5 6 6 7 
.54 3467 3475 3483 3491 3499 3508 3516 3524 3532 3540 1 2 2 3 4 5 6 6 7 

.55 3548 3556 3565 3573 3581 3589 3597 3606 3614 3622 1 2 2 3 4 5 6 7 7 

.56 3631 3639 3648 3656 3664 3673 3681 3690 3698 3707 1 2 3 3 4 5 6 7 8 

.57 3715 3724 3733 3741 3750 3758 3767 3776 3784 3793 1 2 3 3 4 5 6 7 8 

.58 3802 3811 3819 3828 3837 3846 3855 3864 3873 3882 1 2 3 4 4 5 6 7 8 

.59 3890 3899 3908 3917 3926 3936 3945 3954 3963 3972 1 2 3 4 5 5 6 7 8 

.60 3981 3990 3999 4009 4018 4027 4036 4046 4055 4064 1 2 3 4 5 6 6 7 8 

.61 4074 4083 4093 4102 4111 4121 4130 4140 4150 4159 1 2 3 4 5 6 7 8 9 

.62 4169 4178 4188 4198 4207 4217 4227 4236 4246 4256 1 2 3 4 5 6 7 8 9 

.63 4266 4276 4285 4295 4305 4315 4325 4335 4345 4355 1 2 3 4 5 6 7 8 9 

.64 4365 4375 4385 4395 4406 4416 4426 4436 4446 4457 1 2 3 4 5 6 7 8 9 

.65 4467 4477 4487 4498 4508 4519 4529 4539 4550 4560 1 2 3 4 5 6 7 8 9 

.66 4571 4581 4592 4603 4613 4624 4634 4645 4656 4667 1 2 3 4 5 6 7 9 10 

.67 4677 4688 4699 4710 4721 4732 4742 4753 4764 4775 1 2 3 4 5 7 8 9 10 

.68 4786 4797 4808 4819 4831 4842 4853 4864 4875 4887 1 2 3 4 6 7 8 9 10 

.69 4898 4909 4920 4932 4943 4955 4966 4977 4989 5000 1 2 3 5 6 7 8 9 10 

.70 5012 5023 5035 5047 5058 5070 5082 5093 5105 5117 1 2 4 5 6 7 8 9 11 

.71 5129 5140 5152 5164 5176 5188 5200 5212 5224 5236 1 2 4 5 6 7 8 10 11 

.72 5248 5260 5272 5284 5297 5309 5321 5333 5346 5358 1 2 4 5 6 7 9 10 11 

.73 5370 5383 5395 5408 5420 5433 5445 5458 5470 5483 1 3 4 5 6 8 9 10 11 

.74 5495 5508 5521 5534 5546 5559 5572 5585 5598 5610 1 3 4 5 6 8 9 10 12 

.75 5623 5636 5649 5662 5675 5689 5702 5715 5728 5741 1 3 4 5 7 8 9 10 12 

.76 5754 5768 5781 5794 5808 5821 5834 5848 5861 5875 1 3 4 5 7 8 9 11 12 

.77 5888 5902 5916 5929 5943 5957 5970 5984 5998 6012 1 3 4 5 7 8 10 11 12 

.78 6026 6039 6053 6067 6081 6095 6109 6124 6138 6152 1 3 4 6 7 8 10 11 13 

.79 6166 6180 6194 6209 6223 6237 6252 6266 6281 6295 1 3 4 6 7 9 10 11 13 

.80 6310 6324 6339 6353 6368 6383 6397 6412 6427 6442 1 3 4 6 7 9 10 12 13 

.81 6457 6471 6486 6501 6516 6531 6546 6561 6577 6592 2 3 5 6 8 9 11 12 14 

.82 6607 6622 6637 6653 6668 6683 6699 6714 6730 6745 2 3 5 6 8 9 11 12 14 

.83 6761 6776 6792 6808 6823 6839 6855 6871 6887 6902 2 3 5 6 8 9 11 13 14 

.84 6918 6934 6950 6966 6982 6998 7015 7031 7047 7063 2 3 5 6 8 10 11 13 15 

.85 7079 7096 7112 7129 7145 7161 7178 7194 7211 7228 2 3 5 7 8 10 12 13 15 

.86 7244 7261 7278 7295 7311 7328 7345 7362 7379 7396 2 3 5 7 8 10 12 13 15 

.87 7413 7430 7447 7464 7482 7499 7516 7534 7551 7568 2 3 5 7 9 10 12 14 16 

.88 7586 7603 7621 7638 7656 7674 7691 7709 7727 7745 2 4 5 7 9 11 12 14 16 

.89 7762 7780 7798 7816 7834 7852 7870 7889 7907 7925 2 4 5 7 9 11 13 14 16 

.90 7943 7962 7980 7998 8017 8035 8054 8072 8091 8110 2 4 6 7 9 11 13 15 17 

.91 8128 8147 8166 8185 8204 8222 8241 8260 8279 8299 2 4 6 8 9 11 13 15 17 

.92 8318 8337 8356 8375 8395 8414 8433 8453 8472 8492 2 4 6 8 10 12 14 15 17 

.93 8511 8531 8551 8570 8590 8610 8630 8650 8670 8690 2 4 6 8 10 12 14 16 18 

.94 8710 8730 8750 8770 8790 8810 8831 8851 8872 8892 2 4 6 8 10 12 14 16 18 

.95 8913 8933 8954 8974 8995 9016 9036 9057 9078 9099 2 4 6 8 10 12 15 17 19 

.96 9120 9141 9162 9183 9204 9226 9247 9268 9290 9311 2 4 6 8 11 13 15 17 19 

.97 9333 9354 9376 9397 9419 9441 9462 9484 9506 9528 2 4 7 9 11 13 15 17 20 

.98 9550 9572 9594 9616 9638 9661 9683 9705 9727 9750 2 4 7 9 11 13 16 18 20 

.99 9772 9795 9817 9840 9863 9886 9908 9931 9954 9977 2 5 7 9 11 14 16 18 20 
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PRESENT VALUE TABLE 

This table shows the discount factor for an amount at the end of n period at r% 

Periods 
(n) 1% 2% 3% 4% 

Interest rates (r) 
5% 6% 7% 8% 9% 10% 

1 .990 .980 .971 .962 .952 .943 .935 .926 .917 .909 
2 .980 .961 .943 .925 .907 .890 .873 .857 .842 .826 
3 .971 .942 .915 .889 .864 .840 .816 .794 .772 .751 
4 .961 .924 .888 .855 .823 .792 .763 .735 .708 .683 
5 .951 .906 .863 .822 .784 .747 .713 .681 .650 .621 

6 .942 .888 .837 .790 .746 .705 .666 .630 .596 .564 
7 .933 .871 .813 .760 .711 .665 .623 .583 .547 .513 
8 .923 .853 .789 .731 .677 .627 .582 .540 .502 .467 
9 .914 .837 .766 .703 .645 .592 .544 .500 .460 .424 

10 .905 .820 .744 .676 .614 .558 .508 .463 .422 .386 

11 .896 .804 .722 .650 .585 .527 .475 .429 .388 .350 
12 .887 .788 .701 .625 .557 .497 .444 .397 .356 .319 
13 .879 .773 .681 .601 .530 .469 .415 .368 .326 .290 
14 .870 .758 .661 .577 .505 .442 .388 .340 .299 .263 
15 .861 .743 .642 .555 .481 .417 .362 .315 .275 .239 

16 .853 .728 .623 .534 .458 .394 .339 .292 .252 .218 
17 .844 .714 .605 .513 .436 .371 .317 .270 .231 .198 
18 .836 .700 .587 .494 .416 .350 .296 .250 .212 .180 
19 .828 .686 .570 .475 .396 .331 .277 .232 .194 .164 
20 .820 .673 .554 .456 .377 .312 .258 .215 .178 .149 

Periods 
(n) 11% 12% 13% 14% 

Interest rates (r) 
15% 16% 17% 18% 19% 20% 

1 .901 .893 .885 .877 .870 .862 .855 .847 .840 .833 
2 .812 .797 .783 .769 .756 .743 .731 .718 .706 .694 
3 .731 .712 .693 .675 .658 .641 .624 .609 .593 .579 
4 .659 .636 .613 .592 .572 .552 .534 .516 .499 .482 
5 .593 .567 .543 .519 .497 .476 .456 .437 .419 .402 

6 .535 .507 .480 .456 .432 .410 .390 .370 .352 .335 
7 .482 .452 .425 .400 .376 .354 .333 .314 .296 .279 
8 .434 .404 .376 .351 .327 .305 .285 .266 .249 .233 
9 .391 .361 .333 .308 .284 .263 .243 .225 .209 .194 

10 .352 .322 .295 .270 .247 .227 .208 .191 .176 .162 

11 .317 .287 .261 .237 .215 .195 .178 .162 .148 .135 
12 .286 .257 .231 .208 .187 .168 .152 .137 .124 .112 
13 .258 .229 .204 .182 .163 .145 .130 .116 .104 .093 
14 .232 .205 .181 .160 .141 .125 .111 .099 .088 .078 
15 .209 .183 .160 .140 .123 .108 .095 .084 .074 .065 

16 .188 .163 .141 .123 .107 .093 .081 .071 .062 .054 
17 .170 .146 .125 .108 .093 .080 .069 .060 .052 .045 
18 .153 .130 .111 .095 .081 .069 .059 .051 .044 .038 
19 .138 .116 .098 .083 .070 .060 .051 .043 .037 .031 
20 .124 .104 .087 .073 .061 .051 .043 .037 .031 .026 
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CUMULATIVE PRESENT VALUE 

This table shows the annuity factor for an amount at the end of each year for n years at r%. 

Periods 
(n) 1% 2% 3% 4% 

Interest rates (r) 

5% 6% 7% 8% 9% 10% 
1 0.990 0.980 0.971 0.962 0.952 0.943 0.935 0.926 0.917 0.909 
2 1.970 1.942 1.913 1.886 1.859 1.833 1.808 1.783 1.759 1.736 
3 2.941 2.884 2.829 2.775 2.723 2.673 2.624 2.577 2.531 2.487 
4 3.902 3.808 3.717 3.630 3.546 3.465 3.387 3.312 3.240 3.170 
5 4.853 4.713 4.580 4.452 4.329 4.212 4.100 3.993 3.890 3.791 

6 5.795 5.601 5.417 5.242 5.076 4.917 4.767 4.623 4.486 4.355 
7 6.728 6.472 6.230 6.002 5.786 5.582 5.389 5.206 5.033 4.868 
8 7.652 7.325 7.020 6.733 6.463 6.210 5.971 5.747 5.535 5.335 
9 8.566 8.162 7.786 7.435 7.108 6.802 6.515 6.247 5.995 5.759 

10 9.471 8.983 8.530 8.111 7.722 7.360 7.024 6.710 6.418 6.145 

11 10.368 9.787 9.253 8.760 8.306 7.887 7.499 7.139 6.805 6.495 

12 11.255 10.575 9.954 9.385 8.863 8.384 7.943 7.536 7.161 6.814 
13 12.134 11.348 10.635 9.986 9.394 8.853 8.358 7.904 7.487 7.103 
14 13.004 12.106 11.296 10.563 9.899 9.295 8.745 8.244 7.786 7.367 
15 13.865 12.849 11.938 11.118 10.380 9.712 9.108 8.559 8.061 7.606 

16 14.718 13.578 12.561 11.652 10.838 10.106 9.447 8.851 8.313 7.824 
17 15.562 14.292 13.166 12.166 11.274 10.477 9.763 9.122 8.544 8.022 
18 16.398 14.992 13.754 12.659 11.690 10.828 10.059 9.372 8.756 8.201 
19 17.226 15.679 14.324 13.134 12.085 11.158 10.336 9.604 8.950 8.365 
20 18.046 16.351 14.878 13.590 12.462 11.470 10.594 9.818 9.129 8.514 

Periods 
(n) 11% 12% 13% 14% 

Interest rates (r) 

15% 16% 17% 18% 19% 20% 
1 0.901 0.893 0.885 0.877 0.870 0.862 0.855 0.847 0.840 0.833 
2 1.713 1.690 1.668 1.647 1.626 1.605 1.585 1.566 1.547 1.528 
3 2.444 2.402 2.361 2.322 2.283 2.246 2.210 2.174 2.140 2.106 
4 3.102 3.037 2.974 2.914 2.855 2.798 2.743 2.690 2.639 2.589 
5 3.696 3.605 3.517 3.433 3.352 3.274 3.199 3.127 3.058 2.991 

6 4.231 4.111 3.998 3.889 3.784 3.685 3.589 3.498 3.410 3.326 

7 4.712 4.564 4.423 4.288 4.160 4.039 3.922 3.812 3.706 3.605 
8 5.146 4.968 4.799 4.639 4.487 4.344 4.207 4.078 3.954 3.837 
9 5.537 5.328 5.132 4.946 4.772 4.607 4.451 4.303 4.163 4.031 

10 5.889 5.650 5.426 5.216 5.019 4.833 4.659 4.494 4.339 4.192 

11 6.207 5.938 5.687 5.453 5.234 5.029 4.836 4.656 4.486 4.327 
12 6.492 6.194 5.918 5.660 5.421 5.197 4.988 4.793 4.611 4.439 
13 6.750 6.424 6.122 5.842 5.583 5.342 5.118 4.910 4.715 4.533 
14 6.982 6.628 6.302 6.002 5.724 5.468 5.229 5.008 4.802 4.611 
15 7.191 6.811 6.462 6.142 5.847 5.575 5.324 5.092 4.876 4.675 

16 7.379 6.974 6.604 6.265 5.954 5.668 5.405 5.162 4.938 4.730 
17 7.549 7.120 6.729 6.373 6.047 5.749 5.475 5.222 4.990 4.775 
18 7.702 7.250 6.840 6.467 6.128 5.818 5.534 5.273 5.033 4.812 
19 7.839 7.366 6.938 6.550 6.198 5.877 5.584 5.316 5.070 4.843 
20 7.963 7.469 7.025 6.623 6.259 5.929 5.628 5.353 5.101 4.870 
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Future value of Re. 1 i.e. 

FUTURE VALUE TABLE 
n where r = interest rate; n = number of periods until payment or receipt. 

 

Periods 
(n) 

 
1% 

 
2% 

 
3% 

Interest rates (r) 
4% 5% 

 
6% 

 
7% 

 
8% 

1 1.01000 1.02000 1.03000 1.04000 1.05000 1.06000 1.07000 1.08000 
2 1.02010 1.04040 1.06090 1.08160 1.10250 1.12360 1.14490 1.16640 
3 1.03030 1.06121 1.09273 1.12486 1.15763 1.19102 1.22504 1.25971 
4 1.04060 1.08243 1.12551 1.16986 1.21551 1.26248 1.31080 1.36049 
5 1.05101 1.10408 1.15927 1.21665 1.27628 1.33823 1.40255 1.46933 

6 1.06152 1.12616 1.19405 1.26532 1.34010 1.41852 1.50073 1.58687 
7 1.07214 1.14869 1.22987 1.31593 1.40710 1.50363 1.60578 1.71382 
8 1.08286 1.17166 1.26677 1.36857 1.47746 1.59385 1.71819 1.85093 
9 1.09369 1.19509 1.30477 1.42331 1.55133 1.68948 1.83846 1.99900 

10 1.10462 1.21899 1.34392 1.48024 1.62889 1.79085 1.96715 2.15892 

11 1.11567 1.24337 1.38423 1.53945 1.71034 1.89830 2.10485 2.33164 
12 1.12683 1.26824 1.42576 1.60103 1.79586 2.01220 2.25219 2.51817 
13 1.13809 1.29361 1.46853 1.66507 1.88565 2.13293 2.40985 2.71962 
14 1.14947 1.31948 1.51259 1.73168 1.97993 2.26090 2.57853 2.93719 
15 1.16097 1.34587 1.55797 1.80094 2.07893 2.39656 2.75903 3.17217 

16 1.17258 1.37279 1.60471 1.87298 2.18287 2.54035 2.95216 3.42594 
17 1.18430 1.40024 1.65285 1.94790 2.29202 2.69277 3.15882 3.70002 
18 1.19615 1.42825 1.70243 2.02582 2.40662 2.85434 3.37993 3.99602 
19 1.20811 1.45681 1.75351 2.10685 2.52695 3.02560 3.61653 4.31570 
20 1.22019 1.48595 1.80611 2.19112 2.65330 3.20714 3.86968 4.66096 

21 1.23239 1.51567 1.86029 2.27877 2.78596 3.39956 4.14056 5.03383 
22 1.24472 1.54598 1.91610 2.36992 2.92526 3.60354 4.43040 5.43654 
23 1.25716 1.57690 1.97359 2.46472 3.07152 3.81975 4.74053 5.87146 
24 1.26973 1.60844 2.03279 2.56330 3.22510 4.04893 5.07237 6.34118 
25 1.28243 1.64061 2.09378 2.66584 3.38635 4.29187 5.42743 6.84848 

26 1.29526 1.67342 2.15659 2.77247 3.55567 4.54938 5.80735 7.39635 
27 1.30821 1.70689 2.22129 2.88337 3.73346 4.82235 6.21387 7.98806 
28 1.32129 1.74102 2.28793 2.99870 3.92013 5.11169 6.64884 8.62711 
29 1.33450 1.77584 2.35657 3.11865 4.11614 5.41839 7.11426 9.31727 
30 1.34785 1.81136 2.42726 3.24340 4.32194 5.74349 7.61226 10.06266 

31 1.36133 1.84759 2.50008 3.37313 4.53804 6.08810 8.14511 10.86767 
32 1.37494 1.88454 2.57508 3.50806 4.76494 6.45339 8.71527 11.73708 
33 1.38869 1.92223 2.65234 3.64838 5.00319 6.84059 9.32534 12.67605 
34 1.40258 1.96068 2.73191 3.79432 5.25335 7.25103 9.97811 13.69013 
35 1.41660 1.99989 2.81386 3.94609 5.51602 7.68609 10.67658 14.78534 

36 1.43077 2.03989 2.89828 4.10393 5.79182 8.14725 11.42394 15.96817 
37 1.44508 2.08069 2.98523 4.26809 6.08141 8.63609 12.22362 17.24563 
38 1.45953 2.12230 3.07478 4.43881 6.38548 9.15425 13.07927 18.62528 
39 1.47412 2.16474 3.16703 4.61637 6.70475 9.70351 13.99482 20.11530 
40 1.48886 2.20804 3.26204 4.80102 7.03999 10.28572 14.97446 21.72452 

1 + r 
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FUTURE VALUE OF RE. 1 PER PERIOD PAYMENT 

Future value of Re. 1 i.e. (1 + r)n−1 /r where r = interest rate; n = number of periods until payment or receipt. 

Periods Interest rates (r) 
(n) 1% 2% 3% 4% 5% 6% 7% 8% 
1 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
2 2.01000 2.02000 2.03000 2.04000 2.05000 2.06000 2.07000 2.08000 
3 3.03010 3.06040 3.09090 3.12160 3.15250 3.18360 3.21490 3.24640 
4 4.06040 4.12161 4.18363 4.24646 4.31013 4.37462 4.43994 4.50611 
5 5.10101 5.20404 5.30914 5.41632 5.52563 5.63709 5.75074 5.86660 

6 6.15202 6.30812 6.46841 6.63298 6.80191 6.97532 7.15329 7.33593 

7 7.21354 7.43428 7.66246 7.89829 8.14201 8.39384 8.65402 8.92280 
8 8.28567 8.58297 8.89234 9.21423 9.54911 9.89747 10.25980 10.63663 
9 9.36853 9.75463 10.15911 10.58280 11.02656 11.49132 11.97799 12.48756 

10 10.46221 10.94972 11.46388 12.00611 12.57789 13.18079 13.81645 14.48656 

11 11.56683 12.16872 12.80780 13.48635 14.20679 14.97164 15.78360 16.64549 
12 12.68250 13.41209 14.19203 15.02581 15.91713 16.86994 17.88845 18.97713 
13 13.80933 14.68033 15.61779 16.62684 17.71298 18.88214 20.14064 21.49530 
14 14.94742 15.97394 17.08632 18.29191 19.59863 21.01507 22.55049 24.21492 
15 16.09690 17.29342 18.59891 20.02359 21.57856 23.27597 25.12902 27.15211 

16 17.25786 18.63929 20.15688 21.82453 23.65749 25.67253 27.88805 30.32428 
17 18.43044 20.01207 21.76159 23.69751 25.84037 28.21288 30.84022 33.75023 
18 19.61475 21.41231 23.41444 25.64541 28.13238 30.90565 33.99903 37.45024 
19 20.81090 22.84056 25.11687 27.67123 30.53900 33.75999 37.37896 41.44626 
20 22.01900 24.29737 26.87037 29.77808 33.06595 36.78559 40.99549 45.76196 

21 23.23919 25.78332 28.67649 31.96920 35.71925 39.99273 44.86518 50.42292 
22 24.47159 27.29898 30.53678 34.24797 38.50521 43.39229 49.00574 55.45676 
23 25.71630 28.84496 32.45288 36.61789 41.43048 46.99583 53.43614 60.89330 
24 26.97346 30.42186 34.42647 39.08260 44.50200 50.81558 58.17667 66.76476 
25 28.24320 32.03030 36.45926 41.64591 47.72710 54.86451 63.24904 73.10594 

26 29.52563 33.67091 38.55304 44.31174 51.11345 59.15638 68.67647 79.95442 
27 30.82089 35.34432 40.70963 47.08421 54.66913 63.70577 74.48382 87.35077 
28 32.12910 37.05121 42.93092 49.96758 58.40258 68.52811 80.69769 95.33883 
29 33.45039 38.79223 45.21885 52.96629 62.32271 73.63980 87.34653 103.96594 
30 34.78489 40.56808 47.57542 56.08494 66.43885 79.05819 94.46079 113.28321 

31 36.13274 42.37944 50.00268 59.32834 70.76079 84.80168 102.07304 123.34587 
32 37.49407 44.22703 52.50276 62.70147 75.29883 90.88978 110.21815 134.21354 
33 38.86901 46.11157 55.07784 66.20953 80.06377 97.34316 118.93343 145.95062 
34 40.25770 48.03380 57.73018 69.85791 85.06696 104.18375 128.25876 158.62667 
35 41.66028 49.99448 60.46208 73.65222 90.32031 111.43478 138.23688 172.31680 

36 43.07688 51.99437 63.27594 77.59831 95.83632 119.12087 148.91346 187.10215 
37 44.50765 54.03425 66.17422 81.70225 101.62814 127.26812 160.33740 203.07032 
38 45.95272 56.11494 69.15945 85.97034 107.70955 135.90421 172.56102 220.31595 
39 47.41225 58.23724 72.23423 90.40915 114.09502 145.05846 185.64029 238.94122 
40 48.88637 60.40198 75.40126 95.02552 120.79977 154.76197 199.63511 259.05652 
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𝑥 

POISSON DISTRIBUTION 
e−ℎλ𝑥

𝑃 = 
𝑥! 

For a given value of λ an entry indicates the probability of a specific value of x. 

λ 

x 1 2 3 4 5 6 7 8 9 10 

0 0.3679 0.1353 0.0498 0.0183 0.0067 0.0025 0.0009 0.0003 0.0001 0.0000 

1 0.3679 0.2707 0.1494 0.0733 0.0337 0.0149 0.0064 0.0027 0.0011 0.0005 

2 0.1839 0.2707 0.2240 0.1465 0.0842 0.0446 0.0223 0.0107 0.0050 0.0023 

3 0.0613 0.1804 0.2240 0.1954 0.1404 0.0892 0.0521 0.0286 0.0150 0.0076 

4 0.0153 0.0902 0.1680 0.1954 0.1755 0.1339 0.0912 0.0573 0.0337 0.0189 

5 0.0031 0.0361 0.1008 0.1563 0.1755 0.1606 0.1277 0.0916 0.0607 0.0378 

6 0.0005 0.0120 0.0504 0.1042 0.1462 0.1606 0.1490 0.1221 0.0911 0.0631 

7 0.0001 0.0034 0.0216 0.0595 0.1044 0.1377 0.1490 0.1396 0.1171 0.0901 

8 0.0000 0.0009 0.0081 0.0298 0.0653 0.1033 0.1304 0.1396 0.1318 0.1126 

9 0.0002 0.0027 0.0132 0.0363 0.0688 0.1014 0.1241 0.1318 0.1251 

10 0.0000 0.0008 0.0053 0.0181 0.0413 0.0710 0.0993 0.1186 0.1251 

11 0.0002 0.0019 0.0082 0.0225 0.0452 0.0722 0.0970 0.1137 

12 0.0001 0.0006 0.0034 0.0113 0.0263 0.0481 0.0728 0.0948 

13 0.0000 0.0002 0.0013 0.0052 0.0142 0.0296 0.0504 0.0729 

14 0.0001 0.0005 0.0022 0.0071 0.0169 0.0324 0.0521 

15 0.0000 0.0002 0.0009 0.0033 0.0090 0.0194 0.0347 

16 0.0000 0.0003 0.0014 0.0045 0.0109 0.0217 

17 0.0001 0.0006 0.0021 0.0058 0.0128 

18 0.0000 0.0002 0.0009 0.0029 0.0071 

19 0.0001 0.0004 0.0014 0.0037 

20 0.0000 0.0002 0.0006 0.0019 

21 0.0001 0.0003 0.0009 

22 0.0000 0.0001 0.0004 

23 0.0000 0.0002 

24 0.0001 

25 0.0000 
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POISSON DISTRIBUTION 

λ 

x 11 12 13 14 15 16 17 18 19 20 

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

1 0.0002 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 0.0010 0.0004 0.0002 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

3 0.0037 0.0018 0.0008 0.0004 0.0002 0.0001 0.0000 0.0000 0.0000 0.0000 

4 0.0102 0.0053 0.0027 0.0013 0.0006 0.0003 0.0001 0.0001 0.0000 0.0000 

5 0.0224 0.0127 0.0070 0.0037 0.0019 0.0010 0.0005 0.0002 0.0001 0.0001 

6 0.0411 0.0255 0.0152 0.0087 0.0048 0.0026 0.0014 0.0007 0.0004 0.0002 

7 0.0646 0.0437 0.0281 0.0174 0.0104 0.0060 0.0034 0.0019 0.0010 0.0005 

8 0.0888 0.0655 0.0457 0.0304 0.0194 0.0120 0.0072 0.0042 0.0024 0.0013 

9 0.1085 0.0874 0.0661 0.0473 0.0324 0.0213 0.0135 0.0083 0.0050 0.0029 

10 0.1194 0.1048 0.0859 0.0663 0.0486 0.0341 0.0230 0.0150 0.0095 0.0058 

11 0.1194 0.1144 0.1015 0.0844 0.0663 0.0496 0.0355 0.0245 0.0164 0.0106 

12 0.1094 0.1144 0.1099 0.0984 0.0829 0.0661 0.0504 0.0368 0.0259 0.0176 

13 0.0926 0.1056 0.1099 0.1060 0.0956 0.0814 0.0658 0.0509 0.0378 0.0271 

14 0.0728 0.0905 0.1021 0.1060 0.1024 0.0930 0.0800 0.0655 0.0514 0.0387 

15 0.0534 0.0724 0.0885 0.0989 0.1024 0.0992 0.0906 0.0786 0.0650 0.0516 

16 0.0367 0.0543 0.0719 0.0866 0.0960 0.0992 0.0963 0.0884 0.0772 0.0646 

17 0.0237 0.0383 0.0550 0.0713 0.0847 0.0934 0.0963 0.0936 0.0863 0.0760 

18 0.0145 0.0255 0.0397 0.0554 0.0706 0.0830 0.0909 0.0936 0.0911 0.0844 

19 0.0084 0.0161 0.0272 0.0409 0.0557 0.0699 0.0814 0.0887 0.0911 0.0888 

20 0.0046 0.0097 0.0177 0.0286 0.0418 0.0559 0.0692 0.0798 0.0866 0.0888 

21 0.0024 0.0055 0.0109 0.0191 0.0299 0.0426 0.0560 0.0684 0.0783 0.0846 

22 0.0012 0.0030 0.0065 0.0121 0.0204 0.0310 0.0433 0.0560 0.0676 0.0769 

23 0.0006 0.0016 0.0037 0.0074 0.0133 0.0216 0.0320 0.0438 0.0559 0.0669 

24 0.0003 0.0008 0.0020 0.0043 0.0083 0.0144 0.0226 0.0328 0.0442 0.0557 

25 0.0001 0.0004 0.0010 0.0024 0.0050 0.0092 0.0154 0.0237 0.0336 0.0446 
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CUMULATIVE POISSON DISTRIBUTION 

For a given value of λ an entry indicates the probability of a equal to or less than the specific value of x 

For example if λ = 5, the probability of x being equal to or less than 6 is 0.7622 (in bold below). 

λ 
x 1 2 3 4 5 6 7 8 9 10 

0 0.3679 0.1353 0.0498 0.0183 0.0067 0.0025 0.0009 0.0003 0.0001 0.0000 

1 0.7358 0.4060 0.1991 0.0916 0.0404 0.0174 0.0073 0.0030 0.0012 0.0005 

2 0.9197 0.6767 0.4232 0.2381 0.1247 0.0620 0.0296 0.0138 0.0062 0.0028 

3 0.9810 0.8571 0.6472 0.4335 0.2650 0.1512 0.0818 0.0424 0.0212 0.0103 

4 0.9963 0.9473 0.8153 0.6288 0.4405 0.2851 0.1730 0.0996 0.0550 0.0293 

5 0.9994 0.9834 0.9161 0.7851 0.6160 0.4457 0.3007 0.1912 0.1157 0.0671 

6 0.9999 0.9955 0.9665 0.8893 0.7622 0.6063 0.4497 0.3134 0.2068 0.1301 

7 1.0000 0.9989 0.9881 0.9489 0.8666 0.7440 0.5987 0.4530 0.3239 0.2202 

8 0.9998 0.9962 0.9786 0.9319 0.8472 0.7291 0.5925 0.4557 0.3328 

9 1.0000 0.9989 0.9919 0.9682 0.9161 0.8305 0.7166 0.5874 0.4579 

10 0.9997 0.9972 0.9863 0.9574 0.9015 0.8159 0.7060 0.5830 

11 0.9999 0.9991 0.9945 0.9799 0.9467 0.8881 0.8030 0.6968 

12 1.0000 0.9997 0.9980 0.9912 0.9730 0.9362 0.8758 0.7916 

13 0.9999 0.9993 0.9964 0.9872 0.9658 0.9261 0.8645 

14 1.0000 0.9998 0.9986 0.9943 0.9827 0.9585 0.9165 

15 0.9999 0.9995 0.9976 0.9918 0.9780 0.9513 

16 1.0000 0.9998 0.9990 0.9963 0.9889 0.9730 

17 0.9999 0.9996 0.9984 0.9947 0.9857 

18 1.0000 0.9999 0.9993 0.9976 0.9928 

19 1.0000 0.9997 0.9989 0.9965 

20 0.9999 0.9996 0.9984 

21 1.0000 0.9998 0.9993 

22 0.9999 0.9997 

23 1.0000 0.9999 

24 1.0000 
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CUMULATIVE POISSON DISTRIBUTION 

λ 

x 11 12 13 14 15 16 17 18 19 20 

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

1 0.0002 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 0.0012 0.0005 0.0002 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

3 0.0049 0.0023 0.0011 0.0005 0.0002 0.0001 0.0000 0.0000 0.0000 0.0000 

4 0.0151 0.0076 0.0037 0.0018 0.0009 0.0004 0.0002 0.0001 0.0000 0.0000 

5 0.0375 0.0203 0.0107 0.0055 0.0028 0.0014 0.0007 0.0003 0.0002 0.0001 

6 0.0786 0.0458 0.0259 0.0142 0.0076 0.0040 0.0021 0.0010 0.0005 0.0003 

7 0.1432 0.0895 0.0540 0.0316 0.0180 0.0100 0.0054 0.0029 0.0015 0.0008 

8 0.2320 0.1550 0.0998 0.0621 0.0374 0.0220 0.0126 0.0071 0.0039 0.0021 

9 0.3405 0.2424 0.1658 0.1094 0.0699 0.0433 0.0261 0.0154 0.0089 0.0050 

10 0.4599 0.3472 0.2517 0.1757 0.1185 0.0774 0.0491 0.0304 0.0183 0.0108 

11 0.5793 0.4616 0.3532 0.2600 0.1848 0.1270 0.0847 0.0549 0.0347 0.0214 

12 0.6887 0.5760 0.4631 0.3585 0.2676 0.1931 0.1350 0.0917 0.0606 0.0390 

13 0.7813 0.6815 0.5730 0.4644 0.3632 0.2745 0.2009 0.1426 0.0984 0.0661 

14 0.8540 0.7720 0.6751 0.5704 0.4657 0.3675 0.2808 0.2081 0.1497 0.1049 

15 0.9074 0.8444 0.7636 0.6694 0.5681 0.4667 0.3715 0.2867 0.2148 0.1565 

16 0.9441 0.8987 0.8355 0.7559 0.6641 0.5660 0.4677 0.3751 0.2920 0.2211 

17 0.9678 0.9370 0.8905 0.8272 0.7489 0.6593 0.5640 0.4686 0.3784 0.2970 

18 0.9823 0.9626 0.9302 0.8826 0.8195 0.7423 0.6550 0.5622 0.4695 0.3814 

19 0.9907 0.9787 0.9573 0.9235 0.8752 0.8122 0.7363 0.6509 0.5606 0.4703 

20 0.9953 0.9884 0.9750 0.9521 0.9170 0.8682 0.8055 0.7307 0.6472 0.5591 

21 0.9977 0.9939 0.9859 0.9712 0.9469 0.9108 0.8615 0.7991 0.7255 0.6437 

22 0.9990 0.9970 0.9924 0.9833 0.9673 0.9418 0.9047 0.8551 0.7931 0.7206 

23 0.9995 0.9985 0.9960 0.9907 0.9805 0.9633 0.9367 0.8989 0.8490 0.7875 

24 0.9998 0.9993 0.9980 0.9950 0.9888 0.9777 0.9594 0.9317 0.8933 0.8432 

25 0.9999 0.9997 0.9990 0.9974 0.9938 0.9869 0.9748 0.9554 0.9269 0.8878 
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NORMAL DISTRIBUTION 

This table gives the area under the normal curve between the mean and a point Z standard deviations above the mean. 
The corresponding area for deviations below the mean can be found by symmetry. 

z = 
(x − 𝜇) 

𝜎 
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

0.0 .0000 .0040 .0080 .0120 .0159 .0199 .0239 .0279 .0319 .0359 
0.1 .0398 .0438 .0478 .0517 .0557 .0596 .0636 .0675 .0714 .0753 

0.2 .0793 .0832 .0871 .0910 .0948 .0987 .1026 .1064 .1103 .1141 
0.3 .1179 .1217 .1255 .1293 .1331 .1368 .1406 .1443 .1480 .1517 

0.4 .1554 .1591 .1628 .1664 .1700 .1736 .1772 .1808 .1844 .1879 

0.5 .1915 .1950 .1985 .2019 .2054 .2088 .2123 .2157 .2190 .2224 

0.6 .2257 .2291 .2324 .2357 .2389 .2422 .2454 .2486 .2518 .2549 
0.7 .2580 .2611 .2642 .2673 .2704 .2734 .2764 .2794 .2823 .2852 
0.8 .2881 .2910 .2939 .2967 .2995 .3023 .3051 .3078 .3106 .3133 
0.9 .3159 .3186 .3212 .3238 .3264 .3289 .3315 .3340 .3365 .3389 

1.0 .3413 .3438 .3461 .3485 .3508 .3531 .3554 .3577 .3599 .3621 

1.1 .3643 .3665 .3686 .3708 .3729 .3749 .3770 .3790 .3810 .3830 

1.2 .3849 .3869 .3888 .3907 .3925 .3944 .3962 .3980 .3997 .4015 

1.3 .4032 .4049 .4066 .4082 .4099 .4115 .4131 .4147 .4162 .4177 

1.4 .4192 .4207 .4222 .4236 .4251 .4265 .4279 .4292 .4306 .4319 

1.5 .4332 .4345 .4357 .4370 .4382 .4394 .4406 .4418 .4430 .4441 

1.6 .4452 .4463 .4474 .4485 .4495 .4505 .4515 .4525 .4535 .4545 

1.7 .4554 .4564 .4573 .4582 .4591 .4599 .4608 .4616 .4625 .4633 

1.8 .4641 .4649 .4656 .4664 .4671 .4678 .4686 .4693 .4699 .4706 

1.9 .4713 .4719 .4726 .4732 .4738 .4744 .4750 .4756 .4762 .4767 

2.0 .4772 .4778 .4783 .4788 .4793 .4798 .4803 .4808 .4812 .4817 

2.1 .4821 .4826 .4830 .4834 .4838 .4842 .4846 .4850 .4854 .4857 
2.2 .4861 .4865 .4868 .4871 .4875 .4878 .4881 .4884 .4887 .4890 
2.3 .4893 .4896 .4898 .4901 .4904 .4906 .4909 .4911 .4913 .4916 
2.4 .4918 .4920 .4922 .4925 .4927 .4929 .4931 .4932 .4934 .4936 

2.5 .4938 .4940 .4941 .4943 .4945 .4946 .4948 .4949 .4951 .4952 

2.6 .4953 .4955 .4956 .4957 .4959 .4960 .4961 .4962 .4963 .4964 

2.7 .4965 .4966 .4967 .4968 .4969 .4970 .4971 .4972 .4973 .4974 
2.8 .4974 .4975 .4976 .4977 .4977 .4978 .4979 .4980 .4980 .4981 

2.9 .4981 .4982 .4983 .4983 .4984 .4984 .4985 .4985 .4986 .4986 

3.0 .49865 .4987 .4987 .4988 .4988 .4989 .4989 .4989 .4990 .4990 

3.1 .49903 .4991 .4991 .4991 .4992 .4992 .4992 .4992 .4993 .4993 

3.2 .49931 .4993 .4994 .4994 .4994 .4994 .4994 .4995 .4995 .4995 
3.3 .49952 .4995 .4995 .4996 .4996 .4996 .4996 .4996 .4996 .4997 

3.4 .49966 .4997 .4997 .4997 .4997 .4997 .4997 .4997 .4997 .4998 
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T DISTRIBUTION TABLE 
The critical values of t distribution are calculated according to the probabilities of two alpha values and the degrees 
of freedom. The Alpha(α) values 0.05 one tailed and 0.1 two tailed are the two columns to be compared with the 
degrees of freedom in the row of the table. 

α (1 tail) 0.05 0.025 0.01 0.005 0.0025 0.001 0.0005 
α (2 tail) 0.10 0.05 0.02 0.01 0.005 0.002 0.001 

df 

1 6.3138 12.7065 31.8193 63.6551 127.3447 318.4930 636.0450 

2 2.9200 4.3026 6.9646 9.9247 14.0887 22.3276 31.5989 

3 2.3534 3.1824 4.5407 5.8408 7.4534 10.2145 12.9242 

4 2.1319 2.7764 3.7470 4.6041 5.5976 7.1732 8.6103 

5 2.0150 2.5706 3.3650 4.0322 4.7734 5.8934 6.8688 

6 1.9432 2.4469 3.1426 3.7074 4.3168 5.2076 5.9589 

7 1.8946 2.3646 2.9980 3.4995 4.0294 4.7852 5.4079 

8 1.8595 2.3060 2.8965 3.3554 3.8325 4.5008 5.0414 

9 1.8331 2.2621 2.8214 3.2498 3.6896 4.2969 4.7809 

10 1.8124 2.2282 2.7638 3.1693 3.5814 4.1437 4.5869 

11 1.7959 2.2010 2.7181 3.1058 3.4966 4.0247 4.4369 

12 1.7823 2.1788 2.6810 3.0545 3.4284 3.9296 4.3178 

13 1.7709 2.1604 2.6503 3.0123 3.3725 3.8520 4.2208 

14 1.7613 2.1448 2.6245 2.9768 3.3257 3.7874 4.1404 

15 1.7530 2.1314 2.6025 2.9467 3.2860 3.7328 4.0728 

16 1.7459 2.1199 2.5835 2.9208 3.2520 3.6861 4.0150 

17 1.7396 2.1098 2.5669 2.8983 3.2224 3.6458 3.9651 

18 1.7341 2.1009 2.5524 2.8784 3.1966 3.6105 3.9216 

19 1.7291 2.0930 2.5395 2.8609 3.1737 3.5794 3.8834 

20 1.7247 2.0860 2.5280 2.8454 3.1534 3.5518 3.8495 

21 1.7207 2.0796 2.5176 2.8314 3.1352 3.5272 3.8193 

22 1.7172 2.0739 2.5083 2.8188 3.1188 3.5050 3.7921 

23 1.7139 2.0686 2.4998 2.8073 3.1040 3.4850 3.7676 

24 1.7109 2.0639 2.4922 2.7970 3.0905 3.4668 3.7454 

25 1.7081 2.0596 2.4851 2.7874 3.0782 3.4502 3.7251 

26 1.7056 2.0555 2.4786 2.7787 3.0669 3.4350 3.7067 

27 1.7033 2.0518 2.4727 2.7707 3.0565 3.4211 3.6896 

28 1.7011 2.0484 2.4671 2.7633 3.0469 3.4082 3.6739 

29 1.6991 2.0452 2.4620 2.7564 3.0380 3.3962 3.6594 

30 1.6973 2.0423 2.4572 2.7500 3.0298 3.3852 3.6459 

31 1.6955 2.0395 2.4528 2.7440 3.0221 3.3749 3.6334 

32 1.6939 2.0369 2.4487 2.7385 3.0150 3.3653 3.6218 

33 1.6924 2.0345 2.4448 2.7333 3.0082 3.3563 3.6109 

34 1.6909 2.0322 2.4411 2.7284 3.0019 3.3479 3.6008 

35 1.6896 2.0301 2.4377 2.7238 2.9961 3.3400 3.5912 

36 1.6883 2.0281 2.4345 2.7195 2.9905 3.3326 3.5822 

37 1.6871 2.0262 2.4315 2.7154 2.9853 3.3256 3.5737 

38 1.6859 2.0244 2.4286 2.7115 2.9803 3.3190 3.5657 

39 1.6849 2.0227 2.4258 2.7079 2.9756 3.3128 3.5581 
40 1.6839 2.0211 2.4233 2.7045 2.9712 3.3069 3.5510 
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CHI-SQUARE PROBABILITIES 
The areas given across the top are the areas to the right of the critical value. To look up an area on the left, subtract it from 
one, and then look it up (i.e.: 0.05 on the left is 0.95 on the right) 

𝑇ℎe 𝑠ℎ𝑎𝑑e𝑑 𝑎𝑟e𝑎 i𝑠 e𝑞𝑢𝑎𝑙 𝑡o 𝛼 fo𝑟  2 = 2
𝛼

df 0.995 0.99 0.975 0.95 0.90 0.10 0.050 0.025 0.01 0.005 
1 --- --- 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7.879 
2 0.010 0.020 0.051 0.103 0.211 4.605 5.991 7.378 9.210 10.597 
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345 12.838 
4 0.207 0.297 0.484 0.711 1.064 7.779 9.488 11.143 13.277 14.860 
5 0.412 0.554 0.831 1.145 1.610 9.236 11.070 12.833 15.086 16.750 

6 0.676 0.872 1.237 1.635 2.204 10.645 12.592 14.449 16.812 18.548 
7 0.989 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475 20.278 
8 1.344 1.646 2.180 2.733 3.490 13.362 15.507 17.535 20.090 21.955 
9 1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.023 21.666 23.589 

10 2.156 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.209 25.188 

11 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24.725 26.757 
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300 
13 3.565 4.107 5.009 5.892 7.042 19.812 22.362 24.736 27.688 29.819 
14 4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31.319 
15 4.601 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.578 32.801 

16 5.142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267 
17 5.697 6.408 7.564 8.672 10.085 24.769 27.587 30.191 33.409 35.718 
18 6.265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37.156 
19 6.844 7.633 8.907 10.117 11.651 27.204 30.144 32.852 36.191 38.582 
20 7.434 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566 39.997 

21 8.034 8.897 10.283 11.591 13.240 29.615 32.671 35.479 38.932 41.401 
22 8.643 9.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289 42.796 
23 9.260 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41.638 44.181 
24 9.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42.980 45.559 
25 10.520 11.524 13.120 14.611 16.473 34.382 37.652 40.646 44.314 46.928 

26 11.160 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290 
27 11.808 12.879 14.573 16.151 18.114 36.741 40.113 43.195 46.963 49.645 
28 12.461 13.565 15.308 16.928 18.939 37.916 41.337 44.461 48.278 50.993 
29 13.121 14.256 16.047 17.708 19.768 39.087 42.557 45.722 49.588 52.336 
30 13.787 14.953 16.791 18.493 20.599 40.256 43.773 46.979 50.892 53.672 

40 20.707 22.164 24.433 26.509 29.051 51.805 55.758 59.342 63.691 66.766 
50 27.991 29.707 32.357 34.764 37.689 63.167 67.505 71.420 76.154 79.490 
60 35.534 37.485 40.482 43.188 46.459 74.397 79.082 83.298 88.379 91.952 
70 43.275 45.442 48.758 51.739 55.329 85.527 90.531 95.023 100.425 104.215 
80 51.172 53.540 57.153 60.391 64.278 96.578 101.879 106.629 112.329 116.321 
90 59.196 61.754 65.647 69.126 73.291 107.565 113.145 118.136 124.116 128.299 

100 67.328 70.065 74.222 77.929 82.358 118.498 124.342 129.561 135.807 140.169 
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BINOMIAL 
COEFFICIENTS 

Example: (a + b)4 = a4 + 4a3b + 6a2b2 + 4ab3 + b4 

x 0 1 2 3 4 5 6 7 8 9 10 

n=1 1 1 

2 1 2 1 

3 1 3 3 1 

4 1 4 6 4 1 

5 1 5 10 10 5 1 

6 1 6 15 20 15 6 1 

7 1 7 21 35 35 21 7 1 

8 1 8 28 56 70 56 28 8 1 

9 1 9 36 84 126 126 84 36 9 1 

10 1 10 45 120 210 252 210 120 45 10 1 

11 1 11 55 165 330 462 462 330 165 55 11 

12 1 12 66 220 495 792 924 792 495 220 66 

13 1 13 78 286 715 1287 1716 1716 1287 715 286 

14 1 14 91 364 1001 2002 3003 3432 3003 2002 1001 

15 1 15 105 455 1365 3003 5005 6435 6435 5005 3003 

16 1 16 120 560 1820 4368 8008 11440 12870 11440 8008 

17 1 17 136 680 2380 6188 12376 19448 24310 24310 19448 

18 1 18 153 816 3060 8568 18564 31824 43758 48620 43758 

19 1 19 171 969 3876 11628 27132 50388 75582 92378 92378 

20 1 20 190 1140 4845 15504 38760 77520 125970 167960 184756 
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