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1. òŸëæaš tiuaiwfŸ, neh¡f§fŸ k‰W« tu«òfŸ

1.1 m¿Kf« :

 fâåfS«,	 jftš	 bjhêš	E£g§fS«	ãiwªj	 eÅd	cy»š,	 òŸëæaè‹	

K¡»a¤Jt«,	 	 äf	 e‹whf	midtuhY«	czu¥gL»wJ.	 òŸëæayhdJ,	m¿éaš	

rh®ªj	 muR¥	 gâfëš	 Mu«Ã¤J,	 étrha«,	 bghUëaš,	 tâféaš,	 cæçaš,	

kU¤Jt«,	 bjhêšJiw,	 Â£lälš,	 fšé	 ngh‹w	 gy	Jiwfëš,	mj‹	 ga‹ghLfŸ	

ts®ªJ	 bfh©nl	 tUtij¡	 fh©»nwh«.	 Ï‹iwa	 ãiyæš	 òŸëæaš	

ga‹gL¤j¥glhkš	kåj	thœé‰F	ts®¢Á	ÏuhJ	vdyh«.

1.2 òŸëæaè‹ njh‰wK« ts®¢ÁÍ« :

 ‘òŸëæaš’	 v‹w	 th®¤ij	 ‘°nl£l°’	 v‹w	 y¤Ô‹	 brhšèèUªJ	 ÃwªjJ.	

"°nl£l°	 v‹D«	 brhšè‰F	 ‘muR’	 v‹gJ	 bghUŸ.	 j‰nghija	 ts®¢Áailªj	 

ãiyia	 x¥ÃL«	 bghGJ,	 òŸëæaš	 bfhŸif,	 m¿éaš	 Kiwfëš	 jå	 K¤Âiu	

gÂ¤J	 tU»wJ.	 F¿¥ghf	 òŸëæaèš	 el¤j¥gL«	 fâj¡	 bfhŸif	 MŒÎfŸ	 

ntfkhf	ts®¢ÁailªJ	òÂa	f©LÃo¥òfis	cyf«	KGtJ«	cUth¡»	tU»wJ.

1.3 òŸëæaè‹ és¡f« :

 étu§fis¢	 nrfç¤J,	 Kiwahf	 RU¡»	më¥gJl‹,	MŒé‹	mo¥gilæš	

j¡f	 fhuz¤Jl‹	 rçahd	 KobtL¥gjhš	 òŸëæaš	 m¿éaš	 KiwÍl‹	

bjhl®òilaJ.	 v©	 étu§fis	 Kiwahf¢	 nrfç¤J	 nkY«	 bjëth¡FtJl‹	

òŸëæaš	bjhl®òilaJ.	‘òŸë	étu«’	v‹w	brhš

1.	 xU	F¿¥Ã£l	Ïl¤Âš	tÁ¡F«	k¡fë‹	v©â¡if,	mjhtJ	étu«

2.	 étu§fis	nrfç¤J,	gF¤jhŒÎ	brŒJ,	bjëth¡F«	Kiw	v‹gij¡	F¿¥gj‰F	

ga‹gL¤j¥	gL»wJ.

1.4 tiuaiwfŸ :

 gšntW	 fhy	 f£l§fëš	 òŸëæaš	 bt›ntW	 MÁça®fshš	 bt›ntW	

éjkhf	tiuaW¡f¥gL»wJ.	K‹ò	òŸëæaš	v‹gJ	muR	jftY¡F	k£Lnk	ÏUªJ	

tªjJ,	Ï¡fhy¤Âš	kåj	elto¡ifæ‹	x›bthU	braiyÍ«	rh®ªJŸsJ.	vdnt	

F¿¥Ã£l	 Jiw¡F	 k£Lnk	 c£g£l	 giHa	 tiuaiwfS¡F¥	 gÂyhf,	 K‰¿Y«	

všyht‰¿‰F«	 bghUªJkhW	 cŸs	 òÂa	 tiuaiwfŸ	 cUth¡f¥gL»‹wd.	 nkY«	

òŸëæaš	v‹gJ	òŸëæaš	étu§fŸ,	òŸëæaš	MŒÎ	KiwfŸ	v‹W	ÏU	éjkhf	

tiuaW¡f¥gL»‹wd.	 òŸëæaiy	 v©	 étu§fshf¡	 bfh©l	 Áy	 tiuaiwfŸ	

Ã‹tUkhW	:

1.	 x®	 Ïl¤ÂYŸs	 k¡fë‹	thœ¡if	 ãiyia¥	 bghW¤J	 Âu£l¥gL«	 jftšfis	

tif¥	gL¤jš.	F¿¥ghf	Ïit	v©â¡if	mo¥gilæš	m£ltiz¥	gL¤j¥g£L,	

tif¥gL¤j¥g£l	Kiwæš	mikªÂU¡F«.
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2.	 mséLjš,	 fz¡»Ljš,	 mšyJ	 Âd¥go	 Ïa‰if	 ãfœÎfis	 kÂ¥ÃLjš,	

Â£läLjš	 Kiw¥gL¤jš,	 gF¤J¡	 bfhŸsš	 mt‰¿‰»ilnaÍŸs	 K¡»a	

bjhl®òfis	btë¥gL¤jš	M»ad.

1.4.1 V.vš.bgsèæ‹ tiuaiw :

 x‹W¡bfh‹W	bjhl®òila	gšntW	Jiw	rh®ªj	érhuiz	ãfœé‹	v©	tot	

m¿¡if.

	 bgsèæ‹	T‰W¥go	òŸëæaš	v‹gJ	xU	Jiwæ‹	v©	tot	m¿éaš.

	 ÏJ	 KGika‰w	 tiuaiw	 v‹gJ	 bjëth»wJ.	 m¤Jl‹	ÏJ	étu§fis¤	

Âu£L«	Kiwia	k£L«	fU¤Âš	bfh©L	k‰wt‰iw	F¿¥ghf	gF¤jhŒjš,	és¡f«	

TWjš,	më¤jš	Kiw	ngh‹wt‰iw	é£L	éL»wJ.

	 "ruhrçfis¡	 TW«	 Kiwna	 òŸëæaš	 v‹W	 rçahf¡	 Twyh«"	 v‹W	

bgsè	 j‹Dila	 k‰bwhU	 tiuaiuæš	TW»wh®.	 òŸëæaš	étu§fis¥	 òçªJ	

bfhŸtj‰F«,	 	 x¥ÃLtj‰F«,	 ruhrç	 äf	K¡»akhdJ.	 våD«,	 òŸëæaš	 v‹gJ	

k‰w	msitfisÍ«	jUtjhš	nk‰f©l	tiuaiwÍ«	KGikahdjšy.

1.4.2 »uh¡°l‹ k‰W« bfslå‹ tiuaiw :

 ‘òŸëæaš	v‹gJ	v©	étu§fis	nrfç¥gJ,	më¥gJ,	 gF¤jhŒtJ,	 k‰W«	

és¡fkë¥gJ	 vd	 tiuaW¡f¥	 glyh«’	 msitæaš	 gF¥ghŒé‹	 go	 Ït®fë‹	

tiuaiwahdJ,	 m¿éaš	 ó®tkhfÎ«	 äf¢	 rçahfÎ«	 cŸsij¤	 bjëthf¡	

fh£L»wJ.		Ï›tiuaiwæ‹	go		eh‹F	ãiyfŸ	cŸsd.

1. étu§fis¢ nrfç¤jš :			ÏJnt	Kjš	goahfÎ«,	k‰w	KiwfS¡F	mo¤jskhfÎ«	

cŸsJ.	 étu§fis	 nrfç¥gj‰F	 K‹d®	 ftdkhf¤	 Â£lälš	 nt©L«.	

étu§fis¢	 nrfç¥gÂš	 KG¡fâ¥ò	 Kiw,	 khÂç	 fâ¥ò	 Kiw,	 Kjš	 ãiy	

étu§fis¢	nrfç¤jš,	Ïu©lh«	ãiy	étu§fis	nrfç¤jš	ngh‹w	bt›ntW	

KiwfŸ	cŸsd.	MŒÎ	brŒgt®	rçahd	Kiwia¥	ga‹gL¤Â¡	bfhŸs	nt©L«.

2. étu§fis më¤jš :	 mL¤J	 tU«	 MŒÎfS¡F	 cjÎ«	 Kiwæš,	 äf¢	

RU¡fkhfÎ«,	bghW¤jkhfÎ«	nrfç¤j	étu§fŸ	KGikÍ«	më¤jš	nt©L«.	

m›étu§fis	 m£ltizahfnth	 és¡f¥glkhfnth,	 tiuglkhfnth	

më¡fyh«.

3. étu§fë‹ gF¥ghŒÎ : ika	 <®¥ò	 msitfŸ,	 khWgh£lsit,	 x£LwÎ,	 cl‹	

khWghL	ngh‹w	msitfis	ca¤Jz®tj‰F	nrfç¡f¥g£l	étu§fŸ	ftdkhf	

MŒÎ	brŒa¥gl	nt©L«.

4. és¡fkë¤jš :			ÏWÂahf		nrfç¡f¥g£l		étu§fëš		ÏUªJ		xU		Koit¥		bgWjš	

nt©L«.	ÏJnt	és¡fkë¤jš	MF«.	gF¥ghŒé‹	mo¥gilæš	V‰òila	KoÎ	

vL¡f¥gl	nt©L«.	és¡fkë¥gj‰F	äf¢	Áwªj	ÂwikÍ«	mDgtK«	mtÁa«.
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1.4.3 bAnu° br¡ç°o‹ tiuaiw :

	 ‘K‹djhfnt	 Ô®khå¡f¥g£l	 xU	 neh¡f¤Â‰fhf	 xG§fhd	 Kiwæš	

nrfç¡f¥g£lJ«	 x‹nwhblh‹W	 x¥Ãl¡	 ToajhfÎ«,	 v©â¡ifæš	 Tw	

KotJ«,	ãahakhd	msÎ¡F	br«ikahf	kÂ¥Ãl¤	j¡fJ«,	gštif¡	fhuz§fshš	

F¿¥Ãl¤j¡f	 msÎ¡F	 ghÂ¡f¡	 ToaJkhd	 étu§fë‹	 bkh¤jnk	 òŸë	 étu«	

MF«.

	 nk‰f©l	tiuaiwna	äf	KGikahdjhfÎ«,	 òçªJ	bfhŸs¡	ToajhfÎ«	

fhz¥gL»wJ.

1.5 òŸëæaè‹ gâfŸ (Functions of Statistics) :

 òŸëæaèš	gy	gâfŸ	cŸsd.	K¡»akhd	IªJ	gâfŸ	Ã‹tUkhW.	

1.5.1 RU§f¡ TWjš (Condensation) :

 bghJthf	 TWäl¤J	 ‘RU§f¡	 TW’	 v‹w	 brhšY¡F	 Fiw¥gJ	 mšyJ	

RU¡FtJ	 v‹W	 bghUŸ.	 bfhL¡f¥g£l	 Áy	 kÂ¥òfëš	 äf	 mÂf	 étu§fë‹	

bjhF¥ig¥	òçªJ	 	bfhŸs	 	it¥gnj	 	RU§f¡	 	 	TWjè‹	 	K¡»a	neh¡f«	MF«.	

F¿¥ghf,	 br‹idæš	 cŸs	 gŸëæš	 xU	 tF¥Ã‹	 nj®Î	 kÂ¥bg©fŸ	 k£L«	

bfhL¡f¥g£lhš,	 ek¡F¤	 bjëªj	 fU¤J	 »il¡fhJ.	 mj‰F	 gÂyhf	 m¤nj®é‹	

ruhrç	kÂ¥bg©		xU		bjëthd		fU¤ij¡		bfhL¡F«.	Ïnj	nghš	kÂ¥bg©fë‹	

Å¢R	 m›étu§fë‹	 k‰bwhU	 Áwªj	 msitahF«.	 Ï›thwhf	 ãiwa	 étu§fŸ	

bfh©l	 bjhF¥ig¥	 òçªJ	 bfhŸtÂš	 cŸs	 Á¡fšfis	 òŸëæaš	 msitfŸ	

F¿¡»‹wd.

1.5.2 x¥Ãlš (Comparison) :

 tif¥gL¤Jjš,	 m£ltiz¥gL¤Jjš	 v‹w	 ÏU	 KiwfS«	 étu§fis¢	

RU§f¡	TWtj‰F	cjÎ»‹wd.	Ïit	nrfç¡f¥g£l	étu§fis	x¥Ãl¥	ga‹gL»wJ.	

TLjšfŸ,	ika¥	ngh¡F	msitfŸ,	Ájwš	msitfŸ,	tiugl§fŸ,	és¡f¥	gl§fŸ,	

x£LwÎ¡	bfG	ngh‹wit	nghJkhd	msÎ	x¥ÃLtj‰F¥	ga‹gL»‹wd.	étu§fë‹	

xU	tiugl«	ÏUªjhš,	mt‰¿‹	bjhl®ig	x¥Ãl	ÏaY«	jŠir	kht£l¤Â‹	mçÁ	

c‰g¤Â		msÎ	bjçªjhš,	m«kht£l¤Âš	cŸs	xU	gFÂ	c‰g¤Âia	k‰bwhU	gFÂ	

c‰g¤ÂÍl‹	 x¥Ãl	 ÏaY«.	 jäœeh£oš	 cŸs	 ÏU	 bt›ntW	 kht£l§fë‹	mçÁ	

c‰g¤Â	msÎ	bjçªjhš,	x¥Õ£lhŒÎ	fhz	ÏaY«.	òŸëæaš	v‹gJ	ãfœÎfŸ	k‰W«	

v©fë‹	x£L	bkh¤j	bjhFÂahf	ÏU¥gjhš,	v¥bghGJ«	x¥Ãl	ÏaY«.	c©ikæš,	

x¥ÃLjš	étu§fis	ešy	Kiwæš	òçªJ	bfhŸs	cjÎ»wJ.

1.5.3 K‹d¿jš (Forecasting) :

 ‘K‹d¿jš’	v‹gj‹	bghUŸ	K‹	T£ona	m¿tj‰fhf	kÂ¥ÕL	brŒjš,	mšyJ	

K‹ghfnt	fâ¤jš	MF«.	jäœeh£oš	kht£l§fëš	flªj	g¤jh©Lfëš	bgŒj	

kiHasÎ	 étu«	 bfhL¡f¥g£lhš,	 tu¥nghF«	 fhy¤Â‰fhd	 kiHasit	 K‹ghf	

m¿é¡f	 ÏaY«.	 tâf¤	 Jiwæš	 ‘K‹d¿jš’	 v‹gJ	 c‰g¤Â,	 é‰gid,	 Ïyhg«	

ngh‹wt‰Wl‹	äf	mÂf	msÎ	bjhl®òilaJ,	fhy¤bjhl®	tçir	gF¥ghŒÎ,	cl‹	

bjhl®ò¥	gF¥ghŒÎ	v‹gd	K‹ghf	kÂ¥ÕL	brŒJ	m¿é¡f	K¡»akhdit	MF«.
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1.5.4 K‹T£o kÂ¥ÃLjš (Estimation) :

 KGik¤	 bjhFÂæš	 ÏUªJ	 vL¡f¥g£l	 khÂç¡TW	 gF¥ghŒé‹	 _y«	

KGik¤	 bjhFÂia¥	 g‰¿	 cŒ¤Jz®tnj,	 òŸëæaè‹	K¡»a	 F¿¡nfhŸ	MF«.	

òŸëæaš	cŒ¤Jz®jèš	cŸs	K¡»a	eh‹F	ÃçÎfshtd.

1.	 K‹T£o	kÂ¥ÃLjš

2.	 vLnfhŸ	nrhjidfŸ

3.	 g©gsit¢	rhuh	nrhjidfŸ

4.	 bjhl®	gF¥ghŒÎ

	 K‹T£o	 kÂ¥ÃLjèš,	 khÂç¡TW	 kÂ¥òfë‹	 mo¥gilæš	 bjçahj	

bjhFÂ¥	 g©gsit	 kÂ¥ÕL	 brŒa¥gL»wJ.	 xU	 gŸëæš	 cŸs	 VnjD«	 üW	

khzt®fis	 khÂç¡	 Twhf¡	 bfh©L,	 mt®fë‹	 cau§fŸ	 bfhL¡f¥g£lhš,	

m¥gŸë	khzt®fë‹	ruhrç	cau¤ij	kÂ¥Ãl	ÏaY«.

1.5.5 vLnfhŸ nrhjidfŸ (Test of Hypothesis) :

 khÂç¡TW	 kÂ¥òfëèUªJ	 »il¡f¥	 bg‰w	 jftšfis	 mo¥gilahf¡	

bfh©L,	 	 KGik¤	 bjhFÂæ‹	 g©òfisÍ«	 ãfœ¤jfÎ	 gutšfisÍ«	 g‰¿a	

T‰Wfns	 òŸëæaš	 vLnfhŸfŸ	MF«.	 vLnfhŸfis	cUth¡FtÂY«,	mt‰iw	

nrhjid	 brŒtÂY«	 òŸëæaš	 KiwfŸ	 äf	 mÂf	 mséš	 ga‹gL»wJ.	 òÂa	

cu¤Â‹	 gadhf	 éis¢rš	 mÂfç¤JŸsjh,	 mšyJ	 òÂa	 kUªJ	 xU	 F¿¥Ã£l	

nehia¤	Ô®¥gÂš	mÂf	r¡ÂÍl‹	brašgL»wjh	?	ngh‹w	T‰WfŸ	vLnfhŸfS¡F	

vL¤J¡fh£LfŸ	MF«.	mit	jFªj	òŸëæaš	KiwfŸ	_y«	nrhjid	brŒa¥gl	

nt©L«.

1.6 òŸëæaè‹ neh¡f« (Scope of Statistics) :

 òŸëæaš	 v‹gJ	 òŸë	 étu§fis	 nrfç¡F«	 fUéahf	 k£Lnkašyhkš	

mj‹	 rçahd	 Í¡Âfis¡	 ifahŸtj‹	 _yK«	 gF¥ghŒÎ	 brŒtj‹	 _yK«	

m›étu§fëš	 ÏUªJ	 rçahd	 cŒ¤Jz®jiy¡	 bfh©L	 tu	 ÏaY«.	 kåj¢	

brašghLfŸ	x›bth‹¿Y«	òŸëæaš	ga‹gL¤j¥gL»‹wJ.	cæçaš,	tâféaš,	

fšé,	Â£lälš,	tâfnkyh©ik,	 jftš	bjhêšE£g¤Jiw	 ngh‹w	 r_f«	 rh®ªj	

JiwfëY«	 ga‹gL»wJ.	 òŸëæaš	 ga‹glhj	 Jiwna	 fhz	 ÏayhJ	 vdyh«.	

òŸëæaè‹	gšJiw¥	ga‹ghLfŸ	g‰¿¢	RU¡fkhf	Ï§F	fhzyh«.

1.6.1 òŸëæaY« bjhêš JiwÍ«  :

 òŸëæaš	 v‹gJ	 gy	 bjhêyf§fëš	 éçthf¥	 ga‹gL¤j¥gL»wJ.	

bjhêyf§fëš	ju¡f£L¥gh£L¥	 gl§fŸ	xU	F¿¥Ã£l	 ju	 ãiyia	 Úo¡f¢	 brŒa	

ga‹gL»wJ.	 c‰g¤Â	 bgh¿æaèš,	 c‰g¤ÂahdJ	 F¿¥Ã£l	 ãiyasit	 ãiwÎ	

brŒ»wJ	 v‹gÂš	 MŒÎ	 Â£l§fŸ,	 ju¡f£L¥gh£L	 gl§fŸ	 ngh‹w	 òŸëæaš	

fUéfë‹	njit	äf	K¡»a¤Jt«	thŒªjit.	MŒÎ¤	Â£l¤Âš	 ek¡F¥	 òfèl«	

më¡F«	khÂç¡	fâ¥ò	Kiwna	òŸëæaè‹	äf	K¡»a	m«rkhF«.
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1.6.2 òŸëæaY« tâféaY« :

 bt‰¿fukhd	tâf¤Â‰F	òŸëæany	cæ®¤Jo¥ghF«.	vªj	xU	éahghçÍ«,	

bghUŸfëš	 äf¡	 Fiwthd	 ÏU¥ignah	 mšyJ	 äf	 mÂfkhd	 ÏU¥ignah	

it¤ÂU¡f	ÏayhJ.	Mu«g¤Ânyna,	mtuJ	bghUS¡fhd	njitiaÍ«,	mj‰fhd	

mtuJ	btëpLfŸ	mšyJ	th§Fjš	_y«	rçbrŒÍ«	j‹ikiaÍ«	kÂ¥ÕL	brŒ»wh®.	

vdnt	éahghu«	k‰w«	tâféaèš	ÏUªJ	òŸëæaiy¥	Ãç¡f	ÏayhJ.

	 ÏªÂa	 bghUshjhu¤Âš,	 gy	 btëeh£L	 ãWtd§fŸ	 EiHªÂU¥gjhš	

éahghu¤Â‹	msÎ	bgU»ÍŸsJ.	xU	òw¤Âš	fLikahd	ngh£o	mÂfç¤j	nghÂY«	

kWòw¤Âš	 éU¥g§fŸ	 khWgLtjhš	 òÂa	 ehfßf«	 EiH»wJ.	 Ïj‹	 bjhl®ghf	

j‰nghija	ãiy	k‰W«	vÂ®fhy¤Âš	V‰gL«	kh‰w§fis¥	g‰¿	m¿tj‰F«	rªij	

MŒÎ	äf	K¡»akhdJ.	F¿p£bl©fŸ,	fhy¤	bjhl®	tçir	gF¥ghŒÎ,	kÂ¥Õ£L¡	

bfhŸif,	òŸëæaš	vLnfhŸ	nrhjidfŸ		ngh‹w	òŸëæaš	fUéfŸ	bghUëaèš	

äf	mÂf	mséš	ga‹gL¤j¥gL»wJ.

1.6.3 òŸëæaY« étrhaK« :

 khWg£lsit	 gF¥ghŒÎ	 (Analysis of Variance) v‹gJ	 nguhÁça®	 R.A Ãõ®	

v‹gtuhš	cUth¡f¥g£l	òŸëæaš	fUéahF«.	ÏJ	étrha¤	Jiw	nrhjidfëš	

äf¥	 Ãugykhd	 x‹W.	 ÁW	 TWfS¡fhd	 Áw¥ò¢	 nrhjidfëš,	 ÏU	 khÂç¡	

TWfS¡»ilnaahd	ntWghL	Áw¥ò	thŒªjJ	v‹gij¡	fh£L»wJ.	khWgh£lsit	

gF¥ghŒéš	 gšntW	 KGik¤	 bjhFÂfë‹	 ruhrçfëš	 rkj‹ikiaÍ«	

nrhÂ¡f¥gL»wJ.		vL¤J¡fh£lhf,	nfhJik	gæçl¥g£l	IªJ	ãy¥gFÂfS¡F	IªJ	

Ïurhad	cu§fŸ	Ï£L,	mj‹	éis	gy‹fŸ	fz¡»l¥gL»‹wd.

	 Ïªj	 bt›ntW	 cu§fshš	 éis	 gy‹fë‹	 msÎ	 F¿¥Ãl¤	 jFªj	 msÎ	

ntWgL»‹wjh	mšyJ	mªj	TW	xnu	bjhFÂæèUªJ	vL¡f¥g£oU¡Fkh	vd	eh«	

fhz	éiHayh«.	 	Ï¥Ãu¢rid¡fhd	Ô®it	khWgh£lsit¥	gF¥ghŒÎ	më¡»wJ.	

gy	bjhFÂ	ruhrçfë‹	xnu	j‹ikia	nrhÂ¥gj‰F«	ga‹gL»wJ.

1.6.4 òŸëæaY« bghUëaY« :

 Á¡fš	ãiwªj	bjhFÂæ‹	v©zsÎ	kh‰w§fis	ms¡fÎ«	 nrfç¡f¥g£l	

étu§fis¤	bjëthf	és¡fÎ«	òŸëæaš	KiwfŸ	ga‹gL»‹wd.	j‰fhy¤Âš	

òŸëæaè‹	ga‹fŸ,	bghUëæaš	MŒéš	Vuhskhf	cŸsd.	bghUëaš	bfhŸif,	

mj‹	brašghL	Ïu©oY«	òŸëæaè‹	g§F	äf	K¡»akhdJ.

	 MšÃu£	 kh®bõš	 v‹w	 bghUëayhs®,	 ‘òŸëæaš	 v‹gJ	 Á¿a	 F¢Áfis	

ngh‹wnj.	Ïij	it¤J	bfh©nl	bghUëæaš	tšYe®fŸ	Å£il	vG¥g	 nt©L«	

v‹W	 éU«ò»nw‹’	 v‹W	 T¿æU¡»wh®.	 bghUshjhu¥	 Ãu¢Áidfshd	 CÂa«,	

éiy,	c‰g¤Â,	tUkhd«	k‰W«	bršt«	Ït‰¿‹	g§ÑLfŸ	M»at‰iw¤	Ô®¥gÂš	

òŸë	étu§fS«,	 òŸëæaš	fUéfS«	äf	mÂf	mséš	 ga‹gL»‹wd	v‹gJ	

F¿¥Ãl¤j¡fJ.
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1.6.5 òŸëæaY« fšéÍ«

 fšéæš,	òŸëæaš	gutyhf¥	ga‹gL¤	j¥gL»wJ.	všyhtif	brašgh£L¥	

ÃçÎfëY«	MŒÎ	v‹gJ	äf¥	bghJthd	FzkhF«.	bfhŸif	cUth¡f¤Â‰F«,	òÂa	

ghltêia	m¿Kf¥	gL¤Jtj‰f«	òÂa	ghl	têfëš	cŸs	trÂfis¤	jUtj‰F«	

njitahdJ	òŸëæaš.	giHa	fšé	Â£l¤Âš	ÏUªJ	òÂa	fšé	Â£l¤ij	kÂ¥ÕL	

brŒÍ«	 nrhjid	 MŒéš	 mÂfkhf	 k¡fŸ	 <LgL¤j¥gL»‹wd®.	 Ïitaid¤J«	

òŸëæaš	_ykhf	eilbgw¡	ToaJ.

1.6.6 òŸëæaY« Â£lälY« :

 òŸëæaš,	 Â£lälèš	 äf	 Ï‹¿aikahj	 x‹whF«.	 eÅd	 cyfkhdJ	

‘Â£läl¥g£l	 cyf«’	 v‹W	 miH¡f¥gL»wJ.	 bfhŸif	 KoÎ	 cUth¡f¤Â‰F«	

mij	mkšgL¤J«	Âwikahd	ntiy¡fhf	murh§f¤Â‹	mid¤J	ãWtd§fS«	

Â£läLjè‹	cjéia	ehL»‹wd.

	 nkny	F¿¥Ãl¥g£l	neh¡f¤Âš	bt‰¿aila,	c‰g¤Â,	Ef®jš,	njit,	më¥ò,	

éiyfŸ,	KjÄLfŸ	tuÎ	bryÎ	ngh‹wt‰Wl‹	bjhl®òila	òŸë	étu§fS«,	ntW	

gy	K‹nd‰wkilªj	òŸëæaš	Í¡ÂfS«	eilKiw¥	gL¤Jjš,	gF¤jhŒÎ	brŒjš,	

bjëth¡Fjš	 ngh‹w	 Á¡fyhd	 étu§fëš	 ga‹gL¤j¥gL«	 K‹nd‰wkilªj	

gšntW	 òŸëæaš	Í¡ÂfS«	K¡»akhdit.	ÏªÂahéš	k¤Âa	k‰W«	 khãy	muR	

Ïu©oY«	cŸs	Â£l¡	FGéš	òŸëæaè‹	g§F	äf	K¡»akhdJ.

1.6.7 òŸëæaY« kU¤JtK« :

 kU¤Jt		m¿éèš		òŸëæaš		fUéfŸ		äf		mÂf		mséš		ga‹gL¤j¥gL»‹wd.	

xU	 òÂa	 kUªÂ‹	 brašÂwid	 m¿a	 t-nrhjid	 nk‰bfhŸs¥gL»wJ.	 ÏU	 tif	

kUªJfë‹	 braš	 Âw‹fis	 x¥Ãl	 ÏU	 khÂç¡	 fâ¥Ã‰fhd	 t-nrhjidia¥	

ga‹gL¤Â	x¥Ãl¥gL»wJ.		j‰nghJŸs	kU¤Jt	MŒÎfëš	òŸëæaè‹	ga‹ghLfŸ	

nk‹	nkY«	mÂfç¤J¡	bfh©nl	tU»‹wd.

1.6.8 òŸëæaY« mj‹ eÅd ga‹ghLfS« :

 rÛg¤Âš	 ts®¢Á	 bg‰W	 tU«	 fâå	 k‰W«	 jftš	 bjhêš	 E£g¤	 Jiw,	

òŸëæaš	ga‹gh£il	mÂfç¤J	òÂa	khÂç	tot§fis	xU§»iz¤J	cUth¡f	

nt©oÍŸsJ.	 Ï¥òŸëæaš	 khÂç	 tot§fëèUªJ	 gšntW	 ãWtd§fŸ,	 Áy	

KoÎfis¥	bgw	Ko»wJ.	 nrhjid¤	Â£l	mik¥ò,	K‹	kÂ¥ÕL	brŒjš,	Nœãiy	

cUth¡F«	fz¡FfŸ	ngh‹wt‰¿‹	Ô®é‰fhf	ãiwa	bk‹bghU£fŸ	»il¡»‹wd.

 SYSTAT v‹w	fâå	bk‹bghUŸ,	m¿éaš	k‰W«	bjhêš	E£g	tiu¥gl§fis	

òŸëæaš	étu§is¡	bfh©L	jUtÂš	k‰bwªj	bk‹bghU£fis¡	fh£oY«	ÁwªJ	

és§F»wJ.



7

	 gšntWg£l	MŒÎfS¡F	SYSTAT	ga‹gL¤j¥gL»wJ.	mt‰WŸ	Áy

	 1.	bjhšèaš		 :	k©il	XLfë‹	bjh‹ik	g‰¿	MuhŒjš.

	 2.	bjh‰W	nehŒ	:	beŠrf,	Eiupuš	nehŒ	g‰¿	MŒÎ	brŒtj‰fhf.

	 3.	òŸëæaš		 :	gutšfë‹	ngh¡F	g‰¿	MuhŒjš.

	 4.	c‰g¤Â						 :	ju«	ca®¤Jtj‰fhd	MŒÎ.

	 5.	kU¤Jt«		 :	nehŒfis¥	g‰¿	MuhŒjš.

	 6.	ãyéaš				 :	ãy¤jo	Úçš	cŸs	Ínuåa«	ngh‹wt‰¿‹	mséid	MuhŒjš.

1.7 òŸëæaè‹ tu«òfŸ :

 òŸëæaè‹	 	 ga‹ghLfŸ,	 	 kåj	 	 brašfë‹	 x›bth‹¿Y«	 	 gutyhf			

ÏUªjhY«,		mt‰¿‰bf‹W	Áy	tu«òfŸ	cŸsd.	mt‰¿š	Áy	ÑnH		bfhL¡f¥g£LŸsd.

1.	 g©ò	 étu§fis	 m¿tj‰F	 òŸëæaš	 bghUªjhJ.	 òŸëæaš	

v©â¡ifæš	 bjçé¡f¡	 Toa	 msé‹	 étu§fis	 k£Lnk	 MŒÎ	

brŒ»wJ.	v©â¡ifæš	bjçé¡f	Koahj	g©ò	étu§fis	mHF,	m¿Î,	

ne®ik,	fod	ciH¥ò,	clš	ey«,	J‹g«	ngh‹wt‰¿š	neuoahf	òŸëæaš	

gF¥ghŒit¥	 ga‹gL¤j	 KoahJ.	Mdhš	 Ït‰¿‰F¢	 rkkhd	 v©fis¡	

bfhL¥gj‹	 _y«	 òŸëæaš	 Kiwfis¡	 bfh©L	 ÏitfisÍ«	 MŒÎ	

brŒayh«.	vL¤J¡fh£lhf	khzt®fŸ	nj®éš	kÂ¥bg©fŸ	mo¥gilæš	

mt®fë‹	m¿Î¡	T®ikia¥	g‰¿	m¿ayh«.

2.	 òŸëæaš	 jå	 kÂ¥ig	 MŒÎ	 brŒtJ	 Ïšiy.	 òŸëæaš	 mnef	 òŸë	

étu§fsl§»a	 bjhFÂia	 k£L«	 MŒÎ	 brŒÍnk	 xêa	 jå¥g£l	 X®	

cW¥ig¥	 g‰¿	 MŒÎ	 brŒtÂšiy.	 jåahf	 cŸs	 X®	 cW¥Ã‹	 étu«	

òŸëæaš	MfhJ.	mJ	òŸëæaš	MŒé‰F¥	ga‹glhJ.

3.	 òŸëæaš	éÂfŸ	äf¢	rçahdit	v‹W	Tw	KoahJ.	fâj«,	Ïa‰Ãaš,	

m¿éaèš	 äf¢	 rçahd	 éÂfŸ	 cŸsd	 v‹gJ	 eh«	 m¿ªjnj.	 Mdhš	

òŸëæaš	 éÂfŸ	 äf¢	 rçahdit	 mšy.	 njhuhakhdnj.	 òŸëæaš	

KoÎfŸ	 cyf«	 KGtÂY«	 c©ikahf	 ÏU¥gÂšiy.	 ruhrç	 mséš	

k£Lnk	c©ikahf	cŸsJ.

4.	 òŸëæaš	 m£ltizfŸ	 jtwhf¥	 ga‹gL¤j¥glyh«.	 òŸëæaiy	

äf¤	 Âwik	 thŒªjt®fshš	 k£Lnk	 ga‹gL¤j	 KoÍ«.	 Ïšiybaåš	

òŸëæaèš	brašKiwfŸ,	 rçahf¥	 ga‹gL¤j¤	 bjçahjtçl«	»il¤j	

äf	nkhrkhd	fUéah»él	thŒ¥ò	c©L.	òŸëæaš	fUéfis¢	rçahf¥	

ga‹gL¤j¤	 bjçahjjhY«,	 mšyJ	 cça	 eg®	 nt©Lbk‹nw	 jtwhf¥	

ga‹gL¤JtjhY«	jtwhd	KoÎ¡F	tu	neçL«.	jtwhd	v©	étu§fshš,	

òŸëæaš	Kiwnflhf¥	ga‹gL¤j¡	TL«.	»§	v‹gtç‹	rçahd	T‰W¥go	

‘òŸëæaš	v‹gJ	xU	fëk©,	xUt®	mÂš	ÏUªJ	mtut®	éU¥g¤Â‰nf‰w	

t©z«	flÎisnah,	ój¤ijnah	totkh¡f	ÏaY«.’
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5.	 Ãu¢Áidia¡	fhQ«	MŒt¡	fUéfëš	òŸëæaY«	xU	MŒÎ¡fUéna.	

òŸëæaš	KiwfŸ	k£Lnk	xU	Ãu¢Áidæ‹	KG¤Ô®itÍ«	ju	ÏayhJ.	

vL¤J¡fh£lhf,	 r_f	 mik¥ig¥	 g‰¿	 MŒÎ	 brŒÍ«	 nghJ,	 òŸëæaš	

étu§fis	 k£L«	 rh®ªÂuhkš,	 mªeh£o‹	 g©ghL,	 kj«,	 j¤Jt«	

Ït‰iwÍ«	nr®¤nj	KobtL¡f	nt©L«.	vdnt	òŸëæaš	MŒÎfŸ	k‰w	

rh‹WfnshL	Ïiz¤J	KoÎfis¤	ju	nt©L«.

gæ‰Á - 1

I.  rçahd éilia¤ nj®ªbjL¤J vGJf :

1. òŸëæaš	fU¤Â‹	njh‰w«	fhz¥g£l	Ïl«

 m)	muR		 M)	tâféaš	 Ï)	bghUëaš	 <)	bjhêšJiw

2.  ‘v©Qjš	 òŸëæaèš	 m¿éaš	 vd	 miH¡f¥glyh«’	 v‹w	 tiuaiwia¡	 

	 T¿at®

	 m)	»uh¡°l‹	 	 M)	V.vš.bgsè	 Ï)	ngho§l‹		 <)	bt¥°l®

II.  nfho£l Ïl§fis ãu¥òf :

3. K‰fhy¤Âš	òŸëæaš	fU¤J	 __________ Ïš	ga‹gL¤j¥g£lJ.

4. étu§fis¢	RU¡Ftj‰F	tif¥gL¤jš	k‰W«	 _________ M»a	ÏUKiwfŸ	 

	 ga‹gL¤j¥gL»‹wd.

5. fhy¤	bjhl®tçirÍ«,	cl‹	bjhl®ò	ngh¡F«		_________ brŒtÂš	bgU«	g§F	 

	 t»¡»wJ.

6. _________ v‹w	 Kiw	 ntsh©ik	 MŒÎfëš	 K¡»a	 òŸëæaš	 fUéfëš	 

	 x‹whf	és§F»wJ.

III.  Ñœ¡f©l édh¡fS¡F éilaë :

7. A.L. bgsèæ‹	òŸëæaš	g‰¿a	tiuaiwfis	vGJf.

8. »uh¡°l‹	k‰W«	bfsldhš	bfhL¡f¥g£l	òŸëæaš	tiuaiwfis	vGJf.

9.  »uh¡°l‹	 k‰W«	 bfsldhš	 tiuaW¡f¥g£l	 òŸëæaè‹	 eh‹F	 ãiyfis	

vGJf.

10.  bAhnu°	br¡ç°£o‹	òŸëæaš	g‰¿a	tiuaiwia	vGJf.

11.  òŸëæaè‹	gâfis¡	T¿	és¡Ff.

12.  òŸëæaè‹	K¡»a¤Jt¤ij	és¡Ff.

13.  òŸëæaè‹	tu«òfŸ	ahit	?

14.  òŸëæaè‹	VnjD«	ÏU	gâfis	és¡Ff.

15.  òŸëæaè‹	VnjD«	ÏU	ga‹ghLfis	és¡Ff.

16.  òŸëæaè‹	VnjD«	ÏU	FiwghLfis¡	TWf.
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IV.  brŒJ gh®¡f:

17. brŒÂ¤	 jhŸ,	 ÏjœfŸ,	 bjhiy¡fh£Á,	 Ïiza	 js«	 ngh‹wt‰¿š	 ÏUªJ	

òŸëæaš	jftšfis¢	nrfç¡f.

18. äf¢	 Áwªj,	 K¡»akhd	 òŸëæaš	 jftšfis¢	 nrfç¤J	 cdJ	 neh£L¥	

ò¤jf¤Âš	(Album) x£Lf.

éilfŸ

I. 1. (m)  2. (M) 

II. 3. muR jftšfëš    4. m£ltiz¥gL¤Jjš

 5. K‹d¿jš	   6. khWgh£lsit¥	gF¥ghŒÎ
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2. khÂç¡ fâ¥ò KiwfŸ - m¿Kf«

2.1 m¿Kf« :

 khÂç¡	 fâ¥ò	 (sampling) v‹gJ	 ekJ	 m‹whl	 thœ¡ifæš	 mo¡fo	

ga‹gL¤j¥gLtjhF«.	 fil¡F¢	 br‹W	 jhåatiffis	 eh«	 th§F«nghJ	 xU	

if¥Ãoasnt	vL¤J	mj‹	ju«	m¿ªJ	m¥bghU£fis	th§F»nwh«.	xU	kU¤Jt®	

u¤j¤Â‹	 Áy	 Jëfis	 khÂçahf	 vL¤J	 nrhÂ¤jÃ‹	 e«	 clèš	 V‰g£l	 nehæ‹	

j‹ikia¥	g‰¿a	KoÎ¡F	tU»wh®.	Ï›thwhf	eilKiwæš	bgU«ghyhd	MŒÎfŸ	

khÂçfis	mo¥gilahf¡	bfh©nl	mik»‹wd.

	 Ï¥gFÂæš	 	 khÂç¡	 	 fâ¥òfë‹	 K¡»a¤Jt¤ijÍ«,	 KGik¤	

bjhFÂæèUªJ		khÂç		vL¥gj‰fhd		gšntW		KiwfisÍ«		fh©ngh«.

2.2 KGik¤bjhFÂ (Population):

 òŸëæaš	nrhjidæš	KGik¤bjhFÂ	v‹gJ	X®	MŒÎ¡F	c£gL¤j¥gL«	

mid¤J	 cW¥òfë‹	 bjhF¥Ãid¡	 bfh©ljhF«.	 xU	 gŸë	 mšyJ	 fšÿçæš	

gæY«	 bkh¤j	 khzt®fë‹	 v©â¡if,	 xU	 üyf¤ÂYŸs	 bkh¤j	 üšfë‹	

v©â¡if,	 xU	 »uhk«	 mšyJ	 efu¤Âš	 cŸs	 bkh¤j	 ÅLfë‹	 v©â¡if	

ngh‹wit	KGik¤bjhfÂ¡fhd	vL¤J¡fh£LfshF«.

	 Áy	 rka§fëš	 KGik¤bjhFÂæš	 cŸs	 všyh	 cW¥òfis¥	 g‰¿a	

étu§fisÍ«	 nrfç¤J¡	 bfh©L,	 eilKiw¡nf‰g	 MŒÎ	 brŒa	 Ko»wJ.	 Ïij	

KGf	 fâ¥òKiw	 (Complete enumeration or census) v‹W	 miH¡»nwh«.	 m›thW	

KGik¤bjhFÂæš	cŸs	x›bthU	cW¥igÍ«	msªJ,	všyh	cW¥òfisÍ«	vL¤J¡	

bfhŸs	Ïayhj	rka§fëš	khÂç¡fâ¥ò	Kiwia¡	ifahŸ»nwh«.

2.2.1 KoÎW KGik¤ bjhFÂ, KoÎwh KGik¤ bjhFÂ :

 KoÎW	 KGik¤bjhFÂ	 (Finite population) våš	 mÂYŸs	 cW¥òfë‹	

v©â¡if,	 KoÎW	 v©â¡ifia¡	 bfh©ljhf	 ÏU¡f	 nt©L«.	 xU	

bjhê‰rhiyæš	cŸs	bjhêyhs®fë‹	v©â¡if,	xU	bjhêyf¤Âš	xU	ehëš	

c‰g¤ÂahF«		bghU£fë‹		v©â¡if		ngh‹wit			KoÎW			KGik¤			bjhFÂ¡F			cça	

Áy	vL¤J¡	fh£LfshF«.	KGik¤	bjhFÂæš	cŸs	bkh¤j	cW¥òfë‹	v©â¡if	

KGik¤bjhFÂ	msÎ	(population size) v‹W	miH¡f¥gL»wJ.	xU	KGik¤	bjhFÂ	

v©z‰w	cW¥òfis¡	bfh©ljhf	ÏUªjhš	mJ	tu«g‰w	KGik¤bjhFÂ	mšyJ	

KoÎwh	KGik¤bjhFÂ	(Infinite population)	v‹W	miH¡f¥gL»wJ.	thd¤Âš	cŸs	

é©Û‹fë‹	v©â¡if,	bjhiy¡fh£Á	ãfœ¢Áfis¡	fh©nghç‹	v©â¡if	

ngh‹wit	KoÎwh	KGik¤bjhFÂ¡F	Áy	vL¤J¡fh£LfshF«.

2.2.2 KG¡ fâ¥ò Kiw (Census method) :

 KGik¤bjhFÂia¥	 g‰¿a	 étu§fŸ	 ÏU	 têfëš	 	 nrfç¡f¥gL»‹wd.		

mit	KG¡fâ¥ò	Kiw	 k‰W«	 khÂç¡	 fâ¥òKiw	MF«.	KG¡fâ¥ò	Kiwæš,	

KGik¤bjhFÂæš	 cŸs	 x›nth®	 cW¥ò«	 MŒÎ¡F	 c£gL¤j¥gL»wJ.	
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vL¤J¡fh£lhf,	 xU	 »uhk«	 mšyJ	 xU	 F¿¥Ã£l	 gFÂæš	 cŸs	 FL«g§fë‹	

ruhrç	M©L	tUkhd¤ij¡	fz¡»l	nt©Lbk‹whš,	m¥gFÂæš	1000	FL«g§fŸ	

ÏU¡Fkhæ‹,	Mæu«	FL«g§fë‹	tUkhd¤ijÍ«	fz¡»l	nt©L«.	Ï«Kiwæš	

x›nth®	FL«gK«	KGik¤	bjhFÂæ‹	cW¥ghjyhš	x‹iwÍ«	é£Lél¡	TlhJ.

ÏªÂa k¡f£bjhif¡ fz¡bfL¥ò :

 e«	 eh£o‹	 k¡f£	 bjhif¡	 fz¡bfL¥ò	 10	 M©LfS¡F	 xU	 Kiw	

nk‰bfhŸs¥gL»wJ.	 Kjš	 fz¡bfL¥ò	 eilbg‰w	 M©L	 1871-72.	 rÛg¤Âa	

k¡f£bjhif¡	 fz¡bfL¥ò	 2001	M«	M©oš	vL¡f¥g£lJ.	mj‹	étu«	Ï¥ghl	

ÏWÂæš	ju¥g£LŸsJ.

KG¡fâ¥ò Kiwæ‹ ãiwfS« FiwfS« :

ãiwfŸ :

1.	 KGik¤bjhFÂæš	cŸs	x›nth®	cW¥ÃèUªJ«	étu§fŸ	nrfç¡f¥gL»‹wd.

2.	 Ï«Kiwæš	bgw¥gL«	KoÎfŸ	JšèakhfÎ«	e«Ã¡if¡F	cçajhfÎ«	ÏU¡F«.

3.	 Mœªj	MŒéid	nk‰bfhŸs	nt©L«.

4.	 Ï«Kiwæš	 nrfç¡f¥g£l	 étu§fis	 gšntW	 fs	 MŒÎfS¡F«,	

gF¥ghŒÎfS¡F«	ga‹gL¤Â¡	bfhŸsyh«.

FiwfŸ :

1.	 Ï«Kiw¡F	mÂf	fâ¥ghs®fë‹	ciH¥ò	njit¥gL»wJ.	mjdhš	ÏJ	mÂf	

bryÎ	Ão¡F«	KiwahF«.

2.	 Ï«Kiw¡F	mÂf	gz«,	fhy«,	ciH¥ò,	r¡Â	njit¥gL»wJ.

3.	 KoÎwh	KGik¤	bjhFÂahf	ÏU¥Ã‹,	Áy	rka§fëš	Ï«Kiw	_y«	étu§fis¢	

nrfç¡f	ÏayhJ.

2.3 khÂç¡ fâ¥ò Kiw (Sampling) :

	 khÂç¡	 fâ¥ò	 Kiw	 v‹gJ	 rÛg	 fhy¤Âš	 ts®¢Á	 bg‰wjhæD«	 ÏJ	 òÂa	

fU¤j‹W.	K‹Diuæš	T¿ÍŸsgo	e«	m‹whl	thœéš	e«ik	m¿ahkny	khÂç¡	

fâ¥ò	 Kiwia¥	 ga‹gL¤Â	 tU»nwh«.	 m›btL¤J¡fh£LfŸ	 mid¤ÂY«	

khÂçfns	 KGik¤bjhFÂfis¥	 g‰¿a	 rçahd	 fU¤ij	 cUth¡F»‹wd	 vd	

e«ò»nwh«.	 ekJ	 bgU«ghyhd	 KoÎfŸ,	 Áy	 cW¥òfis¢	 nrhjid	 brŒtÂ‹	

mo¥gilænyna	mik»‹wd.	mjdhnyna	khÂç¡fâ¥ò	Kiw	g‰¿a	étu§fis	

eh«	m¿ªJ	bfhŸtj‰fhd	mtÁa«	V‰gL»wJ.

2.3.1 khÂç (Sample) :

 òŸëæayhs®,	KGik¤bjhFÂæèUªJ	xU	gFÂia¤	nj®Î	brŒÍ«	Kiwi	

khÂç	 vL¤jš	 mšyJ	 TW	 vL¤jš	 v‹»‹wd®.	 KGik¤bjhFÂæš,	 òŸëæaš	

fâ¥Ã‰fhf	 tiuaW¡f¥g£l	 cW¥òfis¡	 bfh©l	 xU	 KoÎW	 c£fz«	 khÂç	

v‹W	miH¡f¥gL»wJ.	xU	khÂçæš	cŸs	cW¥òfë‹	v©â¡ifia	khÂç	msÎ	 

(Sample size) v‹»nwh«.
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khÂç¡ fâ¥ò myF (Sampling Unit) :

 xU	 KGik¤bjhFÂæš	 cŸs	 cW¥òfë‹	 khÂç	 vL¡f¥gL«nghJ	 mªj	

cW¥òfŸ	 nkY«	 Ãç¡f¥glhkš	 ÏU¥Ã‹	 mit	 khÂç¡fâ¥ò	 myFfŸ	 vd¥gL«.	

vL¤J¡fh£lhf,	 x›bthU	 FL«g¤Â‹	 ruhrç	 tUthia¡	 fhz	 nt©Lbkåš,	

FL«g¤jiyikna	khÂç¡	fâ¥ò	myfhf¡	fUj¥gL«.	ruhrç	bešéis¢rš	g‰¿¡	

fUJ«nghJ,	 x›nth®	 cçikahs®	 bgW«	 beš	 éis¢rny	 khÂç¡	 fâ¥ò	 myF	

M»wJ.

khÂç¡ fâ¥ò¥ g£oaš (Sampling frame) :

 khÂç¡	 fâ¥ò	 Kiwia	 brašgL¤J«nghJ,	 x›bthU	 khÂç¡	 fâ¥ò	

my»‰F«	mij	milahs«	fhz	X®	v©	jUtJ	mtÁakh»wJ.	m›thW	bgw¥g£l	

g£oaš,	khÂç¡	fâ¥ò¥	g£oaš	v‹W	miH¡f¥gL»wJ.	th¡fë¥ngh®	g£oaš,	ÅL	

it¤ÂU¥ngh®	g£oaš	CçYŸs	étrhæfë‹	g£oaš	ngh‹wit	khÂç¡	fâ¥ò¥	

g£oaY¡F	Áy	vL¤J¡fh£LfshF«.

2.3.2 khÂç vL¥gj‰fhd fhuz§fŸ :

 Ã‹tU«	Nœãiyfëš	khÂç¡	fâ¥ò	jé®¡f	KoahjjhF«.

1.	 KGik¤bjhFÂ	 KoÎwhjjhf	 ÏU¡F«	 nghJ	 KG¡fâ¥ò	 Kiw	 eilKiwæš	

rh¤ÂakhfhJ.

2.	 FW»a	fhy	Ïilbtëæš	étu§fŸ	njit¥gL«	nghJ

3.	 MŒÎ¡fs«	guªJ	éçªJ	äf¥bgçjhf	ÏU¡F«nghJ

4.	 gz«,	 gæ‰Á	 bg‰w	 fâ¥ghs®fŸ	 ngh‹w	 Mjhu§fŸ	 xU	 F¿¥Ã£l	 tu«ò¡F	

c£g£oU¥Ã‹

5.	 MŒé‹	nghJ,	nj®ªbjL¡F«	bghUŸ	mêªJ	él¡ToaJ	våš	khÂç¡	fâ¥ng	

cfªjjhF«.

2.3.3 KGik¤ bjhFÂ g©gsitfŸ (Parameters) k‰W« khÂç¥ g©gsitfŸ 

(Statistics) :

 ruhrç,	 ÏilãiyasÎ,	 KfL,	 Â£l	éy¡f«	 ngh‹w	 msitfshš,	 KGik¤	

bjhFÂ	 k‰W«	 khÂçfë‹	 g©òfis	 és¡fyh«.	 nk‰T¿a	 msitfŸ	 KGik¤	

bjhFÂæèUªJ	 ms¡f¥g£L,	 mj‹	 g©òfis¥	 bg‰¿U¥Ã‹	 mt‰iw	 KGik¤	

bjhFÂ	g©gsitfŸ	(Parameters) mšyJ	bjhFÂ¥	g©gsitfŸ	v‹»nwh«.	mnj	

msitfŸ	khÂçæèUªJ	vL¡f¥g£L	khÂçæ‹	g©òfis¥	bg‰¿U¥Ã‹	mt‰iw	

khÂç¥	g©gsitfŸ	(Statistics)	v‹»nwh«.

	 xU	KGik¤bjhFÂ¥	g©gsÎ	KGik¤	bjhFÂæ‹	g©òfisÍ«,	xU	khÂç¥	

g©gsÎ	khÂçæ‹	g©òfisÍ«	bg‰¿U¡F«.
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	 khÂçfŸ,	 KGik¤bjhFÂæ‹	 c£fz§fshf	 ÏU¥gjhš,	 khÂçfëèUªJ	

KGik¤bjhFÂæ‹	 g©òfis¡	 fâ¤J¡	 Tw	 ÏaY«.	 vdnt	 bjhFÂ¥	

g©gsitfis¥	 g‰¿a	 étu§fŸ	 bjçahj	 nghJ,	 khÂç¥	 g©gsitfëèUªnj	

mt‰iw¡	fâ¡f	Ko»wJ.

	 bghJthf,	 KGik¤bjhFÂ¥	 g©gsitfis¡	 F¿¥gj‰F	 »nu¡f	

vG¤J¡fŸ	 mšyJ	 M§»y-bgça	 vG¤J¡fis¡	 F¿plhf¥	 ga‹gL¤J»nwh«.	

khÂç¥	 g©gsitfis¡	 F¿¥gj‰F	 M§»y¤Âš	 cŸs	 Á¿a	 vG¤J¡fis¥	

ga‹gL¤J»nwh«.

	 KGik¤bjhFÂæš	cŸs	msitfshd,	bjhFÂ	msÎ,	ruhrç,	Â£léy¡f«	

ngh‹wt‰¿‰F	Kiwna	N, μ, σ	M»a	F¿pLfisÍ«,	khÂçæš	mt‰¿‰F	Kiwna	n, 
x, s M»a	F¿pLfisÍ«	ga‹gL¤J»nwh«.

2.3.4 khÂç¡ fâ¥Ã‹ nfh£ghLfŸ :

 khÂçfŸ	 e‹F	 fâ¡F«	 Âw‹	 bfh©litahf	 ÏU¡f	 nt©L«.	 mj‰F	

khÂçfŸ	Ñœ¡f©l	nfh£ghLfS¡F	c£g£oU¡f	nt©L«.

1. òŸëæaè‹ xG§F ãaÂ (Statistical regularity) :

 xU	 bgça	 bjhFÂæå‹W,	 rkthŒ¥ò	 Kiwæš	 vL¡f¥gL«	 cW¥òfë‹	

v©â¡ifia	 mÂfç¥gj‰F	 V‰g,	 khÂçfëš	 cŸs	 xU	 ãfœé‹	 ruhrçÍ«,	

bjhFÂæ‹	 ruhrçÍ«	 mnj	 g©òfis¥	 bg‰¿U¥gj‰fhd	 thŒ¥òfŸ	 ã¢rakh»wJ.	

mjhtJ,	 xU	 ãfœé‰fhd	 nrhjid	 brŒÍ«	 nghJ,	 khÂçfëš	 rkthŒ¥ò	 Kiwæš	

vL¡f¥gL«	 cW¥òfë‹	 v©â¡ifia	 mÂfç¥gj‰F	 V‰g	 m¢nrhjidæ‹	

KoÎfëš	 X®	 xG§F	 Kiw	 mšyJ	 ãiy¤	 j‹ik	 V‰gL»wJ.	 mjdhš												

m«khÂçfë‹	ruhrçfŸ	bgUªbjhFÂæ‹	g©òfis¥	bg‰¿U¡f¡	fhuzkh»wJ.

2. ngçd§fëš khwh¥ bghJik (Inertia of large numbers)  :

 khÂçæ‹	 msit	 mÂfç¥gjhš	 khÂç¡FŸnsÍŸs	 ntWg£l	 g©òfS«	

rk¥gL¤j¥g£L	 Koéš	 khwh¥	 bghJikia¥	 bgW»wJ.	 vdnt	 »il¡féU¡F«	

ruhrç	KoÎfŸ	äfÎ«	JšèakhfÎ«	e«Ã¡if¡F	cfªjjhfÎ«	ÏU¡F«.

3. V‰òil¤ j‹ikÍilik (Validity) :

 khÂç¡	 fâ¥ò	 KiwfŸ,	 bjhFÂ¥	 g©gsitfis	 V‰òila	 msé‰F	

cfªjjhf¡	fâ¡F«	Âw‹	bg‰¿U¡f	nt©L«.

4. c¤jk¤ j‹ikÍilik (Optimisation) :

 c¤jk	 KoÎfis¥	 bgW«	 tifæš	 khÂç¡	 fâ¥ò	 Kiwfis,	 K‹ng	 e‹F	

totik¤J¤	 nj®ªbjL¡f	 nt©L«	v‹W	Ï¡nfh£ghL	TW»wJ.	Ïjdhš	 khÂç¡	

fâ¥ig	totik¥gÂš	V‰gL«	ÏH¥ò	Fiw»wJ.

 khÂç¡	 fâ¥ò	Kiwia¥	 ga‹gL¤Jtj‰fhd	äf	K¡»a	fhuz«,	KGik¤	

bjhFÂia¥	g‰¿a	mÂfg£r	étu§fis	äf¡	Fiwªj	mséyhd	bryÎ,	neu«	k‰W«	

kåj	ciH¥ò	M»at‰iw¥	ga‹gL¤Â	nrfç¥gj‰fhfnt.	vdnt	khÂçfŸ,	KGik¤	



14

bjhFÂæ‹	 všyh¥	 g©òfisÍ«	 bg‰¿U¡F«	 nghJjh‹,	 Ïit	 Áwªj	 Kiwæš	

ãiwnt‰w¥gL«.

2.5 khÂç¡ fâ¥ò¥ ÃiHfŸ k‰W« khÂç¡ fâ¥Ãš mšyhj ÃiHfŸ

(Sampling errors and non-sampling errors) :

 khÂç¡	 fâ¥ò	 Kiwfis	 nk‰bfhŸS«	 nghJ	 ÏUtif¥	 ÃiHfŸ	 V‰gl	

thŒ¥ò©L.	 mit	 khÂç¡	 fâ¥ò¥	 ÃiHfŸ,	 khÂç¡	 fâ¥Ãš	 mšyhj	 ÃiHfŸ	

vd¥gL«.

1. khÂç¡ fâ¥ò¥ ÃiHfŸ (Sampling errors) :

 khÂç	 v‹gJ	 KGik¤bjhFÂæ‹	 xU	 gFÂahf	 ÏUªj	 nghÂY«,	 KGik¤	

bjhFÂia¥	 g‰¿a	étu§fŸ	mid¤ijÍ«	khÂç¡	fâ¥Ãdhš	bgw	KoÍ«	v‹W	

vÂ®gh®¡f	 ÏayhJ.	 vdnt	 bgU«ghyhd	 rka§fëš	 bjhFÂ¥	 g©gsitfS¡F«,	

khÂç¥	g©gsitfS¡F«	Ïilna	é¤Âahr§fis¡	fhz	Ko»wJ.	Ï›thwhf	xU	

bjhFÂ¥	g©gsit¡F«,	khÂç¡	fâ¥Ã‹	_ykhf¡	fâ¡f¥g£l	kÂ¥Ã‰F«	cŸs	

é¤Âahr«	mšyJ	Ku©ghL	khÂç¡	fâ¥ò¥ÃiH	vd¥gL»wJ.

2. khÂç¡ fâ¥Ãš mšyhj ÃiHfŸ (Non sampling errors) :

 fs¥gâ	 MŒéš,	 neçilahf	 étu§fis¢	 nrfç¡f	 K‰gL«	 nghJ	 Áy	

ÃiHfŸ	V‰gl	thŒ¥òfŸ	c©L.	Ï¥ÃiHfŸ	khÂç¡	fâ¥Ãš	mšyhj	ÃiHfŸ	v‹W	

miH¡f¥gL»‹wd.

2.3.5 khÂç¡ fâ¥ò Kiwæ‹ e‹ikfS« tu«òfS« :

 KG¡fâ¥ò	Kiwia	él	khÂç¡fâ¥ò	Kiwæš	gy	e‹ikfŸ	cŸsd.	mit

1.	 khÂç¡	fâ¥ò	Kiw	neu¤ijÍ«	ciH¥igÍ«	nrä¡»wJ.

2.	 mjdhš	gz¢bryÎ«	kåj	neuK«	Fiwtj‰F¡	fhuzkh»wJ.

3.	 khÂç¡	fâ¥ò	Kiwædhš	äf¤Jšèakhd	KoÎfis¥	bgw	Ko»wJ.

4.	 Ïj‰F	mÂf	thŒ¥ò	cŸsJ.

5.	 Ïij	mÂf	mséš	c£gL¤Â¡	bfhŸs	Ko»wJ.

6.	 KGik¤	bjhFÂahdJ	äf¥	bgçajhfnth	vLnfhŸ	rh®ªjjhfnth	nrhjidæ‹	

nghJ	 mêa¡	 Toajhfnth	 ÏU¡Fkhæ‹	 khÂç¡	 fâ¥ò	 Kiwia	 k£Lnk	

ga‹gL¤j	ÏaY«.

khÂç¡ fâ¥ò Kiwia Áy tu«òfS¡F£g£nl vL¡f nt©L«. mit Ã‹tUkhW :

1.	 khÂç¡	 fâ¥Ãš	 <LgLgt®fŸ	 jFÂ	 thŒªjt®fshfÎ«	 ešy	 mDgt«	

bg‰wt®fshfÎ«	 ÏU¡f	 nt©L«.	 Ïšiybaåš	 bgw¥gL«	 KoÎfŸ	 e«g¤	

jFªjjhf	ÏU¡fhJ.
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2.	 khÂçia¢	 rçahf	 nj®ªbjL¡fhéo‹	 Áy	 rka§fëš,	 cfªj	 kÂ¥òfis¤	

jUtj‰F	gÂš	éë«ò	kÂ¥òfis¤	jU«.

3.	 khÂç¡	fâ¥ò	brŒtÂš	khÂç¥	ÃiHfŸ	ÏU¡F«.	Mdhš	KG¡fâ¥ò	Kiwæš	

khÂç¥ÃiHfŸ	V‰gl	thŒ¥Ãšiy.

2.4 khÂç¡ fâ¥Ã‹ tiffŸ :

 xU	khÂçia¤	nj®ªbjL¥gÂš	cŸs	E£g¤	Âwikna	khÂç¡fâ¥ò	Kiw¡F	

mo¥gil	 mtÁakhfÎ«	 òŸëæaš	 MŒé‹	 j‹ik¡F	 V‰g	 K¡»a¤Jt¤ijÍ«	

bgW»wJ.

	 khÂç¡	fâ¥ò	Kiwfëš	bghJthf¥	ga‹gL¤j¥gLgitfis¥	Ã‹tUkhW	

Ãç¡fyh«.

	 1.	ãfœjfÎ	khÂç¡	fâ¥ò	Kiw	(Probability sampling)
	 2.	ãfœ	jft‰w	khÂç¡	fâ¥ò	Kiw	(Non-Probability sampling)
	 3.	fyit	khÂç¡	fâ¥ò	Kiw	(Mixed sampling)

2.4.1 ãfœjfÎ khÂç¡ fâ¥ò Kiw :

 ãfœjfÎ	 	 khÂç	 v‹gJ	 KGik¤	 bjhFÂæèUªJ	 ãfœjfé‹	 _ykhf	

cW¥òfŸ	 bjçªbjL¡f¥gL»wJ.	 rhjhuz	 rkthŒ¥ò	 khÂç,	 v©â¡if¡F	 V‰g	

rçahd	é»j	mséš	vL¡f¥gL«	khÂç	ngh‹wit	ãfœjfÎ	khÂçfshF«.

2.4.2 ãfœjft‰w khÂç¡ fâ¥ò Kiw :

 ÏJ	 j‹éU¥g¤ij¥	 ÃuÂgè¡F«	 tifæš	 cW¥òfis,	 KGik¤	

bjhFÂæèUªJ	 nj®Î	 brŒÍ«	 KiwahF«.	 Ï«Kiwia	 neh¡fKilakhÂç¡	

fâ¥ò	 	 (Purposive sampling) v‹g®.	 Ï«Kiw	 bgU«ghY«	 fU¤J¡	 fâ¥òfëš	

ga‹gL¤j¥gL»wJ.	 neh¡fKil	 khÂç¡	 fâ¥ig¢	 nr®ªj,	 g§F	 khÂç¡	 fâ¥ò	

(Judgement sampling) Kiw	v‹gJ	msÅL	brŒÍ«	nghJ	ga‹gL¤j¥gL»wJ.	Mdhš	

fs¥gâahsç‹	 K‹	 Ô®khå¡F«	 v©z«,	 jtWfŸ	 ngh‹wt‰whš	 bgU«ghY«	

Ï«Kiw	 ga‹gL¤j¥gLtÂšiy.	 ÏU¥ÃD«	 fs¥gâahs®	 K‹	 mDgt«	

bg‰wtuhfÎ«	 ÂwikrhèahfÎ«	 ÏUªjhš	 Ï¡fâ¥Ã‹	 _y«	 ešy	 KoÎfis¥	

bgwyh«.

	 vL¤J¡fh£lhf,	òÂa	tif	cªJfë‹	braš	Âwikia¥	g‰¿a	rªij	MŒéš	

vL¡f¥gL«	khÂç,	òÂa	cªJfis	th§Fnthiu¥	g§fhf¡	bfh©l	khÂçia¤	jh‹	

vL¡f	nt©L«.

2.4.3 fy¥ò khÂç¡ fâ¥ò :

 Ï§F	 khÂçfë‹	 xU	 gFÂ	 ãfœjfé‹	 goahfÎ«	 k‰bwhU	 gFÂ	

njit¡nf‰g	éÂ¡f¥gL«	ãiy¤j	xU	éÂæ‹	goahfÎ	fyªj	KiwnahL	khÂçfŸ	

vL¡f¥gL»‹wd.	 Ï›thwhf	 vL¡f¥gL«	 khÂçia¡	 bfh©L	 fâ¡F«	 Kiw¡F	

fy¥ò	khÂç¡	fâ¥ò	Kiw	v‹»nwh«.
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2.5 khÂçfis¤ bjçÎ brŒÍ« KiwfŸ :

 Ï¥gFÂæš	Ã‹tU«	_‹W	tifahd	Kiwfis¡	fh©ngh«.

	 1.	rhjhuz	rkthŒ¥Ãyhd	khÂç¡	fâ¥ò	Kiw

	 2.	gFÂ	Kiw	khÂç¡	fâ¥ò	Kiw

	 3.	Kiw	rh®ªj	khÂç¡	fâ¥ò	Kiw

1. rhjhuz rkthŒ¥ÃyikÍ« khÂç¡ fâ¥ò Kiw (Simple random sampling) 

 xU	 KoÎW	 KGik¤bjhFÂæš	 cŸs	 cW¥òfis¤	 bjçÎ	 brŒÍ«	 nghJ,	

x›bthU	cW¥ò«	bjçªbjL¡f¥gl	rkthŒ¥ò	mikÍkhdhš,	m›tifæš	bgw¥g£l	

Áy	cW¥òfis¡	bfh©l	khÂç,	rhjhuz	rkthŒ¥ÃyikÍ«	khÂç	mšyJ	rhjhuz	

uh©l«	khÂç	vd¥gL«.

2. khÂç¤nj®Î brŒj cW¥Ãid Û©L« khÂç¤ nj®Î¡F c£gL¤jhik 

(Sampling without replacement) :

 Ï«Kiwæš	KGik¤bjhFÂæš	cŸs	cW¥òfŸ	khÂçæš	vL¡f¥gL«nghJ	

xnu	xU	Kiw	jh‹	mikÍ«.	mjhtJ	khÂç¤	nj®éš	X®	cW¥ig¤	nj®Î	brŒj	ÃwF	

mnj	cW¥ò	KGik¤bjhFÂ¡F	kWgoÍ«	mD¥g¥	gLtÂšiy.

3. khÂç¤ nj®Î brŒj cW¥Ãid Û©L« khÂç nj®Î¡F c£gL¤Jjš : 

(Sampling with replacement) :

 Ï«Kiwæš,	KGik¤bjhFÂæèUªJ	vL¡f¥gL«	cW¥òfŸ,	 khÂçæèUªJ	

Û©L«	mD¥g¥gLtjhš,	xU	Kiw¡F	nkš	mikÍ«.

	 rhjhuz	 rkthŒ¥ÃyikÍ«	 khÂç¡	 fâ¥òfŸ	 nk‰T¿a	 ÏU	 tifæY«	

mik»‹wd.

2.5.1 rhjhuz rkthŒ¥ÃyikÍ« khÂç¡ fâ¥òfis¤ nj®Î brŒÍ« KiwfŸ :

 Ñœ¡f©lit	 rhjhuz	 rkthŒ¥ÃyikÍ«	 khÂç¡	 fâ¥òfë‹	 Áy	 

tiffshF«.

(m) FY¡fš Kiw (Lottery method) 

 Ï«Kiw	 všnyhU«	 e‹f¿ªj	 vëikahd	KiwahF«.	 Ï«Kiwæš	KGik¤	

bjhFÂæš	cŸs	všyh	cW¥òfS¡F«	v©fŸ	ju¥g£L	mit	x›bth‹W«	J©L	

Ó£Lfëš	F¿¡f¥gL»‹wd.

	 J©L	Ó£LfŸ	xnu	msÎ,	tot«	k‰W«	t©z«	bfh©ljhf	ÏU¡f	nt©L«.	

mt‰iw	e‹F	ko¤J	xU	bfhŸfyåš	fyªJ	it¤ÂU¡f	nt©L«.	ÃwF	mid¤J	

Ó£LfisÍ«	 FY¡»	 khÂç	 v©â¡if¡F	 V‰wthW	 mt‰¿èUªJ	 nj®Î	 brŒa	

nt©L«.
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	 vL¤J¡fh£lhf,	 xU	tF¥Ãš	cŸs	 50	 khzt®fëš	 5	 ngiu¤	 nj®ªbjL¡f	

nt©Lbkåš,	50	J©L	Ó£Lfëš	m«khzt®fë‹	bga®	mšyJ	tçir	v©iz¡	

F¿¥Ã£L	 m¤jhŸfis¡	 fyªJél	 nt©L«.	 mt‰¿èUªJ	 5	 khzt®fis¢	

rkthŒ¥ò	 Kiwæš	 eh«	 nj®ªbjL¡fyh«.	 Ï«Kiw	 gçR¢Ó£L¡	 FY¡fš	 Kiwæš	

ga‹gL¤j¥gL»wJ.	 KGik¤	 bjhFÂ	 KoÎwhÂU¥Ã‹	 Ï¡FY¡fš	 Kiwia¥	

ga‹gL¤j	KoahJ.

(M) rkthŒ¥Ãš v©fis¤ jU« g£oaš Kiw : (Table of Random number method)

 KGik¤	bjhFÂæš	cŸs	cW¥òfë‹	v©â¡if	KoÎwhÂU¥Ã‹,	FY¡fš	

Kiwia¥	ga‹gL¤j	KoahJ.	Ïj‰f	kh‰whf	rkthŒ¥Ãš	v©fis¤	jU«	g£oaiy¥	

ga‹gL¤Â	 khÂç	 vL¡fyh«.	 ju¥gL¤j¥g£l	 gy	 tif	 uh©l«	 v©fŸ	 g£oašfŸ	

cŸsd.	mt‰WŸ	(i) o¥bg£o‹	m£ltiz	(ii) ~Ãõ®,	na£°	cUth¡»a	m£ltiz	

(iii) bf©lhš,	°ä¤	cUth¡»a	m£ltiz	K¡»akhditahF«.

	 Ï¥g£oašfëš	0,	1,	2............	9	M»a	v©fŸ	x‹W¡bfh‹W	rh®ªÂuhj	tifæš,	

rkkhf	 gy	 Kiw	 ãfG«	 go	 mik¡f¥g£oU¡F«.	 N = 100 msÎŸs	 khÂçia	 xU	

KGik¤	 bjhFÂæèUªJ	 vL¡f	 nt©Lkhæ‹,	 m«khÂç¡fhd	 cW¥òfS¡F	 001	

Kjš	100	Koa	F¿¡f¥g£L,	K«_‹whf	Ïiz¤J,	bjhl®¢Áahf	vL¡f	nt©L«.

(uh©l«	v©fë‹	g£oaiy¥	Ãw	nr®¡ifæš	fh©f)

uh©l« v©fŸ g£oaiy¥ ga‹gL¤Â xU khÂçia¤ nj®Î brŒÍ« Kiw :

 khÂç¤	 nj®Î	 brŒÍ«nghJ	 KGik¤bjhFÂæš	 cW¥òfis	 tçir	 v©	

mo¥gilæš	 rkkhd	 v©â¡iÍila	 v©fshf	 ã®zæ¤J¡	 bfhŸs	 nt©L«.	

KGik¤bjhFÂæ‹	 msÎ	 1000	 mšyJ	 1000¡F«	 Fiwthf	 ÏU¥Ã‹,	 mÂYŸs	

cW¥òfS¡F	 000,	 001,	 002,	 .............	 999	 v‹w	 v©fŸ	 F¿plhf	 më¡f¥gL»wJ.	

m£ltizæš,	 v©fis¤	 nj®ªbjL¡f	 vªj	 Ïl¤ÂèUªJ«,	 vªj	 ÂiræèUªJ«	

ãuš	tçirahfnth,	ãiu	tçirahfnth	br‹W	nj®ªbjL¤J¡	bfhŸsyh«.	Mdhš	

bjhl®¢Áahf	 Ï›bt©fis¥	 ga‹gL¤Â¡	 bfhŸs	 nt©L«.	 KGik¤bjhFÂæš	

cŸs	cW¥òfë‹	v©â¡if¡F¤	jFªjgoÍ«	e«äl«	cŸs	uh©l«	m£ltiz¥	

goÍ«,	 e«	 trÂ¡nf‰wthW	 khÂçfis¤	 nj®Î	 brŒayh«.	 m›thW	 nj®ªbjL¡F«	

nghJ	VnjD«	x‹W	KGik¤bjhFÂ	msÎ	'N'	I¡	fh£oY«	bgçjhf	ÏUªjhš,	mªj	

v©âèUªJ	 'N' I¡	fê¤j	Ã‹	»il¡F«	v©iz	vL¤J¡	bfhŸsyh«.	Ï›thW	

bjhl®ªJ	brŒJ	khÂçæ‹	cW¥òfis	mik¤J¡	bfhŸsyh«.

vL¤J¡fh£L 1 :

xU	gFÂæš	500	FL«g§fŸ	cŸsd.	mt®fë‹	thœ¡if¤	ju«	g‰¿	MŒÎ	brŒa	15	

FL«g§fis¡	bfh©l	xU	khÂçia	Ñœ¡f©l	rkthŒ¥Ãš	mikªj	v©fë‹	xU	

bjhF¥ÃèUªJ	xU	khÂçia¤	nj®ªbjL.
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4652 3819 8431 2150 2352 2472 0043 3488

9031 7617 1220 4129 7148 1943 4890 1749

2030 2327 7353 6007 9410 9179 2722 8445

0641 1489 0828 0385 8488 0422 7209 4950

Ô®Î	:

nk‰f©l	 g£oaèèUªJ	 _‹¿y¡f	 v©fis¤	 nj®ªbjL¡f	 v›tçiræèUªJ«	

eh«	bjhl§fyh«	v‹gj¿nth«.

Ï¥nghJ	_‹wh«	tçiræ‹	Mu«g¤ÂèUªJ	v©fis	nj®ªbjL¡f¤	bjhl§Fnth«.	

mit

203 023 277 353 600 794 109 179

272 284 450 641 148 908 280

Ï§F	 Áy	 v©fŸ	 500	 ¡F«	 nkš	 cŸsjhš	 mªj	 v©fëèUªJ	 500	 I¡	 fê¤J	

mt‰iw¡	ÑnH	Ã‹tUhW	vGJnth«.

203 023 277 353 100 294 109 179

272 284 450 141 148 408 280

ÏJnt	eh«	nj®ªbjL¤j	khÂçahF«.

(Ï) fâ¥gh‹ (Calculator) k‰W« fâåia¥ (Computer) ga‹gL¤Â uh©l« 

v©fis¤ nj®ªbjL¤jš :

 uh©l«	v©fis,	m¿éaš	fâ¥gh‹	(Scientific Calculator)	k‰W«	fâåia¥	

(Computer)	ga‹gL¤ÂÍ«	cUth¡fyh«.	mt‰¿š	ÏU¡F«	uh©l«	v©	jU«	éiria	

x›bthU	Kiw	mG¤J«	nghJ«	ntW	ntwhd	uh©l«	v©fis¥	bgwyh«.	Ï«Kiwæš	

khÂçnj®Î	brŒtJ,	uh©l«	g£oaèš	ÏUªJ	nj®Î	brŒÍ«	Kiwia¥	ngh‹wnj.

uh©l« khÂçfis¥ ga‹gL¤JtÂš cŸs ãiwFiwfŸ :

ãiwfŸ :

1.	 nj®Î,	 thŒ¥Ã‹	 mo¥gilæš	 miktjhš	 jå¥g£l	 egç‹	 éU¥ò,	 btW¥ò	

jé®¡f¥gL»wJ.

2.	 uh©l«	 khÂç,	 Ï«Kiwæš	 nj®Î	 brŒa¥gLtjhš	 xU§fikªj	 KGik¤	

bjhFÂia	e‹F	ÃuÂgè¡»wJ.

3.	 KGik¤	bjhFÂæ‹	mid¤J	cW¥òfis¥	g‰¿Í«	m¿a	nt©oa	mtÁa«	

Ïšiy.
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4.	 KGik¤bjhFÂia¥	 g‰¿	 m¿ªÂuhj	 nghJ	 xU	 khÂçæ‹	 Jšèa¤	 j‹ik	

g‰¿	m¿a,	mnj	KGik¤	bjhFÂæèUªJ	k‰bwhU	khÂçia	vL¤J	nrhjid	

brŒJ	KobtL¡f	Ko»wJ.

5.	 Ï«Kiw	k‰w	uh©l«	khÂçfS¡F«	ga‹gL»wJ.

FiwfŸ :

1.	 KGik¤	bjhFÂæ‹	msÎ	äfÎ«	mÂfkhf	ÏU¡F«	 nghJ	FY¡fš	Kiw	

mšyJ	uh©l«	v©fŸ	g£oaš	Kiw	ngh‹wt‰iw¥	ga‹gL¤JtJ	Áukkhf	

ÏU¡F«.

2.	 KGik¤	 bjhFÂæ‹	 cW¥òfëilna	 äFªj	 ntWghL	 fhz¥gL«	 nghJ	

Ï«KiwfŸ	KGik¤bjhFÂæid	ÃuÂgè¥gjhf	mikahJ.

3.	 gFÂ	 Kiw	 khÂç¤	 nj®it¡	 fh£oY«,	 Ï«Kiw	 khÂç¤	 nj®é‹	 cW¥òfŸ	

mÂf	mséš	ÏU¡f	nt©oÍŸsJ.

4.	 äFªj	gu¥gsit¡	bfh©l	gFÂæš	uh©l«	khÂç¤	nj®Î	brŒa,	TLjyhd	

bryÎ«,	neuK«	njit¥gL»wJ.

2.5.2 gLif Kiw khÂçbaL¡F« Kiw (Stratified sampling) :

 khÂç	vL¤jè‹	gy	Kiwfëš,	bghJthf	gLifKiw	khÂçbaL¤jny	mÂf«	

ga‹gL¤j¥gL»wJ.	 Ï«Kiwæš	 KGik¤bjhFÂ	 gy	 ÃçÎfshf¥	 Ãç¡f¥g£L	

x›bthUt®	 ÃçÎ«	 gLif	 (Stratum)	 v‹W	 Tw¥gL»wJ.	 Ï¥ÃçÎfŸ	 x›bth‹W«	

mt‰W¡FŸns	 Koªjtiu	 xU§fikªJ	 ÏU¡F«goahf¥	 gF¡f¥gL»wJ.	 ÃwF	

x›bthU	 gLifæèUªJ«	 rk	 thŒ¥ò	 Kiwæš	 mikªj	 khÂç	 vL¡f¥g£l	 Ã‹	

mit	 x‹whf	 Ïiz¡f¥g£L	 ek¡F¤	 njitahd	 gLif	 Kiw	 khÂç	 KGik¤	

bjhFÂæèUªJ	 vL¡f¥gL»wJ.	 gLif	 Kiw	 khÂç	 Kiwia,	 gFÂ	 Kiw	 khÂç	

vL¤jš	v‹W«	TWt®.

gLif Kiw khÂçbaL¤jè‹ tiffŸ :

 ÏU	tifahd	 gLif	Kiw	 khÂçbaL¤jš	cŸsd.	mit	é»jrkKilaJ	

k‰W«	 é»j	 rkk‰wJ	 MF«.	 é»j	 rkKila	 gLif	 Kiw	 khÂçbaL¤jèš,	

c£ÃçÎfë‹	é»jrk	v©â¡if¡F	V‰g	cW¥òfŸ	vL¤J¡	bfhŸs¥gL«.	mjhtJ	

mÂf	 v©â¡if	 cŸs	 ÃçÎfëš	 vL¡f¥gL«	 khÂçfëš	 cŸs	 cW¥òfë‹	

v©â¡if	mÂfkhf	ÏU¡F«.

	 KGik¤bjhFÂæ‹	msÎ	N	 v‹W«,	 khÂçæ‹	msÎ	 n v‹W«	F¿¡f¥gL«	

nghJ	x›bthU	gLifæèUªJ«	bgw¡	Toa	khÂç¥	Ã‹d«	xU	khwhj	v©zhF«.	

ÏJ 
n
N

c= 	 v‹W	 F¿¡f¥gL»wJ.	 vdnt	 Ï«Kiwæš	 x›bthU	 gLifæèUªJ«	 

bgw¥gL«	cW¥òfë‹	v©â¡if	m¥gLifia¥	ÃuÂgè¥gjhf	mik»wJ.

	 é»j	 rkk‰w	 gLif	 Kiw	 khÂçbaL¤jèš	 KGik¤	 bjhFÂæYŸs	

gLiffë‹	msit¡	 fUjhkš	 x›bthU	 gLifæèUªJ«	 rk	 v©â¡ifæyhd	

cW¥òfŸ	nj®ªbjL¡f¥gL»‹wJ.
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vL¤J¡fh£L  2 :

500	khzt®fis¡	bfh©l	xU	KGik¤bjhFÂæš	50	ngiu¡	bfh©l	xU	khÂçia	

vL¡f	nt©L«.	mt®fŸ	300	ngiu¡	bfh©l	A	v‹w	fšé	ãWtd¤ÂY«	200	ngiu¡	

bfh©l B	 v‹w	 fšé	 ãWtd¤ÂY«	 cŸsd®	 våš	 é»j	 rkKila	 gLifKiw	

khÂçbaL¤jš	Kiwæš	v›thW	khÂç	vL¥ghŒ	?

Ô®Î :

Ï§F ÏU gLiffŸ N1 = 200 k‰W« N2 = 300 MfÎ«,	bkh¤j	KGik¤bjhFÂæ‹	

msÎ	N = N1 + N2 = 500 MfÎ«	ÏU¡»wJ.	khÂçæ‹	msÎ	n = 50

n1, n2 v‹git	ÏU	gLiffë‹	msÎfŸ	v‹whš

n n
N

N n n
N

N1 1 2 2
50
100

200 20 50
500

300 30= × = × = = × = × =

vdnt	A æèUªJ	20	ngiuÍ«	B æèUªJ	30	ngiuÍ«	nj®ªbjL¡f	nt©L«.	mt®fis	

ÃwF	rhjhuz	rkthŒ¥ò	khÂç	Kiw	_y«	nj®Î	brŒJ	bfhŸs	nt©L«.

gLif Kiw khÂçbaL¤jè‹ ãiw FiwfŸ :

ãiwfŸ :

1.	 ÏJ	KGik¤bjhFÂia	mÂf«	ÃuÂgè¥gjhf	mikÍ«.

2.	 ÏJ	mÂf	Jšèa¤	j‹ik¡F	cWÂ	brŒ»wJ.

3.	 KGik¤	bjhFÂ	gF¡f¥g£oUªjhš	vëÂš	brašgL¤j	KoÍ«.

4.	 Ïl«	 k‰W«	 gu¥gsit¥	 bghW¤J¥	 gLiffshf¥	 Ãç¤ÂUªjhš	 neu«	 k‰W«	

bryit¡	Fiw¡f	Ko»wJ

5.	 KGik¤	 bjhFÂahdJ	 Óuhf	 Ïšyhkš	 ÏU¡F«nghJ	 Ï«Kiwna	

bghU¤jkhdjhF«.

6.	 xU§fikt‰w	 KGik¤bjhFÂæš	 Ï«Kiwæš	 khÂç	 vL¤jhš	 mJ	 ešy	

KoÎfis¤	jU«.

FiwfŸ :

1.	 KGik¤bjhFÂia	 xU§fikªj	 gLiffshf¥	 Ãç¥gJ	 v‹gJ	 fodkhd	

brayhF«.	mj‰F	mÂf¢	bryÎ,	neu«	k‰W«	òŸëæaš	mDgt«	bg‰nwhç‹	

ciH¥ò	njit¥gL»wJ.

2.	 jtwhd	gFÂfshfnth	Áy	Ïl§fëš	x‹W¡bfh‹W	bghJthd	gLiffshf	

Ãç¡f¥g£oUªjhš,	jtwhd	KoÎfis¥	bgw	neçL«.
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2.5.3 Kiw rh®ªj khÂçbaL¡F« Kiw (Systematic Sampling) :

 Ïj‹	vëikahd	eilKiwahY«,		trÂahf	khÂç	vL¡f	KotjhY«,	Ï«Kiw	

guªj	mséš	ga‹gL¤j¥gL»wJ.

	 KGik¤	 bjhFÂ	 cW¥òfë‹	 KG¥g£oaY«	 ÏUªjhš,	 Kiw	 rh®ªj	 khÂç	

vL¤jiy	 mo¡fo¥	 ga‹gL¤Â¡	 bfhŸsyh«.	 Ïij	 uh©l«	 khÂç	 rh®ªj	 khÂç¡	

fâ¥ò	Kiw	(Quasi - random sampling) v‹W«	TWt®.

nj®ªbjL¡F« Kiw :

 Ï«Kiw	 uh©l«	 Kiwæš	 bjhl§»,	 mj‹	 mo¥gilæš	 khÂç	 KGtJ«	

mik¤J¡	 bfhŸs¥gL»wJ.	 Kjš	 cW¥ò	 uh©l«	 v©fis¡	 bfh©L	

nj®ªbjL¡f¥gL»wJ.	ÃwF	k‰iwa	cW¥òfŸ	 eh«	tiuaW¤j	tot¤Â‰F	c£g£L	

Kjš	 cW¥ig¢	 rh®ªJ	 KiwahfÎ«	 bjhl®¢ÁahfÎ«	 nj®ªbjL¡f¥gL»‹wd.	

Ï«Kiwia	Kiw	rh®ªj	khÂçbaL¤jš	v‹»nwh«.

	 Ï«Kiwæš	 g£oaèš	 cŸs	 x›bthU	 K MtJ	 cW¥ò«	 khÂçæš	

nj®ªbjL¡f¥	gL»‹wd.	Kjš	cW¥ò	k£L«	uh©l«	Kiwæš	nj®ªbjL¡f¥gL»wJ.									

vL¤J¡fh£lhf,	 Ï«Kiwæš,	 500	 khzt®fëš	 50	 ngiu¤	 nj®ªbjL¡f	

nt©Lbk‹whš	Kjèš	K MtJ	cW¥ig	g£oaèèUªJ	nj®ªbjL¡f	nt©L«.	K 
v‹gJ	khÂç	vL¤jè‹	Ïilbtë	MF«.

 Ïilbtë K
N
n

=  = 
KGik¤	bjhFÂ	msÎ

khÂçæ‹	msÎ

 
K = =500

50
10

 K  = 10 v‹gJ	khÂç	vL¤jè‹	ÏilbtëahF«.	Ïªj	10	v©fS¡FŸ	X®	v©	

i < K	MFkhæ‹,	x›bthU	K	MtJ	cW¥ò«	m«khÂç¡FŸ	nj®ªbjL¡f¥gL«,	i = 5 

våš,	eh«	5,	15,	25,	35,	................	M»a	v©fis	eh«	nj®Î	brŒJ	bfhŸs	nt©L«.

 Ï§F i	v‹D«	v©	uh©l«	bjhl¡f	v©	vd¥gL«.	Ï«Kiw	_y«	K tifahd	

Kiw	rh®ªj	khÂçfŸ	bjhl¡f	v©iz¥	bghW¤J	cUth»wJ.

ãiwfŸ :

1.	 Ï«Kiw	vëjhdJ«	trÂahdJkhF«.

2.	 neuK«	ntiyÍ«	bgUkséš	Fiw»wJ.

3.	 äf¢	rçahd	Kiwæš	Ïij	nk‰bfh©lhš	KoÎfŸ	Jšèakhf¡	»il¡F«.

4.	 Ïij	KoÎwh	KGik¤bjhFÂæš	ga‹gL¤Â¡	bfhŸsyh«.
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FiwfŸ :

1.	 Kiw	 rh®ªj	 khÂçbaL¤jš	 Kiwæš	 KGik¤bjhFÂ	 KGtijÍ«	

ÃuÂgè¡fhJ.

2.	 fâ¥ghs®fë‹	éU¥ò	btW¥òfS¡F	thŒ¥ÃU¡»wJ.

	 Kiw	rh®ªj	khÂçbaL¤jš	fhLfëš	ku§fis¤	nj®ªbjL¤jš,	bjhFÂæš	

cŸs	 ÅLfis¤	 nj®ªbjL¤jš,	 gÂnt£oš	 bjhl®¢Áahf	 cŸs	 gÂÎfëèUªJ	

nj®ªbjL¤jš	ngh‹wt‰¿‰F¥	ga‹gL»wJ.

gæ‰Á - 2

I.  rçahd éilia¤ nj®ªbjL¤J vGJf :

1. khÂç¡	fâ¥ò	v‹gJ	Ñœ¡f©lt‰WŸ	jé®¡f	Koahj	NœãiyÍilaJ

 m)	xUtç‹	Ïu¤j¥	gçnrhjid

	 M)	KGik¤bjhFÂ	Kot‰wjhæU¡F«	nghJ

	 Ï)	gir	ä‹fy§fë‹	MÍis¢	nrhÂ¤jš

	 <)	nk‰T¿a	všyh	fhuz§fS¡F«

2.  bjhFÂ¥	g©gsit¡F«,	khÂç	g©gsit¡F«	ÏilnaÍŸs	ntWghL

	 m)	kåj¥	ÃiH	 	 	 M)	khÂç¡	fâ¥ò¥	ÃiH

	 Ï)	khÂç¡	fâ¥Ãšyhj	ÃiH	 <)	VJäšiy

3.	 KGik¤	bjhFÂæš	cŸs	cW¥òfŸ	x›bth‹W«	khÂçæš	Ïl«	bgWtj‰fhd	 

	 rkthŒ¥ig¥	bg‰¿U¡F«	khÂç¡	fâ¥ò	Kiw

	 m)	tiuÍila	khÂç¡fâ¥ò	 	 M)	neh¡fKil	khÂç¡	fâ¥ò

	 Ï)	rhjhuz	uh©l«	khÂç¡	fâ¥ò	 <)	VJäšiy

4.	 rhjhuz	rkthŒ¥ò	khÂç¡	fâ¥Ã‰F¤	njitahdJ

	 m)	J©L	Ó£L	Kiw	 	 M)	uh©l«	v©	g£oaš

	 Ï)	fâ¥gh‹	 	 	 <)	nk‰T¿a	všyh«

5.	 ãfœjfÎ	rh®ªÂuhj	khÂç¡	fâ¥ò	Kiw

	 m)	neh¡fKil	khÂç¡	fâ¥ò	 	M)	g§F	fâ¥ò	Kiw

	 Ï)	bghUŸ	rh®ªj	fâ¥ò	Kiw	 <)	nk‰T¿a	všyh«

6.	 50	 ng®	 bfh©l	ãWtd¤Â‹	xU	 g£oaèèUªJ	 5	 ngiu,	Kiw	 rh®ªj	 khÂç¡	 

	 fâ¥ò	Kiwæš	nj®ªbjL¡f	nt©L«.	m«Kiwæš	Kjš	v©	7	våš	mL¤j	 

 v©

	 	m)	8	 M)	16	 	 Ï)	17	 	 <)	21
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II.  nfho£l Ïl§fis ãu¥òf :

7.	 v©z‰w	cW¥òfis¡	bfh©l	KGik¤bjhFÂ,	__________ KGik¤bjhFÂ	 

	 v‹W	miH¡f¥gL»wJ.

8.	 xU	 KGik¤bjhFÂæš	 cŸs	 všyh	 cW¥òfS«	 fs¥gâ	MŒÎ¡F	 vL¤J¡	 

	 bfhŸs¥g£lhš	mJ	__________ v‹W	miH¡f¥gL»wJ.

9.	 bjhFÂ¥g©gsit¡F«,	 khÂç¥	 g©gsit¡F«	 Ïilæš	 cŸs	 Ku©ghL	 

 __________ v‹W	miH¡f¥gL«.

10.	 KGik¤bjhFÂæš	cŸs	všyh	cW¥òfisÍ«	ml¡»a	 g£oaiy	 __________  
 v‹»nwh«.

11.	 KGik¤bjhFÂ	 __________ ÏU¡F«	 nghJ	 gLif	 Kiw	 khÂç¡	 fâ¥ò	 

	 bghU¤jkhdJ	MF«.

12.	 MŒé‹	nghJ	cW¥òfŸ	mêÍ«	j‹ik	bg‰¿Uªjhš	__________ brŒa	KoahJ.

13.	 KGik¤bjhFÂæš	 cŸs	 cW¥òfŸ	 bjhl®¢Áahf	 mik¡f¥g£oUªjhš,	 

	 bghU¤jkhd	khÂç¡	fâ¥ò	Kiw	__________ MF«.

14.	 xU§fikªj	 KGik¤bjhFÂæš,	 vL¡f	 nt©oa	 khÂç	 Kiwfëš,	 gLif	 

	 Kiw	khÂç¡	fâ¥ò	Kiwia¡	fh£oY«	__________ Kiw	ÁwªjJ.

III.  Ã‹tU« édh¡fS¡F éilaë¡f :

15.	 KGik¤	bjhFÂ	-	tiuaW	?

16.	 KoÎW	 	 KGik¤	 	 bjhFÂ,	 	 KoÎwh	 	 KGik¤	 	 bjhFÂ	 	 Ït‰iw						

vL¤J¡fh£LfSl‹		tiuaW.

17.	 khÂç¡	fâ¥ò	v‹whš	v‹d	?

18.	 Ã‹tUtdt‰iw	tiuaW	?

	 (m)	 khÂç	 	 	 	 (M)	 khÂç	msÎ	 	 	 	 (Ï)	 KG¡	 fâ¥ò	 	 	 	 (<)	 khÂç¡fâ¥ò	myF	 

(c)	khÂç¡	fâ¥ò¥	g£oaš

19.	 KG¡	fâ¥ò,	khÂç¡	fâ¥ò	Ït‰¿‰»ilnaÍŸs	ntWghLfis¡	TWf.

20.	 KGik¡	 fâ¥ò	 Kiwia	 él,	 khÂç¡	 fâ¥ò	 Kiwæš	 v›tif	 e‹ikfŸ	

cŸsd	v‹gij¡	TWf.

21.	 V‹	eh«	khÂç¡	fâ¥ig	ehL»nwh«	?

22.	 khÂç¡	fâ¥ò	vL¥gÂ‹	tu«òfŸ	ahit	?

23.	 khÂç¡	fâ¥Ã‹	nfh£ghLfis¡	TWf.

24.	 ãfœjfÎila	khÂç¡	fâ¥ò,	ãfœ	jft‰w	khÂç¡	fâ¥ò	v‹whš	v‹d	?

25.	 neh¡fKil	khÂç¡fâ¥ò	v‹whš	v‹d	?	ÏJ	v§F	ga‹gL¤j¥gL»wJ	?



24

26.	 fy¥ò	khÂç¡	fâ¥ò	v‹whš	v‹d	?

27.	 rhjhuz	rkthŒ¥Ãš	mikÍ«	khÂç¡	fâ¥ò	v‹gij	tiuaW	?

28.	 rhjhuz	rkthŒ¥Ãš	mikÍ«	khÂç¡	fâ¥ò	Kiwia¤	nj®ªbjL¡F«	éj¤ij	

étç.

29.	 rhjhuz	rkthŒ¥ò	khÂç¡	fâ¥Ã‹	VnjD«	ÏU	Kiwfis	étç.

30.	 rkthŒ¥ò	 v©fŸ	 g£oaš	 v‹gJ	 v‹d	 ?	 mÂèUªJ	 v›thW	 v©fis¤	

nj®ªbjL¥ghŒ	?

31.	 rkthŒ¥ò	khÂç¡	fâ¥ÃYŸs	ãiw	FiwfŸ	ahit	?

32.	 v¢Nœãiyfëš	gLif	Kiw	khÂç¡	fâ¥ò	ga‹gL¤j¥gL»wJ	?

33.	 gLif	Kiw	khÂç¡	fâ¥ò	vL¡F«	Kiwia	vL¤J¡fh£LfSl‹	és¡Ff.

34.	 KGik¤bjhFÂfis¥	gLiffshf¥	Ãç¥gÂ‹	neh¡f«	v‹d	?

35.	 gLifKiw	khÂç¡	fâ¥Ã‹	ãiw	Fiwfis	vGJf.

36.	 Kiwrh®ªj	khÂç¡	fâ¥ig	és¡Ff.

37.	 Kiwrh®ªj	khÂç¡	fâ¥Ã‹	ãiw	Fiwfis	vGJf.

38.	 Kiwrh®ªj	 	 khÂç¡	 fâ¥ò	 ga‹gL¤j¥gL«	 Ïl§fS¡F	 vL¤J¡	 fh£LfŸ	

jUf.

39.	 xU	 KGik¤bjhFÂæ‹	 msÎ	 800	 MF«.	 mJ	 300,	 200,	 300	 M»a	 _‹W	

gLiffshf¥	Ãç¡f¥gL»wJ.	KGik¤bjhFÂæèUªJ	 160	v©â¡ifÍila	

xU	gLifKiw	khÂç	vL¡f¥gL»wJ.	x›bthU	gLifæèUªJ«	é»jrkkhf	

v›tsÎ	v©â¡if	bfh©l	khÂç	vL¡f	nt©L«	?

40.	 uh©l«	 v©fis¥	 ga‹gL¤Â,	 xU	 gLifæš	 cŸs	 80	 kidfëèUªJ	 8	

kidfis¡	bfh©l	xU	khÂçia	mik¡f.

41.	 xU	 bjUéš	 50	 ÅLfŸ	 cŸsd.	 mt‰¿èUªJ	 10	 ÅLfis	 xU	 F¿¥Ã£l	

MŒé‰fhf	Kiw	rh®ªj	khÂç¡	fâ¥ò	Kiwæš	nj®Î	brŒf.

IV brŒJ gh®¡f :

42.	 c‹id¢	R‰¿ÍŸs	Nœãiyæš	 (m)	 khÂç¡	fâ¥ò	 ga‹gL¤j¥gL«	Ïl§fŸ	

VnjD«	 IªÂid¡	TWf.	 (M)	 KG¡fâ¥ò	 ga‹gL¤j¥gL«	 Ïl§fŸ	 VnjD«	

IªÂid¡	TWf.

43.	 ckJ	 gŸëæš	 cŸs	 bjhl¡f	 ãiy,	 Ïilãiy,	 nkšãiy	 ÃçÎfëš	 gæY«	

khzt®fis¡	 bfh©L	 é»jrkKiwæš,	 gLif	 Kiw	 khÂç¡	 fâ¥ò	 (xU	

ngh£o¤	nj®é‰fhf)	x‹¿id	mik¡f.

44.	 ckJ	tF¥ò	tUif¥	gÂnt£oèUªJ	5	khzt®fis	Kiwrh®ªj	khÂç¡	fâ¥ò	

_y«	nj®Î	brŒf.
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éilfŸ

I. 1.	(<)	 	 2.	(M)	 	 3.	(Ï)	 	 4.	(<)	 	 5.	(<)	 	 6.	(Ï)

II. 7.	KoÎwhj	 	 8.	KG¡fâ¥ò	Kiw	 9.	khÂç¡	fâ¥ò¥	ÃiH

	 10.	khÂç¥	g£oaš	 11.	xU§fikahj	 	 12.	KGik¡	fâ¥ò	Kiw

	 13.	Kiw	rh®ªj	khÂç¡	fâ¥ò	

	 14.	rhjhuz	uh©l«	khÂç¡	fâ¥ò

ÏªÂa k¡fŸ bjhif fz¡bfL¥ò 2001

ÏªÂa/ 

khãy§fŸ 

ôåa‹ 

Ãunjr§fŸ

ÏªÂa k¡fŸ bjhif 2001 k¡fŸ 

bjhif 

1991-

2001

ghš é»j« 

(Mæu« 

M©fS¡F 

bg©fë‹ 

v©â¡if

k¡fŸ M©fŸ bg©fŸ

ÏªÂah	1,	2 1,027,015,247 531,277,078 495,738,169 21.34 933

mªjkh‹,	

ã¡nfhg®	ÔÎfŸ*
356,265 192,985 163,280 26.94 846

MªÂu	Ãunjr« 75,727,541 38,286,811 37,440,730 13.86 978

mUzhry 

Ãunjr«
1,091,117 573,951 517,166 26.21 901

m°[h« 26,638,407 13,787,799 12,850,608 18.85 932

Õfh® 82,878,796 43,153,964 39,724,832 28.43 921

r©ofh® 900,914 508,224 392,690 40.33 773

rh£o°f® 20,795,956 10,452,426 10,343,530 18.06 990

jh¤uh	ef®	

Antè
220,451 121,731 98,720 59.20 811

lhk‹	ilô 158,059 92,478 65,581 55.59 709

blšè* 13,782,976 7,570,890 6,212,086 46.31 821

nfhth 1,343,998 685,617 658,381 14.89 960

F#uh¤ 50,596,992 26,344,053 24,252,939 22.48 921

Açahdh 21,082,989 11,327,658 9,755,331 28.06 861

Ïkhry	Ãunjr« 6,077,248 3,085,256 2,991,992 17.53 970

#«K,	fhZÛ® 10,069,917 5,300,574 4,769,343 29.04 900
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#h®f©£ 26,909,428 13,861,277 13,048,151 23.19 941

f®ehlfh 52,733,958 26,856,343 25,877,615 17.25 964

nfush 31,838,619 15,468,664 16,369,955 9.42 1.058

y£r¤ÔÎfŸ* 60,595 31,118 29,477 17.19 947

k¤Âa¥	Ãunjr« 60,385,118 31,456,873 28,928,245 24.34 920

kAhuhZouh 96,752,247 50,334,270 46,417,977 22.57 922

kâ¥ó® 2,388,634 1,207,338 1,181,296 30.02 978

nkfhyah 2,306,069 1,167,840 1,138,229 29.94 975

änrhuh« 891,058 459,783 431,275 29.18 938

ehfhyhªJ 1,988,636 1,041,686 946,950 64.41 909

xçrh 36,706,920 18,612,340 18,094,580 15.94 972

gh©o¢nrç* 973,829 486,705 487,124 20.56 1,001

gŠrh¥ 24,289,296 12,963,362 11,325,934 19.76 874

uh#°jh‹ 56,473,122 29,381,657 27,091,465 28.33 922

Á¡»« 540,493 288,217 252,276 32.98 875

jäœehL 62,110,839 31,268,654 30,842,185 11.19 986

Âçòuh 3,191,168 1,636,138 1,555,030 15.74 950

c¤ÂuÃunjr« 166,052,859 87,466,301 78,586,558 25.80 898

c¤uhŠrš 8,479,562 4,316,401 4,163,161 19.20 964

nk‰F	t§fhs« 80,221,171 41,487,694 38,733,477 17.84 934

F¿¥òfŸ :

1.	 Ïa‰if¥	 nguêé‹	 bghU£L,	 2001	 M«	 M©o‹	 ÏªÂa	 k¡f£	 bjhif	

fz¡bfL¥ò	 F#uh¤Â‹	 Áy	 gFÂfëY«,	 Ïkh¢ry	 Ãunjr¤Â‹	 Áy	

gFÂfëY«,	 vL¡f¥gléšiy.	 Ï¥gFÂfë‹	 kÂ¥Õ£L¡	 fâ¥òfns	

nr®¡f¥g£LŸsd.	 Ïnj	 fhuz¤jhš	 0-6	 taJilnahiu¥	 g‰¿Í«,	 go¤jt®	

ãiy	g‰¿Í«	Ï¥gFÂfëš	cŸs	étu§fŸ	nrfç¡f¥gléšiy.

2.	 ÏªÂahé‹	 ml®¤Âia¡	 fz¡»L«	 nghJ,	 gh»°jh‹	 k‰W«	 Ódhé‹	

M¡»uä¥Ãš	cŸs	Áy	gFÂfŸ	fz¡»š	vL¤J¡	bfhŸs¥gléšiy.

Mjhu«	:	ÏªÂa	k¡f£	bjhif	fz¡bfL¥ò	Ïizajs¤ÂèUªJ
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3. òŸë étu« nrfç¤jš, tif¥gL¤Jjš k‰W« 

m£ltiz¥gL¤Jjš

3.1 m¿Kf« :

 Âdrç	 thœ¡ifæš	 midtU«	 étu§fis	 nrfç¤J,	 gF¤jhuhŒªJ	 k‰W«	

ga‹gL¤Â	 tU»‹wd®.	 k¡fŸ	 mÂf	 mséš	 étu§fis	 Âdrç	 ciuahlšfŸ,	

bjhiy¡fh£ÁfŸ,	 thbdhè,	 fâå,	 Rtbuh£ofŸ	 _y«	 bjçªJ	 bfhŸtijna	

tH¡fkhf¡	bfh©oU¡»‹wd®.	Ïit	vjdhš	v‹whš	k¡fS¡F	ãiwa	étu§fis	

c‰W	 neh¡»,	 nj®ªbjL¥gijnah,	 kW¥gijnah	 brŒa	 nt©oa	 njit	 V‰gL»wJ.	

Âdrç	 thœ¡ifæš	 bjhêš	 k‰W«	 bjhê‰rhiy	 M»at‰¿‰F	 Áy	 òŸëæaš	

étu§fŸ	njit¥gL»‹wd.	k‰W«	mt‰iw	v§nfæUªJ	v¥go	nrfç¥gJ	v‹gJ«	

bjça	nt©oæU¡»wJ.	Ïj‹	éisthf	x›bthUtU«	xU	bghUis	th§Ftj‰F	

K‹ò	 mj‹	 ju¤ijÍ«,	 éiyiaÍ«	 x¥Ã£L	 gh®¤J	 xU	 KoÎ¡F	 tu	 nt©L«.	

vL¤J¡fh£lhf	xU	ãWtd¤Âš	gâòça	bjhêyhs®fŸ	j§fŸ	CÂa«,	éÂKiwfŸ,	

gjé	 ca®Î	 thŒ¥òfŸ	 k‰W«	 gy	 étu§fis	 x¥Ãl	 éU«òth®fŸ,	 mnj	 rka«	

ãWtd	KjÄ£lhs®fS«	mt®fë‹	bryéd§fis	Fiw¤J	yhg¤ij	mÂf¥gL¤j	

éU«òt®.

	 òŸëæaèš	äf	K¡»akhd	ga‹fëš	x‹W,	KoÎfis	cUth¡f	étu§fis	

më¥gjhF«.	 flªj	 fhy¤Â‹	 njh‰w¤ijÍ«,	 ãfœfhy¤Â‹	 és¡f¤ijÍ«	 k‰W«	

vÂ®fhy¤ij¥	g‰¿a	K‹	kÂ¥ÕLfisÍ«	òŸëæaš	jU»wJ.	

òŸëæaš	étu§fŸ	nrfç¥gj‹	neh¡f«	ÑnH	bfhL¡f¥g£LŸsJ.

1.	 Kjš	ãiy	òŸëæaš	étu§fis	nrfç¡F«	Kiwia	g‰¿	és¡f«	më¡f.

2.	 el¤J«	MŒÎ	vªj	ãiyæš	cŸsJ	v‹gij	Ô®khå¡f.

3.	 gF¥ghŒé‹	nghJ	mj‹	tê	Kiwfis¥	g‰¿	f©l¿tj‰F«,	fâ¥gj‰F«.

4.	 khÂç¡	fâ¥ig	tiuaW¡fÎ«,	és¡fÎ«.

5.	 khÂç¡	fâ¥Ã‹	mo¥gilia	gF¥ghŒÎ	brŒa.

	 òŸëæaš	 MŒÎ	 v‹gJ	 k¡fë‹	 gšntW	 ÃçÎfis¥	 g‰¿a	 étu§fis	

RU¡fkhfÎ«	 xG§F	 KiwæY«	 më¥gjhF«.	 étu¤ij	 és¡Ftj‰F«	

Kiw¥gL¤Jtj‰F«,	MŒÎ	brŒtj‰F«	gytifahd	òŸëæaš	KiwfŸ	cjÎ»‹wd.	

m›thW	MŒÎ	brŒj	KoÎfis	K‹	T£ona	m¿tj‰F«,	 Ô®khå¥gj‰F«	Ïij¥	

ga‹gL¤J»‹wd®.

	 Kjèš	étu¤ij	v›tsÎ	ešy	Kiwæš	nrfç¡f¥g£lJ	v‹gij¥	bghU¤J	

ÏWÂ	 Koé‹	 V‰òil¤	 j‹ikiaÍ«,	 JšèaK«	 mikÍ«.	 étu§fë‹	 jukhdJ	

ÏU¡F«	Nœãiyia	bgçJ«	ghÂ¡»wJ.	vdnt	mij	Kiw¥gL¤Jtj‰F	äf	mÂf	

K¡»a¤Jt«	bfhL¡f	nt©L«.
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	 étu§fis¢	nrfç¡F«	nghJ	mj‹	Jšèa¤	j‹ikia	cWÂgL¤Â¡	bfhŸs	

nghÂa	v¢rç¡if	vL¤J¡	bfhŸs	nt©L«.

3.2 étu§fë‹ j‹ik :

 bt›ntW	neh¡f§fS¡fhf	gyéjkhd	étu§fŸ	nrfç¡f¥gL»‹wd	v‹gJ	

F¿¥Ãl¤j¡fJ.	 nrfç¡f¥g£l	étu§fŸ	fhy¤ijnah,	Ïl¤ijnah,	Ïu©ilÍnkh	

rh®ªjjhf	ÏU¡»wJ.

_‹W	éjkhd	étu§fŸ	Ã‹tUkhW.

1.	 fhy¤	bjhl®	tçir	(Time series data)

2.	 Ïl¤	bjhl®	tçir	(Spatial data)

3.	 fhy	Ïl¤	bjhl®	tçir	(Spatio-Temporal data)

3.2.1 fhy¤bjhl® tçir :

 xU	 F¿¥Ã£l	 fhy¤Âš	 nrfç¡f¥g£l	 v©	 kÂ¥òfë‹	 fz«	 fhy¤bjhl®	

tçirahF«.	 Ï›étukhdJ	 Kiwahd	 fhy	 Ïilbtëfënyh,	 Kiwa‰w	 fhy	

Ïilbtëfënyh	nrfç¡f¥glyh«.

vL¤J¡fh£L 1 :

	 2001	èUªJ	2004	tiu	cŸs	eh‹F	tUl§fS¡fhd	xU	FL«g¤Â‹	_‹W	

tif¢	bryéd§fë‹	(%ghæš)	étu§fŸ	Ã‹tUkhW.

tUl« czÎ fšé k‰wit bkh¤j«

2001 3000 2000 3000 8000

2002 3500 3000 4000 10500

2003 4000 3500 5000 12500

2004 5000 5000 6000 16000

3.2.2 Ïl¤bjhl® tçir :

 nrfç¡f¥g£l	étu§fŸ	xU	Ïl¤Jl‹	bjhl®òilaJ	våš	mJ	Ïl¤bjhl®	

tçir	v‹W	F¿¥Ãl¥gL»wJ.	

vL¤J¡fh£lhf,

1.	 gšntW	Ïl§fëš	eilbg‰w	»ç¡bf£	bjhl®	ngh£ofëš	xU	k£ilahs®	bg‰w	

X£l§fë‹	v©â¡if	étu«.

2.	 jäœeh£oš	cŸs	kht£l	thçahd	kiHasÎ.

3.	 eh‹F	khefu§fëš	cŸs	btŸëæ‹	éiy	étu«.
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vL¤J¡fh£L 2 :

	 1991	M«	M©oš	ÏªÂahéš	cŸs	bj‹	khãy§fë‹	k¡f£	bjhif.

khãy« k¡f£	bjhif

jäœehL 5,56,38,318
MªÂu¥	Ãunjr« 6,63,04,854

f®ehlfh 4,48,17,398
nfus« 2,90,11,237

gh©o¢nrç 7,89,416

3.2.3 fhy Ïl¤bjhl® tçir :

 nrfç¡f¥g£l	 étu§fŸ	 fhy¤ijÍ«	 Ïl¤ijÍ«	 bjhl®ò¥	 gL¤Â	

tçir¥gL¤j¥g£lhš	mit	fhy	Ïl¤bjhl®	tçir	vd¥gL«.

khãy« k¡f£	bjhif

1981 1991
jäœehL 4,82,97,456 5,56,38,318

MªÂu¥	Ãunjr« 5,34,03,619 6,63,04,854
f®ehlfh 3,70,43,451 4,48,17,398
nfus« 2,54,03,217 2,90,11,237

gh©o¢nrç 6,04,136 7,89,416

3.3 étu§fë‹ ÃçÎfŸ :

 òŸëæaš	 étukhdJ	 mit	 ga‹gL¤J«	 Kiwæ‹	 	 mo¥gilæš	 ÏU	

ÃçÎfshf	tif¥gL¤j¥gL»wJ.	mitahtd.

1.	 Kjš	ãiy	étu§fŸ

2.	 Ïu©lh«	ãiy	étu§fŸ

3.3.1 Kjš ãiy étu§fŸ :

 xU	F¿¥Ã£l	MŒÎ¡fhf	érhuizæ‹	_y«	xU	MŒths®	jhnk	neuoahf	

nrfç¡F«	 étu«	 Kjš	 ãiy	 étu«	 v‹W	 miH¡f¥gL«.	 Ï›tif	 étu§fŸ	

c©ikahdit.	 Ï›étu§fis	 fs¥gâahs®fŸ	 _ykhfnth,	 MŒÎ¤Jiw	 

_ykhfnth,	ãWtd«	_ykhfnth	nrfç¡fyh«.

vL¤J¡fh£L 4:

	 xU	MŒths®	gŸë¡	FHªijfS¡fhd	kÂa	czÎ¤	Â£l«	v›thW	eilKiw¥	

gL¤j¥gL»wJ	vd	m¿a	éU«Ãdhš	xU	fs¥gâ	MŒéid	nk‰bfhŸs	nt©L«.	

m¥nghJ	 bg‰nwh®	 k‰W«	 FHªijfël«	 njitahd	 édh¡fis	 vG¥Ã	 mt®fŸ	

fU¤Âid	m¿ªJ	étu§fis	nrfç¡f	nt©L«.	Ï›thW	nrfç¡F«	étu§fŸ	Kjš	

ãiy	étu§fŸ	vd¥gL«.
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Kjš ãiy étu§fis Ñœf©l IªJ Kiwfëš Ãç¡fyh« :

1.	 neçilahf	étu§fis¢	nrfç¤jš	(Direct Personal Interview)

2.	 kiwKf	thŒbkhê	Kiw	_y«	nrfç¤jš	(Indirect Oral Interview)

3.	 brŒÂahs®fŸ	_y«	étu§fŸ	nrfç¤jš	(Information from respondents)

4.	 jghš	 thæyhf	édh¥g£oaš	mD¥Ã	 nrfç¡F«	Kiw	 (Mailed Questionnaire  
Method)

5.	 fâ¥ghs®fŸ	 _y«	 g£oaiy	 mD¥Ã	 étu§fŸ	 nrfç¤jš	 (Schedules sent 
through enumerators)

1. neçilahf étu§fis nrfç¤jš :

	 Ï«Kiwæš	 ahçl«	 étu§fis	 bgw	 nt©Lnkh	 mt®fns	 étu§fis¢	

brhšgt®	 Mt®.	 MŒths®	 neçilahf	 mt®fël«	 br‹W	 édh¡fis	 vG¥Ã	

étu§fis¥	 bgW»‹wd®.	 MŒit	 nk‰bfhŸS«	 gFÂ	 mÂf	 mséš	 Ïšyhkš	

Fiwªj	ãiyæš	cŸsnghJ	Ï«Kiwna	cfªj	Kiwahf	cŸsJ.

ãiwfŸ :

1.	 étu§fŸ	 nrfç¥gt®fŸ	 neçilahf	 étu«	 bfhL¥gt®fis	 mQ»	

étu§fŸ	bgWtjhš	étu§fis	ntW		Kiwfis		él		Ï«Kiwæ‹		_y«	

mÂfkhdt®fël«	 étu«	 bgw	 Ko»wJ.	 bfhL¥gt®fë‹	 éU¥g¤Jl‹	

brŒÂfis	bgW«	ãiy	cŸsJ.

2.	 »il¡f¥	 bg‰w	 étu§fŸ	 ÓuhdjhfÎ«	 JšèakhdjhfÎ«	 mik»wJ.	

étu§fŸ	bfhL¥gt®fë‹	rªnjf§fis	MŒths®	ãé®¤Â	brŒ»wh®.

3.	 étu§	bfhL¥gt®fë‹	bjhl®ghd	étu§fis¥	bgw	Ko»wJ.	el¤ij	k‰W«	

bghJthd	brŒÂfisÍ«	bg‰W	MŒé‹	KoÎfS¡F	ga‹gL¤j	VJth»wJ.

4.	 édh¡fëš	cŸs	th®¤ijfis	Nœãiy¡F	V‰w	tifæš	kh‰¿aik¤J¡	

nf£f	Ko»wJ.	 kh‰W	bkhêfëš	édh¡fis	bfhL¡f	Ko»wJ	étu§fŸ	

bfhL¥gtU¡F	 V‰gL«	 bjhªjuÎfŸ,	 òçªJ	 bfhŸS«	 j‹ik	 M»at‰iw	

Ô®¡f	Ko»wJ.

FiwfŸ :

1.	 neçilahf	étu§fis	nrfç¡F«	Kiw	mÂf	bryitÍ«	mÂf	neu¤ijÍ«	

c£bfhŸ»wJ.

2.	 étu§fŸ	 bfhL¥gt®fë‹	 v©â¡if	 äf¡	 TLjyhfÎ«,	 tÁ¡F«	 Ïl«	

éçthd	ãiyæš	ÏU¡F«	nghJ	Ï«Kiw	äfÎ«	Áukkhf	mikÍ«.

3.	 Ï«Kiwæš	jåeg®	éU¥ò	btW¥ò	mÂfséš	ÏU¡F«.
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2. kiwKf thŒbkhê Kiw :

	 étu§fis¡	bfhL¥gt®fis	neçilahf	mQfhkš	mt®fŸ	Å£o‰F	mU»š	

tÁ¥gt®fŸ	 mšyJ	 mt®fë‹	 e©g®fŸ	 mšyJ	 k‰wt®fël«	 ÏUªJ	 étu§fŸ	

bgWtij	Ï«Kiw	F¿¡F«.	Ï«Kiwæš	ÂU£L	mšyJ	bfhiy	g‰¿a	étu§fis	

nrfç¡f	Ko»wJ.

	 étu§fŸ	bfhL¥gtç‹	ÅL	Ôædhš	ghÂ¡f¥gL«	bghGJ	mt®fsJ	e©g®fŸ	

mšyJ	mt®fë‹	Å£o‰F	mUnf	tÁ¥gt®fŸ	mšyJ	mtiu¢	 rh®ªjt®fŸ	_y«	

Ôæ‹	fhuz«	g‰¿a	étu§fis	nrfç¡»‹wd®.

	 Áy	tH¡Ffëš	fhtš	Jiwæd®	ÂU£L,	bfhiy	r«kªj¥g£l	érhuiz¡F	

_‹wh«	ãiyæš	cŸst®fël«	Áy	és¡f§fŸ	bgW»‹wd®.	murhš	ãaä¡f¥gL«	

érhuiz¡	 FG	 Ï«Kiwia¡	 ifah©L	 érhuiz	 r«kªj¥g£lt‰iw¥	 g‰¿	

k¡fë‹	v©z§fisÍ«,	Vida	mid¤J	brŒÂfisÍ«	nrfç¡»‹wd®.

	 neuo	érhuiz	Kiw	brašgl	Koahj	NœãiyæY«	étu§fŸ	bfhL¥gt®	

bfhL¡f	kW¡F«	NœãiyæY«,	kiwKf	thŒbkhê	Kiwna	cfªjjhf	mik»wJ.	

étu«	 bfhL¥gt®fë‹	étu§fŸ	 vªj	Nœãiyæš	 gÂÎ	 brŒa¥gL»wJ	 v‹gij	

bghW¤J«	étu§fŸ	nrfç¥gtç‹	Âwikia¥	bghW¤J«	étu§fë‹	j‹ik	mikÍ«.	

_‹wh«	 Ïd¤jh®fŸ	 v‹gt®fŸ	 jFÂahd	 édhf£F	 étu§fŸ	 më¥gtuhfÎ«	

FW¡F	 érhuiz¡f£F	 ešy	 Kiwæš	 étu§fŸ	 më¥gt®fshfÎ«	 ÏU¥gh®fŸ	

v‹gJ	 bghUshF«.	 étu§fŸ	 nrfç¥gt®	 étu§fŸ	 bfhL¥gt®fël«	 nf£F«	

édh¡fis	FH¥gkhd	ãiyæš	nf£f¡	TlhJ.	étu§fŸ	bfhL¡F«	xUt®	mšyJ	

xU	FGéd®	 e«g¤jFªjt®fshf	ÏU¡F«	Nœãiyænyna	Ï«Kiwæ‹	KoÎfŸ	

Áw¥òilajhf	ÏU¡F«.

3. brŒÂahs®fŸ _y« étu§fŸ nrfç¤jš :

	 MŒths®fŸ	 jk¡F	 Áy	 cjéahs®fis	 ãaä¤J,	 mt®fŸ	 _y«	 nrfç¤j	

brŒÂfis	 bgWjš	 MF«.	 brŒÂ¤jhŸfŸ	 _y«	 »il¡F«	 brŒÂfŸ	 k‰W«	 Áy	

muR¤	 Jiw	 ãWtd§fŸ	 _ykhf	 »il¡F«	 brŒÂfŸ	 Ï«Kiwæš	 ml§F«.	 äf	

vëikahfÎ«	éçªj	MŒé‰F	cfªjjhfÎ«	Ï«Kiw	mik»wJ.	Mdhš	Ï«Kiwæš	

»il¡F«	KoÎfŸ	Jšèakhdit	v‹W	Tw	ÏayhJ.	Ú©l	fhy¤Âš	éçªj	gu¥Ãš	

bjhl®ªJ	étu§fŸ	nrfç¡f	nt©oa	Nœãiyæš	Ï«Kiw	cfªjjhf	mik»wJ.

4. mŠrš têahf édh¥g£oaš mD¥Ã étu§fŸ nrfç¡F« Kiw :

	 Ï«Kiwæš	 gy	édh¡fis¤	 bjhF¤J	mt‰iw	mŠrš	 têahf	étu§fŸ	

jUgt®fS¡F	 mD¥g¥gL»wJ.	 bjhêš	 EQ¡f¤Â‹	 mo¥gilæš	 Ï›édh¡fŸ	

ml§»a	 bjhFÂia	 édh¥g£oaš	 v‹W	 TW»nwh«.	 édh¥g£oaiy¥	 gh®¤J	

étu§fŸ	jUgt®fS¡F	xU	foj¤Âid	Ï›édh¥	g£oanyhL	Ïiz¤J	mD¥òjš	

nt©L«.	 Ï¡foj¤Âš	 MŒé‹	 neh¡f¤ijÍ«,	 fhèæl¤Âš	 ó®¤Â	 brŒtj‰fhd	

K¡»a¤Jt¤ijÍ«,	 F¿¤j	 fhy¤Â‰FŸ	 ó®¤Â	 brŒa¥g£l	 édh¥g£oaiy	 ÂU¥Ã	

mD¥òtj‰fhd	nt©LnfhŸfisÍ«	F¿¥Ã£oU¤jš	nt©L«.
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	 étu§fŸ	 bfhL¥gt®fŸ	 go¤jt®fshfÎ«	 guªj	 gu¥Ãš	 tÁ¥gt®fshfÎ«	

ÏU¡F«	Nœãiyæš	Ï«Kiw	cfªjjhf	mik»wJ.

ãiwfŸ :

1.	 mŠrš	têahf	édh¥g£oaš	mD¥Ã	étu§fŸ	nrfç¡F«	Kiwæš	bryÎ	

FiwÎ.

2.	 Ï«Kiwæš	éiuéš	étu§fis¥	bgWjš	vëJ.

3.	 étu§fŸ	 bfhL¥gt®fŸ	 guªj	 gu¥Ãš	 tÁ¡F«	 nghJ	 Ï«Kiw	 cfªjjhf	

cŸsJ.

FiwfŸ :

1.	 édh¥g£oaèš	cŸs	étu§fis¥	òçªJ	bfh©L	gÂyë¥gt®	fšé	m¿Î	

cilatuhf	ÏU¤jš	nt©L«.

2.	 Áy®	édh¥g£oaiy¥	bg‰W	ÂU«g	mD¥ghkš	ÏU¡fyh«.

3.	 bfhL¡f¥g£l	étu§fŸ	mid¤J«	rçahditah	v‹W	m¿tJ	fod«.

5. fâ¥ghs® _y« étu§fis nrfç¤jš :

	 fâ¥ghs®fŸ,	 étu§fŸ	 jUgtiu	 mQ»	 étu§fis¥	 bg‰W	 édh¤	

bjhFÂia	 ó®¤Â	 brŒtij	 F¿¡F«.	 éçthd	 MŒé‰F	 cfªjjhf	 Ï«Kiw	

mik»wJ.

ãiwfŸ :

1.	 fâ¥ghs®	_y«	étu§fis¢	nrfç¡F«	Kiwia	étu§fŸ	bfhL¥gt®fŸ	

fšyhjtuhæD«	Ã‹g‰wyh«.

2.	 jåegç‹	 ÏufÁa¤ij¥	 g‰¿Í«	 k‰W«	 bghUŸ	 étu«	 g‰¿Í«	 cŸs	

édh¡fS¡F	gÂiy¥	bgwyh«.

3.	 étu§fŸ	 jUgt®fis	 neçilahf	 mQFtjhš	 Ïz¡fä‹ik	 v‹gJ	

»ilahJ.

4.	 Ï«Kiwæš	nrfç¤j	étu§fŸ	e«g¤jFªjit.	Ïj‰nf‰g	fâ¥ghs®fS¡F	

ešy	gæ‰Á	më¡fyh«.

5.	 Ï«Kiw	gyuhY«	V‰W¡	bfhŸs¥g£lJ.

FiwfŸ :

1.	 fâ¥ghs®	_y«	étu§fis¢	nrfç¤jY¡F	TLjyhf	brythF«.

2.	 rçahd	 k‰W«	 Kiwahd	 étu§fis¥	 bgWtj‰F	 fâ¥ghs®fS¡F	 ešy	

gæ‰Á	bfhL¡f	nt©oÍŸsJ.

3.	 ne®fhzY¡F	ešy	K‹	mDgt«	njitah»wJ.
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édh¥g£oaš (Questionnaire) k‰W« édh¤ bjhFÂ (Schedule) jahç¥ò :

	 édh¥g£oaèèUªJ	 édh¤	 bjhFÂ	 ntWgL»wJ.	 édh¥g£oaš	 v‹gJ	

étu§fis¡	 bfhL¥gt®fns	 	 neçilahf	 g£oaèš	 F¿¥gij¡	 F¿¡F«.	

édh¤bjhFÂ	 v‹gJ	 fâ¥ghs®fŸ	 étu§fŸ	 jUgt®fis	 neçilahf	 mQ»	

étu§fŸ	 bgWtij¡	 F¿¡F«.	 Áy®	 Ï›éu©ilÍ«	 nt‰Wik¥gL¤JtÂšiy.	

c©ikahd	MŒé‰F	K‹ghf	 khÂç	MŒéid	 (Pilot Survey) el¤Jjš	 nt©L«.	

édh¥g£oaš	 mšyJ	édh¤bjhFÂia	 khÂç	MŒéid¥	 ga‹gL¤Â	 rç	 brŒjš	

nt©L«.	ahçläUªJ	étu§fŸ	njit¥gL»wnjh	mt®fis	miH¤J	étu§fis¥	

bgWjš	nt©L«.	mt®	édh¡fis	jtwhfnth,	òçªJ	bfhŸshknyh	mšyJ	th®¤ij	

toéš	 Tw	 Ïayhknyh	 ÏU¡F«	 ãiyæš	 édh¡fis	 kh‰¿aik¡f	 nt©L«.	

mid¤J	édh¡fS¡F«	njitahd	gÂšfŸ	»il¡f¥	bg‰W	é£ldth	v‹gijÍ«	

KoÎ	brŒJ	bfhŸSjš	nt©L«.

Áwªj édh¥g£oaè‹ bghJ¥g©òfŸ Mtd.

1.	 édh¡fë‹	v©â¡if	Fiwthf	ÏU¤jš	nt©L«.

2.	 vëikahd	édh¡fëèUªJ	fodkhd	édh¡fS¡F¢	bršY«	t©zkhf	

mikjš	nt©L«.

3.	 édh¡fŸ	 RU¡fkhfÎ«	 vëikahfÎ«	 ÏU¤jš	 nt©L«.	 òçahj	

th®¤ijfis¤	jé®¤jš	e‹W.

4.	 édh¡fŸ	M«,	Ïšiy	v‹w	gÂiy	bgWkhW	RU¡fkhf		mikjš	e‹W.

5.	 jåkåjå‹	 ÏufÁa¤ij	 btë¥gL¤JkhW«,	 nahÁ¤J	 gÂš	 TWkhW«,	

fz¡»£L	gÂš	TWkhW«	cŸs	édh¡fis	jé®¤jš	e‹W.

6.	 édh¡fis	 KGikahf	 nrhjid¡F£gL¤j	 nt©L«.	 btë¥gilahd	

mšyJ	 ekJ	 brašfS¡F	 c£glhj	 jtWfis	 Koªj	 msÎ¡F	 xJ¡Fjš	

e‹W.

7.	 MŒé‹	 neh¡f¤ij	 KGikahf	 ó®¤Â	 brŒÍ«	 ãiy¡F	 V‰w	 tifæš	

édh¥g£oaiy	mik¤jš	nt©L«.

8.	 édh¡fë‹	th®¤ijfŸ	xUtUila	kdij¥	ò©gL¤j¡	TlhJ.

9.	 xUtç‹	 ÏufÁa¤ij	 btë¥gL¤JkhW	 cŸs	 édh¡fis¤	 jé®¤jš	

nt©L«.

10.	 édh¡fS¡F	gÂš	vGj	nghJkhd	msÎ¡F	Ïl«	xJ¡Fjš	nt©L«.

11.	 neuoahf	ešy	gÂšfis	jUgt®fis¤	jL¡F«	t©z«	édh¡fŸ	mikjš	

TlhJ.

12.	 édh¥g£oaè‹	njh‰w«	ešy	Kiwæš	ÏU¤jš	nt©L«.
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Kjš ãiy étu§fë‹ ãiw FiwfŸ :

1.	 MŒthsuhš	 MŒÎ	 nk‰bfhŸs¥gL«	 Ïl¥gu¥ò	 Á¿ajhf	 ÏU¡F«	 nghJ	

k£Lnk	Ï«Kiwæš	òŸë	étu§fis¢	nrfç¡f	KoÍ«.	ÃuÂãÂfis	mD¥Ã	

étu§fis¢	nrfç¥gj‰F	bryÎ	mÂfç¡F«.	nkY«	jftš	jUnth®	më¤j	

étu§fŸ	 rçahf	 ÃuÂãÂfshš	 gÂÎ	 brŒa¥g£LŸsdth	 v‹gÂš	 xU	

Kiw¡F	ÏU	Kiwahf	ftd«	brY¤Jjš	nt©L«.

2.	 édh¤	bjhFÂ	_y«	Kjš	ãiy	étu§fŸ	nrfç¡f¥g£lhnyh	mšyJ	jghš	

_y«	édh¥g£oaiy	mD¥Ã	étu§fis	nrfç¤jhnyh,	Fiwthd	bryényh	

Fiwthd	neu¤Ânyh	Ko¡f	ÏaY«.

3.	 nfŸéfŸ	 j®k	 r§flkhfnth,	 äf¢	 Á¡fyhfnth	 xUtç‹	 ÏufÁa¤ij	

btë¥gL¤Jtjhfnth	mikÍkhdhš	m›édh¤	bjhFÂæš	cŸs	étu§fŸ	

JšèkhfÎ«	rçahfÎ«	ãu¥g¥g£oU¡fhJ	vdnt	Ï«Kiw	bghU¤jk‰wJ.

4.	 Ïu©lh«	 ãiy	étu§fis	él	Kjš	ãiy	étu§fŸ	_y«	 nrfç¡f¥g£l	

étu§fŸ	äFªj	e«gf¤	j‹ikÍilad.

3.3.2 Ïu©lh« ãiy étu§fŸ :

	 gyéj	 neh¡f§fS¡fhf	 K‹ng	 nrfç¡f¥g£L	 btëæl¥g£l	 òŸë	

étu§fëèUªJ	j‰nghija	érhuiz¡fhf	vL¤J¡	bfhŸs¥g£l	òŸë	étu§fŸ	

Ïu©lh«	ãiy	étu§fŸ	vd¥gL«.	W.A. beŒ°th§f®	T‰W¥go	"étu¤ij	neuoahf¢	

br‹W	 nrfç¤J	 gF¤jhŒÎ	 brŒÍ«	 bghW¥ng‰W¡	 bfh©ltuhš	 btëæl¥g£l	

étu§fë‹	gÂ¥ò	Kjš	ãiy	Mjhukhf	ÏU¡F«.	m›étu§fis¥	g‰¿a	F¿¥òfis	

MŒÎ	brŒtj‰fhf	bghW¥ng‰W¡	bfh©ltuhš	nrfç¡f¥g£L	btëæl¥g£litna	

Ïu©lh«	ãiy	MjhukhF«."

Ïu©lh« ãiy étu§fë‹ Mjhu« :

	 všyh	 	 MŒÎfS¡F«	 	 MŒthsnu	 neuoahf¢	 br‹W	 Kj‹	 Kiwahf	

étu§fis¢	 nrfç¥gJ	 eilKiwæš	 rh¤Âaäšiy.	 mªãiyæš	 k‰wt®fshš	

nrfç¡f¥g£l	étu§fis	ga‹gL¤J»wh®.

	 òŸëæaš	 MŒÎfŸ	 nk‰bfhŸtj‰fhf	 äf	 mÂf	 mséš	 jftšfŸ	

btëæl¥gL»‹wd.	mÂèUªJ	òÂJ	òÂjhf	òŸë	étu§fŸ	btëæl¥gL»‹wd.

	 Ïu©lh«	 ãiy	 étu§fŸ	 Ñœ¡f©l	 jiy¥òfëš	 ÏUtif¤	 jiy¥Ãš	

btëæl¥gL»‹wd.

	 1.	btëæl¥g£l	Mjhu§fŸ

	 2.	btëæl¥glhj	Mjhu§fŸ

1. btëæl¥g£l Mjhu§fŸ :

	 btëæl¥g£l	gšntW	tifæyhd	Mjhu§fŸ	Ã‹tUkhW	:

1.	 g‹dh£L	mséš	tU«	mÂfhu	ó®t	btëpLfS«,	m¿¡iffS«
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 i)  cyf	ãWtd§fshd	g‹dh£L	ãÂa«	I¡»a	ehLfŸ	mit,	g‹dh£L	ãÂ¡	 

	 fHf«	ngh‹witÍ«

 ii)  k¤Âa	k‰W«	khãy	muRfë‹	m¿¡iffŸ,	lh©l‹	FG	m¿¡if	CÂa¡	FG	 

	 m¿¡iffŸ	ngh‹wit.

2.	 muR	 fy¥òila	 ãWtd§fë‹	btëpLfŸ	 efuh£ÁfŸ,	 khefuh£ÁfŸ,	Cuh£Á	

mséš	btëæl¥gL«	m¿¡iffŸ.

3.	 jåah®	btëpLfŸ

 i)  tâf	k‰W«	bjhêš	Jiw	rh®ªj	btëpLfŸ	ÏªÂa	tâf¡	fHf«,	ÏªÂa	 

	 tâf¡	fz¡fhs®	ãWt«	ngh‹wt‰¿‹	m¿¡iffŸ.

 ii)  ãÂ	k‰W«	bghUëaš	rh®ªj	ÏjœfŸ

 iii)  ãWtd§fë‹	M©l¿¡iffŸ

 iv)  MŒÎ	 ãWtd§fŸ	 k‰W«	 MŒÎ	 nk‰bfhŸS«	 khztç‹	 btëpLfŸ	 

	 ngh‹wit.

	 F¿¥ghf,	 nk‰F¿¥Ã£l	 btëpLfŸ	 F¿¥Ã£l	 Ïilbtë	 khw¡	 Toait	

v‹gij¡	fU¤Âš	bfhŸs	nt©L«.	Áy	btëpLfŸ	rkkhd	fhy	Ïilbtëfëš	

(M©L,	 khj«,	 thu«,	 Âdrç)	 btëæl¥gL»‹wd.	 Mdhš	 Áy	 btëpLfŸ	

j‰fhèfkhdit.

F¿¥ò	:	Ïu©lh«	ãiy	étu§fŸ,	Ïiza	js¤Âš	Vuhskhf¡	»il¡»‹wd.	mt‰iw	

vªj	neu¤ÂY«,	nkš	MŒÎfS¡F«	ga‹gL¤Â¡	bfhŸsyh«.

2. btëæl¥glhj Mjhu§fŸ :

	 v¥nghJ«	 všyh	 òŸëæaš	 étu§fS«	 btëæl¥gLtÂšiy.	 muR	

k‰W«	 jåah®	 mYtyf§fshš	 gÂÎbrŒa¥g£l	 étu§fŸ,	 fšé	 ãWtd§fshš	

nk‰bfhŸs¥g£l	 	 MŒÎ	 	 KoÎfŸ	 	 ngh‹witna	 	 gšntW	 	 btëæl¥glhj		

étu§fshF«.

	 Ï›tif	étu§fŸ	v§bf§F	njitnah	m§F	ga‹gL¤jyh«.	Ïu©lh«	ãiy	

étu§fis¡	ifahStÂš	njitahd	K‹bd¢rç¡if.

	 Ïu©lh«	 ãiy	 étu§fis¡	 ifahStj‰F	 K‹	 Ã‹tUtdt‰iw¡	

ftd¤Âš	bfhŸs	nt©L«.

1.	 étu§fŸ	nrfç¥gj‰F¡	ifahs¥g£l	têKiwfŸ.

2.	 étu§fŸ	Jšèa¤j‹ik

3.	 vªj	msé‰F	étu§fŸ	bjhF¡f¥g£ld.

4.	 K‹d®	nrfç¤j	étu§fnshLŸs	x¥òjš	mšyJ	x¥ÕL.

5.	 étu§fis¢	nrfç¤j	ãWtd«	g‰¿Í«,	étu§fŸ	nrfç¤j	neh¡f«	g‰¿Í«	

m¿a	nt©L«.
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	 bghJthf	TWäl¤J	Ïu©lh«	ãiy	étu§fis¥	bghU¤j	mséš	k¡fS¡F	

vJ	 njitnah,	 vij¡	 fhz	 Ko»wnjh	 mt‰W¡F	 k¤Âæš	 ã‹W	 ÂU¥Â¥g£L¡	

bfhŸs	nt©L«.

Ïu©lh« ãiy étu§fë‹ ãiw FiwfŸ :

1.	 äf¡	 Fiwªj	 bryéš	 Ïu©lh«	 ãiy	 étu§fis	 nrfç¡f	 ÏaY«.	 muR	

btëpLfS«	 äf¡	 Fiwªj	 bryéš	 »il¡»‹wd.	 muR	 k‰W«	 jåah®	

ãWtd§fshš	nrfç¡f¥g£l	étu§fŸ	üyf§fëš	»il¡F«.

2.	 Ïu©lh«	ãiy	étu§fŸ	Ïiza	js¤Âš	mÂf	mséš	»il¡»‹wd.

3.	 »il¡F«	ãiwa	Ïu©lh«	ãiy	étu§fŸ	gy	tUl§fshf	nrfç¡f¥g£lit.	

mt‰iw¡	bfh©L	ngh¡Ffis¡	(trend)	F¿¡fyh«.

4.	 Ïu©lh«	ãiy	étu¤Â‹	kÂ¥ò

-	 murh§f«	 -	 KoÎfŸ	 vL¥gj‰F«	 vÂ®fhy	 bfhŸif	 KoÎfS¡F«	

ga‹gL»wJ.

-	 éahghu«	 k‰W«	 bjhêš	 Jiw	 -	 rªij	 k‰W«	 é‰gid¥	 ÃçÎfëš	

cŸs	bghUshjhu	k‰W«	r_f	ãiyik	k‰W«	ngh£oahs®fis¥	g‰¿a	

étu§fis¡	bfhL¡»wJ.

-	 MŒÎ	 ãWtd§fŸ	 -	 r_f,	 bghUshjhu	 k‰W«	 bjhêšJiw	

étu§fis¡	bfhL¡»wJ.

3.4 tif¥gL¤Jjš :

	 nrfç¡f¥gL«	 étu§fŸ	 br¥gålh	 étu§fŸ	 mšyJ	 bjhF¡f¥glhj	

étu§fŸ	 v‹W	 miH¡f¥gL«.	 Ï›étu§fŸ	 xG§f‰w	 Kiwæš	 ÏU¥gjdhš	

mjid	 Kiw¥gL¤Â	 bjëthfÎ«,	 RU¡fkhfÎ«	 më¤jš	 Ï‹W«	 gy	 (nkšãiy)	

òŸëæaš	 MŒÎfS¡F	 ga‹gL«.	 vdnt	 MŒths®	 njita‰w	 étu§fis	

Ú¡»é£L	k‰w	étu§fis¥	 òçªJ	bfhŸS«	tifæš	nk‹nkY«	RU¡»¤	jUtJ	

äfÎ«	K¡»akhdjhF«.	 nrfç¡f¥g£l	étu§fis	mitfë‹	 gšntW	tifahd	

g©òfS¡nf‰g	 ÃçÎfëš	 mšyJ	 c£ÃçÎfëš	 ghFghL	 brŒÍ«	 Kiw¡F	

tif¥gL¤Jjš	 v‹W	 bga®.	 m£ltiz¥	 gL¤Jjš	 v‹gJ	 nrfç¡f¥g£l	 òŸë	

étu§fis	 xG§F	 Kiwæš	 tçir¥gL¤j¥g£L	 tif¥gL¤jny	 MF«.	 vdnt	

m£ltiz¥gL¤jèš	Kj‰go	tif¥gL¤jš	MF«.

	 vL¤J¡fh£lhf	 jghš	 mYtyf¤Âš	 cŸs	 foj§fis	 blšè,	 kJiu,	

bg§fq®,	K«ig	Ï‹D«	gy	Ïl§fS¡F¢	bršY«	tifæš	tif¥gL¤Â	 (Ãç¤J)	

mD¥ò»‹wd®.
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tif¥gL¤jè‹ neh¡f§fŸ :

	 Ã‹tUtdit	étu§fis	tif¥gL¤Jjè‹	cŸs	K¡»a	neh¡f§fŸ

1.	 tif¥gL¤jyhdJ	 étu§fis¢	 RU¡fkhfÎ«,	 vëÂš	 òçªJ	 bfhŸS«	

tifæš	ÏU¡f	nt©L«.

2.	 njita‰w	és¡f§fis¤	jé®¡f	nt©L«.

3.	 tif¥gL¤jyhdJ	 x¥Ãl¡Toa	 tifæY«	 étu§fë‹	 K¡»a¤Jt¤ij	

btë¡fh£l¡	ToajhfÎ«	ÏU¡f	nt©L«.

4.	 tif¥gL¤jyhdJ	xUt®	j‹	kdÂny	m›étu§fis	cz®ªJ	bfhŸtj‰F«,	

mjdj‹	j‹ikia	cUtf¥gL¤Â¡	bfhŸtj‰F«	VJthf	ÏU¡f	nt©L«.	

5.	 nrfç¡f¥g£l	 étu§fë‹	 òŸëæaš	 brašghLfS¡F	 ga‹gl¡Toa	

tifæš	ÏU¡f	nt©L«.

tif¥gL¤jè‹ tiffŸ :

	 òŸëæaš	 étu§fŸ	 mt‰¿‹	 Áw¥ò	 Ïašòfis¥	 bghU¤J	 tif¥gL¤j¥	

gL»‹wd.	tif¥gL¤jš	v‹gJ	eh‹F	tif¥gL«.

m)		 fhy«	rh®	tif¥gL¤jš	(Chronological classification)

M)		Ïl«	rh®	tif¥gL¤jš	(Geographical classification)

Ï)		 g©Ã‹	tif¥gL¤jš	(Qualitative classification)

<)		 msé‹	tif¥gL¤jš	(Quantitative classification)

m) fhy« rh® tif¥gL¤jš :

	 F¿¥Ã£l	fhy§fS¡Fça	mjhtJ	tUl«,	khj«,	thu«,	ehŸ,	kâ	ngh‹t‰¿‹	

étu§fëYŸs	tçirahd	bjhF¥Ã‰F	fhy«	rh®	tif¥gL¤jš	v‹W	bga®.

	 vL¤J¡fh£lhf	 	 k¡fŸ	 bjhif	 xU	 ãWtd¤Â‹	 é‰gid,	 xU	 eh£o‹	

Ïw¡FkÂ		k‰W«		V‰WkÂ		ngh‹w		étu§fŸ		fhy«		rh®		tif¥gL¤jèš		ml§F«.

vL¤J¡fh£L 5 :

1970-76	M«	M©o‰fhd	Ãw¥ò	é»j«	Ñœf©lthW	:

tUl« 1970 1971 1972 1973 1974 1975 1976
Ãw¥ò	

é»j«
36.8 36.9 36.6 34.6 34.5 35.2 34.2

(M) Ïl« rh® tif¥gL¤jš :

	 étu§fis	 Ïl¥gFÂfS¡F¤	 j¡fthW	 ghFghL	 brŒtj‰F	 Ïl«	 rh®	

tif¥gL¤jš	 v‹W	bga®.	 vL¤J¡fh£lhf	ÏªÂahéš	cŸs	 gšntW	 khãy§fëš	

gæuhF«	bešè‹	c‰g¤Â,	gšntW	ehLfëš	cŸs	nfhJik	c‰g¤Â.
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vL¤J¡fh£L 6 :

ehL mbkç¡fh Ódh bl‹kh®¡ Ãuh‹° ÏªÂah

nfhJik 

c‰g¤Â	

(».»/V¡f®)

1925 893 225 439 862

(Ï) g©Ã‹ tif¥gL¤jš :

	 nrfç¤j	étu§fis	ghèd«,	m¿Î¡	T®ik,	go¥g¿Î,	kj«,	bjhêš	Ï‹D«	

gy	 g©òfS¡nf‰g	tif¥gL¤jY¡F	 g©Ã‹	tif¥gL¤jš	v‹W	bga®.	Ï›tif	

g©òfis	msÎnfhš	bfh©L	ms¡f	ÏayhJ.

	 vL¤J¡fh£lhf	 k¡f£	 bjhif	 fz¡bfL¥ò	 ghèd«	 v‹w	 g©ig	 bghU¤J	

tif¥gL¤j¥gL«bghGJ	 M©,	 bg©	 vd	 ÏU	 ÃçÎfshf	 Ãç¡fyh«.	 Ïij¥nghš	

Û©L«	 gâòçgt®,	 gâ	 òçahjt®	 v‹w	 g©ig	 (bjhêš)	mo¥gilahf¡	 bfh©L	

tif¥gL¤jyh«.

	 xU	g©ig	bghW¤J	tif¥gL¤jè‹	nghJ	mj‹	j‹ik¡F	V‰g	ÏU	ÃçÎfŸ	

V‰gL»‹wd.	 x‹W	 g©ig¥	 bg‰¿U¡F«	 k‰bwh‹W	 m¥g©ig¥	 bg‰¿U¡fhJ.	

Ïªj	tif	tif¥gL¤Jjš	vëa	mšyJ	ÏU	 g©ò	tif¥gL¤jš	vd	tH§f¥gL«	

vL¤J¡fh£lhf,

k¡f£bjhif

M©         bg©

tif¥gL¤Jjèš	 Ïu©L	 mšyJ	 mj‰F	 nk‰g£l	 g©òfis	 k‰W«	 gy	 ÃçÎfŸ	

mikªJ	 ÏUªjhš	 mj‰F	 gy	 g©Ã‹	 tif¥gL¤jš	 v‹W	 bga®.	 vL¤J¡fh£lhf	

k¡fŸ	bjhifia	M©,	bg©	v‹w	tif¥gL¤Âa	ÃwF	jå¤jåna	Û©L«	ntiy	

brŒgt®,	ntiy	brŒahjt®	vd¥	Ãç¡fyh«.	Ï›thwhf	k¡f£	bjhifia	4	ÃçÎfshf	

tif¥gL¤jyh«.

	 1.	 ntiyæš	cŸnsh®		 -	M©

	 2.	 ntiyæšyhjt®	 	 -	M©

	 3.	 ntiyæš	cŸnsh®		 -	bg©

	 4.	 ntiyæšyhjt®	 	 -	bg©

Ïit	Ã‹tU«	m£ltizæ‹	_y«	és¡f¥g£LŸsJ.
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M©                             bg©

ntiyæš	cŸnsh®																ntiyæšyhjt® ntiyæš	cŸnsh®															ntiyæšyhjt®

k¡f£bjhif

Ï‹D«	Ï›tif¥gL¤jiy	k‰W«	xU	g©Ãid¡	 (kz«	òçªjt®)	bfh©L	nkY«	

éçÎ	gL¤jyh«.

(<) msé‹ tif¥gL¤jš :

	 cau«,	 vil	 ngh‹w	 v©rh®	 	 msé‰F¤	 	 j¡fthW	 	 étu§fŸ	 	 gšntW	

ÃçÎfshf¥	 ghFghL	 brŒa¥gL»‹w	 tif¥gL¤jY¡F	 msé‹	 tif¥gL¤jš	

v‹W	 bga®.	 vL¤J¡fh£lhf	 fšÿçæš	 gæY«	 khzt®fis	 mt®fë‹	 vilæ‹	

mo¥gilæš	tif¥gL¤j¥g£l	m£ltiz	ÑnH	bfhL¡f¥g£LŸsJ.

vil	(gÎ©Lfëš)
khzt®fë‹	

v©â¡if

90-100 50

100-110 200

110-120 260

120-130 360

130-140 90

140-150 40

bkh¤j« 1000

nk‰f©l	 vL¤J¡fh£oš	 vil	 kh¿ahfÎ«,	 khzt®fë‹	 v©â¡if	

ãfœbt©zhfÎ«	bfhL¡f¥g£LŸsJ.	90	èUªJ	100	gÎ©L	vilÍŸs	khzt®fë‹	

v©â¡if	50	MfÎ«,	100	èUªJ	110	gÎ©L	vilÍŸs	khzt®fë‹	v©â¡if	

200	MfÎ«	cŸsJ.	Ït‰iw¥	nghš	k‰w	ÃçÎfS¡F	V‰g	khzt®fë‹	v©â¡if	

bfhL¡f¥g£LŸsJ.

3.5 m£ltiz¥gL¤Jjš :

	 m£ltiz	v‹gJ	òŸëæaš	étu§fis	vëjhf¥	òçªJ	bfhŸS«	tifæš	

xG§fhf	 tçir¥gL¤Â	 vGj¤j¡fthW	 ãušfisÍ«,	 ãiufisÍ«	 bfh©l	 X®	

mik¥ghF«.	 Ï›thwhf	 étu§fis	 x¥ò	 neh¡Ftj‰F«,	 étu§fis¤	 bjëthf	

òçªJ bfhŸtj‰F« òŸëæaš	 m£ltizahdJ	 MŒths®fS¡F	 Jiz	
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òç»wJ.	 "tif¥gL¤Jjš	k‰W«	 	m£ltiz¥gL¤Jjš"	Ïu©Lnk	x‹Wl‹	x‹W	

bjhl®òilait.	Ïu©Lnk	mL¤jL¤J¢	brŒa¥gl	nt©oa	brašfshF«.	étu§fŸ	

tif¥gL¤j¥g£l	Ã‹d®	gšntW	ãušfisÍ«,	ãiufisÍ«	bfh©l	X®	mik¥ghf	

étu§fŸ	m£ltiz¥gL¤j¥gL»‹wd.

m£ltiz¥gL¤Jjè‹ neh¡f§fŸ :

m£ltiz¥gL¤Jjè‹	ga‹fŸ	Ã‹tUkhW

1.	 fy¥ò	étu§fis¢	RU¡»	vëÂš	òçªJ	bfhŸtj‰F«	ga‹gL»wJ.

2.	 étu§fis	x¥ò	neh¡Ftj‰F«	ga‹gL»wJ.

3.	 òŸëæaš	msitfshd	ruhrç	khWgh£lsit.	x£LwÎ	ngh‹wt‰iw	vëÂš	

fz¡»Ltj‰F	ga‹gL»wJ.

4.	 Fiwthd	Ïl¤Âš	étu§fis	më¡f	ÏaY«.	Û©L«	Û©L«	tUtijÍ«	

njita‰w	 és¡f	 F¿¥òfisÍ«	 jé®¡f	 ga‹gL»wJ.	 nkY«	 njitahd	

étu§fis	vëÂš	òçªJ	bfhŸs	ÏaY«.

5.	 tiugl«	 k‰W«	 és¡f¥gl«	 _y«	 më¥gj‰F	 m£ltiz¥gL¤j¥g£l	

étu§fŸ	ga‹gL»wJ.

m£ltiz mik¤jš :

	 m£ltiz	 mik¥gJ	 v‹gJ	 xU	 fiy.	 Á¡fdkhd	 Ïl¤Âš	 njitahd	

mid¤J	étu§fisÍ«	bg‰¿U¡f	nt©L«.	òŸëæaš	m£ltiz	jahç¡F«	nghJ	

m£ltiz	jahç¥gj‹	neh¡fK«,	jahç¡f¥g£l	étu§fŸ	vj‰fhf	ga‹gL»‹wd	

v‹w	ÏU	fU¤J¡fisÍ«	kdÂ‰	bfhŸs	nt©L«.

	 xU	Áwªj	m£ltiz	v‹gJ	Ã‹tU«	K¡»a	gFÂfis¥	bg‰¿U¡f	nt©L«.

	 1.	m£ltiz	v©

	 2.	jiy¥ò

	 3.	ãuš	jiy¥ò

	 4.	ãiu¤	jiy¥ò

	 5.	m£ltiz	c£gFÂ

	 6.	mo¡F¿¥ò

	 7.	Mjhu¡	F¿¥ò
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1. m£ltiz v© :

	 x›bthU	m£ltiz¡F«	xU	v©	bfhL¡f¥gl	 nt©L«.	ÏJ	äf	vëjhf	

òçªJ	 bfhŸtj‰F«	 Ã‹	 x¥ÃLjY¡F«	 cgnahf¥gL«.	 Ïªj	 m£ltiz	 v©	

m£ltizæ‹	 nkš	 gFÂæš	 vGj¥gl	 nt©L«.	 Áy	 neu§fëš	 m£ltiz¤	

jiy¥Ã‰F	Á¿J	K‹ghf	vGj¥gl	nt©L«.

2. m£ltiz¤ jiy¥ò :

	 xU	 Áwªj	 m£ltiz	 v‹gJ	 m£ltizæš	 cŸs	 étu§fisÍ«	 mj‹	

j‹ikfisÍ«	RU¡fkhf	F¿¥gjhf	ÏU¡f	nt©L«.	F¿¥Ã£l	fhy¤Âš	vL¡f¥g£l	

étu§fis	Kiw¥gL¤Jtjhf	mika	nt©L«.	m£ltiz	jiy¥ò	m£ltiz	nkš	

gFÂæ‹	ika¤Âš,	m£ltiz	v©â‰F	Á¿jsÎ	ÑnH	vGj¥gl	nt©L«	(mšyJ	

mnj	tçæš	m£ltiz	v©â‰F	ÃwF	vGj	nt©L«)

3. ãušfë‹ jiy¥ò :

	 m£ltizæš	mikªJŸs	ãušfS¡F¤	jiy¥ò	bfhL¡f¥gl	nt©L«.	Ïit	

RU¡fkhfÎ«,	Ra	és¡f«	jUgitahfÎ«	ÏU¤jš	nt©L«.	jiy¥òfS«,	Jiz¤	

jiy¥òfS«	 bfhL¡f¥gl	 nt©L«.	 x›bthU	 ãuèY«	étu§fS¡fhd	myFfŸ	

bfhL¡f¥gl	 nt©L«.	 tH¡fkhf	 m£ltizæ‹	 ãušfë‹	 jiy¥ò	 RU¡fkhf	

tif¥gL¤Â	bfhL¡f¥gL»wJ.

4. ãiufë‹ jiy¥ò :

	 m£ltizæ‹	ÏlJ	g¡f¤Âš	ãiufë‹	jiy¥òfS¡F	nkny	cŸs	Ïl¤Âš	

jiy¥òfis¥	g‰¿a	és¡f«	ju¥gl	nt©L«.

	 mÂf	 v©â¡if	 ÃçÎfŸ	 tH¡fkhf	 ãiufëš	 F¿¡f¥gL»‹wd.	

vL¤J¡fh£lhf	xU	tF¥Ã‹	kÂ¥bg©fë‹	étu¤ij¡	F¿¡F«	nghJ	kÂ¥bg©fŸ	

ãiufshfÎ«,	 ghèd§fŸ	 ãušfshfÎ«	 F¿¡f¥gL»‹wd.	 Ï›tif	 mik¥Ãš	

kÂ¥bg©	ÃçÎfŸ	mÂf	ãiufëY«,	khzt®fëš	M©fŸ,	bg©fŸ	v‹w	ÃçÎfŸ	

ÏU	ãušfëš	k£Lnk	mik»‹wd.

5. m£ltizæ‹ c£gFÂ :

	 Ï¥gFÂ	 òŸë	 étu§fis¡	 bfh©l	 K¡»a	 gFÂahF«.	 Ïit	 ÏläUªJ	

tykhf	ãiufshfÎ«,	nkèUªJ	ÑHhf	ãušfshfÎ«	mik¡f¥g£oU¡F«.

6. mo¡F¿¥ò :

	 VnjD«	 étu¤Â‰F	 és¡f§fŸ	 njit¥g£lhš	 mt‰iw	 mo¡F¿¥ghf	

mik¡fyh«.	 ãuš,	 ãiu	 jiy¥Ãš	 éLg£l	 étu§fis	 és¡Ftj‰F	 Ïjid¥	

ga‹gL¤jyh«.

7. Mjhu¡ F¿¥ò :

òŸë	 	étu§fŸ	 	v§»UªJ	vL¡f¥g£ld	v‹w	étu¤ij	ÏÂš	F¿¡f	 	 nt©L«.	

Ï¤Jl‹	 btëpLfë‹	MÁça®	 bga®,	 gFÂæ‹	étu«,	 g¡f§fë‹	 v©â¡if,	
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btëæl¥g£l	 tUl«	 M»at‰iw	 nr®¤J¡	 bfhŸsyh«.	 ÏÂš	 Kjš	 ãiy	 étu«	

mšyJ	Ïu©lh«	ãiy	étu«	v‹w	j‹ikiaÍ«	F¿¥Ãlyh«.

m£ltizæ‹ khÂç njh‰w« ÑnH bfhL¡f¥g£LŸsJ.

m£ltiz v©  m£ltiz jiy¥ò

Jiz 

jiy¥òfŸ

ãuš jiy¥òfŸ
bkh¤j«

ãuš Jiz jiy¥òfŸ

ã
i

u 
j

i
y

¥
ò

f
Ÿ

m£ltizæ‹	c£gFÂ

bkh¤j«

	 mo¡F¿¥ò

	 Mjhu¡	F¿¥ò

	 Fiwthd	 Ïl¤Âš	 všyh	 étu§fisÍ«	 vëÂš	 òçªJ	 bfhŸS«	 tifæš	

RU¡»	ãiu,	ãušfŸ	toéš	ftdkhf	jahç¡f¥gLtnj	Áwªj	òŸëæaš	m£ltiz	

MF«.	 m£ltiz	 jahç¡F«	 bghGJ	 më¡f¥gL«	 jftšfŸ,	 x¥Ãl¥gl	 nt©oa	

étu§fŸ,	K¡»a¤Jt«	thŒªj	fU¤JfŸ	M»adt‰iw	fU¤Â‰	bfh©L	mik¡f	

nt©L«.	m£ltizfis	mik¥gj‰bf‹W	F¿¥Ã£l	éÂKiwfŸ	vJÎ«	Ïšiy.	

ÏUªj	nghÂY«	m£ltiz	mik¡F«	nghJ	ftå¡f	nt©oa	Áy	éÂfŸ

1.	 òŸëæaš	 érhuizæ‹	 neh¡f§fis¡	 fU¤Âš	 bfh©L	 m£ltiz	

mik¡f¥gl	nt©L«.

2.	 m£ltiz	vëjhf	òçªJ	bfhŸSkhW	ftdkhf¤	jahç¡f¥gl	nt©L«.

3.	 m£ltiz	msÎ	fh»j¤Â‹	msÎ¡nf‰wh‰	nghš	ÏU¡f	nt©L«.
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4.	 m£ltiz	 v©fŸ	 äf¥	 bgçajhf	 ÏU¡F«	 bghGJ	 mij	 njhuha	 kÂ¥ò	

jUjš	nt©L«.	njhuhakh¡f¥g£l	KiwÍ«	msÅLfë‹	myF«	F¿¥Ãl¥gl	

nt©L«.

5.	 m£ltizæ‹	 ãiu,	 ãušfS¡F	 tçir	 v©fŸ	 bfhL¡f¥g£L,	 F¿¥Ã£l	

K¡»a¤Jt«	thŒªj	v©fŸ	f£lä£nlh,	t£lä£nlh	fh£Ljš	nt©L«.

6.	 m£ltizæš	 ãiufS«,	 ãušfS«	 Kiwahf	 tçir¥gL¤j	 nt©L«.	

étu§fis	tçir	v©	mo¥gilæš	mšyJ	òéæaš	mo¥gilæš	mšyJ	

mfu	vG¤J	tçir	mo¥gilæš	Ãç¤J¡	fh£l	nt©L«.

7.	 bgU«	 ÃçÎfis¥	 Ãç¡F«	 nfhLfŸ	 bgçajhfÎ«,	 c£ÃçÎfis¥	 Ãç¡F«	

nfhLfŸ	Á¿ajhfÎ«	ÏU¡f	nt©L«.

8.	 xU	ãiuæš	cŸs	étu§fë‹	ruhrç	mšyJ	bkh¤j«	m£ltizæ‹	tyJ	

Xu¤ÂY«	ãušfë‹	bkh¤j«	mšyJ	 ruhrç	m£ltizæ‹	mo¥gFÂæY«	

bfhL¡f¥gl	nt©L«.	c£ÃçÎfë‹	bkh¤jK«	jåahf¡	F¿¥Ãl	nt©L«.

9.	 étu§fŸ	 mÂfkhf	 ÏUªjhš	 mitfŸ	 mid¤ijÍ«	 xnu	 m£ltizæš	

F¿¡fhkš	gy	m£ltizæš	F¿¡fyh«.

m£ltizæ‹ tiffŸ :

	 m£ltizfŸ	 mt‰¿‹	 j‹ikfS¡F«,	 ga‹ghLfS¡F«	

V‰wthW	 tif¥gL¤j¥gL»‹wd.	 gy	 éjkhd	 m£ltizfŸ	 bghJthf	

cgnahf¥gL¤j¥gL»‹wd.	m£ltizfŸ	Ã‹tUkhW	tif¥gL¤j¥gL»‹wd.

	 1.	vëa	mšyJ	xU	tê	m£ltiz

	 2.	ÏU	tê	m£ltiz

	 3.	gyneh¡F	m£ltiz	(Manifold table)

1. vëa m£ltiz  :

	 xU	 kh¿æ‹	 xnu	 xU	 Ïašig¥	 g‰¿a	 étu§fis	 k£L«	 és¡»¡	 fh£L«	

m£ltiz	vëa	m£ltiz	vd¥gL«.	Ï›tif	m£ltiz	cUth¡FtJ«	mij¥	

go¥gJ«	äf	vëikahdJ.

	 xU	 Ïl¤Âš	 bt›ntW	 bjhêšfëš	 <Lg£oU¥gt®fë‹	 v©â¡ifia¥	

Ãç¤J	 fh£L«	 m£ltiz	 ÑnH	 bfhL¡f¥g£LŸsJ.	 xU	 Ïl¤Âš	 bt›ntW	

bjhêšfëš	<Lg£L	ÏU¡F«	eg®fë‹	v©â¡if.

bjhêšfŸ v©â¡if

bkh¤j«
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2. ÏU tê m£ltiz :

	 xU	 kh¿æ‹	ÏU	Ïašig¥	 g‰¿a	étu§fis	és¡»¡	 fh£L«	m£ltiz	

ÏU	 tê	 m£ltiz	 vd¥gL«.	 Ï›tiffëš	 ãiu	 mšyJ	 ãuš	 ÏU	 gFÂfshf¥	

Ãç¡f	 nt©L«.	 vL¤J¡fh£lhf	 ÑnH	cŸs	m£ltizæš	bjhêš	 brŒgt®fë‹	

v©â¡if	Ïdthçahf	ãuèš	Ãç¡f¥g£L	ÏU	tê	m£ltizæš	fh£l¥g£LŸsJ.	

Ï›t£ltiz	bjhêš,	Ïd«	v‹w	ÏU	Ïašòfis¡	bfh©LŸsJ.

bjhêšfŸ
v©â¡if

bkh¤j«
M© bg©

bkh¤j«

3. gy neh¡F m£ltiz :

	 gy	 neh¡F	 m£ltiz	 v‹gJ	 äfÎ«	 éçthd	 m£ltizahF«.			

vL¤J¡fh£lhf	nk‰f©l	m£ltizæ‹	ãuèš	Jiz	jiy¥Ãš,	ÂUkz	étu«,	

kj«,	 r_f¥	 bghUshjhu	 ãiy	 ngh‹w	 ÃçÎfshf¥	 Ãç¤J	 fh£LtJ.	 ÑnH	 bjhêš,	

Ïd«,	ÂUkz	étu«	v‹w	_‹W	g©òfis¥	Ãç¤J	fh£L«	m£ltiz.

bjhêšfŸ
v©â¡if

bkh¤j«
M© bg©

M U bkh¤j« M U bkh¤j«

bkh¤j«

mo¡F¿¥ò	:		M  -	kzkhdt®

  U  -	kzkhfhjt®
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	 MŒÎ¡fhf	nrfç¡f¥g£LŸs	étu§fŸ	ahÎ«	KGikahf	Ï›t£ltizæš	

F¿¥Ãl¥	g£oU¡F«.	ÏJ	étu§fis¡	bfh©l	xU	g£oayhf	mikªÂU¡fnka‹¿	

ÏÂèUªJ	 	 MŒÎ	 	 g‰¿a	 vªj	 és¡f¤ijÍ«	 vëÂš	 bgw	 KoahJ.	 bghJthf									

FH¥g¤ij	 jé®¥gj‰F	 eh‹F	 g©òfŸ	 k£Lnk	 xU	 m£ltizæš	 Ãç¤J¡	

fh£l¥gL»‹wd.	ÛjKŸs	g©òfis¡	TWtj‰F	bjhl®òila	ntW	m£ltizfis	

cUth¡fyh«.

gæ‰Á - 3

I.  rçahd éilia¤ nj®ªbjL¤J vGJf :

1. nrfç¡f¥g£l	étu«,	 neu¤ij¡	 bfh©L	 bjhF¡f¥g£lhš	 ek¡F	 __________  
 MF«.

 m)	msé‹	tif¥gL¤jš	 	 M)	g©Ã‹	tif¥gL¤jš

	 Ï)	Ïl«	rh®	tif¥gL¤jš	 	 <)	fhy«	rh®	tif¥gL¤jš

2.  bgU«ghyhd	mséd	tif¥gL¤jš

	 m)	fhy«	rh®ªjJ	 	 	 M)	Ïl«	rh®ªjJ

	 Ï)	miybt©	gutš	 	 	 <)	Ït‰¿š	vJÎäšiy

3.	 ãušfŸ	__________ MF«.

	 m)	v©	étu§fŸ	 	 	 M)	ãušfë‹	jiy¥ò

	 Ï)	ãiufë‹	jiy¥ò		 	 <)	m£ltizæ‹	jiy¥ò

4.	 xU	vëa	m£ltizæš	cŸs	étu§fŸ	__________ ÏU¡F«.

	 m)	ÏU	Áw¥ÃašfnshL	 	 M)	gy	Áw¥ÃašòfnshL

	 Ï)	xU	Áw¥ÃašnghL		 	 <)	_‹W	Áw¥ÃašòfnshL

5.	 xU	m£ltizæš	Kjš	ãuèš	cŸs	jiy¥ò

	 m)	ãiufë‹	jiy¥ò		 	 	M)	ãušfë‹	jiy¥ò

	 Ï)	m£ltiz	jiy¥ò	 	 <)	F¿¥ò

II.  nfho£l Ïl¤ij ãu¥òf :

6.	 étu§fis	 tif¥gL¤jèš	 Ïl«rh®	 tif¥gL¤jš	 v‹gJ	 __________ I¢	 

	 rh®ªjJ.

7.	 fšéa¿Î	m‰wt®fŸ,	 bjhl¡f¡	fšé,	Ïilãiy¡	fšé,	 g£l¥go¥ò,	 bjhêš	 

	 fšé,	ngh‹wt‰iw¥	bghU¤J	fšé	ãiyæ‹	étu§fis	gÂÎ	brŒÍ«	Kiw	 

 __________ tif¥gL¤Jjš	MF«.

8.	 xU	étu¤ij	ãiu	ãušfshf	tif¥gL¤J«	Kiw¡F	__________.
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9.	 __________ I¤	bjhl®tJ	m£ltiz¥gL¤Jjš

10.	 gšneh¡F	m£ltizæš	étu§fŸ	__________ I¥	bg‰¿U¡F«

III.  Ã‹tU« édh¡fS¡F éilaë :

11.	 _‹W	tif	étu§fis	TWf.

12.	 Kjš	ãiy,	Ïu©lh«	ãiy	étu§fis	tiuaW¡f.

13.	 Ïu©lh«	 ãiy	 étu§fis¥	 ga‹gL¤J«	 nghJ	 kdÂš	 bfhŸs	 nt©oa	

fU¤J¡fŸ	ahit	?

14.	 Ïu©lh«	ãiy	étu§fë‹	Mjhu§fŸ	ahit	?

15.	 Kjš	ãiy	étu§fë‹	ãiw	Fiwfis¡	TWf.

16.	 xU	Áwªj	tiug£oaè‹	Áw¥Ãašòfis¡	TW.

17.	 tif¥gL¤Jjiy	tiuaW.

18.	 tif¥gL¤Jjè‹	K¡»a	neh¡f§fŸ	ahit	?

19.	 tif¥gL¤Jjè‹	tiffis¥	g‰¿	és¡fkhd	F¿¥ò	tiuf.

20.	 m£ltiz¥gL¤Jjiy	étç.

21.	 m£ltiz¥gL¤Jjè‹	ga‹fŸ	ahJ	?

22.	 xU	Áwªj	m£ltizæ‹	K¡»a¥	gFÂfŸ	ahit	?

23.	 xU	Áwªj	m£ltizæ‹	K¡»a	Áw¥Ãašòfis	vGJf	?

24.	 xU	tê,	ÏU	tê	m£ltizia	tiuaW¡f.

25.	 gšneh¡F	m£ltizia	vL¤J¡fh£Ll‹	és¡Ff.

IV  brŒJ gh®¡f :

26.	 c‹	gŸë	khzt®fŸ	v›tif	ngh¡Ftu¤J	rhjd§fis¥	ga‹gL¤J»‹wd®	

v‹w	Kjš	ãiy	étu§fis	nrfç¡f.	m›étu§fis	m£ltiz¥gL¤Jf.

27.	 gštif	Mjhu§fëèUªJ	K¡»akhdJ«,	bghU¤jkhdJkhd	m£ltizfis	

nrfç¤J	Mšg«	jahç¡fÎ«.

éilfŸ

I. 1.	(<)	 	 2.	(Ï)	 	 3.	(M)	 	 4.	(Ï)	 	 5.	(<)

II. 6.	Ïl«	 7.	g©òrh®	 8.	m£ltiz¥gL¤Jjš	 9.	tif¥gL¤jš

	 10.	gy	Áw¥Ãašòfis
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4. miybt© gutš

4.1 m¿Kf« :

 X®	miybt©	 gutèš	 xnu	 khÂçahd	mšyJ	 x‹W¡bfh‹W	 bjhl®òila	

étu§fŸ	 gy	 bjhFÂfshf	 vL¡f¥gL«.	 x›bthU	 bjhFÂÍ«	 msÎfë‹	

mo¥gilæš	mik¡f¥g£l	bjhl®fshF«.	miybt©	gutš	v‹gJ	xU	m£ltiz.	

ÏÂš	bjhF¡f¥g£l	étu§fŸ	ÃçÎfshfÎ«,	k‰W«	x›bthU	Ãçé‹	Ñœ	ml§F«	

étu§fë‹	 bjhF¥òfë‹	 v©â¡ifÍ«	 F¿¥Ãl¥g£oU¡F«.	 Ïªj	 miybt©	

gutyhdJ	gšntW	kÂ¥òfë‹	ãfœÎfis	xnu	ãfœthf¡	fh£L»wJ.

	 miybt©	gutš	_‹W	K¡»a	fhuz§fS¡fhf	mik¡f¥gL»wJ.

 i)   étu§fë‹	gF¥ghŒé‰F	Jiz	òç»wJ.

 ii) khÂç	 gutèèUªJ	 bjçahj	 bjhFÂ	 gutè‹	 miybt©iz	 kÂ¥ÕL	 

	 						brŒtj‰F«,

 iii) gytif¥g£l	 òŸëæaè‹	 msÎfis¡	 fz¡ÑL	 brŒtj‰F«	 Jiz	 

	 						òç»wJ.

4.2 bjhF¡f¥glhj étu§fŸ :

 nrfç¡f¥gL«	òŸë	étu§fŸ	br¥gålh	mšyJ	bjhF¡f¥glhj	 	étu§fŸ	

vd	bghJthf	bfhŸs¥gL«.	xU	bjhê‰rhiyæš	ntiy	brŒÍ«	30	bjhêyhs®fë‹	

Âd¡Tè	(%ghæš)	vL¤J¡	bfhŸnth«.

80 70 55 50 60 65 40 30 80 90

75 45 35 65 70 80 82 55 65 80

60 55 38 65 75 85 90 65 45 75

	 nkny	 F¿¥Ã£l	 étu§fŸ	 mid¤J«	 br¥gålh	 mšyJ	 bjhF¡f¥glhj	

étu§fŸ	 MF«.	 Vbdåš	 étu§fŸ	 nrfç¡f¥g£l	 mnj	 ãiyæš	 vªj	 éjkhd	

mik¥ò	kh‰wKä‹¿	bfhL¡f¥g£LŸsd.	étu§fŸ	mid¤J«	xG§f‰w	Kiw¥go	

ÏU¥gjdhš	 rçahd	 és¡f«	 mšyJ	 fU¤J¡	 fâ¥ò	 fodkhtnjhL	 k£Lä‹¿	

FH¥g¤ijÍ«	 V‰gL¤J«.	 vdnt	 Ï›étu§fis	 msÎfë‹	 mo¥gilæš	 VW	

tçirænyh	 mšyJ	 Ïw§F	 tçirænyh	 kh‰¿	 mik¡f	 nt©L«.	 Ï›thW	

mik¡f¥g£l	 étu§fŸ	 tçir	 (array) vd¥gL«.	 tçir	 vd¥gLtJ	 étu§fë‹	

v©â¡ifia¡	 Fiw¡fhJ.	 nkny	 F¿¥Ã£LŸs	 étu§fŸ	 VW	 tçiræš	

Ñœ¡f©lthW	mik¡f¥gL»wJ.

30 35 38 40 45 45 50 55 55 55

60 60 65 65 65 65 65 65 70 70

75 75 75 80 80 80 80 85 90 90



48

	 étu§fëš	 cŸs	 äf¥	 bgça	 msitÍ«	 äf¡	 Fiwªj	 msitÍ«	 clnd	

m¿ªJ	 bfhŸs	 tçir,	 cjéahf	 ÏU¡F«.	 nkY«	 gutè‹	 j‹ikiaÍ«	 xUthW	

C»¤J	m¿ªJ	bfhŸs	cjÎ«.	Mdhš	étu§fŸ	mÂfkhf	ÏU¡F«	 nghJ	tçir	

mik¥gbj‹gJ	fodkhd	gâahF«.	vdnt	vëa	Kiwæš	tçiria¢	RU¡FtJ,	

étu§fë‹	mik¥Ã‰F	jFªjh‰nghY«.	e‹F	òçªJ	bfhŸtj‰F«	Mf	ÏU	têfëš	

ÏU¤jš	nt©L«.

(m) bjhl®¢Áa‰w mšyJ bjhF¡f¥glhj miybt© gutš : 

	 Ïªj	tifahd	gutèš	miybt©fŸ	jå¤j	kÂ¥ig¡	F¿¥gjhf	ÏU¡F«.	

Ï§F	étu§fŸ,	myFfë‹	mnj	msÎfŸ	rçahf	F¿¡f¥g£L	tH§f¥gL»‹wJ.	

gšntW	FG¡fë‹	kh¿fS¡F	Ïilna	 ntWghLfŸ	cWÂahf	ÏU¡F«	x›bthU	

ÃçÎ«	k‰w	ÃçÎfëèUªJ	ntWg£L	jå¤J	ÏU¡F«.	xU	ÃçÎ	k‰w	ÃçÎfëèUªJ	

bjhl®¢Áa‰W	ÏU¡F«.	cjhuzkhf	xU	Å£oš	cŸs	miwfë‹	v©â¡if,	xU	

eh£oš	gÂÎ	brŒa¥g£l	ãWtd§fŸ,	xU	FL«g¤Âš	cŸs	FHªijfë‹	v©â¡if	

k‰W«	gythF«.

	 Ï›tif¥	gutš	jahç¡F«	Kiw	äfÎ«	vëaJ.	xU	F¿¥Ã£l	kÂ¥ò	v¤jid	

Kiw	tU»wJ	v‹gij¡	f©LÃo¤J	m›bt©â¡if	miybt©	vd	F¿¡f¥gL«.	

v©â¡ifia	vëjhf	fz¡»l	x¥ò¡	F¿¡fhd	ãuš	x‹W	jah®	brŒjš	nt©L«.	

k‰bwhU	ãuèš	kh¿æ‹	kÂ¥ò	FiwªjÂèUªJ	mÂf	mséš	ÏU¡FkhW	mik¤jš	

nt©L«.	 F¿¥Ã£l	 kÂ¥Ã‰Fça	 (Vertical line)	 rhŒÎ	 nfh£oid	 mj‹	 vÂnu	 Ïl	

nt©L«.	 Ï›thwhf	 	 IªJ	 nfhLfis¡	 bfh©lij	 xU	 TwhfÎ«,	 x›bthU	

TW¡F«	 Ïilæš	 Ïl«	 Á¿J	 éLjš	 v©Qtj‰F	 vëjhF«.	 Koéš	 TWfë‹	

v©â¡ifia	fz¡»£L	miybt©iz¡	fhz	KoÍ«.

vL¤J¡fh£L 1 

	 xU	»uhk¤Âš	cŸs	40	FL«g§fŸ	MŒÎ	brŒa¥g£lJ.	x›bthU	FL«g¤ÂY«	

cŸs	FHªijfë‹	v©â¡if	gÂÎ	brŒa¥g£L	Ã‹tU«	étu§fŸ	bgw¥g£ld.

1 0 3 2 1 5 6 2

2 1 0 3 4 2 1 6

3 2 1 5 3 3 2 4

2 2 3 0 2 1 4 5

3 3 4 4 1 2 4 5

	 Ï›éu§fis¡	bfh©L	bjhl®¢Áa‰w	miybt©	gutiy	mik¡fÎ«.

Ô®Î	:

	 FHªijfë‹	v©â¡if	bfh©l	miybt©	gutš
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FHªijfë‹	v©â¡if F¿pLfŸ miybt©

0 3

1 7

2 10

3 8

4 6

5 4

6 2

bkh¤j« 40

M) bjhl®¢Áahd miybt© gutš : 

	 Ï›tif	 gutèš	 miybt©	 v‹gJ	 bjhFÂfë‹	 kÂ¥ig	 Fiw¡»‹wJ.	

kh¿fë‹	 kÂ¥ò	 Ã‹dkhf	 mikÍ«	 nghJ	 mšyJ	 kh¿fŸ	 KG	 v©zhf	

mikahél¤J	 bjhl®¢Áahd	 miybt©	 gutš	 Ï‹¿aikahjjh»wJ.	 vdnt	

bjhl®¢Áa‰w	 kh¿fisÍ«	bjhl®¢Áahd	miybt©	gutš	toéš	tH§f	ÏaY«.	

100	bjhêyhs®fë‹	r«gs	étu¤Â‹	gutš

thu¡Tè	 

(%ghæš)

bjhêyhs®fë‹	

v©â¡if

50-100 4
100-150 12
150-200 22
200-250 33
250-300 16
300-350 8
350-400 5
bkh¤j« 100

4.3 ÃçÎfë‹ j‹ik : 

	 bjhl®¢Áahd	 miybt©	 gutš	 mik¤jèš	 mšyJ	 étu§fis¥	

ÃçÎ	 Ïilbtëfshf	 tif¥gL¤jèš	 Áy	 mo¥gil	 m«r§fŸ	 Ã‹tUkhW	

bfhL¡f¥g£LŸsJ.

m) ÃçbtšiyfŸ : 

	 Ãçéš	nr®¡f	Koªj	Fiwªj	k‰W«	mÂf	kÂ¥òfns	ÃçbtšiyfŸ	vd¥gL«.	

vL¤J¡fh£lhf	30-40	v‹w	Ãçit	vL¤J¡	bfhŸnth«.	ÏÂš	30	Fiwªj	kÂ¥igÍ«	

40	mÂf	kÂ¥igÍ«	F¿¡F«.	Ãçé‹	Ïªj	Ïu©L	tu«òfS«	Ñœ	všiy	k‰W«	nkš	
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všiy	vd¥gL«.	Ãçé‹	Ñœ	všiy¡F	Ñœ	vªj	kÂ¥ò«	tuhJ.	mnj	nghš	Ãçé‹	nkš	

všiy¡F	nkY«	vªj	kÂ¥ò«	tuhJ.	60-79	v‹w	Ãçéid	vL¤J¡	bfh©lhš	Ïj‹	

Ñœ	všiy	60,	 nkš	všiy	 79	mjhtJ	Ãçéš	vªj	kÂ¥ò«	 60¡F	ÑHhfnth	mšyJ	

79¡F	nkyhfnth	ÏU¡fhJ.	nrfç¡f¥g£l	òŸë	étu§fë‹	j‹ikia¥	bghU¤nj	

ÃçbtšiyfŸ	tiuaW¡f¥gL«.	òŸë	étu	MŒéš	'L'	v‹gJ	Ñœ	ÃçÎ	všiyiaÍ«,	

'U' v‹gJ	nkš	ÃçÎ	všiyiaÍ«	F¿¡F«.

M) ÃçÎ ÏilbtëfŸ : 

	 x›bthU	 bjhFÂahf	 Ãç¡f¥g£l	 étu§fë‹	 msnt	 ÃçÎ	 Ïilbtë	

vd¥gL«.	vL¤J¡fh£lhf	50-75,	75-100,	 100-125	v‹gd	ÃçÎ	ÏilbtëfŸ	MF«.	

x›bthU	ÃçÎ«	ÃçÎ	Ïilbtëæ‹	Ñœ	všiyæš	Mu«Ã¤J	mj‰F	mL¤J	tU«	

ÃçÎ	Ïilbtëæ‹	Ñœ	všiyæš	KotilÍ«.

Ï) ÃçÎ Ïilbtëæ‹ msÎ (mšyJ) ÃçÎ¤ öu« 

	 xU	 Ãçé‹	 nkš	 všiy¡F«	 Ñœ	 všiy¡F«	 cŸs	 é¤Âahrnk	 ÃçÎ	

Ïilbtëæ‹	msÎ	mšyJ	ÃçÎ¤öu«	MF«.	ÏJ	'C'	vd¡	F¿¡f¥gL»wJ.

<) Å¢R : 

	 f©LÃo¡f¥g£l	 kÂ¥òfëš	 äf¥bgça	 msé‰F«	 äf¢	 Á¿a	 msé‰F«	

cŸs	é¤Âahrnk	Å¢R	vd¥gL«.	ÏJ	'R'	v‹W	F¿¡f¥gL»wJ.

 R = äf¥	bgça	kÂ¥ò	-	äf¢	Á¿a	kÂ¥ò

 R = L – S

c) ika kÂ¥ò mšyJ ika¥ òŸë 

	 ÃçÎ	Ïilbtëæ‹	ika¥	òŸëna	ika	kÂ¥ò	mšyJ	ika¥	òŸë	vd¥gL«.	

ÏJ	ÃçÎ	Ïilbtëæ‹	Ñœ	všiyiaÍ«	nkš	všiyiaÍ«	T£o	bgw¡	Toa	kÂ¥ig	

Ïu©lhš	tF¥gjdhš	»il¡F«.

 mjhtJ

 ika kÂ¥ò = 
L U+
2

	 vL¤J¡fh£lhf	ÃçÎ	Ïilbtë	20-30	våš	mj‹	ika	kÂ¥ò	
20 30
2

25+ =

C) miybt© : 

	 xU	 F¿¥Ã£l	 ÃçÎ	 Ïilbtëæš	 »il¡F«	 v©â¡ifna	 m¥Ãçé‹	

miybt©	vd¥gL«.

	 xU	 ãWtd¤Âš	 gâòçgt®fë‹	 vilfë‹	 miybt©	 gutiy	 vL¤J¡	

bfhŸnth«.
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vil  

(»nyh	»uhäš)
eg®fë‹	v©â¡if

30-40 25

40-50 53

50-60 77

60-70 95

70-80 80

80-90 60

90-100 30

bkh¤j« 420

	 nk‰f©l	vL¤J¡fh£oš	25,	53,	77,	95,	80,	60,	30	v‹gd	ÃçÎ	miybt©fŸ	

MF«.	bkh¤j	miybt©	420	MF«.	vL¤J¡	bfhŸs¥g£l	miybt©	gutèš	cŸs	

bkh¤j	v©â¡if	bkh¤j	miybt©iz¡	F¿¡»wJ.

v) ÃçÎ Ïilbtëfë‹ v©â¡if : 

	 miybt©	 gutèš	 ÃçÎ	 Ïilbtëfë‹	 v©â¡if	 äfÎ«	

K¡»akhdjhF«.	 ÃçÎ	 Ïilbtëfë‹	 v©â¡if	 äf	 mÂfkhf	 ÏU¡f¡	

TlhJ.	Áwªj	miybt©	gutèš	ÃçÎ		Ïilbtëfë‹		v©â¡if		5èUªJ	15		

tiu		jh‹		ÏU¡f		nt©L«.	KG	étu§fis¡	bfh©l	miybt©	gutèš	ÃçÎ	

Ïilbtëfë‹	v©â¡ifia¡	 fz¡»l	äf¥bgça	 kÂ¥igÍ«	Á¿a	 kÂ¥igÍ«	

vL¤J¡	bfhŸs	nt©L«.	Ït‰¿‰F	Ïilna	cŸs	é¤Âahr«,	ÃçÎ	Ïilbtëia¤	

Ô®khå¡f	bgçJ«	ga‹gL«.

	 fz¡»‹	 j‹ikia¥	 bghW¤J	 ÃçÎ	 Ïilbtëfë‹	 v©â¡ifia	

f£L¥gL¤j	 KoÍ«	 mšyJ	 "°l®#°	 ãaÂ"æ‹	 cjénahL	 ÃçÎ	 Ïilbtëfë‹	

v©â¡ifia¤	 Ô®khå¡f	 ÏaY«.	 °l®#°	 ãaÂ¥go	 ÃçÎ	 Ïilbtëfë‹	

v©â¡ifia	Ã‹tU«	thŒ¥gh£o‹	_y«	fz¡»l	KoÍ«.

 K = 1 + 3.322 log10 N

 ÏÂš K    = 	bkh¤j	ÃçÎ	ÏilbtëfŸ

  N    = msÎfë‹	bkh¤j	v©â¡if

  log  = v©â‹	kl¡if

	 Ï›thwhf	 bfhL¡f¥g£l	 kÂ¥òfë‹	 v©â¡if	 10	 våš	 ÃçÎ	

Ïilbtëfë‹	v©â¡if

 K = 1 + 3.322 log 10 = 4.322 = 4

	 msÎfë‹	v©â¡if	 100	våš	ÃçÎ	Ïilbtëfë‹	v©â¡ifahdJ	 

K = 1 + 3.322 log 100 = 7.644 = 8 vd	mikÍ«.
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V) ÃçÎ Ïilbtëæ‹ msÎ : 

	 bfhL¡f¥g£l	 gutè‹	 ÃçÎ	 Ïilbtëæ‹	 msÎ«	 ÃçÎ	 Ïilbtëæ‹	

v©â¡ifÍ«	jiyÑœ	é»jh¢rhukhf	ÏU¥gjdhš	°l®#°	ãaÂia¥	ga‹gL¤Â	

ÃçÎ	Ïilbtë	msÎ	'C' æ‹	njhuhakhd	kÂ¥ig¡	Ñœf©lthW	fhzyh«.

	 Ãçé‹	msÎ	(C) = 
Å¢R

ÃçÎfë‹	v©â¡if

      C = 
Å¢R

1 + 3.322 log10 N

	 ÏÂš	Å¢R	=	gutèš	äf¥	bgça	kÂ¥ò	-	äf¢	Á¿a	kÂ¥ò

4.4 ÃçÎ Ïilbtëfë‹ tiffŸ

	 étu§fis¥	ÃçÎ	Ïilbtëfshf	tif¥gL¤jèš	_‹W	KiwfŸ	cŸsd.	

mit	Ã‹tUkhW

	 m)	jé®¤J¡	fz¡»L«	Kiw

	 M)	nr®¤J¡	fz¡»L«	Kiw

	 Ï)	Âwªj	éçÎfŸ

m) jé®¤J¡ fz¡»L« Kiw :

	 xU	 ÃçÎ	 Ïilbtëæš	 Kjš	 Ãçé‹	 nkš	 všiyÍ«,	 mL¤j	 Ãçé‹	 Ñœ	

všiyÍ«	x‹nw	våš	Ïjidna	jé®¤J¡	fz¡»L«	Kiw	v‹»nwh«.

	 Ã‹tU«	étu§fŸ	jé®¤J¡	fz¡»L«	Kiwæ‹	go	mik¡f¥g£LŸsJ.

bryÅd«
FL«g§fë‹	

v©â¡if

0-5000 60
5000-10000 95
10000-15000 122
15000-20000 83
20000-25000 40

bkh¤j« 400

	 jé®¤J¡	 fz¡»L«	 Kiwæš	 ÃçÎ	 Ïilbtëæ‹	 Kjš	 Ãçé‹	 nkš	

všiyahdJ	mL¤j	Ãçé‹	Ñœ	všiyahf	ÏU¥gjdhš	étu§fë‹	bjhl®¢Áia	

vëjhf	fhzyh«.	nk‰T¿a	vL¤J¡fh£oš	60	FL«g§fë‹	brythdJ	%.0	èUªJ	

%.	4999.99¡F	Ïilæš	mik»wJ.	%.5000	bryÎ	brŒÍ«	FL«g«	5000-10000	Ãçéš	

mik»wJ.	eilKiwæš	Ïªj	Kiw	éçthf	ga‹gL¤j¥gL»wJ.
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M) nr®¤J¡ fz¡»L« Kiw :

	 nr®¤J¡	fz¡»L«	Kiwæš	ÃçÎ	ÏilbtëfŸ	x‹w‹	nkš	k‰bwh‹W	gotJ	

jé®¡f¥gL»wJ.	 mjhtJ	 nkš	 všiy,	 Ñœ	 všiy	 Ïu©Lnk	 ÃçÎ	 Ïilbtëæš	

nr®¡f¥gL»wJ.	FL«g¤Â‹	eg®fë‹	v©â¡if,	bjhê‰rhiyæš	ntiy	brŒÍ«	

bjhêyhs®fë‹	v©â¡if	ngh‹w	bjhl®¢Áa‰w	kh¿fS¡F	nr®¤J¡	fz¡»L«	

Kiw	 ga‹gL»wJ.	 Ïªj	 tifahd	 kh¿ahdJ	 KG	 v©fisna	 bfh©oU¡F«.	

Ï«KiwahdJ	KG	v©fisÍ«	Ã‹d	v©fisÍ«	cila	bjhl®¢Áahd	kh¿ahd	

taJ,	cau«,	vil	ngh‹wt‰¿‰F¥	ga‹glhJ.	Ïªj	Kiw	Ã‹tU«	vL¤J¡fh£o‹	

_y«	F¿¥Ãl¥gL»‹wJ.

ÃçÎ	Ïilbtë miybt©

5-9 7
10-14 12
15-19 15
20-29 21
30-34 10
35-39 5

bkh¤j« 70

	 kh¿fë‹	kÂ¥ò	bjhl®¢Áahdjh	mšyJ	bjhl®¢Áa‰wh	vd¤	bjçªj	Ãwnf	

nr®¤J¡	fz¡»L«	Kiw	mšyJ	jé®¤J¡	fz¡»L«	Kiwia¥	ga‹gL¤Jtjh	vd	

Ô®khå¡f¥gl	nt©L«.	bjhl®¢Áahd	kh¿fŸ	våš	f©o¥ghf	jé®¤J¡	fz¡»L	

Kiwia¥	 ga‹gL¤j	 nt©L«.	 bjhl®¢Áa‰w	 kh¿	 våš	 nr®¤J¡	 fz¡»L«	

Kiwia¥	ga‹gL¤j	nt©L«.

Ï) Âwªj ÃçÎfŸ :

	 Kjš	 ÃçÎ	 Ïilbtë¥	 Ãçé‹	 Ñœ	 všiynah	 mšyJ	 filÁ¥	 ÃçÎ	

Ïilbtë¥	Ãçé‹	nkš	všiynah	mšyJ	Ïu©Lnk	Ïšyhkš	ÏU¡F«	ãiyæš	

Âwªj	ÃçÎfis	mik¡fyh«.	bghUshjhu«	k‰W«	kU¤Jt¥	òŸë	étu§fëš	Áy	

rka§fëš	äf	mÂf	mšyJ	äf¡	Fiwªj	étu	kÂ¥òfŸ	njh‹W«	bghGJ	Âwªj	

ÃçÎfŸ	ga‹gL¤j¥gL»‹wd.

	 Âwªj	ÃçÎfS¡fhd	vL¤J¡fh£L	Ã‹tUkhW	:

r«gs	Å¢R
bjhêyhs®fë‹	

v©â¡if

2000 ¡F	Ñœ 7

2000-4000 5

4000-6000 6

6000-8000 4

8000 k‰W« mj‰F nkš 3
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4.5 miybt© m£ltiz mik¤jš :

	 bfhL¡f¥g£l	 étu§fë‹	 j‹ikia¥	 bghW¤J	 miybt©	 gutš	

mik¡f¥gl	 nt©L«.	 étu§fis¥	 òçªJ	 bfhŸS«	 tifæš	 tif¥gL¤Jtj‰F	

Ã‹tU«	bghJthd	tê	Kiwfis	kdÂ‰	bfhŸSjš	nt©L«.

1.	 ÃçÎfë‹	v©â¡if	5	èUªJ	20¡FŸ	ÏU¡f	nt©L«.	våD«	ÏJ	xU	

f©o¥ghd	ãaÂ	mšy.

2.	 ÃçÎ	Ïilbtëæ‹	kÂ¥òfŸ	3,	 7,	 11,	 26........	Ït‰iw	Koªjtiuæš	jé®¡f	

nt©L«.	ÃçÎ	Ïilbtëæ‹	kÂ¥òfŸ	5	mšyJ	5‹	kl§fhf	mjhtJ	5,	10,	

15,	20.......	Mf	ÏU¡fyh«.

3.	 Kjš	Ãçé‹	Mu«g	kÂ¥ò	mjhtJ	Ñœ	všiyahdJ	ó¢Áakhfnth	mšyJ	5	

mšyJ	5‹	kl§fhfnth	ÏUªjhš	ešyJ.

4.	 rçahd	ÃçÎ	Ïilbtë	miktj‰F«,	bjhl®¢Áahf	ÏU¥gj‰F«	jé®¤J¡	

fz¡»L«	Kiwia¥	ga‹gL¤j	nt©L«.

5.	 Koªjtiuæš	 rk	 msÎfSl‹	 Toa	 ÃçÎ	 Ïilbtëia¥	 ga‹gL¤Jjš	

nt©L«.

4.6 miybt© m£ltiz jahç¤jš :

	 étu§fis	 ãfœbt©	 gutš	 tot¤Âš	 mik¤jš	 v‹gJ	 mj‹	 mo¥gil	

tot¤ijÍ«,	m¤bjhFÂ	KGikiaÍ«	és¡Ftjhf	ÏU¡f	nt©L«.	étu§fë‹	

v©â¡if	mÂfkhf	ÏU¡F«	 bghGJ,	miybt©	 gutš	étu§fë‹	mik¥ig	

bjëthf	 gl«	 Ão¤J	 fh£L»wJ.	 bjhl®g‰w	 jå¥g£l	 étu§fis	 vL¤J¡	 

bfhŸifæš	 mt‰iw¡	 fhz	 Kj‰go,	 f©o¿ªj	 kh¿æ‹	 Å¢Á‰F	 V‰wthW	

bghU¤jkhd	 ÃçÎ	 Ïilbtëfë‹	 v©â¡ifæš	 Ãç¤J,	 x›bthU	 Ãçéš	 

ml§F«	v©â¡ifæ‹	msit¥	gÂÎ	brŒjš	nt©L«.

	 50	fšÿç	khzt®fë‹	vil	(»nyh	»uhäš)	vL¤J¡	bfhŸnth«.

42 62 46 54 41 37 54 44 32 45

47 50 58 49 51 42 46 37 42 39

54 39 51 58 47 64 43 48 49 48

49 61 41 40 58 49 59 57 57 34

56 38 45 52 46 40 63 41 51 41

	 Ï§F	°l®#°	ãaÂia¥	 ga‹gL¤Â	ÃçÎ	Ïilbtëæ‹	msÎ	Ã‹tUkhW	

fz¡»l¥gL»wJ.

	 Ãçé‹	msÎ	C = 
Å¢R

1 + 3.322 log N

        
= −

+
= ≈64 32

1 3 322 50
32
6 64

5
. log ( ) .
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	 ÏÂš	 ÃçÎ	 Ïilbtëfë‹	 v©â¡if	 7	MfÎ«	 Ãçé‹	msÎ	 5	MfÎ«	

cŸsJ.	 F¿pLfis	 mik¤J	 njitahd	 miybt©	 gutiy	 Ñœ¡f©lthW	

mik¡fyh«.

ÃçÎ	Ïilbtë F¿pLfŸ miybt©

30-35 2

35-40 6

40-45   12

45-50    14

50-55 6

55-60 6

60-65  4

bkh¤j« 50

vL¤J¡fh£L: 2

	 xU	bjhê‰rhiyæš	bjhêyhs®fŸ	c‰g¤Â	brŒj	cgfuz§fŸ	v©â¡if	

ÑnH	bfhL¡f¥g£LŸsJ.

43 18 25 18 39 44 19 20 20 26

40 45 38 25 13 14 27 41 42 17

34 31 32 27 33 37 25 26 32 25

33 34 35 46 29 34 31 34 35 24

28 30 41 32 29 28 30 31 30 34

31 35 36 29 26 32 36 35 36 37

32 23 22 29 33 37 33 27 24 36

23 42 29 37 29 23 44 41 45 39

21 21 42 22 28 22 15 16 17 28

22 29 35 31 27 40 23 32 40 37

	 nr®¤J¡	 fz¡»L«	 Kiwæš	 ÃçÎ	 Ïilbtë	 mik¤J	 miybt©	 gutš	

m£ltiz	mik¡fÎ«.

1.	 v›tsÎ	bjhêyhs®fŸ	38¡F«	nk‰g£l	cgfuz§fŸ	jah®	brŒ»wh®fŸ.

2.	 v›tsÎ	bjhêyhs®fŸ	23¡F«	Fiwthd	cgfuz§fŸ	jah®	brŒ»wh®fŸ.
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Ô®Î	:

	 °l®#°	 thŒ¥gh£il	 ga‹gL¤Â	 ÃçÎ	 Ïilbtëfë‹	 v©â¡ifia¡	

fz¡»lyh«.

	 ÃçÎ	Ïilbtëfë‹	v©â¡if	 =			1 + 3.322 log10 N

       =   1 + 3.322 log10 100

       =   7.6

	 ÃçÎfë‹	msÎ	  = Å¢R

ÃçÎ	Ïilbtëæ‹	v©â¡if

    
= − ≈46 13

7 6
5

.

 nr®¤J¡	 fz¡»L«	 Kiwæš	 7	 ÃçÎfisÍ«,	 ÃçÎ	 Ïilbtëæ‹	 msÎ	 5	

MfÎ«	vL¤J¡	bfh©lhš	13-17,	18-22,	........	43-47	v‹w	tifæš	ÃçÎ	ÏilbtëfŸ	

mikÍ«.	Ã‹tU«	m£ltizæ‹	_y«	F¿pLfis	ga‹gL¤Â	miybt©	gutiy	

mik¡fyh«.

ÃçÎ	Ïilbtë F¿pLfŸ

jahç¡f¥g£l	

bkh¤j	

cgfuz§fŸ 

(miybt©)

13-17  6

18-22  11

23-27     18

28-32     25

33-37     22

38-42  11

43-47  7

bkh¤j« 100

4.7 rjÅj miybt© m£ltiz :

	 bkh¤j¥	 òŸë	 étu§fë‹	 msÎ	 xU	 gutY¡F«	 k‰bwh‹W¡F«	 Ïilna	

éçthfÎ«	 mÂf	 ntWgh£LlD«	 ÏU¡F«	 bghGJ	 x¥ÃLjš	 äfÎ«	 fodkhfÎ«,	

KoahkY«	 nghfyh«.	 Ïªj	 Nœãiyæš	 Rygkhd	 x¥ÃLjY¡F	 rjÅj	 miybt©	

gutš	 ga‹gL»wJ.	 rjÅj	 miybt©	 m£ltizæš	 c©ikahd	 miybt©	

rjÅjkhf	kh‰¿	mik¡f¥gL»wJ.
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	 rjÅj§fis	Ñœ¡fhQ«	thŒ¥gh£il¡	bfh©L	fz¡»lyh«.

	 miybt©	rjÅj« = ÃçÎ	Ïilbtë	miybt©

miybt©fë‹	bkh¤j«

 × 100

	 Ñœ¡fhQ«	vL¤J¡fh£L	rjÅj	miybt©	m£ltizahf	mik¡f¥	bg‰wJ.

kÂ¥bg©fŸ bkh¤j	

khzt®fŸ

miybt©	rjÅj«

0-10 3 6
10-20 8 16
20-30 12 24
30-40 17 34
40-50 6 12
50-60 4 8

bkh¤j« 50 100

4.8 FéÎ miybt© m£ltiz :

	 FéÎ	miybt©	gutèš	mL¤jL¤j	ÃçÎ	Ïilbtëæ‹	miybt©fë‹	

TLjš	FéÎ	miybt©	vd¥gL«.	FéÎ	miybt©zhdJ	xU	ÃçÎ	Ïilbtëæš	

Kjš	 ÃçÎ	 Ïilbtëæ‹	 miybt©Ql‹	 Ïu©lhtJ	 ÃçÎ	 Ïilbtëæ‹	

miybt©iz	T£l	nt©L«.	Û©L«	Ï¡TLjYl‹	_‹whtJ	ÃçÎ	Ïilbtëæ‹	

miybt©iz	T£l	nt©L«.	Ïij¥	nghš	TLjiy	bjhl®¢Áahf,	filÁ	ÃçÎ	

Ïilbtë¡F	vÂuhf	bkh¤j	miybt©	tU«	tiu	T£o¡	bfh©nl	tu	nt©L«.

	 FéÎ	miybt©	FiwªJ	bfh©nlh	mšyJ	ca®ªJ	bfh©nlh	ÏU¡fyh«.	

Fiwªj	ãiy	FéÎ	miybt©	v¥bghGJ«	Ãçé‹	nkš	všiy	msé‹	 (mL¤J	

tU«	ÃçÎ	Ïilbtëæ‹	Ñœ	všiy)	mo¥gilæY«,	ca®ªj	ãiy	FéÎ	miybt©	

v¥bghGJ«	Ãçé‹	Ñœ	všiy	msé‹	mo¥gilæY«	(Kªija	ÃçÎ	Ïilbtëæ‹	

nkš	všiy)	fâ¡f¥gl	nt©L«.

vL¤J¡fh£L: 3

taJ bjhFÂ 

(tUl¤Âš)

bg©fë‹	

v©â¡if

ÑœÏd¡	FéÎ	

miybt©

nkš	Ïd¡	FéÎ	

miybt©

15-20 3 3 64
20-25 7 10 61
25-30 15 25 54
30-35 21 46 39
35-40 12 58 18
40-45 6 64 6
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m) Ñœ Ïd¡ FéÎ miybt© g£oaš :

filÁ kÂ¥òfŸ  

(nkš všiy)

Ñœ	Ïd¡	FéÎ	

miybt©fŸ

20 ¡F«	Ñœ 3

25 ¡F«	Ñœ 10

30 ¡F«	Ñœ 25

35 ¡F«	Ñœ 46

40 ¡F«	Ñœ 58

45 ¡F«	Ñœ 64

M) nkš Ïd¡ FéÎ miybt© g£oaš :

filÁ kÂ¥òfŸ  

(Ñœ	všiy)

nkš	Ïd¡	FéÎ	

miybt©fŸ

15 k‰W« mj‰F nkš 64

20 k‰W« mj‰F nkš 61

25 k‰W« mj‰F nkš 54

30 k‰W« mj‰F nkš 39

35 k‰W« mj‰F nkš 18

40 k‰W« mj‰F nkš 6

4.8.1 FéÎ miybt©âèUªJ vëa miybt© fâ¤jš 

	 e«äl«	 FéÎ	 miybt©	 k£L«	 (nkèd¡	 FéÎ	 mšyJ	 Ñœ	 Ïd¡	 FéÎ)	

ÏUªjhš	 mjid	 vëa	 miybt©fshf	 kh‰wyh«.	 cjhuzkhf	 ÑnH	 Ñœ	 Ïd¡	

FéÎ	 miybt©fŸ	 bfhL¡f¥g£LŸsJ.	 ÑœfhQ«	 Kiwia¥	 ga‹gL¤Â	 vëa	

miybt©fis¡	fhzyh«.

ÃçÎ	 

Ïilbtë

ÑœÏd¡	FéÎ	

miybt©

vëa miybt©

15-20 3 3

20-25 10 10 – 3 = 7

25-30 25 25 – 10 = 15

30-35 46 46 – 25 = 21

35-40 58 58 – 46 = 12

40-45 64 64 – 58 = 6
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	 nkèd¡	 FéÎ	 miybt©fis	 vëa	 miybt©fshf	 kh‰w	 ÑœfhQ«	

Kiwia¥	ga‹gL¤jyh«.

ÃçÎ	 

Ïilbtë

nkèd¡	FéÎ	

miybt©

vë miybt©

15-20 64 64 – 61 = 3
20-25 61 61 – 54 = 7
25-30 54 54 – 39 = 15
30-35 39 39 – 18 = 21
35-40 18 18 – 6 = 12
40-45 6 6 – 0 = 6

4.9 FéÎ rjÅj miybt© m£ltiz :

	 FéÎ	miybt©fS¡F	gÂyhf	FéÎ	rjÅj§fŸ	bfhL¡f¥g£oU¥Ã‹	mJ	

"FéÎ	rjÅj	miybt©	gutš"	vd¥gL«.	miybt©fis	rjÅjkhf	kh‰¿a	ÃwF	

FéÎ	 gL¤Jtj‹	 _y«	 mšyJ	 bfhL¡f¥g£l	 FéÎ	 miybt©fis	 rjÅjkhf	

kh‰Wtj‹	_y«	Ïªj	m£ltizia¤	jahç¡fyh«.

vL¤J¡fh£L: 4

tUkhd« FL«g§fë‹	

v©â¡if

FéÎ	

miybt©

FéÎ	rjÅj	

miybt©

2000-4000 8 8 5.7

4000-6000 15 23 16.4

6000-8000 27 50 35.7

8000-10000 44 94 67.1

10000-12000 31 125 89.3

12000-14000 12 137 97.9

14000-20000 3 140 100.0

bkh¤j« 140

4.10 ÏUkh¿ miybt© gutš :

	 Kªija	Ãçéš	miybt©	gutšfëš	x‰iw	kh¿ia¥	ga‹gL¤Jtij¥	g‰¿	

és¡f¥g£oUªjJ.	m¤jifa	miybt©	gutš	x‰iw	kh¿	miybt©	gutš	v‹W	

Tw¥gL«.	Áy	rka§fëš	ÏU	kh¿fis¥	ga‹gL¤Â	étu§fis¢	nrfç¡F«	njit	

V‰gL»wJ.

	 vL¤J¡fh£lhf,	jå	eg®	bjhFÂfë‹	vil	k‰W«	cau«,	tuÎ	k‰W«	bryÎ,	

fzt‹	k‰W«	kidé	taJ	ngh‹w	étu§fis¥	ÃçÎgL¤j	ÏJ	ga‹gL»wJ.
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	 xnu	rka¤Âš	ÏU	kh¿fisÍ«	gy	ÃçÎfisÍ«	Ãç¤J	mik¡F«	gutY¡F	

ÏU	kh¿	miybt©	gutš	v‹W	bga®.	Ï¥gutiy¡	bfh©L	m£ltiz	mik¤jny	

ÏUkh¿	miybt©	m£ltiz	MF«.	ÏUkh¿	miybt©	gutèš	x›bthU	kh¿Í«	

gy	ÃçÎfshf¥	Ãç¡f¥gL»wJ.	ÏU	kh¿fS¡F«	xnu	khÂçahd	k‰W«	xnu	msthd	

ÃçÎfŸ	njitæšiy.

	 ÏU	kh¿	òŸë	étu§fëš	X -	vd¥gL«	xU	kh¿ia	'm'	ÃçÎfshfÎ«,	Y v‹w	

mL¤j	kh¿ia	'n' ÃçÎfshfÎ«	bjhF¡fyh«.	ÏU	kh¿	m£ltiz	m × n	TWfshf	

ÏU¡F«.	 ntWg£l	 kÂ¥òfS¡fhd	 (x, y)	 x¥ò¡	F¿fis	Ï£L	x›bthU	TW¡F«	

cŸs	miybt©iz¡	fhzyh«.	ÏU	kh¿	miybt©	m£ltizæ‹	njh‰w	khÂç	

ÑnH	bfhL¡f¥g£LŸsJ.

	 ÏU	kh¿	miybt©	m£ltizæ‹	khÂç	tot«

ÃçÎ	kÂ¥òfŸ
Y-‹	kh®ídš	

miybt©
eL kÂ¥òfŸ

Ã
ç
Î
	Ï

i
l
b
t
ë

f
Ÿ

e
L

k
Â

¥
ò

f
Ÿ

f (x, y) fy

X-‹	 kh®ídš	

miybt© fx

bkh¤j«

Σfx = Σfy = N

X tçir

Y tçir

 Ï§F f (x, y)	v‹gJ	(x, y)	v‹w	nrhoæ‹	miybt©	MF«.	miybt©	gutèš	

cŸs	X v‹w	kh¿æ‹	bkh¤j	miybt©fŸ	 (fx)	v‹gJ	X -	v‹w	kh¿æ‹	éë«ò	

miybt©	gutš	MF«.	mnj	nghš	miybt©	gutèš	cŸs	Y	v‹w	kh¿æ‹	bkh¤j	

miybt©fŸ (fy) v‹gJ	y	v‹w	kh¿æ‹	éë«ò	miybt©	gutš	MF«.	éë«ò	

miybt©fë‹	TLjš	bkh¤j	TLjš	(N)	MF«.
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vL¤J¡fh£L 5

 20	 eg®fë‹	 cau«	 k‰W«	 vil	 ÑnH	 bfhL¡f¥g£LŸsJ.	 cau¤Â‰fhd	

ÏilbtëfŸ 62-64, 64-66… k‰W«	vil¡fhd	ÏilbtëfŸ 115-125,125-135, vd¡	

bfh©L	xU	ÏU	kh¿	miybt©	m£ltiz	jah®	 brŒf.	 k‰W« X, Y ‹	éë«ò	

gutiy¡	fh©f.

tçir v© cau« vil tçir v© cau« vil

1 70 170 11 70 163
2 65 135 12 67 139
3 65 136 13 63 122
4 64 137 14 68 134
5 69 148 15 67 140
6 63 121 16 69 132
7 65 117 17 65 120
8 70 128 18 68 148
9 71 143 19 67 129
10 62 129 20 67 152

Ô®Î	:

	 eg®fë‹	cau«	k‰W«	vilfë‹	ÏUkh¿	miybt©	m£ltiz

62-64 64-66 66-68 68-70 70-72 bkh¤j«

115-125 II (2) II (2) 4
125-135 I (1) I (1) II (2) I (1) 5
135-145 III (3) II (2) I (1) 6
145-155 I (1) II (2) 3
155-165 I (1) 1
165-175 I (1) 1
bkh¤j« 3 5 4 4 4 20

X-Ï‹	k‰W«	Y - Ï‹		éë«ò		gutš		Ã‹tU«		m£ltizæš		bfhL¡f¥g£LŸsJ.

(X) Ï‹	éë«ò	gutš	cau«	 (Y) Ï‹	éë«ò	gutš	vil

ÃçÎ	Ïilbtë miybt© ÃçÎ	Ïilbtë miybt©

62-64 3 115-125 4
64-66 5 125-135 5
66-68 4 135-145 6
68-70 4 145-155 3
70-72 4 155-165 1

bkh¤j« 20 165-175 1
bkh¤j« 20

vil (Y)

cau«	(X) 
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gæ‰Á - 4

I.  rçahd éilia¤ nj®ªbjL¤J vGJf :

1. jé®¤J¡	fz¡»L«	ÃçÎ	Ïilbtëæš

 m)	nkš	ÃçÎ	všiy	cŸsl§fhJ

	 M)	Ñœ	ÃçÎ	všiy	cŸsl§fhJ

	 Ï)	Ñœ,	nkš	ÃçÎ	všiyfŸ	cŸsl§fhJ

	 <)	ÏÂš	x‹W«	Ïšiy

2.  xU	Ãçé‹	Ñœ,	nkš	všiy	Kiwna	10,	40	våš,	mj‹	ika	kÂ¥ò

	 m)	15.0	 	 M)	12.5		 Ï)	25.0	 <)	30.0

3.	 30-39,	40-49,	50-59	v‹w	ÃçÎ	Ïilbtëfë‹	tif

	 m)	nr®¤J¡	fz¡»L«	Kiw

	 M)	jé®¤J¡	fz¡»L«	Kiw

	 Ï)	Âwªj	ÃçÎfŸ

	 <)	ÏÂš	x‹W«	Ïšiy

4.	

10-19 20-29 30-39 40-49 50-59

	 v‹w	bjhl®¢Áahd	bjhF¡f¥g£l	étu§fë‹	ÃçÎ	Ïilbtë

	 m)	9	 M)	10	 	 Ï)	4.5	 	 <)	14.5

5.	 br¥gålh	étu§fŸ	v‹gJ

	 m)	Kjš	ãiy	étu«	 	 	 	M)	Ïu©lh«	ãiy	étu«

	 Ï)	MŒé‰fhf	nrfç¡f¥g£l	étu§fŸ

	 <)	e‹F	nrfç¡f¥g£l	étu§fŸ

II.  nfho£l Ïl¤ij ãu¥òf :

6.	 ÃçÎfë‹	v©â¡ifia¡	fhz	cjÎ«	H.A. °l®#°	thŒ¥ghL	__________

7.	 xU	 ÃçÎ	 Ïilbtëæ‹	 ika	 kÂ¥ò	 20	 MfÎ«,	 Ïu©L	 mL¤jL¤j	 

	 ika	 kÂ¥òfë‹	 ntWghL	 10	 MfÎ«	 ÏUªjhš	 m¥ÃçÎ	 všiyfŸ	 

 __________, __________ Mf	ÏU¡F«.

8.	 Ãçé‹	nkš	všiy,	Ñœ	všiyæ‹	ntWgh£o‰F	__________ v‹W	bga®.

9.	 Ãçé‹	nkš	všiy,	Ñœ	všiyæ‹	ruhrç¡F	__________ v‹W	bga®.

10.	 F¿¥Ã£l	 ÃçÎ	 Ïilbtëæš	 éG«	 v©â¡ifna	 m¥Ãçé‹	 __________  
 vd¥gL«.
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III. Ã‹tU« édh¡fS¡F éilaë¡f :

11.	 miybt©gutš	v‹whš	v‹d	?

12.	 tçir	v‹whš	v‹d	?

13.	 bjhl®¢Áa‰w,	bjhl®¢Áahd	miybt©	gutš	v‹whš	v‹d	?

14.	 rçahd	cjhuz§fis¡	bfh©L	ntWgL¤Jf.

 i)   bjhl®¢Áahd	k‰W«	bjhl®¢Áa‰w	miybt©.

 ii)  jé®¤J¡	fz¡»L«	Kiw	k‰W«	nr®¤J¡	fz¡»L«	Kiw	ÃçÎ	Ïilbtë.

 iii) Fiwªj	ãiy	k‰W«	ca®ªj	ãiy	miybt©	m£ltiz.

 iv) vëa	k‰W«	ÏUkh¿	miybt©	m£ltiz.

15.	 50	 FL«g§fëš	 cŸs	 FHªijfë‹	 v©â¡if¥	 g‰¿a	 étu«	 Ã‹tUkhW	

cŸsJ.	 Ït‰iw¡	 bfh©L	 xU	 bjhl®¢Áa‰w	 miybt©	 m£ltiz	 jah®	

brŒf.

4 2 0 2 3 2 2 1 0 2

3 5 1 1 4 2 1 3 4 2

6 1 2 2 2 1 3 4 1 0

1 3 4 1 0 1 2 2 2 5

2 4 3 0 1 3 6 1 0 1

16.	 MŒéš,	 F¿¥Ã£l	 khj¤Âš	 64	 FL«g§fŸ	 th§»a	 ghè‹	 msÎ	 (è£lçš)	

bfhL¡f¥g£LŸsJ.	Ït‰iw¡	bfh©L	5-9,	10-14...	v‹w	ÃçÎ	Ïilbtëfëš	

xU	bjhl®¢Áahd	miy	v©	gutiy	jah®	brŒf.

19 16 22 9 22 12 39 19

14 23 6 24 16 18 7 17

20 25 28 18 10 24 20 21

10 7 18 28 24 20 14 23

25 34 22 5 33 23 26 29

13 36 11 26 11 37 30 13

8 15 22 21 32 21 31 17

16 23 12 9 15 27 17 21

17. X, Y v‹w	ÏU	kh¿fë‹	25	 kÂ¥òfŸ	Ñœf©lthW	bfhL¡f¥g£LŸsJ.	Ïªj	

ÏU	kh¿fë‹	cwit¡	fh£L«	xU	ÏUkh¿	miybt©	m£ltiz	jah®	brŒf.	

ÏÂš X-‹	ÃçÎ	ÏilbtëfŸ	10-20,	20-30....	MfÎ«,	Y ‹	ÃçÎ	Ïilbtë	100-

200,	200-300....	MfÎ«	vL¤J¡	bfhŸf.
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X Y X Y X Y
12 140 36 315 57 416
24 256 27 440 44 380
33 360 57 390 48 492
22 470 21 590 48 370
44 470 51 250 52 312
37 380 27 550 41 330
29 280 42 360 69 590
55 420 43 570
48 390 52 290

18.	 20	 fzt‹,	 kidéfë‹	 taJ	 Ñœf©lthW	 bfhL¡f¥g£LŸsJ.	 ÃçÎ	

ÏilbtëfŸ	20-25,	25-30....	MfÎ«,	fzt‹,	kidé	taij¥	bghU¤J«	xU	

ÏUkh¿	miybt©	m£ltiz	jah®	brŒf.

fztå‹	

taJ

kidéæ‹	

taJ

fztå‹	

taJ

kidéæ‹	

taJ

28 23 27 24

37 30 39 34

42 40 23 20

25 26 33 31

29 25 36 29

47 41 32 35

37 35 22 23

35 25 29 29

23 21 38 34

41 38 48 47

IV.  brŒJ gh®¡f :

19.	 tF¥Ãš	cŸs	khzt®fë‹	kÂ¥bg©	g£oaiy¡	bfh©L	Fiwªj	ãiy	k‰W«	

ca®ªj	ãiy	FéÎ	miybt©	m£ltiz	jah®	brŒf.

éilfŸ

I. 1.	(m)	 	 2.	(Ï)	 	 3.	(m)	 	 4.	(M)	 	 5.	(m)

II. 6.	k = 1 + 3.322 log10 N 

	 7.	15, 25 

	 8.	Ãçé‹	msÎ	mšyJ	gUk‹		 	9.	ika	kÂ¥ò	 10.	miybt©
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5. és¡f¥ gl§fS« tiugl§fS«

5.1  m¿Kf« :

 Kªija	ghl¤Âš	eh«	gh®¤j	tF¥gh¡fK«,	g£oaš	mik¤jY«,	nrfç¡f¥g£l	

òŸë	étu§fis	xG§F	Kiwæš	RU¡fkhf	më¥gj‰F	cjé	brŒ»‹wd.	våD«	

Ï«Kiw	ruhrç	kåjD¡F	M®t¤ij	V‰gL¤jhJ.

	 és¡f¥	gl§fŸ	_ykhf	òŸëæaš	KoÎfis	më¤jš	v‹gJ	ÂU¥Âfukhf	

V‰W¡	 bfhŸs¥g£l	 têKiwfSŸ	 x‹W.	 xU	 étu¤ij	 Mæu«	 th®¤ijfshš	

és¡Ftij	él	xU	és¡f¥gl«	_y«	äf	e‹whf	cz®¤j	KoÍ«.	nkY«	v©z¿Î	

Ïšyhj	ghku	kåjdhš	Tl	és¡f¥gl§fis¥	òçªJ	bfhŸs	KoÍ«.	Ïj‰F	Mjhukhf	

brŒÂ¤	jhŸfŸ,	khj	ÏjœfŸ,	és«gu§fŸ	M»at‰iw¡	Twyh«	òŸë	étu§fis	

më¥gÂš	mo¡fo	ga‹gL¤j¥gL«	Áy	K¡»a	és¡f¥	gl§fŸ	k‰W«	tiugl§fis	

és¡fkhf	vL¤Jiu¥gÂš	Ïªj	m¤Âaha¤Âš	Ka‰Á	nk‰bfhŸs¥g£LŸsJ.

5.2  és¡f¥ gl§fŸ :

 òŸë	 étu§fis¥	 g‰¿a	 K¡»akhd	 j‹ikfisÍ«	 gšntW	 òŸë	 étu¤	

bjhl®fS¡»ilnaÍŸs	 bjhl®òfisÍ«	 gl«	 Ão¤J¡	 fh£L»wJ.	 vëÂš	

nrfç¡f¥g£l	étu§fë‹	mo¥gilæš	és¡f¥gl§fŸ	tiuÍ«	nghJ	mJ	Rygkhf	

všnyhuhY«	 òçªJ	 bfhŸs¥gL»wJ.	 neu¤ijÍ«	 ciH¥igÍ«	 ä¢r¥gL¤Â	 òŸë	

étu§fis	E£gkhf	Ma¤j	ãiyæš	jU»wJ.

5.3  és¡f¥gl§fŸ k‰W« tiugl§fë‹ Áw¥ò¤ j‹ikfŸ : 

	 Ñœ¡f©l	 	 fhuz§fshš	 és¡f¥	 	 gl§fŸ	 k‰W«	 tiugl§fŸ	 äf	 mÂf	

mséš		ga‹gL¤j¥gL»‹wd.

1.	 mit	kdij¡	ft®tjhfÎ«	MHkhf¥	gÂa	it¥gjhfÎ«	cŸsd.

2.	 étu§fis	vëikahfÎ«	E£gkhfÎ«	më¡»‹wd.

3.	 x‹W¡F	nk‰g£l	òŸë	étu§fis	x¥ÃLtj‰F	ga‹gL¤j¥gL»‹wd.

4.	 neu¤ijÍ«,	ntiyiaÍ«	Fiw¡»‹wd.

5.	 cyfshéa	ga‹ghL	cilajhf	cŸsJ.

6.	 TLjš	brŒÂia¤	jU»‹wd.

7.	 Áwªj	Kiwæš	ãidéš	ãW¤Jtj‰F	cjÎ»‹wd.

5.4  és¡f¥gl§fŸ tiutj‰fhd Áy bghJ éÂfŸ : 

	 gl§fŸ	tiutJ	v‹gJ	xU	fiy.	mJ	gH¡f¤Â‹	_ynk	tu¡	ToaJ.	våD«	

Áy	bghJ	têKiwfis¥	Ã‹g‰¿dhš	äf	mHfhfÎ«	bjëthfÎ«	tiua	ÏaY«.
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	 és¡f¥	gl§fŸ	tiuÍ«	nghJ	Ñœ¡f©l	éÂfis¥	Ã‹g‰¿dhš	òŸëæaš	

étu§fis	tiuglkhf	më¥gj‰F	gaDŸsjhf	mikÍ«.

1.	 xU	és¡f¥gl«	v‹gJ	bjëthfÎ«	f©iz¡	ftU«	KiwæY«	tiua¥gl	

nt©L«.

2.	 és¡f¥gl§fëš	 cŸs	 toéaš	 cUt§fë‹	msÅLfŸ	 rçahd	 é»jh¢	

rhu¤Âš	mika	nt©L«.

3.	 eh«	tiutj‰F	vL¤J¡	bfhŸS«	jhë‹	msé‰F	V‰wjhf	és¡f¥	gl§fŸ	

mika	nt©L«.

4.	 x›bthU	 gl¤ÂY«	 f£lhakhf	 bghU¤jkhd,	 Mdhš	 Á¿a	 jiy¥ò	 ÏU¡f	

nt©L«.

5.	 és¡f¥gl¤Â‹	msÎ¤	Â£l«	F¿¥Ãl¥glš	nt©L«.

6.	 Ïit	 tiugl¡	 fUéfis¥	 ga‹gL¤Â	 rçahfÎ«	 bjëthfÎ«	 tiua¥gl	

nt©L«.

7.	 go¥ngh®	vëÂš	òçªJ	bfhŸS«	msé‰F	F¿¥òfŸ	bfhL¡f¥gl	nt©L«.

8.	 mo¡F¿¥ò	gl¤Â‹	moæš	F¿¥Ãl¥gl	nt©L«.

9.	 gz¤ijÍ«,	ciH¥igÍ«	Á¡fd¥gL¤J«	Kiwæš	és¡f¥	gl§fŸ	tiua¥gl	

nt©L«.

5.5  és¡f¥ gl§fë‹ tiffŸ :

 eilKiwæš,	 gšntW	 és¡f¥	 gl§fŸ	 òÂJ,	 òÂjhf	 ga‹gL¤j¥gLtJ,	

To¡	bfh©nl	tU»wJ.	trÂ¡fhfÎ«,	vëik¥gL¤Jtj‰fhfÎ«	mit	Ñœ¡f©l	

jiy¥òfëš	Ãç¡f¥gL»‹wd.

mitahtd

 i)   xU	gçkhd	és¡f¥	gl§fŸ

 ii)  ÏU	gçkhd	és¡f¥	gl§fŸ

 iii) K¥gçkhd	és¡f¥	gl§fŸ

 iv) cUt	és¡f¥	gl§fŸ,	k‰W«	òŸë	étu	tiugl§fŸ	(Cartograms)

5.5.1  xU gçkhd és¡f¥ gl§fŸ :

	 Ï«khÂçahd	 gl§fëš	 xU	 gçkhz	 msÎ,	 mjhtJ	 mfy«	 fUj¥glhkš	

cau«	 (Ús«)	 k£L«	 fUj¥gL»wJ.	 bghJthf	 Ï¥gl§fŸ	 nfhLfshfnth	 mšyJ	

g£ilfshfnth	ÏU¡fyh«.	nkY«,	Ïit	Ñœ¡f©lthW	tif¥gL¤j¥gL»‹wd.

 i)   nfh£L	és¡f¥	gl«
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 ii)  rhjhuz	g£il	és¡f¥	gl«

 iii) gš	m§f¥	g£il	és¡f¥	gl«

 iv) TW	g£il	és¡f¥gl«	(gFÂ	g£il)

 v) rjÅj	g£il	és¡f¥	gl«

i) nfh£L és¡f¥ gl« :

	 kÂ¥gsÎfëš	 mÂf«	 ntWglhj	 gy	 cU¥gofŸ	 bfhL¡f¥gL«	 bghGJ	

mt‰iw	 és¡f	 Ï¥gl§fŸ	 cgnahf¥gL¤j¥	 gL»‹wd.	 x›bthU	 cU¥gofë‹	

msé‰	nf‰wthW	ãiy¡	F¤J¡	nfhLfŸ	tiuªJ	Ï¥gl§fŸ	tiua¥gl	nt©L«.	

nfhLfS¡»il¥g£l	 	 Ïilbtë	 	 xnu	 Óuhf	 mika	 nt©L«.	 nfh£L	 és¡f¥	

gl§fŸ,	 x‹nwhL	 x‹W	 x¥ÃLjY¡F	 vëikahf	 ÏU¥ÃD«,	 mit	 Fiwªj	 <®¥ò	

j‹ik	bfh©lit.

vL¤J¡fh£L 1 

	 Ñœ¡f©l	étu¤ij	nfh£L	és¡f¥gl«	_y«	F¿¥ÃLf.

FHªijfë‹	v©â¡if 0 1 2 3 4 5

miybt© 10 14 9 6 4 2

nfh£L és¡f¥ gl«

m
i

y
b

t
©

FHªijfë‹	v©â¡if

16
14
12
10
8
6
4
2
0

0 1 2 3 4 5 6

ii) rhjhuz g£il és¡f¥ gl« :

	 rhjhuz	 g£il	 és¡f¥	 gl§fŸ,	 »ilahfnth	 mšyJ	 ãiy¡F¤jhfnth	

tiua¥gL»‹wd.	 g£ilfŸ	 xnu	 Óuhd	 mfy¤ÂY«	 mt‰¿‰F	 Ïil¥g£l				

ÏilbtëfŸ	 rkkhfÎ«	 mika	 nt©L«.	 rhjhuz	 g£il	 és¡f¥gl§fŸ	

tiua¥gL«	bghGJ,	m¤bjhlçš	cŸs	äf¥bgça	msé‰F	V‰wthW	msÎ¤Â£l«	

nj®ªbjL¡f¥gl		nt©L«.		mit	ftd	<®¥òl‹	mika		g£ilfŸ	t©z§fŸ			Ô£l¥gl	

nt©L«.	 tâf«	 k‰W«	 bghUshjhu¤	 Jiwæš	 Ï›tif¥	 g£il	és¡f¥gl§fŸ	

ga‹gL¤j¥gL»‹wd.	 Ï¥gl§fŸ	_y«	étu§fë‹	xU	tifianah	mšyJ	 xU	
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Ãçitnah	 k£L«	 jh‹	és¡f	KoÍ«	 v‹gJ	Ïj‹	FiwghlhF«.	 vL¤J¡fh£lhf,	

flªj	 I«gjh©Lfëš	 g¤jh©LfS¡F	 xU	 Kiw	 vL¡f¥gL«	 k¡fŸ	 bjhif	

fz¡bfL¥ig	 Ï›tif¥	 gl§fŸ	_y«	és¡F«	 bghGJ,	 xUtuhš	 bkh¤j	 k¡f£	

bjhifia	k£L«	F¿¡f	ÏaYnka‹¿,	ghèd	thçahf	miybt©	gutiy	és¡f	

ÏayhJ.

vL¤J¡fh£L 2

	 Ñœ¡f©l	étu§fis	vëa	g£il	és¡f¥	gl¤Â‹	_y«	F¿¡fÎ«.

tUl« c‰g¤Â	 

(l‹fëš)

1991 45

1992 40

1993 42

1994 55

1995 50

rhjhuz g£il és¡f¥ gl«

60

1991 1992 1993 1994

tUl«

c
‰
g
¤
Â
	(l

‹
f
ë

š
)

1995

50

40

30

20

10

0

iii)  gš m§f¥ g£il és¡f¥ gl« (Multiple-Bar Diagram)  

	 x‹W¡bfh‹W	 bjhl®òila	 Ïu©L	 mšyJ	 Ïu©o‰F	 nk‰g£l	 òŸë	

étu§fis	 x¥ÃLtj‰F	 Ï›tif	 és¡f¥gl§fŸ	 ga‹gL¤j¥	 gL»‹wd.	

x¥ÃLtj‰fhf	 òŸë	 étu	 kÂ¥òfŸ	 mL¤jL¤J	 tiua¥gL«	 g£ilfŸ	 _y«	

F¿¡f¥gL»‹wd.

	 bt›ntW	 g£ilfS¡F	 bt›ntW	 t©z§fŸ	 Ô£onah	 mšyJ	 FW¡F¡	

nfhLfŸ	_ykhfnth	mšyJ	òŸëfŸ	_ykhfnth	mt‰iw	ntWgL¤Â¡	fh£lyh«.	

Ït‰iw¥	g‰¿a	F¿¥òfŸ	jahç¡f¥	gl	nt©L«.



69

vL¤J¡fh£L 3

	 Ñœ¡f©l	étu§fS¡F	gš	m§f¥g£il	és¡f¥gl«	tiuf.

tUl« tçéÂ¥Ã‰F	

Kªija Ïyhg«

tç	éÂ¥Ã‰F	Ã‹	

Ïyhg«

1998 195 80

1999 200 87

2000 165 45

2001 140 32

Ô®Î	:

gš m§f g£il és¡f¥ gl«

Ï
y
hg

«
	(%

g
hæ

š
)

tUl«

tç	éÂ¥Ã‰F	Kªija	Ïyhg«

tç	éÂ¥Ã‰F	Ã‹	Ïyhg«

iv) TWg£il és¡f¥ gl« : 

	 TWg£il	 és¡f¥	 gl¤Âš,	 bfhL¡f¥g£l	 étu¤ÂYŸs	 kÂ¥òfë‹	

é»j¤Â‰»z§f,	 x›bthU	 g£ilÍ«	 gy	 TWfshf	 Ãç¡f¥gL»wJ.	 nkY«,	 KG¥	

gFÂÍ«	 KG¥	 g£ilahš	 F¿¡f¥gL»wJ.	 Ï›tif	 és¡f¥gl§fŸ	 gFÂ¥	 g£il	

és¡f¥	 gl§fŸ	 vdÎ«	 miH¡f¥gL»‹wd.	 Ï›thW	 Ãç¡f¥g£l	 TWfŸ	 gy	

t©z§fshš	mšyJ	FW¡F¡	nfhLfshš,	mšyJ	òŸëfshš	ntWgL¤Â	fh£l¥	

gL»‹wd.

	 Ï›tif¥	 gl§fë‹	 K¡»a	 FiwghL	 v‹dbtåš,	 bt›ntW	 g£ilfS«	

bghJthd	mo¡nfh£o‹	ÛJ	tiua¥glhjjhš,	òŸë	étu§fë‹	bt›ntW	ÃçÎfis	

x¥Ãl	ÏayhJ.
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vL¤J¡fh£L 4

	 Ñœ¡f©l	étu§fS¡F	TW	g£il	és¡f¥gl«	tiuf.

bryéd§fŸ
khj¢	bryÎ	(%ghæš)

FL«g« A FL«g« B

czÎ 75 95

cil 20 25

fšé 15 10

Å£L	thlif 40 65

Ïju	bryÎfŸ 25 35

Ô®Î	:

v)  rjÅj¥ g£il és¡f¥ gl« : 

	 ÏJ	 TW	 g£il	 és¡f¥gl¤Â‹	 k‰bwhU	 tot«.	 Ï§F	 òŸë	 étu¤Â‹	

bt›ntW	TWfŸ	bkh¤j	kÂ¥Ã‹	rjÅjkhf	kh‰w¥g£L	rjÅj¥	g£il	és¡f¥gl«	

tiua¥gL»wJ.

	 TW	 g£il	 és¡f¥	 gl§fS¡F«,	 rjÅj¥	 g£il	 és¡f¥	 gl§fS¡F«	

cŸs	 K¡»a	 ntWghL	 v‹dbtåš,	 KjyhtÂš	 étu§fns	 bt›ntwhditahf	

ÏU¥gjhš,	g£ilfŸ	bt›ntW	cau§fis¥	bg‰¿U¡F«.	Ã‹dÂš	všyh	étu§fS«	

ü‰Wkhd¤Â‰F	kh‰w¥gLtjhš,	g£ilfŸ	rk	cau¤ij¥	bg‰¿U¡F«.
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vL¤J¡fh£L 5 :

	 ÑnH	bfhL¡f¥g£l	ét§fis	rjÅj¥	g£il	és¡f¥gl¤Âš	F¿¡fÎ«.

Ïd§fŸ	 ãWtd«	X ãWtd«	Y

é‰wéiy 400 650

é‰f¥g£l	msÎ 240 365

CÂa	msÎ 3500 5000

bghU£fŸ 2100 3500

Ïju	bryéd§fŸ 1400 2100

Ô®Î	:

	 bfhL¡f¥g£l	kÂ¥òfis	Ñœ¡f©lthW	rjÅjkhf	kh‰Wf.

Ïd§fŸ	
ãWtd«	X ãWtd«	Y
Rs. % Rs. %

é‰wéiy 400 5 650 6

é‰f¥g£l	msÎ 240 3 365 3

CÂa	msÎ 3500 46 5000 43

bghU£fŸ 2100 28 3500 30

Ïju	bryéd§fŸ 1400 18 2100 18

bkh¤j« 7640 100 11615 100

5.5.2 ÏUgçkhd és¡f¥ gl§fŸ : 

	 xU	gçkhz¥	gl§fëš	Ús«	k£L«	fz¡»š	vL¤J¡	bfhŸs¥g£lJ.	Mdhš	

ÏU	 gçkhd	 és¡f¥gl§fëš	 étu§fë‹	 gu¥ò	 F¿¥Ãl¥gLtjhš	 Ús«,	 mfy«	

Ïu©Lnk	vL¤J¡	bfhŸs¥gL»wJ.	Ï«khÂçahd	gl§fŸ	gu¥gsÎ	és¡f¥gl§fŸ	

vdÎ«	miH¡f¥gL»‹wd.	Ïitahtd.

	 1.	br›tf§fŸ		2.	rJu§fŸ	3.	t£l	és¡f¥	gl§fŸ
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br›tf és¡f¥gl« : 

	 Ïu©L	mšyJ	mj‰F	nk‰g£l	kÂ¥òfë‹	v©rh®	bjhl®òfis¡	fh£Ltj‰F	

br›tf	 és¡f¥	 gl§fŸ	 ga‹gL»‹wd.	 kÂ¥òfë‹	 é»jh¢rhu¤Â‰nf‰g,	

br›tf§fë‹	 gu¥gsÎfŸ	 mikÍ«.	 étu§fis	 x¥ÃLtj‰fhf	 br›tf§fŸ	

mL¤jL¤jjhf	tiua¥gL»‹wd.

	 ÏU	bjhFÂæ‹	étu§fis	br›tf§fëš	F¿¥Ãl	Ñœ¡f©l	ÏU	Kiwfëš	

vij	 nt©LkhdhY«	 ga‹gL¤jyh«.	 bfhL¡f¥g£l	 étu§fis,	 bfhL¡f¥	

g£lthnwh	 mšyJ	 rjÅj§fshf	 kh‰¿nah	 bkh¤j	 Ús¤ij	 bt›ntW	 gFÂfshf¥	

Ãç¤J	 F¿¥Ãlyh«.	 gFÂfshf¥	 Ãç¡f¥g£l	 br›tf§fis	 él	 rjÅj§fshf¥	

Ãç¡f¥g£litna	 äfÎ«	 gH¡f¤Âš	 cŸsJ.	 Vbdåš	 rjÅj§fso¥gilæš	

cŸst‰¿š	jh‹	x¥ÃLtJ	vëJ.

vL¤J¡fh£L 6

	 Ñœ¡f©l	étu§fis	rjÅj	br›tf	és¡f¥	gl§fshf¡	F¿¡fÎ«.

bryéd§fŸ

FL«g« A

(tUkhd«	%.5000)

FL«g« B

(tUkhd«	%.8000)

czÎ 2000 2500

cil 1000 2000

Å£L	thlif 800 1000

vçbghUŸ,	ä‹bryÎ 400 500

Ïju	bryÎfŸ 800 2000

bkh¤j« 5000 8000

Ô®Î	:

	 bryéd§fŸ	Ñœ¡f©lthW	rjÅj§fshf	kh‰w¥gL»‹wd.

bryéd§fŸ
FL«g« A FL«g« B

%. Y %. Y

czÎ 2000 40 2500 31

cil 1000 20 2000 25

Å£L	thlif 800 16 1000 13

vçbghUŸ,	ä‹bryÎ 400 8 500 6

Ïju	bryÎfŸ 800 16 2000 25

bkh¤j« 5000 100 8000 100
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gFÂfshf Ãç¡f¥g£l rjÅj br›tf és¡f¥ gl«

rJu§fŸ : 

	 bfhL¡f¥g£l	kh¿fë‹	kÂ¥òfŸ	x‹W¡bfh‹W	mÂf	é¤Âahr¤ÂèUªjhš	

br›tf	 Kiwæš	 F¿¥ÃLtij	 él	 rJu§fë‹	 _y«	 kh¿fS¡»ilnaÍŸs	

x¥òikia	 e‹F	 fh£l	KoÍ«.	 Vbdåš	 rJu§fŸ	tiutJ	äf	 vëJ.	 rJu§fë‹	

g¡f§fis	 mit	 F¿¥ÃL»‹w	 kh¿fë‹	 kÂ¥òfë‹	 t®¡f	 _y§fS¡F	 é»j	

rkkhf	vL¤J¡	bfh©L	rJu§fŸ	tiutJ	xUtU¡F	vëJ.

vL¤J¡fh£L 7:

	 5	 ehLfë‹	 mçÁ	 c‰g¤Â	 (»nyh	 »uhäš)	 V¡fU¡F	 Ñœ¡f©lthW	

bfhL¡f¥g£LŸsJ.

ehL U.S.A M°Ânuèah U.K fdlh ÏªÂah

mçÁ	c‰g¤Â	

(V¡fçš)
6400 1600 2500 3600 4900

	 nk‰f©l	étu¤Â‰F	xU	rJu	és¡f¥gl«	tiuf.

Ô®Î	:

	 rJu	és¡f¥gl«	tiutj‰fhd	fz¡ÑL,	Ã‹tUkhW.

ehLfŸ éis¢rš t®¡f_y«
rJu¤Â‹	g¡f	

msÎ	(br.Û)

U.S.A 6400 80 4
M°Ânuèah 1600 40 2
U.K 2500 50 2.5
fdlh 3600 60 3
ÏªÂah 4900 70 3.5

4 br.Û 2 br.Û 2.5 br.Û 3 br.Û 3.5 br.Û
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t£lés¡f¥ gl« :

	 ÏU	gçkhd¥	 gl§fis	tiutÂš	t£ltoéš	tiutJ	k‰bwhU	KiwahF«.	

Ï¥gl§fëš	 KG¥gFÂÍ«,	 k‰w	 TWfS«	 t£l	 nfhz¥	 gFÂfshf	 Ãç¤J¡	

fh£l¥gL»‹wd.	t£l¤Â‹	gu¥gsÎ	Mu¤Â‹	t®¡f¤Â‹	é»jh¢rhu¤Âš	cŸsJ.

	 étu§fis	 x¥ÃL«bghGJ,	 neuoahd	 kÂ¥òfis	 x¥Ãlhkš,	 rjÅj§fŸ	

mo¥gilæš	x¥Ãl	t£l	tot	és¡f¥gl§fŸ	ga‹gL¤j¥gL»‹wd.

	 és¡f¥gl«	tiutj‹	Kjš	goahf	gšntW	kÂ¥òfS«	mt‰¿‰bfh¤j	t£l	

nfhz§fshf	kh‰w¥gl	nt©L«.

	 mL¤jgoahf,	 ftuha«	 (Compass)	 ga‹gL¤Â	 rçahd	 msé‰F	 t£l«	

tiua	nt©L«.	bfhL¡f¥g£l	Ïl«,	k‰w	fhuâfisÍ«	bghW¤J	t£l¤Â‹	Mu«	

nj®ªbjL¡f¥	gl	nt©L«.

	 _‹whtJ	 goahf	 nfhzkhåia¥	 ga‹gL¤Â	t£l	 nfhz	msit¡	F¿¤J	

t£l	nfhz	gFÂfis	tiua	nt©L«.

vL¤J¡fh£L 8

	 ÑnH	bfhL¡f¥g£LŸs	gšntW	ehLfë‹	r®¡fiu	c‰g¤Â	étu§fS¡F	t£l	

és¡f¥gl«	tiuf.

ehLfŸ r®¡fiu	c‰g¤Â	

(Fé©lhšfŸ)

»ôgh 62

M°Ânuèah 47

ÏªÂah 35

#¥gh‹ 16

v»¥J 6

Ô®Î	:

	 bfhL¡f¥g£l	étu§fŸ	Ñœf©lthW	nfhz§fshf	kh‰w¥gl	nt©L«.

ehLfŸ

r®¡fiu	c‰g¤Â	 

(Fé©lhšfŸ)

Fé©lhš nfhz§fëš

»ôgh 62 134
M°Ânuèah 47 102
ÏªÂah 35 76
#¥gh‹ 16 35
v»¥J 6 13
bkh¤j« 166 360
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t£l és¡f¥ gl«

5.5.3 K¥gçkhz és¡f¥gl§fŸ : 

	 K¥gçkhz	 gl§fŸ	 v‹gd	 fdtot¥	 gl§fŸ	 v‹W«	 miH¡f¥gL»‹wd.	

Ït‰¿š	fdrJu§fŸ,	cUisfŸ,	nfhs§fŸ	M»ait	ml§F«.	Ï›tif¥	gl§fëš	

Ús«,	mfy«,	cau«	v‹w	_‹W«	fz¡»š	vL¤J¡	bfhŸs¥gL»‹wd.

	 Ïit	mid¤ÂY«	fd	rJu«	mik¥gnj	RygkhdJ.	bfhL¡f¥g£l	étu§fë‹	

msé‹	 fdrJu¤Â‹	 é»j¤Â‰nf‰wthW	 fdrJu¤Â‹	 g¡f«	 mikÍ«.	 kl¡if	

m£ltizia¥	 	 ga‹gL¤Â	 	 v©fë‹	 fd_y«	 fhz	 ÏaY«.	 m«kl¡ifia	

_‹whš	tF¤J	vÂ®	kl¡if¡	f©LÃo¤jhš	mªj	v©â‹	fd_y«	»il¡F«.

vL¤J¡fh£L 9

	 Ñœ¡f©l	étu§fS¡F	fd	cUt	és¡f¥	gl«	tiuf.

ÃçÎfŸ khzt®fë‹	

v©â¡if

g£ljhç 64000

KJfiy	g£ljhç 27000

bjhêš	tšYe®fŸ 8000

Ô®Î	:

	 fdrJu¤Â‹	g¡f	msÎfŸ	Ñœ¡f©lthW	fhz¥gL»‹wd.

ÃçÎfŸ
khzt®fë‹	

v©â¡if
fd_y«

fdrJu¤Â‹	

g¡f«

g£ljhç 64000 40 4 br.Û

KJfiy	g£ljhç 27000 30 3 br.Û

bjhêš	tšYe®fŸ 8000 20 2 br.Û
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4 br.Û 2 br.Û3 br.Û

5.5.4  Á¤Âu és¡f¥ gl«, k‰W« cUtf¥ gl§fŸ (Cartograms) : 

	 Á¤Âu	 és¡f¥gl«	 v‹gJ	 Áy	 tif	 étu§fis	 nfhLfŸ	 _ykhfnth,	

g£ilfshfnth	F¿¥Ãlhkš,	Á¤Âu§fŸ	_y«	fh£l¥gLtJ.	Á¤Âu§fŸ	ftd	<®¥ò	

ciladthf	 ÏU¥gjhš,	 Ï«Kiw	 ghku	 kåjD¡F«	 òŸë	 étu§fis	 bjëthf	

és¡F»wJ.	Á¤Âu¥	 gl§fis¥	 ga‹gL¤J«	bghGJ,	étu§fŸ,	Á¤Âu	totkhf¡	

fh£l¥gLtjhš,	Á¤Âu§fis	ftdkhf¤	nj®ªbjL¡f¥gl	nt©L«.

	 cUtf¥	gl§fŸ	(Cartograms) mšyJ	òŸëæaš	tiugl§fŸ	v‹gd	òéæaš	

mo¥gilæyhd	 étu§fë‹	 msit¡	 F¿¡f¥	 ga‹gL»‹wd.	 mit	 Ïl«	 rh®	

gutiy¡	 F¿¡f¥	 ga‹gL»wJ.	 x›bthU	 òéæaš	 gFÂæ‹	 tiugl	 msÎfis,	

ãHè£L¡	fh£onah,	t©z§fŸ	Ô£onah	òŸëfŸ	_ykhfnth	fh£lyh«.

5.6  tiugl§fŸ : 

	 òŸë	étu¤ij	 fh£Á	 toéš	 jUtJ	 tiugl§fŸ	MF«.	 v©	étu§fis	

m£ltiz¥	gL¤Jjiy	él	tiuglkhf¡	fh£LtJ	ftd	<®¥ò	j‹ik	cilajhfÎ«,	

ghku	kåjdhY«	òŸë	étu§fis	òçªJ	bfhŸs¡	ToajhfÎ«	mikÍ«.	tiugl¤Â‹	

cjéahš	Ïu©L	mšyJ	mj‰F	 nk‰g£l	étu§fis	x¥Ãl	ÏaY«.	 våD«	 eh«	

Ï§F	tH¡f¤Âš	cŸs	Áy	K¡»a	tiugl§fis¥	g‰¿	k£L«	gh®¡fyh«.

	 1.			gutš	br›tf¥	gl«

	 2.		ãfœbt©	gy	nfhz	tot«

	 3.		ãfœbt©	tisnfhL

	 4.		ts®	ãfœ	tistiufŸ	(Xif›)

	 5.		yhu‹°	tistiu

5.6.1  gutš br›tf¥ gl« :

	 vL¤J¡	bfh©l	kh¿fëš	x›bthU	kÂ¥Ã‹	ãfœé‰Fça	miybt©fis	

g£il	totkhf	mšyJ	tiuglkhf	 gutš	br›tf¥	 gl¤Âš	F¿¡f¥gL»wJ.	 gutš	

br›tf¥	gl¤Âš	étu§fŸ	bjhl®¢Áahd	br›tf§fshf¡	F¿¡f¥gL»‹wd.	Ï§F	

ÃçÎ	všiyfŸ	X m¢ÁY«	mt‰¿‹	miybt©fŸ	Y m¢ÁY«	F¿¡f¥gL»‹wd.	

x›bthU	 br›tf¤Â‹	 cauK«	 Ãçé‹	 miybt©iz¡	 F¿¡»‹wJ.	 x›bthU	

br›tf¤Â‹	cauK«	Ãçé‹	miybt©iz¡	F¿¡»‹wJ.	x›bthU	br›tfK«	

mL¤jL¤j	 br›tf¤Jl‹	 Ïiz¡f¥g£L	 xU	 bjhl®¢Áahd	 gl«	 »il¡»‹wJ.	

Ï›tif	tiugl§fŸ	go¡f£L	gl§fŸ	mšyJ	f£l	és¡f¥	gl§fŸ	 (Stair case or 
block diagram)	v‹W	miH¡f¥gL»‹wd.
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vL¤J¡fh£L 10

	 ÑnH	bfhL¡f¥g£l	étu§fS¡F	gutš	br›tf¥	gl«	tiuf.

Âd¡Tè	

(%ghæš)

bjhêyhs®fë‹	

v©â¡if

0-50 8
50-100 16
100-150 27
150-200 19
200-250 10
250-300 6

Ô®Î	:
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vL¤J¡fh£L 11

	 Ñœ¡f©l	étu§fS¡F,	gutš	br›tf¥	gl«	tiuf.

kÂ¥bg©fŸ khzt®fë‹	

v©â¡if

21-30 6
31-40 15
41-50 22
51-60 31
61-70 17
71-80 9

Ô®Î	:

	 gutš	 br›tf¥	 gl«	 tiutj‰F	 miybt©	 gutš	 bjhl®¢Áahdjhf	

mika	 nt©L«.	 m›th¿šiybaåš	 Kjèš	 miybt©	 gutiy	 Ñœ¡f©lthW	

bjhl®¢Áahdjhf	kh‰w	nt©L«.
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kÂ¥bg©fŸ khzt®fë‹	

v©â¡if

20.5-30.5 6
30.5-40.5 15
40.5-50.5 22
50.5-60.5 31
60.5-70.5 17
70.5-80.5 9

gutš br›tf¥ gl«

0

5

10

20.5 30.5 40.5 50.5 60.5 70.5 80.5

kÂ¥bg©fŸ

k
hz

t
®f

ë
‹

	v
©

â
¡
i
f

15

20

25

30

35

vL¤J¡fh£L 12

	 bfhL¡f¥g£l	étu§fS¡F	gutš	br›tf¥	gl«	tiuf.

Ïyhg« ãWtd§fë‹	

v©â¡if

0-10 4

10-20 12

20-30 24

30-50 32

50-80 18

80-90 9

90-100 3

Ô®Î	:

	 ÃçÎ	Ïilbtë	rkk‰W	ÏU¥Ã‹	xU	ÂU¤j«	m›éilbtëfëš	V‰gL¤Â	

miybt©fis	Ñœ¡f©lthW	kh‰¿	mik¡f	nt©L«.
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	 30-50	Ïilbtëæ‹	mfy«	ÏU	kl§fhf	ÏU¥gjhš	miybt©	Ïu©lhš	

tF¡f¥gl	nt©L«.	Ïnj	nghš	50-80	Ïilbtë	_‹whš	tF¡f¥gl	nt©L«.	mj‹	

ÃwF	gutš	br›tf¥	gl«	tiua¥gl	nt©L«.

Ïyhg« ãWtd§fë‹	

v©â¡if

0-10 4

10-20 12

20-30 24

30-40 16

40-50 16

50-60 6

60-70 6

70-80 6

80-90 9

90-100 3
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5.6.2  ãfœbt© gy nfhz« :

	 gutš	 br›tf¥	 gl¤Âš	 cŸs	 br›tf¤Â‹	 nkš	 g¡f¤Â‹	 eL¥òŸëfis	

ne®¡nfhLfshš	 Ïiz¤J	 ãfœbt©	 gy	 nfhz«	 cUth¡f¥gL»wJ.	 xU	

Ãçéš	 cŸs	 ãfœbt©	 mªj¥	 ÃçÎ	 KGtJ«	 xnu	 Óuhf¥	 gué	 cŸsJ	 v‹w	 

vLnfhë‹	mo¥gilæš	Ï¥gy	nfhz	tot«	bgw¥gL»wJ.	Ïªj¥	 gy	nfhz¤Â‹	

gu¥ò,	gutš	br›tf¥	gl¤Â‹	gu¥Ã‰F	rk«.	Vbdåš	gy	nfhz¤Â‰F	c£g£l	gu¥ò,	

gynfhz¤Â‰F	c£glhj	gu¥Ã‰F	rk«.
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vL¤J¡fh£L 13

	 Ñœ¡f©l	étu§fS¡F	ãfœbt©	gy	nfhz«	tiuf.

vil	(».») khzt®fë‹	

v©â¡if

30-35 4

35-40 7

40-45 10

45-50 18

50-55 14

55-60 8

60-65 3
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5.6.3  ãfœbt© tisnfhL :

	 gutš	br›tf¤Â‹	nkš	gFÂæ‹	eL¥òŸëfis	bjhl®¢Áahd	tisnfh£lhš	

Ïiz¡F«	 bghGJ	 »il¡F«	 tistiu,	 ãfœbt©	 tistiu	 vd¥gL»wJ.	

Ï›tistiu	mo¡nfh£oš	Mu«Ã¤J	mo¡nfh£onyna	Koa	nt©L«.
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vL¤J¡fh£L 14

khj¢	r«gs«	(%)

	5000-6000				40

FL«g§fë‹	

v©â¡if

0-1000 21
1000-2000 35
2000-3000 56
3000-4000 74
4000-5000 63
5000-6000 40
6000-7000 29
7000-8000 14

Ô®Î	:
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5.6.4  Xif› :

	 f©l¿a¥g£l	 étu§fëš	 ÏUªJ	 miybt©	 gutš	 mik¥gij¥	 g‰¿¥	

gh®¤njh«.	Áy	ãfœ¢Áfëš	bfhL¡f¥g£l	kÂ¥ig	él	Fiwthf	cŸs	ãfœbt©fŸ	

mšyJ	mÂfkhf	 cŸs	 ãfœbt©fŸ	 ek¡F¤	 njit¥gL»wJ.	 ÏJ	 bfhL¡f¥g£l	

kÂ¥bg©fŸ	tiu	cŸs	ãfœbt©fis¡	T£Ltjhš	bgw¥gL«.	Ï›thW	bgw¥gL«	

ts®	 ãfœbt©fis	 m£ltiz¥gL¤Â¡	 »il¥gJ	 ts®	 ãfœbt©	 m£ltiz	

vd¥gL«.	Ï›t£ltiz¥go	ts®	 ãfœbt©fŸ	F¿¡f¥g£L	bgw¥gL«	tistiu	

ts®	ãfœbt©	tistiu	mšyJ	"Xif›"	vd¥gL«.	xif›	tiutj‰F	ÏUKiwfŸ	

cŸsd	mitahtd.

 i)			Ñêd	ts®	ãfœbt©	Kiw

 ii) 	nkèd	ts®	ãfœbt©	Kiw
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	 Ñêd	ts®	ãfœbt©	Kiwæš	ÃçÎ	Ïilbtëæ‹	nkš	všiyæš	Mu«Ã¤J	

ãfœbt©fis¡	 T£o¡	 bfh©nl	 tu	 nt©L«.	 Ïª	 ãfœbt©fŸ	 tiugl¤Âš	

F¿¡f¥gL«	bghGJ	xU	tsU«	tistiu	»il¡»‹wJ.	nkèd	ts®	ãfœtiuæš,	

ÃçÎ	Ïilbtëæ‹	Ñœ	všiyæš	Mu«Ã¤J	bkh¤j	ãfœbt©fëèUªJ	x›bthU	

ÃçÎ	Ïilbtëæ‹	ãfœbt©fis	fê¤J¡	bfh©nl	tu	nt©L«.	Ïªãfœbt©fŸ	

tiugl¤Âš	F¿¡f¥gL«	bghGJ	xU	Fiw	tistiu	»il¡»wJ.

vL¤J¡fh£L 15

	 Ã‹tU«	étu§fS¡F	"Xif›"	tistiufŸ	tiuf.

ÃçÎ	Ïilbtë miybt©

20-30 4

30-40 6

40-50 13

50-60 25

60-70 32

70-80 19

80-90 8

90-100 3

Ô®Î	:

ÃçÎ	všiy
Ñêd	ts®	

Xif›

nkèd	ts®	

Xif›

20 0 110

30 4 106

40 10 100

50 23 87

60 48 62

70 80 30

80 99 11

90 107 3

100 110 0
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Xif› tistiufŸ
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5.6.5 yhu‹° tistiu :

 khWg£lsitfis	tiugl	_y«	m¿a	it¥gJ	yhu‹°	tistiu	MF«.	ÏJ	

òfœbg‰w	 bghUëaš	 k‰W«	 òŸëæaš	 ãòzUkhd	 nk¡°.	 X.	 yhu‹°	 v‹gtuhš	

tUthŒ	 k‰W«	 bršt«	 Ït‰¿‹	 gutiy¥	 g‰¿	 bjëth¡f	 m¿Kf¥gL¤j¥g£lJ.	

nkY«	Ïyhg«,	tUthŒ,	CÂa«	Ï‹D«	Ãw	Ït‰¿‰»ilæyhd	khWgh£lsitfis	

m¿ªJ	bfhŸs¥	ga‹gL»wJ.

	 ÏJ	 Áw¥ghf,	 ehLfS¡»ilna	 bt›ntW	 fhy	 f£l§fëš	 tUthŒ	 k‰W«	

bršt«	Ït‰¿‹	 g§ÑLfë‹	 rkå‹ikia	m¿ªJ	 bfhŸs¥	 ga‹gL¤j¥gL»wJ.	

xU	kh¿æ‹	rjÅj	ts®	kÂ¥òfis,	k‰bwhU	kh¿æ‹	rjÅj	ts®	kÂ¥nghL	Ïiz¤J	

yhu‹°	tistiu	tiua¥gL»wJ.

	 Ï›tistiu	 (0,	0)	éš	Mu«Ã¤J	(100,	 100)š	Kotil»wJ.	bršt«,	tUthŒ,	

ãy«,	rkkhf	eh£L	k¡fëilnaÍ«	guéæUªjhš,	yhu‹°	tistiu	xU	rJu¤Â‹	

_iy	é£lkhf	mikÍ«.	Mdhš	ÏJ	eilKiwæš	Ïayhj	x‹W.

	 _iy	 é£l¤Âš	 ÏUªJ	 éy»æU¡F«	 yhu‹°	 tistiu	 _y«,	 bršt«,	

tUthŒ,	 ãy«	 M»ad	 k¡fëilna	 v›thW	 rkä‹¿	 guéÍŸsJ	 v‹gij	

és¡F»‹wJ.
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vL¤J¡fh£L 16

 A, B v‹w	Ïl§fëš	cŸs	ãWtd§fshš	<£l¥g£l	Ïyhg«	Ã‹tUkhW,	xnu	

tiugl¤Âš	mt‰¿‰F	yhu‹°	tistiu	tiuªJ	mÂš	ÏUªJ	fU¤J	bjçé¡f.

<£oa	Ïyhg«	 

(%.	Mæu¤Âš)

ãWtd§fë‹	v©â¡if

Ïl« A Ïl« B

5 7 13

26 12 25

65 14 43

89 28 57

110 33 45

155 25 28

180 18 13

200 8 6

Ô®Î	:

Ïyhg« Ïl« A Ïl« B

%
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5 5 1 7 7 5 13 13 6

26 31 4 12 19 13 25 38 17

65 96 12 14 33 23 43 81 35

89 185 22 28 61 42 57 138 60

110 295 36 33 94 65 45 183 80

155 450 54 25 119 82 28 211 92

180 630 76 18 137 94 13 224 97

200 830 100 8 145 100 6 230 100
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yhu‹° - tistiu
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gæ‰Á - 5

I.  rçahd éilia¤ nj®ªbjL¤J vGJf :

1. Ã‹tUtdt‰WŸ	vJ	xU	gçkhd	és¡f¥gl«	MF«

 m)	g£il	és¡f¥gl«	 M)	t£ltot	és¡f¥gl«

	 Ï)	cUis	 	 	 <)	gutš	br›tf«

2.  rjÅj	g£il	és¡f¥glkhdJ

	 m)	étu§fŸ	rjÅj¤Âš	ju¥gL»‹wd

	 M)	rk	mfy«	cilait

	 Ï)	rk	ÏilbtëfŸ	cilait

	 <)	rk	mfy«,	rk	Ïilbtë	cilait

3.	 ãfœbt©	tisnfhL

	 m)	MÂæš	Mu«Ã¡F«

	 M)	MÂtê¢	bršY«

	 Ï)	mo¡nfh£oš	Mu«Ã¡»wJ

	 <)	mo¡nfh£oš	Mu«Ã¤J	mÂnyna	Kotil»wJ

4.	 gutš	br›tf¥	gl¤Â‹	_y«,	eh«	tiuayh«

	 m)	ãfœbt©	gynfhz«	 	 M)	ãfœbt©	tisnfhL

	 Ï)	ãfœbt©	gutš	 	 	 <)	nkny	T¿a	mid¤J«

5.	 xU	gutè‹	Ñêd	ts®	k‰W«	nkèd	ts®	Xif›fŸ	bt£o¡	bfhŸS«	Ïl«

 m) ruhrç M) Ïilãiy Ï) KfL <) MÂ

II.  nfho£l Ïl¤ij ãu¥òf :

6.	 TW	 g£il	 és¡f¥	 gl§fŸ	 __________ és¡f¥	 gl§fŸ	 v‹W«	 

	 miH¡f¥gL»‹wd.

7.	 br›tf	és¡f¥	 gl§fëš,	x¥Ãlš	br›tf§fë‹__________ mo¥gilahf¡	 

	 bfh©lJ.

8.	 rJu§fŸ	v‹gd	__________ gçkhd	és¡f¥	gl§fŸ.

9.	 Ñêd	 ts®	 ãfœtiuÍ«,	 nkèd	 ãfœ	 tistiuÍ«	 bt£o¡	 bfhŸS«	 Ïl«	 

 __________ .

10.	 	 __________ tistiuahdJ,	 khWgh£lsit	 m¿ªJ	 bfhŸtj‰fhd	 tiugl	 

	 KiwahF«.
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III.  Ã‹tU« édh¡fS¡F éilaë¡f :

11.	 és¡f¥	gl§fŸ	v‹whš	v‹d	?

12.	 òŸëæaš	étu§fis¡	F¿¥gÂš	és¡f¥	gl§fŸ	v›thW	cjÎ»‹wd	?

13.	 és¡f¥gl§fë‹	Áw¥òfŸ	ahit	?

14.	 és¡f¥gl§fŸ	tiutj‰fhd	bghJthd	éÂfŸ	ahit	?

15.	 gšntW	tifahd	és¡f¥	gl§fŸ	ahit	?

16.	 (m)	g£il	és¡f¥	gl§fŸ

 (M) ãfœbt© gynfhz«

	 (Ï)	ãfœbt©	tisnfhL

	 (<)	xif›	M»at‰iw¥	g‰¿	F¿¥ò	tiuf.

17.	 Ñêd	ts®	ãfœtiu,	nkèd	ts®	ãfœtiu	v‹why	v‹d	?	mit	tiua¥gLtj‹	

neh¡f«	ahit	?

18.	 yhu‹°	tistiu	v‹whš	v‹d	?	mj‹	K¡»a¤Jt«	g‰¿	F¿¥ÃLf.

19.	 ÁW	F¿¥ò	tiuf.

	 (m	)	rhjhuz	g£il	és¡f¥gl«

	 (M)	TWg£il	és¡f¥gl«

20.	 t£l	és¡f¥gl«	v‹whš	v‹d	?

21.	 Ã‹tU«	étu¤Â‰F	g£il	és¡f¥gl«	tiuf.

tUl« Ïyhg« 

(%.	Mæu§fëš)

1995 2
1996 6
1997 11
1998 15
1999 20
2000 27

22.	 Ã‹tU«	étu¤Â‰F	gš	m§f¥	g£il	és¡f¥gl«	tiuf.

ãWtd«
bjhêyhs®fŸ

M© bg©

A 125 100
B 210 165
C 276 212
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23.	 Ã‹tU«	étu¤ij	TW	rjÅj	g£il	és¡f¥gl¤Âš	F¿¡f.

czÎ	gæ®fŸ
Area A 

(in 000, 000 acres)
Area B 

(in 000, 000 acres)
mçÁ 18 10
nfhJik 12 14
gh®è 10 8
nrhs« 7 6
k‰wit 12 15

24.	 eh£oYŸs	Ïw¥Ã‰fhd	fhuz§fis	t£l	tot	gl«	tiuªJ	fh£Lf.

Ïw¥Ã‰fhd	fhuz§fŸ v©â¡if

tæ‰W¥ ngh¡F 60
Fiw	Ãurt« 170
beŠR	nehŒfŸ	k‰W«	ãnkhåah 90

25.	 Ã‹tU«	étu¤Â‰F	gutš	br›tf¥	gl«	k‰W«	ãfœbt©	gy	nfhz«	tiuf.

vilfŸ 

(».»)

M©fë‹	

v©â¡if

40-45 8
45-50 14
50-55 21
55-60 18
60-65 10

26.	 Ã‹tU«	étu¤Â‰F	ãfœbt©	tisnfhL	tiuf.

kÂ¥bg©fŸ khzt®fë‹	

v©â¡if

0-20 7
20-40 15
40-60 28
60-80 17
80-100 5

27.	 xU	ãWtd¤Â‹	Âd¡Tèæ‹	ãfœbt©	gutš	Ã‹tUkhW

Tè	

(%ghæš)

bjhêyhs®fë‹	

v©â¡if

0-500 10
500-1000 19
1000-1500 28
1500-2000 15
2000-2500 6
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28.	 ÏU	bt›ntW	gFÂfë‹	cŸs	FL«g§fë‹	khj	tUkhd«	Ñœ¡f©l	g£oaèš	

ju¥g£LŸsd.	 yhu‹°	 tistiu	 tiuªJ	 Ïu©L	 gFÂ	 tUkhd§fisÍ«	

x¥ÃLf.

tUkhd«	 

(%.)

FL«g§fë‹	v©â¡if

gFÂ A gFÂ B

1000 12 5

1250 18 10

1500 29 17

1750 42 23

2000 20 15

2500 11 8

3000 6 3

IV.  brŒJ gh®¡f :

29.	 Kªija	ghl§fë‹	brašKiwfis	mj‰F	cfªj	és¡f¥gl§fëš	F¿¥ÃLf.

30.	 c‹	 FL«g¤Âš	 flªj	 khj	 bryé‰F	 xU	 g£il	 és¡f¥glK«	 k‰W«	 t£l	

és¡f¥glK«	 tiuf.	 Ï›étu§fë‹	 mo¥gilæš	 mL¤j	 khj¤Â‰Fça	

tuÎ,	 bryÎ¤	 Â£l¤ij	 jah®	 brŒJ,	 mj‰F	 g£il	 és¡f¥gl«,	 k‰W«	 t£l	

és¡f¥gl¤ij	tiuf.

	 Ïu©L	khj	bryéd§fis	Ï¥gl§fë‹	_ykhf	x¥ÃLf.

éilfŸ

I. 1.	(m)	 	 2.	(m)	 	 3.	(<)	 	 4.	(<)	 	 5.	(M)

II. 6.	gFÂ¥	g£il	és¡f¥gl«	

	 7.	gu¥gsÎ	

	 8.	Ïu©L

	 9.	Ïilãiy	msÎ	 	

	 10.	yhu‹°
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6. ika¥ ngh¡F msitfŸ

ika¥ngh¡F msitfŸ :

 KGik¤	bjhFÂ	 g‰¿	m¿a	bgU«	mséyhd	f©l¿ªj	 òŸë	étu§fis	

eh«	bgw	KoÍ«.	f©l¿ªj	všyh	òŸë	étu§fëèUªJ	mj‹	Áw¥ÃašòfŸ	F¿¤J	

vªj	 KoÎ¡F	 tUtJ«	 ek¡F	 Ïayhj	 x‹whf	 cŸsJ.	 vdnt	 xU	 bjhFÂ¡fhf	

xU	 v©	 bgWjš	 ešyJ.	 mªj	 v©zhdJ	 f©l¿ªj	 všyh	 òŸë	 étu§fë‹	

Áw¥ò	 Ïašòfis¤	 bjëthf	 gl«	 Ão¤J	 fh£l	 Toajhf	 ÏU¡f	 nt©L«.	 mªj	

v©nz	f©l¿ªj	všyh	òŸë	étu§fë‹	ika	kÂ¥ghf	ÏU¡f	TL«.	Ïªj	ika	

kÂ¥ng	ika¥	ngh¡F	msitfŸ	mšyJ	ruhrçfŸ	mšyJ	msitfë‹	Ïl«	v‹W	

miH¡f¥gL»‹wJ.	 IªJ	 tifahd	 ruhrçfëš	 T£L¢ruhrç,	 Ïilãiy,	 KfL	

vëa	ruhrçfŸ	v‹W«,	bgU¡F¢	ruhrç	k‰W«	Ïir¢	ruhrç	Áw¥ò¢	ruhrçfŸ	v‹W«	

miH¡f¥gL»‹wd.

	 ruhrç	v‹gj‹	bghUŸ	Ã‹tU«	és¡f§fshf	bfhL¡f¥g£LŸsJ.

	 "nrfç¡f¥g£l	 v©fis¢	 R‰¿	 mikªÂU¡F«	 ika	 kÂ¥ng	 ika¥	

ngh¡fsitfŸ".

	 "ruhrç	v‹gJ	KG¤	bjhFÂæ‹	xU	gFÂahf	ÏU¥ÃD«	bjhFÂ	KGikiaÍ«	

F¿¥Ãl¡	ToaJ"

	 "äf¥	gutyhf¥	ga‹gL¤J«	v©fë‹	bjhF¥ng	msitfë‹	Ïl«"	v‹wthW	

tiuaW¡f¥gL»wJ.

Áwªj ruhrçæ‹ K¡»a Áw¥ÃašòfŸ :

 Áwªj	ruhrçahdJ	Ã‹tU«	Áw¥Ãašòfis¥	bg‰¿U¡f	nt©L«.

1.	 bjëthd	Kiwæš	tiuaiw	brŒa¥g£oU¡f	nt©L«.

2.	 vëÂš	 òçªJ	 bfhŸtj‰F«,	 fz¡»Ltj‰F«	 V‰w	 tifæš	 ÏU¡f	

nt©L«.

3.	 étu§fëš	 cŸs	 všyh	 cW¥òfisÍ«	 mo¥gilahf	 it¤J	

f©LÃo¡f¥gLtjhf	ÏU¡f	nt©L«.

4.	 ruhrçæ‹	és¡fkhdJ	fâj	thŒ¥gh£o‹	toéš	ÏU¡f	nt©L«.

5.	 Ïa‰fâj	brašghLfëš	ga‹gL¤j¡	Toajhf	ÏU¡f	nt©L«.

6.	 khÂç	ãiy¤	j‹ik	bg‰WŸsjhŒ	ÏU¡f	nt©L«.

7.	 ruhrçahdJ	 òŸëæaš	 fz¡»LjY¡F	 mšyJ	 mj‹	 brašKiw¡F«	

ga‹gL«	tifæš	ÏU¡f	nt©L«.

	 Áwªj	ruhrçahdJ	nk‰T¿a	Áw¥Ãašòfis	ãiwÎ	brŒtnjhL,	étu§fë‹	

bgU«ghyhd	m«r§fis	bjça¥gL¤Jtjhf	ÏU¡f	 nt©L«.	mj‹	kÂ¥ò	MdJ	

bfhL¡f¥g£l	bjhlçš	cŸs	cW¥òfS¡F	mUfhikæš	ÏU¡f	nt©L«.
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T£L¢ ruhrç mšyJ ruhrç : 

	 xU	 kh¿æ‹	 T£L¢	 ruhrç	 mšyJ	 ruhrç	 v‹gJ	 m«kh¿æ‹	 kÂ¥òfë‹	

bkh¤j¡	T£L¤	bjhifia	kÂ¥òfë‹	bkh¤j	v©â¡ifahš	tF¡f¡	»il¡F«	

v©	MF«.	X v‹w	kh¿æ‹	n kÂ¥òfŸ x1, x2 ...... xn	vdÎ«,	Ïj‹	T£L¢ruhrç	x , 

vdÎ«	bfh©lhš

 

x
x x x x

n

n
x

n

i
i

n

=
+ + + +

=
=
∑

1 2 3

1

1

........

	 Ïªj	thŒ¥ghL	bjhF¡f¥glhj	mšyJ	br¥gålh	étu§fS¡F¥	bghUªJ«.

vL¤J¡fh£L 1 

	 2,	4,	6,	8,	10	Ït‰¿‹	ruhrç	fh©f.

Ô®Î	:

 

x = + + + +

= =

2 4 6 8 10
5

30
5

6

RU¡F Kiw :

	 Ïªj	Kiwæš	 jå¥g£l	 kÂ¥òfëèUªJ	éy¡f§fis¡	 fz¡»£L	T£L¢	

ruhrçia¡	 fhz	 VnjD«	 xU	 kÂ¥ig	mšyJ	c¤njr	Kiwæš	 ruhrçia	 (A v‹w	

F¿pL)	vL¤J¡	bfhŸs	nt©L«.	Ïj‹	thŒ¥ghL	 x A d
n

= + Σ

ÏÂš  A =		c¤njr	ruhrç	mšyJ	X-š	VnjD«	xU	kÂ¥ò

 d  =  c¤njr	T£L¢	ruhrçæèUªJ	x›bthU	kÂ¥Ã‹	éy¡f«

vL¤J¡fh£L 2 :

5	 ghl§fëš	 	 khzt‹	 	 bg‰w	 	 kÂ¥bg©fŸ	 75,	 68,	 80,	 92,	 56	 mtDila	 ruhrç	

kÂ¥bg©	fh©f.

Ô®Î	:

X d = x-A
75 7

       A   68 0

80 12
92 24
56 -12

bkh¤j« 31
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x A d
n

= +

= +

= +
=

Σ

68 31
5

68 6 2
74 2

.
.

tif¥gL¤j¥g£l étu« : 

Ã‹tU«	thŒ¥gh£o‹	_y«	tif¥gL¤j¥g£l	étu¤Â‰F	ruhrç	fhzyh«.

 x fx
N

= Σ

ÏÂš  x =		Ãçé‹	ika	kÂ¥ò

 f  =  Ãçé‹	miybt©

 N =		miybt©fë‹	TLjš	mšyJ	bkh¤j	miybt©fŸ

RU¡F Kiw :

 
x A fd

N
c= + ×Σ

ÏÂš d
x A
c

= −

 A =  'X' š	VnjD«	mšyJ	eLkÂ¥ò

 N  =  bkh¤j	ãfœbt©

 c =		ÃçÎ	Ïilbtëæ‹	ÃçÎ¤	öu«

vL¤J¡fh£L 3:

bfhL¡f¥g£l	miybt©	gutiy¡	bfh©L	T£L	ruhrçia¡	fz¡»Lf.

kÂ¥bg©fŸ 64 63 62 61 60 59
khzt®fë‹	v©â¡if 8 18 12 9 7 6

Ô®Î :

X f fx d = x-A Fd
64   8 512 2 16
63 18 1134 1 18
62 12 744 0 0
61 9 549 –1 –9
60 7 420 –2 –14
59 6 354 –3 –18

60 3713 –7
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neuo Kiw : 

 
x fx

N
= = =Σ 3713

60
61 88.

RU¡F Kiw :

 
x A fd

N
= + = − =Σ 62 7

60
61 88.

vL¤J¡fh£L 4:

ntWg£l	 tUkhd¥	 ÃçÎfis¡	 bfh©l	 eg®fë‹	 gutš	 Ã‹tUkhW	

bfhL¡f¥g£LŸsJ.	Ït‰¿‰F	T£L¢	ruhrçia¡	fz¡»Lf.

tUkhd«	%ghæš	

(100)
0-10 10-20 20-30 30-40 40-50 50-60 60-70

eg®fë‹	v©â¡if 6 8 10 12 7 4 3

Ô®Î :

tUkhd«		

ÃçÎ	

Ïilbtë

eg®fë‹	

v©â¡if

(f)

eL kÂ¥ò

(x)
d x A

c
= −

fd

0-10 6 5 –3 –18
10-20 8 15 –2 –16
20-30 10 25 –1 –10

30-40 12     A 35 0 0

40-50 7 45 1 7
50-60 4 55 2 8
60-70 3 65 3 9

50 –20

 

ruhrç = x A fd
N

= +

= − ×

= −
=

Σ

35 20
50

10

35 4
31

T£L¢ruhrçæ‹ ãiw, FiwfŸ : 

1.	 Âlkhf	tiuaW¡f¥g£LŸsJ.

2.	 vëÂš	òçªJ	bfhŸtj‰F«,	fz¡»Ltj‰F«	vëjhdJ.	
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3.	 cW¥ò¡fë‹	 v©â¡if	 mÂfkhf	 ÏUªj	 nghÂY«	 Ïj‹	 kÂ¥ò	 e«g¤	

jFªjjhfÎ«,	rçahfÎ«	ÏU¡F«.

4.	 ruhrçahdJ	 fz¡»l¥g£l	 kÂ¥ò	 k‰W«	 ÏJ	 bjhlçš	 cŸs	 cW¥ò¡fë‹	

Ïl¤ij	mo¥gilahf¡	bfh©L	miktÂšiy.

5.	 étu§fëš	Áy	éLg£L	ÏU¥ÃD«	Ït‰iw	fz¡»l	ÏaY«.

6.	 khÂçæ‹	 ntWgh£lhš	 všyh	 ruhrçfis	 él	 T£L¢	 ruhrç	 Fiwthfnt	

ghÂ¡f¥gL»‹wJ.

7.	 x¥ÃLtj‰F	ešy	mo¥gilahf	cŸsJ.

FiwfŸ : 

1.	 MŒé‹	_ykhfnth	mšyJ	miybt©	tiugl	_ykhfnth	Ïjid¥	bgw	

KoahJ.

2.	 m¿Î¡	T®ik,	mHF,	ne®ik	ngh‹w	v©	msÎfshš	F¿¡f	Ïayhj	g©òfis	

Ï¡T£L¢	ruhrçæ‹	_y«	fhz	ÏayhJ.

3.	 Ïj‹	Jšèa¤	j‹ik¡F	V‰wthW	VnjD«	xU	kÂ¥ig	é£L	élyh«.

4.	 ruhrçahdJ	Kid	cW¥òfshš	ghÂ¡f¥gl¡	ToaJ.

5.	 Âwªj	ÃçÎ	Ïilbtëfëš	Ïjid	fz¡»l	ÏayhJ.

6.	 étu§fŸ	 fz¡»l¥g£lij	 és¡fkhf	 bfhL¡f¥gléšiy	 våš	 ÏJ	

jtwhd	KoÎ¡F	têtF¡F«.

ãiwæ£l T£L¢ ruhrç :

	 xU	 	 étu¤Â‹	 	 	 T£L¢	 	 ruhrç	 fz¡»L«	 nghJ	 m›étu¤Â‹	 kÂ¥òfŸ	

všyhnk	 rk	 K¡»a¤Jt«	 bg‰WŸsd	 vd	 vL¤J¡	 bfhŸ»nwh«.	 brayséš	

m›éj«	ÏU¡f	ÏayhJ.	Mfnt	 gutèš	cŸs	Áy	 kÂ¥òfŸ	 k‰w	 kÂ¥òfis	él	

mÂf	K¡»a¤Jt«	thŒªjit	våš	x›bthU	kÂ¥Ã‰F«	mj‹	K¡»a¤Jt¤ij¥	

bghW¤J	ãiw	mšyJ	vil	bfhL¡f¥gL»wJ.	vL¤J¡fh£lhf	xU	bjhFÂ	k¡fë‹	

thœ¡if¤	 ju	 kh‰w§fis¡fhQ«	 bghGJ,	 cgnahf¥gL¤j¥gL«	 bghU£fë‹	

éiyfis	vëa	ruhrç	k£Lnk	ã®zæ¡f	ÏayhJ.	Vbdåš	všyh	bghU£fS«	rk	

K¡»a¤Jt«	thŒªjÂšiy.	vL¤J¡fh£lhf	mçÁ,	nfhJik,	gU¥ò	tif,	O,	ä£lhŒ	

tiffis¡	 fh£oY«	mÂf	K¡»a¤Jt«	thŒªjJ.	 ãiwæ£l	T£L¢	 ruhrçahdJ	

x›bthU	ÃçÎ¡F«	 rçahd	vil	bfhL¡f¥g£l	Ã‹d®,	 bjhlç‹	 ruhrç	 kÂ¥ig¡	

fz¡»l	ga‹gL»wJ.

tiuaiw :

	 ãiwæ£l	 T£L¢ruhrçahdJ,	 kÂ¥òfŸ	 mj‹	 vilfshš	 bgU¡f¥g£L,	

bgU¡»		tU«		TLjiy		vilfë‹		bkh¤j		TLjyhš		tF¤J		»il¥gJ		mF«.
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 x1, x2 ...... xn v‹w	kÂ¥òfS¡F	bfhL¡f¥gL«	ãiwfŸ	Kiwna	w1, w2 ...... wn 

våš	m«kÂ¥òfë‹	ãiwæ£l	T£L¢ruhrç

 

x
w x w x w x
w w w

w x
w

w
n n

n

i i

i

=
+ + +

+ + +

= ∑
∑

1 1 2 2

1 2

.....

.....

ãiwæ£l T£L¢ruhrçæ‹ ga‹fŸ :

m)				F¿p£L	v©fis	mik¡fÎ«.

M)			Ïu©L		mšyJ		mj‰F«		nk‰g£l		gšfiy¡		fHf§fëš		cŸs	khzt®fë‹	 

	v©â¡if	ntWgLjè‹	nghJ	KoÎfis	x¥ÃlÎ«.

Ï)	 Ïw¥ò,	 Ãw¥ò	 é»j§fis¡	 fz¡»lÎ«,	 ãiwæ£l	 T£L¢ruhrç	 

ga‹gL»wJ.

vL¤J¡fh£L 5:

	 Ã‹tU«	étu§fS¡F	ãiwæ£l	T£L¢ruhrçia¡	fh©f.

gjé
khj	tUkhd«	

(%ghæš)

Ãçé‹	

v©â¡if

Kjš	ãiy	mYty® 1500 10

Ïu©lh« ãiy 

mYty®
800 20

rh®ãiy	gâahs® 500 70

vG¤j®	gâahs® 250 100

filãiy	Cêa® 100 150

Ô®Î	:

gjé
khj	tUkhd«	

(%ghæš)	(x)
Ãçé‹	

v©â¡if	(w)
wx

Kjš	ãiy	mYty® 1,500 10 15,000

Ïu©lh« ãiy 

mYty®
800 20 16,000

rh®ãiy	gâahs® 500 70 35,000

vG¤j®	gâahs® 250 100 25,000

filãiy	Cêa® 100 150 15,000

350 1,06,000
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ãiwæ£l		ruhrç	 x
wx
ww =

=

∑
∑
106000
350

        = %.	302.86

Ïir¢ruhrç : 

	 xU	kh¿æ‹	kÂ¥òfë‹	jiyÑêfë‹	ruhrçæ‹	jiyÑœ	mj‹	Ïir¢ruhrç	

vd¥gL«.	X v‹w	kh¿æ‹	n kÂ¥òfŸ X1, X2 ........ Xn våš

 Ïir¢ruhrç = 
n

xii

n 1
1





=

∑
miybt©	gutY¡fhd	Ïir¢ruhrç		H.M. = 

N

f
xii

n 1
1





=

∑
vL¤J¡fh£L 6:

5,	10,	17,	24,	30	Ït‰¿‹	Ïir¢ruhrç	fh©f.

X 1
x

5 0.2000
10 0.1000
17 0.0588
24 0.0417
30 0.0333

bkh¤j« 0.4338

 Ïir¢ruhrç  = 
n

x
1





∑

   
= =5
0 4338

11 526
.

.

vL¤J¡fh£L 7:

xU	tF¥Ãš	Áy	khzt®fŸ	bg‰w	kÂ¥bg©fŸ	Ñœ¡f©lthW	bfhL¡f¥g£LŸsJ.	

Ït‰¿‹	Ïir¢ruhrç	fh©f.

kÂ¥bg©fŸ 20 21 22 23 24 25
khzt®fë‹	

v©â¡if
4 2 7 1 3 1
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Ô®Î :

kÂ¥bg©fŸ

x

khzt®fë‹	

v©â¡if

f

1
x

f
x
1





20 4 0.0500 0.2000

21 2 0.0476 0.0952

22 7 0.0454 0.3178

23 1 0.0435 0.0435

24 3 0.0417 0.1251

25 1 0.0400 0.0400

18 0.8216

Ïir¢ruhrç

  

               =
1

N

f
x

 ∑   

=
1968.0
18    =  21.91

Ïir¢ruhrçæ‹ ãiw, FiwfŸ :

ãiwfŸ :

1.	 ÏJ	bjëthf	tiuaW¡f¥g£LŸsJ.

2.	 všyh	kÂ¥òfS¡F«	Ïir¢	ruhrç	tiuaW¡f¥g£LŸsJ.

3.	 ÏJ	Ïa‰fâj	brašghLfS¡F	Ïz¡fkhf	cŸsJ.

4.	 ÏJ	Á¿a	kÂ¥òfS¡F	mÂf	K¡»a¤Jt¤ijÍ«,	bgça	kÂ¥òfS¡F	Fiwªj	

K¡»a¤Jt¤ijÍ«	 bfhL¡F«	 Ïl§fëš,	 äf	 bghU¤jkhd	 ruhrçahf	

cŸsJ.

FiwfŸ :

1.	 Ïjid	vëÂš	òçªJ	bfhŸs	ÏayhJ.

2.	 Ïjid¡	fz¡»Ljš	fod«.

3.	 ÏJ	 xU	 RU¡fkhd	 v©nz¤	 jéu	 m¤bjhlç‹	 rçahd	 cW¥ghf	 ÏU¡f	

ÏayhJ.

4.	 Á¿a	 kÂ¥òfS¡F,	 mÂf	 K¡»a¤Jt«	 bfhL¡F«	 Ïl§fëš	 k£Lnk	

ga‹gL¤j¥gL»wJ.
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bgU¡F¢ruhrç :

 'n' kÂ¥òfis¡	 bfh©l	 bjhlç‹	 bgU¡F¢ruhrç	 v‹gJ	 n	 kÂ¥òfë‹	

bgU¡F¤	bjhifæ‹	n-tJ	go	_y«	MF«.

x1, x2 ...... xn v‹w		kÂ¥òfë‹	bgU¡F¢	ruhrç	=	 x x xnn
1 2, , .......

 = (x1, x2 ...... xn)1/n

 

log log ( , ....... )

(log log ....... log )

GM
n

x x x

n
x x x

n

n

=

= + + +

=

1

1

1 2

1 2

llog x
n

i∑

bgU¡F¢ruhrç	=	vÂ®	kl¡if	
log x
n

i∑











tif¥gL¤j¥g£l	étu¤Â‰fhd	bgU¡Fruhrç

	 bgU¡F¢ruhrç	=	vÂ®	kl¡if	
f x
N

ilog∑











vL¤J¡fh£L 8:

FL«g§fëš	 	 xU	 Ãçé‹	 khjtUkhd«	 Kiwna	 180,	 250,	 490,	 1400,	 1050	 våš	

bgU¡F¢	ruhrçia¡	fh©f.

X log x

180 2.2553

250 2.3979

490 2.6902

1400 3.1461

1050 3.0212

13.5107

	 bgU¡F¢ruhrç		 =	vÂ®	kl¡if	
log x
n

∑











	 	 	 	 =	vÂ®	kl¡if	
13 5107
5
.

	 	 	 	 =	vÂ®	kl¡if	2.7021

    = 503.6
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vL¤J¡fh£L 9

ÑnH	bfhL¡f¥g£LŸs	étu§fëèUªJ	xU	egç‹	ruhrç	tUkhd¤ij¡	fz¡»Lf.	

bgU¡F¢	ruhrçia¥	ga‹gL¤Jf.

k¡fë‹	ÃçÎfŸ FL«g§fë‹	

v©â¡if

xUtç‹	tUl	

tUkhd«

ãy¡»Hh® 2 5000
gæçLgt®fŸ 100 400
ãyäšyh	bjhêyhs®fŸ 50 200
fl‹	bfhL¥gt®fŸ 4 3750
mYtyf	cjéahs® 6 3000
fil KjyhëfŸ 8 750
kuntiy	brŒgt®fŸ 6 600
berths®fŸ 10 300

Ô®Î :

k¡fë‹	ÃçÎfŸ xUtç‹	tUl	

tUkhd«	 

(%ghæš)	

X

FL«g§fë‹	

v©â¡if	 

(f)

log x f log x

ãy¡»Hh® 5000 2 3.6990 7.398
gæçLgt®fŸ 400 100 2.6021 260.210
ãyäšyh 

bjhêyhs®fŸ
200 50 2.3010 115.050

fl‹	bfhL¥gt®fŸ 3750 4 3.5740 14.296
mYtyf	cjéahs® 3000 6 3.4771 20.863
fil KjyhëfŸ 750 8 2.8482 22.786
kuntiy	brŒgt®fŸ 600 6 2.7782 16.669
berths®fŸ 300 10 2.4771 24.771

186 482.043

	 bgU¡F¢ruhrç		 =	vÂ®	kl¡if	
f x
N
log∑











	 	 	 	 =	vÂ®	kl¡if	 





186
257.482

	 	 	 	 =	vÂ®	kl¡if	(2.5928)

    = %.	391.50
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bgU¡F¢ruhrçæ‹ ãiw, FiwfŸ :

ãiwfŸ :

1.	 ÏJ	bjëthf	tiuaW¡f¥g£LŸsJ.

2.	 ÏJ	všyh	cW¥òfisÍ«	rh®ªJŸsJ.

3.	 é»j§fŸ,	Åj§fŸ,	rjÅj§fŸ	Ït‰¿‹	ruhrç	fh©gÂš	ÏJ	bghU¤jkhd	

x‹W.

4.	 ÏJ	nk‹nkY«	gy	fâj	brašghLfS¡F	cfªjJ.

5.	 T£L¢	ruhrçia¥	nghy	ÏJ	Kid	cW¥òfshš	ghÂ¡f¥gLtÂšiy.

FiwfŸ :

1.	 VnjD«	 xU	 kÂ¥ò	 ó¢Áakhfnth	 mšyJ	 Fiw	 kÂ¥òfshfnth	 ÏU¡F«	

Ïl§fëš	Ïjid¥	ga‹gL¤j	ÏayhJ.

2.	 cW¥òfŸ	 mÂfkhf	 ÏUªjhnyh	 mšyJ	 miybt©	 gutyhf	 ÏUªjhnyh	

Ïjid¡	fz¡»LtJ	fod«.

3.	 é»j§fëš	V‰gL«	kh‰w¤ij	m¿a	ÏaYnk	jéu,	T£L¢	ruhrçia¥	nghš	

kh‰w§fëš	V‰gL«	rçahd	é¤Âahr¤ij	ju	ÏayhJ.

4.	 bjhlçš	cŸs	rçahd	kÂ¥ghf	bgU¡F¢	ruhrç	ÏU¡f	KoahJ.

Ïizªj T£L¢ruhrç : 

	 Ïu©L	 mšyJ	 mj‰F	 nk‰g£l	 FG¡fë‹	 T£L¢	 ruhrçfŸ	

bfhL¡f¥g£oUªjhš	 m¡FG¡fë‹	 Ïizªj	 bjhFÂæ‹	 T£L¢ruhrçia¥	

Ã‹tUkhW	fhzyh«.

Ïizªj	T£L¢ruhrç	 X n x n x
n n

=
+
+









1 1 2 2

1 2

Ïizªj	 bjhFÂæ‹	 T£L¢	 ruhrçæ‹	 gadhdJ,	 _y	 étu¤Â‰F	 kWgoÍ«	

bršyhkš	Ïizªj	étu§fŸ	KGik¡F«	Md	ruhrçia¡	fhz	KoÍ«.

vL¤J¡fh£L 10:

	 ÑnH	bfhL¡f¥g£LŸs	étu¤Â‰F	Ïizªj	T£L¢ruhrçia¡	fh©f.

 n1 = 20, x1 = 4, n2 = 30,  x2 = 3

Ô®Î :

	 Ïizªj	T£L¢ruhrç	 X n x n x
n n

=
+
+









1 1 2 2

1 2

     

= × + ×
+







= +





= 





=

20 4 30 3
20 30

80 90
50

170
50

3 4.
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Ïl¡F¿æ£l ruhrçfŸ :

	 Ï¢ruhrçfŸ	 xU	 bjhlçš	 VW	 tçirænyh	 mšyJ	 Ïj‰F	 tçirænyh	

mik¡f¥g£l	 kÂ¥òfë‹	 Ïl¤ij¢	 rh®ªJŸsJ.	 T£L¢	 ruhrçia¡	 fh©gJ	

nghynt	 kÂ¥òfë‹	 v©zsÎ	 mšyJ	 mséid¥	 bghU¤jJ.	 Ïªj	 mo¥gil	

ntWgh£o‹	 fhuzkhf	 Ïilãiy	 msÎ,	 KfL	 ruhrçæ‹	 Ïl¡F¿æ£l	 msÎfŸ	

v‹W	miH¡f¥gL»wJ.

Ïilãiy msÎ :

	 bfhL¡f¥g£l	 	étu§fis	ÏU	 rk	 ghf§fshf¥	 Ãç¡F«	 kÂ¥ò	 	 Ïilãiy	

msÎ	vd¥gL«.		xU	étu¤Â‹	vªj	xU	kÂ¥ghdJ,		m«kÂ¥Ã‹	Ñœ	m›étu¤Â‹	

ghÂ	 kÂ¥òfisÍ«	 m«kÂ¥Ã‹	 nkš	 ghÂ	 	 kÂ¥òfisÍ«	 bfh©ljhf	 	 rkkhf¥	

Ãç¡»‹wnjh	m«kÂ¥ò	m›étu¤Â‹	Ïilãiy	msÎ	vd¥gL«.

tif¥gL¤j¥glhj étu« mšyJ br¥gålh étu« :

	 Ïilãiy	 	msit¡	fhz		Kjèš	bfhL¡f¥g£l	 	kÂ¥òfis	 	 	VW	 	mšyJ		

Ïw§F	 	 tçiræš	 	 vGj	 	 nt©L«.	 kÂ¥òfë‹	 v©â¡if	 x‰iw	 v©	 våš,	

Ïilãiy	 msÎ	 eL	 cW¥ghF«.	 kÂ¥òfë‹	 v©â¡if	 Ïu£il¥	 gil	 våš	

Ïilãiy	msÎ	ÏU	eL	cW¥òfë‹	ruhrç	MF«.

Ïilãiy = 
n +




1
2

MtJ	cW¥ò

vL¤J¡fh£L 11:

Ã‹tU«	étu§fS¡F	Ïilãiy	msÎ	fh©f.

 25, 18, 27, 10, 8, 30, 42, 20, 53

Ô®Î :

bfhL¡f¥g£l	étu§fis	8, 10, 18, 20, 25, 27, 30, 42, 53 vd	VWtçiræš	vGJf.

	 eLkÂ¥ò	5MtJ	cW¥ò.	mj‹	Ïilãiy	25.	thŒ¥gh£il	ga‹gL¤Â

  Ïilãiy  = 
n +




1
2

MtJ	cW¥ò

    = 
9 1
2
+




MtJ	cW¥ò

    = 
10
2







MtJ	cW¥ò

    = 5 MtJ	cW¥ò	=	25
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vL¤J¡fh£L 12

bfhL¡f¥g£l	kÂ¥òfŸ	Ïu£il	v©fëš	cŸsd.	Ã‹tU«	étu§fS¡F	5, 8, 12, 
30. 18, 10, 2, 22 Ïilãiy	fh©f.

Ô®Î :

	 bfhL¡f¥g£l	étu§fis	VWtçiræš	vGJf.

  2, 5, 8, 10, 12, 18, 22, 30

	 Ï§F	ÏU	eL	cW¥òfë‹	(10, 12) ruhrç

  
= +





=10 12
2

11

 ∴ Ïilãiy = 11

	 thŒ¥gh£il¥	ga‹gL¤Â	Ïilãiy	=		
n +




1
2

MtJ	cW¥ò

    = +





8 1
2

MtJ	cW¥ò

    = 
9
2





 MtJ	cW¥ò

    = 4.5 MtJ	cW¥ò	

    = 4 MtJ	cW¥ò	+ 
1
2





 (5 MtJ	cW¥ò – 4 MtJ	cW¥ò)

    

= + 





−

= + 





×

= +
=

10 1
2
12 10

10 1
2

2

10 1
11

[ ]

vL¤J¡fh£L 13:

10	 	 khzt®fŸ	 tF¥ò¤	 nj®éš	 òŸëæaèY«,	 fz¡»aèY«	 bg‰w	 kÂ¥bg©fŸ	

Ã‹tU«	 m£ltizæš	 bfhL¡f¥g£LŸsJ.	 mt®fsJ	 m¿Î¤	 Âw‹	 vªj	

ghl¥gFÂæš	mÂfkhf	cŸsJ	v‹gjid	R£o¡	fh£Lf.

tçir v© 1 2 3 4 5 6 7 8 9 10
kÂ¥bg©fŸ 

(òŸëæaš)

53 55 52 32 30 60 47 46 35 28

kÂ¥bg©fŸ 

(fz¡F¥ 

gÂéaš)

57 45 24 31 25 84 43 80 32 72



103

Ô®Î :

tçir v© 1 2 3 4 5 6 7 8 9 10
kÂ¥bg©fŸ 

(òŸëæaš)

28 30 32 35 46 47 52 53 55 60

kÂ¥bg©fŸ 

(fz¡F¥	gÂéaš)
24 25 31 32 43 45 57 72 80 84

ika¥	ngh¡F	msitfë‹	Ïilãiy	bghU¤jkhd	msit	MF«.	ÏU	ghl§fë‹	

kÂ¥ig	Kjèš	VW	tçiræš	vGJf.

Ïilãiy  = 
n +




1
2

MtJ	cW¥ò	=	
10 1
2
+




MtJ	cW¥ò

         = 5.5 MtJ	cW¥ò 

  = 
5tJ	cW¥Ã‹	kÂ¥ò	+	MwhtJ	cW¥Ã‹	kÂ¥ò

2

  Ïilãiy (òŸëæaš)  = 
46 47
2

46 5+ = .

	 	 Ïilãiy	(fz¡F¥	gÂéaš)	=	 43 45
2

44+ =

vdnt	fz¡F¥	gÂéaiy¡	fh£oY«	òŸëæaèš	m¿Î¤	Âw‹	mÂfkhf	cŸsJ.

tif¥gL¤j¥g£l étu« :

	 tif¥gL¤j¥g£l	 gutèš	 kÂ¥òfŸ	 miybt©Ql‹	 nr®ªJ	 ÏU¡F«.	

bjhl®¢Áa‰w	 miybt©	 gutyhf	 mšyJ	 bjhl®¢Áahd	 miybt©	 gutyhf	

tif¥gL¤j¥g£L	 ÏU¥ÃD«,	 cW¥òfë‹	 bkh¤j	 v©â¡ifia¡	 fhz	 FéÎ	

miybt©fis¡	fz¡»l	nt©L«.

FéÎ miybt© :

	 xU	 Ãçé‹	 FéÎ	 miybt©zhdJ	 m¥ÃçÎ	 miybt©Ql‹	 Kªija	

Ãçé‹	 	 miybt©Q«	 nr®ªj	 TLjš	 MF«.	 filÁ	 FéÎ	 miybt©	 v‹gJ	

bkh¤j	cW¥òfë‹	TLjš	MF«.

bjhl®¢Áa‰w tçir¡F Ïilãiy msÎ fhz gofŸ :

1.	 étu§fis	VWtçirænyh,	Ïw§F	tçirænyh	vGJf.

2.	 FéÎ	miybt©fis	vGJf.

3.	
N +




1

2
MtJ	kÂ¥ig¡	fh©f.

4.	
N +




1

2
MtJ	kÂ¥Ã‰F	mUnf	cŸs	FéÎ	miybt©iz¡	fh©f.

5.	 m¡FéÎ	miybt©â‰F	vÂnu	cŸs	X-Ï‹	kÂ¥ò	Ïilãiy	msÎ	MF«.
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vL¤J¡fh£L 14:

xU	 FL«g¤Âš	 cŸs	 eg®fë‹	 v©â¡if	 Ã‹tU«	 étu§fŸ	 bjçé¡»‹wd.	

m¡FL«g¤Â‹	eg®fë‹	Ïilãiy	msit¡	fh©f.

eg®fë‹	

v©â¡if	

x
1 2 3 4 5 6 7 8 9 10 11 12

miybt© f 1 3 5 6 10 13 9 5 3 2 2 1

Ô®Î	:

X f cf
1 1 1
2 3 4
3 5 9
4 6 15
5 10 25
6 13 38
7 9 47
8 5 52
9 3 55
10 2 57
11 2 59
12 1 60

60

 Ïilãiy  = 
1

2
N + 

  
MtJ	cW¥Ã‹	msÎ

   = 
60 1
2
+




	MtJ	cW¥Ã‹	msÎ		=	30.5 MtJ	cW¥ò

30.5 MtJ	cW¥ò¡F	r‰W	mÂfkhf	tU«	FéÎ	ãfœbt©	38.	mj‰F	x¤j	X-Ï‹	

kÂ¥ò 6.	vdnt	xU	FL«g¤Â‰fhd	cW¥Ãd®fë‹	Ïilãiy	msÎ	6.

F¿¥ò :	 Ï«Kiwna	 äf¥	 bghU¤jkhd	 KiwahF«.	 Vbdåš	 T£L¢ruhrçahš	

bgw¥gL«		Ã‹d		kÂ¥ghdJ	cW¥Ãd®fë‹	rçahd	ruhrç	msit¡	F¿¥gÂšiy.

bjhl®¢Áahd tçir¡F Ïilãiy msÎ fhzš :

	 bjhl®¢Áahd	 tçiræš	 Ïilãiy	 msÎ	 fz¡»l	 Ã‹tU«	 gofŸ	 ÑnH	

bfhL¡f¥g£LŸsd.

gofŸ :

1.	 FéÎ	miybt©fis¡	fh©f.
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2.	
N
2






‹	kÂ¥ò	fh©f.

3.	
N
2






¡F	 g¡f¤ÂYŸs	 mÂf	 FéÎ	 miybt©iz¡	 fh©f.	 m¡FéÎ	 

 

miybt©â‰F	 vÂnu	 cŸs	 ÃçÎ	 Ïilbtë	 Ïilãiy¥	 ÃçÎ	MF«.	

ÃwF	thŒ¥gh£il	ga‹gL¤Â	Ïilãiy	msit¡	fz¡»lyh«.

Ïilãiy = l

N m

f
c+

−
×2

l   =  	Ïilãiy¥	Ãçé‹	Ñœ	všiy.

m =  Ïilãiy	Ãçé‰F	Kªija	FéÎ	miybt©.

c  =  	Ïilãiy	Ãçé‹	ÃçÎ¤	öu«

f  =  	Ïilãiy¥	Ãçé‹	miybt©	

N =  bkh¤j	miybt©

F¿¥ò :	 nr®¤J¡	fz¡»L«	Kiwæš	ÃçÎ	ÏilbtëfŸ	bfhL¡f¥go‹,	mjid¤	

jé®¤J	 fz¡»L«	 Kiwahf	 kh‰w	 nt©L«.	 mJnt	 c©ik¥	 ÃçÎ	 Ïilbtë	

vd¥gL«.	 Ïilãiy	 msit¡	 fhz	 c©ik¥	 ÃçÎ	 Ïilbtëæ‹	 Ñœ	 všiyia	

vL¤J¡	bfhŸs	nt©L«.

vL¤J¡fh£L 15 :

	 Ã‹tU«	miybt©	 gutš	m£ltiz	xU	 bjhê‰rhiyæš	 gâòçÍ«	 325	

bjhêyhs®fë‹	xU	tUl¤Â‰Fça	ruhrç	khj	tUkhd¤ij¡	F¿¡»wJ.	Ït‰iw¡	

bfh©L	Ïilãiy	tUkhd¤ij¡	fz¡»Lf.

tUkhd	ÃçÎ	(%ghæš)
bjhêyhs®fë‹	

v©â¡if

100 ¡F Fiwthf 1
100-150 20
150-200 42
200-250 55
250-300 62
300-350 45
350-400 30
400-450 25
450-500 15
500-550 18
550-600 10

600 k‰W« mj‰F nkš 2
325
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Ô®Î :

tUkhd	ÃçÎ 

	(ÃçÎ	Ïilbtë)

bjhêyhs®fë‹	

v©â¡if	(miybt©)

FéÎ	miybt©	 

c.f

100 ¡F Fiwthf 1 1

100-150 20 21

150-200 42 63

200-250 55 118

250-300 62 180

300-350 45 225

350-400 30 255

400-450 25 280

450-500 15 295

500-550 18 313

550-600 10 323

600 k‰W« mj‰F nkš 2 325

325

N
2

325
2

162 5= = .

Ï§F l   = 250

 N = 325

 f  =  62

 c  =  50

 m =  118

 Ïilãiy = 250
162 5 118

62
50+ −





×.

          = 250 + 35.89 = 285.89

vL¤J¡fh£L 16:

Ã‹tU«	étu§fëèUªJ	Ïilãiy	msit¡	fhzÎ«.

kÂ¥ò 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39

miybt© 5 8 10 12 7 6 3 2
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Ô®Î :

kÂ¥ò f
c©ikahd	

ÃçÎ	

Ïilbtë

c.f

0-4 5 0.5-4.5 5
5-9 8 4.5-9.5 13

10-14 10 9.5-14.5 23
15-19 12 14.5-19.5 35
20-24 7 19.5-24.5 42
25-29 6 24.5-29.5 48
30-34 3 29.5-34.5 51
35-39 2 34.5-39.5 53

53

  

N
2

53
2

26 5





= 





= .

Ïilãiy  = l

N m

f
c+

−















×2

  
= + − × = + =14 5 26 5 23

12
5 14 5 1 46 15 96. . . . .

vL¤J¡fh£L 17:

	 xU	 Jâ¡filæš	 gâòçÍ«	 bjhêyhs®fë‹	 ehŸ	 Tè	 Ã‹tUkhW	 :	

ÏÂèUªJ	Ïilãiy	msit¡	fh©f.

CÂa«	(%ghæš)
bjhêyhs®fë‹	

v©â¡if

100 ¡F Fiwthf 5
200 ¡F Fiwthf 12
300 ¡F Fiwthf 20
400 ¡F Fiwthf 32
500 ¡F Fiwthf 40
600 ¡F Fiwthf 45
700 ¡F Fiwthf 52
800 ¡F Fiwthf 60
900 ¡F Fiwthf 68
1000 ¡F Fiwthf 75
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Ô®Î :

	 ÏÂš	 Ãçé‹	 nkš	 všiy	 k‰W«	 Fiwªj	 ãiy	 Fé	 miybt©	

bfhL¡f¥g£LŸsJ.	 Kjèš	 ÃçÎ	 ÏilbtëfŸ	 k‰W«	 miybt©fis¡	 fh©f.	

kÂ¥òfŸ	üW	üwhf	mÂfç¥gjhš	ÃçÎ	Ïilbtëæ‹	mfy«	100¡F	rk«.

ÃçÎ	

Ïilbtë
f c.f

0-100 5 5
100-200 7 12
200-300 8 20
300-400 12 32
400-500 8 40
500-600 5 45
600-700 7 52
700-800 8 60
800-900 8 68
900-1000 7 75

75

N
2

75
2

37 5





= 





= .

 

Ïilãiy =

 

Md  = l + 2
N m

f

 − 
 
 
 

× c

= + −





× = + =400 37 5 32
8

100 400 68 75 468 75. . .

vL¤J¡fh£L 18 :

ÑnH	bfhL¡f¥g£LŸs	étu¤Â‰F	Ïilãiy	msit¡	fh©f.

kÂ¥bg©fŸ
khzt®fë‹	 

v©â¡if

10 ¡F nkš 70
20 ¡F nkš 62
30 ¡F nkš 50
40 ¡F nkš 38
50 ¡F nkš 30
60 ¡Fnkš 24
70 ¡F nkš 17
80 ¡F nkš 9
90 ¡F nkš 4
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Ô®Î	:

	 ÏÂš	 Ãçé‹	 Ñœ	 všiy	 k‰W«	 ca®ªj	 ãiy	 FéÎ	 miybt©	

bfhL¡f¥g£LŸsJ.

ÃçÎ	

Ïilbtë
F

ca®ªj	

ãiy	FéÎ	

miybt©

Fiwªj 

ãiy	FéÎ	

miybt©

10-20 8 70 8
20-30 12 62 20
30-40 12 50 32
40-50 8 38 40
50-60 6 30 46
60-70 7 24 53
70-80 8 17 61
80-90 5 9 66
90-100 4 4 70

70

  

N
2

70
2

35





= 





=

 Ïilãiy  = l

N m

f
c+

−















×2  C

   

= + −





×

= +
=

40 35 32
8

10

40 3 75
43 75

.
.

vL¤J¡fh£L 19 :

	 Ã‹tU«	étu§fS¡F	Ïilãiy	msit¡	fz¡»Lf.

eLkÂ¥ò 5 15 25 35 45 55 65 75

miybt© 7 10 15 17 8 4 6 7

Ô®Î	:

	 ÏÂš	kÂ¥òfŸ	10	Ï‹	kl§fhf	ÏU¥gjhš	ÃçÎ	Ïilbtëæ‹	mfy«	10	Mf	

cŸsJ.
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eLkÂ¥ò
ÃçÎ	

Ïilbtë
F c.f

5 0-10 7 7
15 10-20 10 17
25 20-30 15 32
35 30-40 17 49
45 40-50 8 57
55 50-60 4 61
65 60-70 6 67
75 70-80 7 74

74

  

N
2

74
2

37





= 





=

 Ïilãiy  = l

N m

f
c+

−





×2

   
= + −





× = + =30 37 32
17

10 30 2 94 32 94. .

Ïilãiy msit tiugl« _y« fhzš :

FéÎ	miybt©	tistiu	mšyJ	Xif›	_y«	Ïilãiy	msit¥	bgw	KoÍ«.	

tif¥gL¤j¥g£l	étu§fëš	Ïilãiy	msit	Ã‹tU«	têKiwfëš	fhzyh«.

gofŸ:

1.	 mL¤jL¤j	 	 ÃçÎfS¡F	 	 Ïilæš	 	 Ïilbtë	 	 Ïšyhkš	 	 bjhl®¢Áahf		

mikªJŸs	ÃçÎ	všiyfŸ	X - m¢Áš	F¿¡f¥gl	nt©L«.

2.	 FéÎ	ãfœbt©fŸ	Y - m¢Áš	F¿¡f¥gl	nt©L«.

3.	 òŸëfis¢	 nr®¤J	 ifia	 vL¡fhkš	 xU	 tistiu	 tiua¥gl	 nt©L«.	

m›tistiu¡F	 Xif›	 v‹W	 bga®.	 Ï›tistiuahdJ	 Ñêd	 FéÎ	

tistiuahfnth	mšyJ	nkèd	FéÎ	tistiuahfnth	ÏU¡fyh«.

4.	
N
2

mšyJ N +1
2

é‹	kÂ¥ò	Y -	m¢Áš	F¿¡f¥gl	nt©L«.	Ï§F	N v‹gJ	bkh¤j	 

ãfœbt©fŸ.

5.	
N
2

mšyJ N +1
2

	v‹w	òŸëæèUªJ	X -	m¢Á‰F	Ïizahf,	Y m¢ÁèUªJ	 

»ilk£lkhf	xU	ne®¡nfhL	Xifit	bt£LkhW	tiua	nt©L«.

6.	 bt£L«	 òŸëæèUªJ	 X m¢Á‰F	 br§F¤jhf	 xU	 F¤J¡nfhL	 tiua	

nt©L«.

7.	 X - m¢ÁèUªJ	tiua¥gL«	F¤J¡nfhL	X - m¢ir	bt£L«	òŸë	Ïilãiy		

	 msit¡	F¿¡F«.
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F¿¥ò :

1.	 Ñêd,	 nkèd	 FéÎ	 tistiu	 bt£L«	 òŸëæš	 ÏUªJ	 X -m¢Á‰F¢	

br§F¤jhf	tiua¥gL«	nfhL,	X -m¢ir	bt£L«	òŸë	Ïilãiy	msit¡	

bfhL¡»wJ.

2.	 FéÎ	rjé»j	miybt©iz¡	bfh©L	Xif›	tiua¥gL«	nghJ,	Y m¢Áš 

50	 rjéj	 FéÎ	miybt©iz¡	 bfh©l	 òŸëæš	 ÏUªJ	 X -	 m¢Á‰F	

Ïizahf	 xU	 ne®¡nfhL	 Xifit	 bt£LkhW	 tiua	 nt©L«.	 bt£L«	

òŸëæš	 ÏUªJ	 tiua¥g£l	 xU	 F¤J¡nfhL	 X -	 m¢ir	 bt£L«	 òŸë	

Ïilãiy	msit¡	bfhL¡»wJ.

vL¤J¡fh£L 20:

ÑnH	 	bfhL¡f¥g£LŸs	 	étu§fis¡	 	bfh©L	 	Ñêd	Xif›	tiuªJ	Ïilãiy	

msit¡	fh©f.

vil	(gÎ©oš)
eg®fë‹	

v©â¡if

100-109 8
110-119 15
120-129 21
130-139 34
140-149 45
150-159 26
160-169 20
170-179 15
180-189 10
190-199 6

Ô®Î :

ÃçÎ	

Ïilbtë

eg®fë‹	

v©â¡if

c©ikahd	

ÃçÎ	

Ïilbtë

Fiwªj 

ãiy	FéÎ	

miybt©

100-109 8 99.5-109.5 8
110-119 15 109.5-119.5 23
120-129 21 119.5-129.5 44
130-139 34 129.5-139.5 78
140-149 45 139.5-149.5 123
150-159 26 149.5-159.5 149
160-169 20 159.5-169.5 169
170-179 15 169.5-179.5 184
180-189 10 179.5-189.5 194
190-199 6 189.5-199.5 200
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0
25
50
75

100
125
150
175

99
.50

10
9.5

0

11
9.5

0

12
9.5

0

13
9.5

0

14
9.5

0

15
9.5

0

16
9.5

0

17
9.5

0

18
9.5

0

19
9.5

0 X

2
N

Y

vL¤J¡fh£L 21 :

Ã‹tU«	 	miybt©	 	 gutiy¡	 	 bfh©L	 	 Xif›	 	 tiuªJ	 	Ïilãiy	msit¡	

fh©f.

kÂ¥bg©fŸ
khzt®fë‹	 

v©â¡if

0-10 5

10-20 4

20-30 8

30-40 12

40-50 16

50-60 25

60-70 10

70-80 8

80-90 5

90-100 2

Ïilãiy

Ñêd	ts®	ãfœbt©

tistiu

x m¢Áš	1	br.Û	=	10	myFfŸ

y m¢Áš	1	br.Û	=	25	myFfŸ
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Ô®Î	:

 

ÃçÎ	všiy
FéÎ	miybt©

Fiwªj ãiy ca®ªj	ãiy

0 0 95
10 5 90
20 9 86
30 17 78
40 29 66
50 45 50
60 70 25
70 80 15
80 88 7
90 93 2
100 95 0

Ïilãiy msé‹ ãiw FiwfŸ :

1.	 Ïilãiy	 Kid	 cW¥òfshš	 ghÂ¡f¥gLtÂšiy.	 Vbdåš	ÏJ	 xU	 Ïl¡	

F¿p£L	ruhrç	MF«.

2.	 Âwªj	ÃçÎ	Ïilbtë¡fhd	gutY¡F	Tl	Ïilãiy	msit¡	fz¡»lyh«.

3.	 étukhdJ	KGika‰wjhf	ÏUªjhY«	Tl	Ïilãiy	msit¡	fhzyh«.

4.	 Âw‹,	ne®ik	g©gsÎ	fhuâfS¡F	Ïilãiy	msit¡	fz¡»lyh«.

0
10
20
30
40
50
60
70
80
90

100

60 70 80 90 10

X axis 1cm = 10units
Y axis 1cm = 10units

X

Y

2
N

   10 20 30 40 50 60    70   80    90  100

Ïilãiy

Xif›	tistiufŸ
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FiwfŸ :

1.	 bjhlçš	 ÁW	 kh‰w«	 ÏU¥ÃD«	 Ïilãiy	 msé‹	 kÂ¥Ãš	 bgça	 mséš	

kh‰w«	V‰gL«.

2.	 bjhl®¢Áahd	tçir	mšyJ	Ïu£il	v©â¡if	cW¥ò¡fshf	ÏU¡F«nghJ	

ÏilãiyahdJ,	kÂ¥ÕL	brŒa¥g£l	kÂ¥ng	jéu	bjhlçš	cŸs	vnjD«	xU	

kÂ¥ò	MfhJ.

3.	 ruhrç	éy¡f«	fhz	k£Lnk	ga‹gL»wnj	jéu	k‰w	fâj	brašghLfS¡F	

ÏJ	ga‹gL¤j¥gLtÂšiy.

fhškhd§fŸ :

	 bfhL¡f¥g£l	xU	étu¤ij	eh‹F	rkghf§fshf¥	Ãç¡F«	_‹W	msitfŸ	

fhškhd§fŸ	vd¥gL«.	Ïu©lh«	fhškhd«	étu¤ij	ÏU	rkghf§fshf¥	Ãç¥gjhš	

Ïilãiy	vd¥gL«.	Kjš	(Ñœ)	fhškhd«	(Q1) Kjš	fhš	gFÂiaÍ«,	_‹wh«	(nkš)	

fhškhd«	(Q3)	_‹W	fhš	gFÂiaÍ«	F¿¡»‹wJ.

br¥gålh mšyJ tif¥gL¤j¥glhj étu« :

	 bfhL¡f¥g£l	 étu¤ij	 VW	 tçiræš	 mik¤J,	 ÃwF	 Q1 k‰W« Q3 ¡fhd	

thŒ¥gh£il	ga‹gL¤Â	fhškhd	és¡f¤ij¥	Ã‹tUkhW	fz¡»lyh«.

	 fhškhd	éy¡f«	=	
Q Q3 1

2
−

 ÏÂš Q1 = n +




1
4

MtJ	cW¥ò

 k‰W« Q3 = 3 n +




1
4

 MtJ cW¥ò

vL¤J¡fh£L 22 :

ÑnH	bfhL¡f¥g£LŸs	étu§fS¡F	fhškhd§fis¡	fh©f.

 25, 18, 30, 8, 15, 5, 10, 35, 40, 45

Ô®Î :

 5, 8, 10, 15, 18, 25, 30, 35, 40, 45

 Q1  = n +




1
4

MtJ	cW¥ò

  = 
10 1
4
+





MtJ	cW¥ò

  = (2.75) MtJ cW¥ò
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  = 2 MtJ cW¥ò	+	
3
4





  (3MtJ	cW¥ò	– 2 MtJ	cW¥ò)

  

= + −

= + ×

= + =

8 3
4
10 8

8 3
4

2

8 1 5 9 5

( )

. .

 Q3  = 3 
n +




1
4

th
 cW¥ò

  = 3 × (2.75) MtJ	cW¥ò	=	(8.25) MtJ	cW¥ò

  = 8 MtJ	cW¥ò	+	
1
4

 (9MtJ	cW¥ò	– 8 MtJ	cW¥ò)

  
= + − = + =35 1

4
40 35 35 1 25 36 25[ ] . .

bjhl®¢Áa‰w tçir : (fhškhd§fis¡ fhQjš)

gofŸ

1.	 FéÎ	miybt©iz¡	fh©f.

2.	
N +




1

4
Ï‹	kÂ¥ò	fh©f.

3.	
N +




1

4
¡F	 g¡f¤ÂYŸs	 mÂfkhf	 tU«	 FéÎ	 miybt©iz¡	 fh©f.	 

m›bt©â‰F	vÂnu	cŸs	X	Ï‹	kÂ¥ò	Q1	MF«.

4.	 3
N +




1

4
kÂ¥ò	fh©f.

5.	 3	
N +




1

4
¡F	g¡f¤ÂYŸs	mÂfkhf	tU«	FéÎ	miybt©iz¡	fh©f.	 

	 m›bt©â‰F	vÂnu	cŸs	X -‹	kÂ¥ò	Q3	MF«.

vL¤J¡fh£L 23:

X 5 8 12 15 19 24 30

F 4 3 2 4 5 2 4
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Ô®Î :

X f c.f
5 4 4
8 3 7
12 2 9
15 4 13
19 5 18
24 2 20
30 4 24

24

 Q1  = N
th+




1

4
 
th
	cW¥ò

  
= +





= 





24 1
4

25
4

  = 6.25 MtJ	cW¥ò	Q1 = 8;

 Q3  = 3 N
th+




1

4
 
th 

cW¥ò		= 3 
24 1
4
+



  = 18.75 MtJ cW¥ò

 ∴ Q3  = 24

bjhl®¢Áahd tçir¡F fhškhd§fis¡ fhQjš,

1.	 FéÎ	miybt©fis¡	fh©f.

2.	
N
4






Ï‹	kÂ¥ò	fh©f.

3.	
N
4






¡F	 g¡f¤ÂYŸs	 mÂfkhf	 tU«	 FéÎ	 miybt©iz¡	 f©L,	 

m›bt©â‰F	vÂnu	cŸs	ÃçÎ	Ïilbtë	Kjš	fhškhd	ÃçÎ	vd¥gL«.

4.	 3	
N
4






Ï‹	kÂ¥ò	fh©f.

 

5.	 3	
N
4






¡F	 g¡f¤ÂYŸs	 mÂfkhf	 tU«	 FéÎ	 miybt©iz¡	 f©L,	 

m›bt©â‰F	vÂnu	cŸs	ÃçÎ	Ïilbtë	_‹wh«	fhškhd	ÃçÎ	vd¥gL«.	

ÃwF	Ã‹tU«	thŒ¥gh£il	ga‹gL¤Â	Q1, Q3	it¡	fhzÎ«.



117

 

Q

N

Q

N

1 1

1

1
1

3 3

3

3
3

4

3
4

= +
−

×

= +







−
×

l
m

f
c

l
m

f
c

ÏÂš l1   =  	Kjš	fhškhd	Ãçé‹	Ñœ	všiy

 f1   =  	Kjš	fhškhd	Ãçé‹	miybt©

 c1   =  	Kjš	fhškhd	Ãçé‹	ÃçÎ¤	öu«

 m1   =  Kjš	fhškhd	Ãçé‰F	Kªija	FéÎ	miybt©

 l3   =  	_‹wh«	fhškhd	Ãçé‹	Ñœ	všiy

 f3   =  	_‹wh«	fhškhd	Ãçé‹	miybt©

 c3   =  	_‹wh«	fhškhd	Ãçé‹	ÃçÎ¤	öu«

 m3   =  	_‹wh«	fhškhd	Ãçé‰F	Kªija	FéÎ	miybt©

vL¤J¡fh£L 24:

nj®éš	 khzt®fŸ	 bg‰w	 kÂ¥bg©fŸ	 Ã‹tUkhW	 bfhL¡f¥g£LŸsJ.	 Ït‰¿‹	

fhškhd§fis¡	fh©f.

kÂ¥bg©fŸ
khzt®fë‹	 

v©â¡if

0-10 11

10-20 18

20-30 25

30-40 28

40-50 30

50-60 33

60-70 22

70-80 15

80-90 12

90-100 10
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Ô®Î :

C.I. F cf
0-10 11 11
10-20 18 29
20-30 25 54
30-40 28 82
40-50 30 112
50-60 33 145
60-70 22 167
70-80 15 182
80-90 12 194
90-100 10 204

204

 

N N

l
m

f
c

4
204
4

51 3
4

153

4

20 51

1 1

1

1
1







= 





= 





=

= +
−

×

= +

;

Q

N

−− × = + =

= +







−
×

= + − ×

29
25

10 20 8 8 28 8

3
4

60 153 145
22

3 3

3

3
3

. .

Q

N

l
m

f
c

112 60 4 36 64 36= + =. .

gÂ‹khd§fŸ :

	 bkh¤j	 kÂ¥òfë‹	 v©â¡ifia	 10	 rkghf§fshf¥	 Ãç¡F«	 msitfŸ	

gÂ‹	khd§fŸ	vd¥gL«.	D1, D2 ......... D9 v‹w	x‹gJ	gÂ‹khd§fŸ	Kiwna	Kjš	

gÂ‹khd«	.......	MF«.

vL¤J¡fh£L 25:

	 ÑnH	bfhL¡f¥g£l	étu¤Â‰F	D5 it¡	fh©f.

 5, 24, 36, 12, 20, 8

Ô®Î :

	 bfhL¡f¥g£l	kÂ¥òfis	VW	tçiræš	vGJf.

 5, 8, 12, 20, 24, 36 
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     D5
5 1
10

= +





( )n th

kÂ¥ò = 
5 6 1
10
( )+




th

 kÂ¥ò = (3.5)th kÂ¥ò

  = 3 MtJ	cW¥ò	+ 
1
2

 (4MtJ	cW¥ò	-	3 MtJ	cW¥ò)

  

= + −

= + =

12 1
2
20 12

12 4 16

[ ]

tif¥gL¤j¥g£l étu¤Â‰F gÂ‹khd§fŸ :

vL¤J¡fh£L 26:

ÑnH	bfhL¡f¥g£LŸs	étu¤Â‰F	D3 k‰W« D7	fh©f.

ÃçÎ	

Ïilbtë
0-10 10-20 20-30 30-40 40-50 50-60 60-70

miybt© 5 7 12 16 10 8 4

Ô®Î :

C.I. f c.f
0-10 5 5

10-20 7 12
20-30 12 24
30-40 16 40
40-50 10 50
50-60 8 58
60-70 4 62

62

 D3 cW¥ò		 =	
3
10
N





MtJ	cW¥ò

   = ×





3 62
10

MtJ cW¥ò	=	(18.6) MtJ	cW¥ò

 18.6 MtJ	cW¥ò	20-30	v‹w	Ïilbtëæš	cŸsJ

 

∴ = +







−
×

= + − × = + =

D

N

3

3
10

20 18 6 12
12

10 20 5 5 25 5

l
m

f
c

. . .

 D7 cW¥ò	
7
10
×





N th

	cW¥ò	=	
7 62
10
×




th

	cW¥ò
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 = 





434
10

th

cW¥ò	=	(43.4) MtJ cW¥ò

	 43.4	MtJ	cW¥ò	40-50	v‹w	Ïilbtëæš	cŸsJ.

 

D7  =

7N
10       c

m
l

f

  −  + ×

=  40 + 43.4 40
10

− × 10  =  40 + 3.4     =  43.4

ü‰Wkhd§fŸ :

	 ü‰Wkhd	kÂ¥òfshdJ	gutiy	100	rk	ghf§fshf¥	Ãç¡F«.	x›bth‹W«	1	

rjÅj	mséid¡	F¿¡F«.	ü‰Wkhd«	(Pk) kÂ¥ghdJ	bkh¤j	kÂ¥òfëš	rçahf k% 
tiu	mikÍ«	kh¿æ‹	kÂ¥ghF«.

bjhl®ò :

 P25 = Q1 ; P50 = D5 = Q2 = Ïilãiy k‰W« P75 = Q3

vL¤J¡fh£L 27:

ÑnH	bfhL¡f¥g£LŸs	étu§fis¡	bfh©L	P15 ia¡	fz¡»Lf.

5, 24, 36, 12, 20, 8

Ô®Î :

bfhL¡f¥g£l	kÂ¥òfis	VW	tçiræš	vGJf.

5, 8, 12, 20, 24, 36 

      P15
15 1
100

= +





( )n th
cW¥ò	

  = ×





15 7
100

th

	cW¥ò

   = (1.05) MtJ	cW¥ò

  = 1 MtJ	cW¥ò	+ 0.05 (2MtJ	cW¥ò	-	1 MtJ	cW¥ò)

  = 5 + 0.05 (8–5)

  = 5 + 0.15 = 5.15

tif¥gL¤j¥g£l	étu¤Â‰F	ü‰Wkhd§fŸ
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vL¤J¡fh£L 28:

	 Ã‹tU«	miybt©	gutiy¡	bfh©L	P53	ia¡	fh©f.

ÃçÎ	

Ïilbtë
0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40

miybt© 5 8 12 16 20 10 4 3

Ô®Î :

ÃçÎ	Ïilbtë miybt© FéÎ	miybt©

0-5 5 5
5-10 8 13
10-15 12 25
15-20 16 41
20-25 20 61
25-30 10 71
30-35 4 75
35-40 3 78

bkh¤j« 78

 

P53

53
100

20 41 34 41
20

5

20 0 085 20 085

= +
−

×

= + − ×

= + =

l

N m

f
c

.

. .

KfL :

	 X®	gutèš	vªj	kÂ¥ò	mÂf	Kiw	tU»wnjh,	m«kÂ¥ng	Kf£il¡	F¿¡F«.	

vªj	 kÂ¥ig¢	 R‰¿	 Vida	 kÂ¥òfŸ	 mid¤J«	 ml®ªÂU¡»‹wdnth	 m«kÂ¥ng	

KfL	vd¥gL«.

	 »uh¡°l‹	k‰W«	bfslå‹	tiuaiw¥go,	 "všyh	kÂ¥òfS«	xU	kÂ¥ig¢	

R‰¿	 äfÎ«	 ml®ªÂU¡Fnk	 ahdhš	 mªj	 kÂ¥ng	 xU	 gutè‹	 Kf£L	 kÂ¥ghF«.	

ÏJnt	bjhlçš	cŸs	kÂ¥òfëš	K¡»a	kÂ¥ghf	fUj¥gL»wJ.

	 bfhL¡f¥g£l	 kÂ¥òfis¢	 R‰¿	 miybt©fŸ	 mj‹	 ika¥gFÂæš	

ml®ªÂU¡»‹wd	v‹gij	ÏJ	fh£L»wJ.	Mifahš	mÂf	ml®Î	cila	òŸëia¡	

fhz	Ït‰iw	ga‹gL¤J»nwh«.	vdnt	ÏJ	Ïl¡F¿æ£l	msit	MF«.

	 rªij	 MŒÎfë‹	 nghJ	 xU	 nkyhs®	 bghU£fë‹	 vªj	 msÎ	 mÂf	

ml®ÎŸsjhf	 cŸsJ	 v‹gij	 m¿a	 Kf£il¥	 ga‹gL¤J»wh®.	 vL¤J¡fh£lhf	

ghjâfŸ,	 k‰W«	 Ma¤j	 Milfis¤	 jahç¡F«	 nghJ	 Kf£lsÎ	 k‰W«	 mjid	

x£oa	msÎfS«	bgçJ«	njit¥gL»wJ.
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Kf£il¡ fâ¤jš :

br¥gålh étu§fŸ mšyJ bjhF¡f¥glh étu§fŸ :

	 xU	 bjhlçš	 cŸs	 jå¥g£l	 kÂ¥òfŸ	 mšyJ	 bjhF¡f¥glh	 étu§fë‹	

Kf£il	MŒé‹	_y«	fhzyh«.

vL¤J¡fh£L 29:

2, 7, 10, 15, 10, 17, 8, 10, 2

∴ KfL = M0 = 10

Áy	Ïl§fëš	Kf£il¡	 fhz	ÏayhJ.	 xU	Áy	Ïl§fëš	x‹W,	mj‰F	 nk‰g£l	

Kf£il¡	fhzyh«.

vL¤J¡fh£L 30

12, 10, 15, 24, 30 (KfL Ïšiy)

7, 10, 15, 12, 7, 14, 24, 10, 7, 20, 10

Kf£o‹	kÂ¥òfŸ	7 k‰W« 10

bjhF¡f¥g£l étu§fŸ :

	 bjhF¡f¥g£l	étu¤Âš	KfL	v‹gJ	äf	ca®ªj	ãfœbt©iz	x¤j	X -	‹	

kÂ¥ò	MF«.

bjhl®¢Áahd gutš :

äf	ca®ªj	ãfœbt©â‰F	vÂnu	cŸs	ÃçÎ	Ïilbtë	Kf£L¥	ÃçÎ	vd¥gL«.	

ÃwF	thŒ¥gh£il¥	ga‹gL¤Â	Kf£il	Ã‹tUkhW	fz¡»lyh«.

 KfL = M C0
1

1 2

= +
∆

∆ + ∆
×l

 ∆1 = f1 – f0  ∆2 = f1 – f2

ÏÂš l   =  	Kf£L¥	Ãçé‹	Ñœ	všiy

 f1   =  	Kf£L¥Ãçé‹	ãfœbt©

 f0   =  	Kf£L¥Ãçé‹	Kªija	ãfœbt©

 f2   =  Kf£L¥Ãçé‹	mL¤j	ãfœbt©

 C   =  	Kf£L¥Ãçé‹	ÃçÎ¤	öu«

	 nk‰T¿a	thŒ¥gh£oid	Ã‹tUkhW	vGjyh«.

 KfL = l
f f
f f f

+
−

− −
×1 0

1 0 22
c
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F¿¥òfŸ :

1. 2(f1 – f0 – f2) kÂ¥ò	ó¢Áa«	våš	Kf£il,	Ã‹tU«	thŒ¥gh£o‹	_y«	bgwyh«.

  KfL = M0= l + 1 0

1 0 1 2

( )
| | | |

f f
f f f f

−
− + −

× c

2.	 Kjš	ÃçÎ	Ïilbtëæš	KfL	mikªjhš	f0 é‹	kÂ¥ig	ó¢Áakhf	vL¤J¡	

bfhŸs	nt©L«.

3.	 Âwªj	 ÃçÎ	 Ïilbtëia¡	 bfh©l	 gutèš	 KflhdJ	 Âwªj	 ÃçÎ	

Ïilbtëæš	 mikahj	 tiuæš,	 Kf£il¡	 fâ¥gÂš	 vªj	 xU	 Á¡fY«	

Ïšiy.

vL¤J¡fh£L 31

	 Ñœ¡f©l	miybt©	gutY¡F	Kf£il¡	fz¡»Lf.

ÃçÎ	Ïilbtë miybt©

0-50 5
50-100 14
100-150 40
150-200 91
200-250 150
250-300 87
300-350 60
350-400 38

400 ¡F nkš 15

Ô®Î	:

	 ca®ªj	ãfœbt©	150	mj‰F	x¤j	ÃçÎ	Ïilbtë	200-250.

	 mJnt	Kf£L	ÃçthF«.	ÏÂš	l = 200, f1 = 150, f0 = 91, f2 = 87, C = 50 

 KfL = M0 = l
f f
f f f

+
−

− −
×1 0

1 0 22
c

         = + −
× − −

×200 150 91
2 150 91 87

50

          = 200 + 24.18 = 224.18

Kf£L¥ Ãçit ã®zæ¤jš :

	 äf	ca®ªj	miybt©nz	miybt©	gutY¡fhd	Kf£L¥	ÃçthF«.	Mdhš	

x‹W	mšyJ	mj‰F	nk‰g£l	Ïl§fëš	Kf£L¥	ÃçÎ	Ã‹tU«	ãiyfëš.

1.	 äf	ca®ªj	miybt©	mo¡fo	tUnkahdhš

2.	 gutè‹	Mu«g¤Âš	mšyJ	Koéš	äf	ca®ªj	miybt©	ãfGnkahdhš

3.	 gutè‹	 kÂ¥òfŸ	 xG§f‰w	 Kiwæš	 ÏU¡Fnkahdhš,	 bjhF¥ò	 Kiwæš	

Kf£L	ÃçÎ	fhz¥gL»wJ.
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Kf£il¡ fz¡»Ltj‰fhd gofŸ :

	 6	ãušfŸ	bfh©l	X®	bjhF¥ò	Kiw	m£ltiz	jah®	brŒjš	nt©L«.

1.	 Kjš	ãuèš	bfhL¡f¥g£l	ãfœbt©fis	vGJf.

2.	 Ïu©L	Ïu©lhf¡	T£o	tU«	ãfœbt©fis	2tJ	ãuèš	vGJf.

3.	 Kjš	 ãfœbt©iz	 é£L	 é£L,	 ÛÂÍŸs	 miybt©fis	 Ïu©L	

Ïu©lhf¡	T£o	3tJ	ãuèš	vGJf.

4.	 _‹W	_‹whf¡	T£o	tU«	ãfœbt©fis	4tJ	ãuèš	vGJ.

5.	 Kjš	ãfœbt©iz	é£L	é£L,	ÛÂÍŸs	ãfœbt©fis	_‹W	_‹whf¡	

T£o	tU«	ãfœbt©fis	5tJ	ãuèš	vGJf.

6.	 Kjš	 ÏU	 ãfœbt©fis	 é£L	 é£L,	 ÛÂÍŸs	 ãfœbt©fis	 _‹W	

_‹whf¡	T£o	6tJ	ãuèš	vGJf.

	 x›bthU	ãuèY«	cŸs	mÂfg£r	ãfœbt©fis¡	nfho£L	fh£lÎ«.	ÃwF	

Kf£L¥	 Ãçit¡	 fhz	X®	MŒÎ¥	 g£oaš	 jah®	 brŒa	 nt©L«.	Kf£L¥	 Ãçit¡	

f©L	Ão¤j	Ã‹d®	thŒ¥gh£il¥	ga‹gL¤Â	Kf£o‹	kÂ¥ig	fz¡»l	nt©L«.

vL¤J¡fh£L 32

	 Ã‹tU«	miybt©	gutY¡fhd	Kf£il	fz¡»Lf.

ÃçÎ	

Ïilbtë
0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40

miybt© 9 12 15 16 17 15 10 13

Ô®Î	:

	 bjhF¥ò	Kiw	m£ltiz	:

C.I. f 2 3 4 5 6

0-5 9 21

5-10 12 27 36

10-15 15 31 43

15-20 16 33 48

20-25 17 32 48

25-30 15 25 42 38

30-35 10 23

35-40 13
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	 gF¥ghŒÎ	m£ltiz	:

ãušfŸ 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40

1 1

2 1 1

3 1 1

4 1 1 1

5 1 1 1

6 1 1 1

bkh¤j« 1 2 4 5 2

	 	mÂf	g£r	kÂ¥ò	20-25	š	ÏU¥gjhš	mJnt	Kf£L	ÃçthF«.

 KfL = M C0
1

1 2

= +
∆

∆ + ∆
×l

 Ï§F l = 20;  Δ1 = f1 – f0 = 17 – 16 = 1

   Δ2 = f1 – f2 = 17 – 15 = 2

       
∴M0 20 1

1 2
5 20 1 67 21 67= +

+
× = + =. .

tiugl« _y« KfL fz¡»lš :

gofŸ :

1.	 bfhL¡f¥g£l	gutY¡F	xU	gutš	br›tf	gl«	tiuaÎ«.

2.	 äf	ca®ªj	br›tf«	Kf£L¥	Ãçit¡	F¿¡F«.

3.	 Ï¢br›tf¤Â‹	nkš	tyJ	Kidia	KªÂd	br›tf¤Â‹	tyJ	KidnahL«	

nkš	ÏlJ	Kidia	mL¤j	br›tf¤Â‹	ÏlJ	KidnahL«	Ïiz¡fÎ«.

4.	 Ï›éU	 nfhLfë‹	 bt£L«	 òŸëæèUªJ	 X - m¢R¡F	 br§F¤J¡	 nfhL	

tiuf.	X - m¢ir	bt£L«	òŸë	Kf£il¡	F¿¡F«.

vL¤J¡fh£L 33:

	 Ã‹tU«	miybt©	gutY¡fhd	Kf£o‹	kÂ¥ig	tiugl«	_y«	fh©f.

ÃçÎ	

Ïilbtë 0-10 10-20 20-30 30-40 40-50 50-60

miybt© 5 8 12 7 5 3
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Ô®Î	:

gutš	br›tf¥	gl«

14

12

10

10 20 KfL

ÃçÎ	Ïilbtë

m
i

y
b

t
©

30 40 50 60

8

6

4

2

0

KfL :

ãiwfŸ :

1.	 Ïjid¡	fz¡»LtJ	vëJ.	nkY«	Áy	Ïl§fëš	gh®¤j	msény	Kf£il¡	

fhz	ÏaY«.

2.	 Kid	kÂ¥òfshš	ghÂ¡f¥gLtÂšiy.

3.	 Âwªj	ÃçÎ	Ïilbtëia¡	bfh©l	gutY¡F«	Ïjid¡	fz¡»l	KoÍ«.

4.	 ÏJ	bghJthf	bjhlç‹	K¡»a	gFÂæ‹	rçahd	kÂ¥ig¤	jU»wJ.

5.	 étu¤ij	Áwªj	Kiwæš	ÃuÂgè¡F«	X®	Ïl	kÂ¥ghf	cŸsJ.

FiwfŸ :

1.	 všyh	kÂ¥òfisÍ«	mo¥gilahf¡	bfh©L	mik¡f¥gLtÂšiy.

2.	 fâj	brašghLfS¡F	Ïjid	ga‹gL¤j	KoahJ.

3.	 Áy	 Ïl§fëš	 bghJthfnt	 KfL	 rçahf	 tiuaW¡f¥glhéoš	 Kf£il¡	

fhz	ÏayhJ.
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4.	 T£L¢	ruhrçia	x¥ÃL«	nghJ	khÂç	fz¡bfL¥Ã‹	V‰w¤jhœÎfshš	KfL	

äf	mÂf	mséš	ghÂ¡f¥gL»wJ.

5.	 cW¥òfë‹	K¡»a	bjhl®ig	fUj	nt©oa	Ïl§fëš	ÏJ	bghUªjhJ.

mDgt¤ bjhl®ò :

	 rk¢Óuhd	gutèš	ruhrç	=	Ïilãiy	=	KfL	vd	ÏU¡F«.	rk¢Óu‰w	gutY¡fhd	

ruhrçfS¡F	Ïilna	cŸs	bjhl®ig	nguhÁça®	fh®š	Ãa®r‹	 (Prof. Karl Pearson) 
v‹gt®	Ã‹tU«	thŒ¥gh£o‹	_y«	F¿¥ÃL»wh®.

	 KfL	=	3	Ïilãiy	msÎ	-	2	ruhrç

vL¤J¡fh£L 34:

rk¢Óu‰w	 	bjhlçš	 	 ruhrç	 	k‰W«	 	ÏilãiyfŸ	 	Kiwna	 	 26.8	 	 k‰W«	 27.9	våš	

rçahd	KfL	v‹d	?

Ô®Î :

	 mDgt¤	bjhl®Ã‰fhd	thŒ¥ghL

	 KfL	=	3	Ïilãiy	-	2	ruhrç

  = 3 × 27.9 – 2 × 26.8 = 30.1

vL¤J¡fh£L 35

rk¢Óu‰w	 	 gutèš	 	 KfL	 k‰W«	 ruhrç	 Kiwna	 32.1	 k‰W«	 35.4	 våš	 Ïilãiy	

kÂ¥ig¡	fh©f.

Ô®Î :

	 mDgt¤	bjhl®Ã‰fhd	thŒ¥ghL

 Ïilãiy = 
1
3

 [2	ruhrç	+	KfL] = 1
3

 [2 × 35.4 + 32.1] = 34.3

gæ‰Á - 6

I. rçahd éilia¤ nj®ªbjL¤J vGJf :

1. Ã‹tUtdt‰¿š	Ïilãiy	vij¡	F¿¡»wJ	?

 m)	Kjš	fhškhd«	 	 	 M)	M¿‹	gÂ‹khd«

	 Ï)	50tJ	ü‰W	khd«		 	 <)	_‹wh«	fhškhd«

2.  tif¥gL¤j¥g£l	 étukhdJ	 Âwªj	 ÃçÎ	 Ïilbtëfëš	 mikªÂUªjhš	 

	 Ã‹tUtdt‰¿š	VnjD«	x‹iw	fz¡»l	KoahJ.

	 m)	Ïilãiy	 	 M)	KfL	 Ï)	T£L¢ruhrç	 	 <)	fhškhd«
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3.	
1
16







 k‰W« 
4
25






	v‹w	ÏU	v©fë‹	bgU¡F¢	ruhrçahdJ

 m) 
1
10





   M) 

1
100





 	 	 Ï)	10	 	 <)	100

4.	 rk¢Óuhd	gutèš

 m)  ruhrç = Ïilãiy = KfL

 M) ruhrç ≠ Ïilãiy ≠ KfL

 Ï)  ruhrç > Ïilãiy > KfL

 <)   ruhrç < Ïilãiy < KfL

5.	 X®	gutèš	Kf£o‹	kÂ¥ò	bjëthf	Ïšiy	våš	Ã‹tU«	VnjD«	xU	Kiwæš	 

	 _y«	Kf£il	bgw	KoÍ«.

	 m)	bjhF¥ò	Kiw	 	 	 M)	ô»¥ò	Kiw

	 Ï)	RU¡F	Kiw	 	 	 <)	j£L¤jLkh¿	f‰wš	Kiw

6.	 ÏªÂahéš	cŸs	bgU«ghyhd	k¡fë‹	ghjâæ‹	msÎ	v©	7	våš	ÏJ	ika	 

	 kÂ¥òfëš	vªj	msit¡	F¿¥ÃL»wJ	?

	 m)	ruhrç	 	 	 	 M)	Ïu©lh«	fhškhd«

	 Ï)	v£lhtJ	gÂ‹khd«	 	 <)	KfL

7.	 X®	tçir¥	gL¤j¥g£l	bjhlçš	eL	kÂ¥ò	v‹gJ

	 m)	Ïu©lh«	fhškhd«	 	 M)	IªjhtJ	gÂ‹khd«

	 Ï)	50tJ	ü‰Wkhd«	 	 	 <)	nk‰T¿a	mid¤J«

8.	 xU	bjhlç‹	vªj	kÂ¥ghdJ	10	rkghf§fshf¥	Ãç¡»wJ.

	 m)	fhškhd§fŸ	 	 	 M)	gÂ‹khd§fŸ

	 Ï)	Ïilãiy	 	 	 	 <)	ü‰Wkhd§fŸ

9.	 ü‰Wkhd¤Âš	ÃçÎfë‹	kÂ¥Ã‹	bkh¤j	v©â¡if

	 m)	10	 	 M)	59	 	 	 Ï)	100		 	 <)	99

10.	 Kjš	fhškhd«	X®	miybt©	gutiy	Ã‹tU«	é»j¤Âš	Ãç¡»wJ

	 m)	4	:	1				 M)	1	:	4	 	 Ï)	3	:	1		 	 <)	1	:	3

11.	 ruhrçæèUªJ	éy¡f§fë‹	TLjš

	 m)	ó¢Áa«	 M)	Fiwªjg£r«	 Ï)	mÂfg£r«	 	<)	1
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12.	 gutš	br›tfgl«	v‹w	tiugl¤Â‹	_y«	Ïj‹	kÂ¥ig	fz¡»lyh«.

	 m)	ruhrç	 M)	Ïilãiy	 Ï)	KfL	 <)	nk‰T¿a	mid¤J«

13.	 Ïilãiy	msit	Ã‹tU«	tiugl¤Â‹	_y«	fz¡»l	KoÍ«.

	 m)	gutš	br›tf¥	gl«	 	 M)	Xif›

	 Ï)	g£il	és¡f¥gl«		 	 <)	Ájwš	és¡f¥gl«

14.	 MwhtJ	gÂ‹khd«	v‹gJ

	 m)	Ïilãiy	 	 	 	 M)	50tJ	ü‰Wkhd«

	 Ï)	60tJ	ü‰Wkhd«	 	 	 <)	Kjš	fhškhd«

15.	 vªj	 rjÅj	 kÂ¥ò	 5	 MtJ	 k‰W«	 25	 MtJ	 ü‰Wkhd§fS¡F	 Ïilæš	 

	 mikÍ«	?

	 m)	5	%	 	 M)	20	%	 	 Ï)	30	%	 	 <)	75	%

II. nfho£l Ïl¤ij ãu¥òf :

16.	 x›bthU	 kÂ¥òfëèUªJ«	 5	 I	 fê¤njhnkahdhš	 kÂ¥òfë‹	 ruhrçÍ«	 

 __________ Mf	FiwÍ«.

17.	 1	èUªJ		n tiuÍŸs		'n'	Ïaš	v©fë‹	T£L¢	ruhrçahdJ	__________.

18.	 VnjD«	xU	kÂ¥ò	__________ våš	bgU¡F¢	ruhrçia¡	fz¡»l	ÏayhJ.

19.	 tif¥gL¤j¥g£l	 étu§fŸ	 __________ bfhL¡f¥g£lhš	 Ïilãiy	 msnt	 

	 äf¥	bghU¤jkhd	ruhrç	MF«.

20.	 	_‹wh«	fhškhd«	k‰W«	__________ ü‰Wkhd«	Ïu©L«	x‹nw.

III. Ã‹tU« édh¡fS¡F éilaë :

21.	 ika¥ngh¡F	msitfŸ	g‰¿	Úé®	m¿tJ	v‹d	?

22.	 ika¥ngh¡F	msitfëš	Áwªj	msitæ‹	Áw¥ò	ÏašòfŸ	ahit	?

23.	 ruhrç	v‹gj‹	bghUŸ	v‹d	?

24.	 bgU¡F¢	ruhrç	k‰W«	Ïir¢	ruhrçfŸ	bghU¤jkhd	ruhrçahf	ÏU¥gj‰fhd	

Ïu©L	vL¤J¡fh£Lfis¤	jUf.

25.	 Ïilãiy	msit	tiuaW¡f	?	Ïj‹	ãiw,	Fiwfis	étç¡fÎ«.

26.	 10	FL«g§fë‹	khj	tUkhd«	(%ghæš)	ÑnH	bfhL¡f¥g£LŸsd.

FL«g« A B C D E F G
tUkhd«	

(%ghæš)
30 70 60 100 200 150 300

	 Ït‰iw¡	 bfh©L	 (m)	 neuo	 Kiw	 k‰W«	 (M)	 RU¡F	Kiwæš	T£L¢	 ruhrç	

fh©f.
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27.	 étu§fS¡fhd	T£L¢ruhrçia¡	fz¡»Lf.

X 5 8 12 15 20 24
F 3 4 6 5 3 2

28.	 X®	 ãWtd¤Âš	 gâòçÍ«	 bjhêyhs®fë‹	 thu	 tUkhd¤ij	 Ã‹tU«	

m£ltiz	és¡F»wJ.

thu	CÂa«	

(%ghŒ	100	Ïš)
0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

bjhêyhs®fë‹	

v©â¡if
5 10 15 18 7 8 5 3

	 Ït‰¿‹	ruhrç	thu	tUkhd¤ij¡	fh©f.

29.	 20	 kÂ¥òfë‹	 ruhrç	 45,	 46	 v‹w	 kÂ¥Ã‰F	 gÂyhf	 64	 v‹W	 vL¤J¡	

bfhŸs¥g£ljhš	ÂU¤j¥g£l	ruhrçia¡	fh©f.

30.	 Ã‹tU«	étu§fë‹	ruhrç	15.38	våš	éLg£l	miybt©iz¡	fh©f.

msÎ 10 12 14 16 18 20
miybt© 3 7 - 20 8 5

31.	 xU	 F¿¥Ã£l	 tâf	 ãWtd¤Âš	 bjhêyhs®fë‹	 thu	 CÂa«	 (%ghæš)	

Ã‹tU«	m£ltizæš	bfhL¡f¥g£LŸsJ.	 49-52	v‹w	ÃçÎ	Ïilbtëæ‹	

ãfœbt©	éLg£LŸsJ.	m¥gutè‹	T£L¢	ruhrç	%ghŒ	47.2	våš	éLg£l	

ãfœbt©iz¡	fh©f.

thu	CÂa«	

(%ghŒ)
40-43 43-46 46-49 49-52 52-55

bjhêyhs®fë‹	

v©â¡if
31 58 60 - 27

32.	 Ã‹tU«	étu§fëèUªJ	Ïizªj	T£L¢	ruhrçia¡	f©LÃo.

 X1 = 210  n1 = 50  X2 = 150 n2 = 100

33.	 Ã‹tU«	étu§fëèUªJ	Ïizªj	T£L¢	ruhrçia¡	f©LÃo.

FG 1 2 3
v©â¡if 200 250 300
ruhrç 25 10 15

34.	 xU	bjhê‰rhiyæš	Kjš	x‹gJ	khj§fë‹	ruhrç	khj	c‰g¤Â	2584	myFfŸ	

nkY«	ÛjKŸs	3	khj§fë‹	ruhrç	khj	c‰g¤Â	2416	myFfŸ	tUl¤Â‰fhd	

ruhrç	khj	c‰g¤Âia¡	fz¡»Lf.



131

35. A, B, C v‹w	 ghl§fëš	 xU	 khztå‹	 vG¤J	 k‰W«	 thŒbkhê¤	 nj®é‹	

kÂ¥bg©fŸ	 	 Ã‹tUkhW:	 	 vG¤J	 	 nj®é‹	 	 bkh¤j	 	 kÂ¥bg©	 75	 vdÎ«,	

thŒbkhê¤	 	 nj®é‹	 bkh¤j	 	 kÂ¥bg©	 25	 vdÎ«	 bfhL¡f¥g£LŸsJ.	

thŒbkhê¤	 nj®é‹	 kÂ¥bg©iz	 vilahf	 bfh©L	 vG¤J¤	 nj®é‹	

kÂ¥bg©fë‹	ãiwæ£l	T£L¢	ruhrçia¡	fh©f.	vG¤J	k‰W«	thŒbkhê¤	

nj®é‹	kÂ¥bg©fŸ	Ã‹tUkhW.

 27, 24, 43, 5, 10, 15

36.	v£L	 FL«g§fë‹	 khj	 tUkhd«	 ÑnH	 bfhL¡f¥g£LŸsJ.	 mj‹	 bgU¡F¢	 

ruhrçia¡	fh©f.

FL«g« A B C D E F G H
tUkhd«	

(%ghæš)
70 10 500 75 8 250 8 42

37.	 khÂç¡fhf	 vL¡f¥g£l	 ÂUfhâfë‹	 é£l§fë‹	 msit	 Ã‹tU«	

m£ltiz¤	jU»wJ.	bgU¡F¢	ruhrçia¥	ga‹gL¤Â	é£l	ruhrçia¡	fh©f.

é£l«	(ä.Û) 130 135 140 145 146 148 149 150 157

ÂUfhâfë‹	

v©â¡if
3 4 6 6 3 5 2 1 1

38.	 xU	ãWtd¤Âš	xU	KjÄ£lhs®	x›bthU	khjK«	%.	1200	kÂ¥òŸs	g§Ffis	

th§F»wh®.	Kjš	5	khj§fëš	xU	g§»‹	éiy	Kiwna	%.10,	%.12,	%.15,	%.20	

k‰W«	%.24	v‹wthW	th§»dh®.	5	khj§fS¡F	ÃwF	mt®	th§»a	g§Ffë‹	

ruhrç	éiy	v‹d	?

39.	 Ã‹tU«	étu§fS¡F	Ïilãiy	msit¡	fz¡»Lf.

	 25,	20,	15,	45,	18,	7,	10,	38,	12

40.	 Ã‹tU«	miybt©	gutY¡F	Ïilãiy	msit¡	fz¡»Lf.

CÂa«	 

(%ghæš) 60-70 50-60 40-50 30-40 20-30

bjhêyhs®fë‹	

v©â¡if
7 21 11 6 5

41.	 xU	 efu¤Âš	 100	 Á¿a	 Ášyiw	 ãWtd¤Â‹	 tUl	 r«gs	 g£oaš	 bjhl®ghd	

miybt©	gutè‹	m£ltiz¤	jU»wJ.	Ït‰¿‹	Ïilãiy	r«gs	g£oaiy¡	

fh©f.
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tUlhªÂu	r«gs	g£oaš ãWtd§fŸ

10 ¡F Fiwthf 8

10 k‰W« 20 ¡F Fiwthf 12

20 k‰W« 30 ¡F Fiwthf 18

30 k‰W« 40 ¡F Fiwthf 30

40 k‰W« 50 ¡F Fiwthf 20

50 k‰W« 60 ¡F Fiwthf 12
100

42.	 ÑnH	bfhL¡f¥g£l	étu¤ÂèUªJ	Kjš	k‰W«	_‹wh«	fhškhd§fŸ,	Ïilãiy	

M»at‰¿‹	kÂ¥òfis¡	fh©f.

CÂa«	

(%ghæš)

bjhêyhs®fë‹	

v©â¡if
CÂa«

bjhêyhs®fë‹	

v©â¡if

30 ¡F nkš 520 70 ¡F nkš 105

40 ¡F nkš 470 80 ¡F nkš 45

50 ¡F nkš 399 90 ¡F nkš 7

60 ¡F nkš 210

43.	 Ã‹tU«	étu§fëèUªJ	Kjš	k‰W«	_‹wh«,	Ïilãiy	D6, P20	M»at‰¿‹	

kÂ¥òfis¡	fh©f.

kÂ¥bg©
khzt®fë‹	

v©â¡if
kÂ¥bg©

khzt®fë‹	

v©â¡if

10 ¡F Fiwthf 5 40-50 90
10-20 25 50-60 40
20-30 40 60-70 20
30-40 70 70 ¡F nkš 10

44.	 Ã‹tU«	 étu§fS¡F	 Xif›	 tistiufŸ	 tiuªJ	 mj‹	 _y«	 Ïilãiy	

msÎ	Kjš	k‰W«	_‹wh«	fhškhd§fis¡	fh©f.

ÃçÎfŸ 90-100 100-110 110-120 120-130 130-140 140-150 150-160
miybt© 16 22 45 60 50 24 10

45.	 Ã‹tU«	étu§fëèUªJ	KfL	kÂ¥ig¡	fz¡»Lf.

tUkhd«	

(%ghæš)
10-20 20-30 30-40 40-50 50-60 60-70 70-80

eg®fë‹	

v©â¡if
24 42 56 66 108 130 154
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46.	 Ã‹tU«	étu§fS¡F	gutš	br›tf	gl«	tiuªJ	mÂèUªJ	KfL	kÂ¥Ãid¡	

fh©f.

thu	CÂa«	

(%ghæš)
10-15 15-20 20-25 25-30 30-35 35-40 40-45

bjhêyhs®fë‹	

v©â¡if
7 9 27 15 12 12 8

IV brŒJ gh®¡f :

47.	 cdJ	tF¥Ãš	cŸs	khzt®fë‹	cau§fŸ	 k‰W«	 vilfis	msÅL	brŒf.	

mt‰¿‹	ruhrç,	Ïilãiy	msÎ,	KfL	M»at‰iw	fz¡»£L	mt‰iw	x¥ÃLf.

48.	 cdJ	 tF¥Ãš	 cŸs	 khzt®fë‹	 gšntW	 ghl§fëš	 bg‰w	 ruhrç	

kÂ¥bg©fis¡	fh©f.

éilfŸ

I. 1.			(M)		 2.		(Ï)	 	 3.		(m)	 	 4.		(m)	 	 5.		(m)

	 6.		(<)	 	 7.		(<)	 	 8.		(M)		 9.		(Ï)	 	 10.	(<)

	 11.	(m)	 	 12.	(Ï)	 	 13.	(M)		 14.	(Ï)	 	 15.	(M)

II. 16.	5	 	 17.	
n +




1
2 	 	 18.	0	k‰W«	vÂçil	 	 19.	Âwªj	ÃçÎ	

	 20.	75tJ

III. 26.	130		 	 27.	13.13	 	 28.	35	 	 	 29.	44.1	

	 30.	12	 	 	 31.	44	 	 	 32.	170		 	 33.	16	 	

	 34.	2542	 	 35.	34	 	 					 36.	bgU¡F	ruhrç	=	45.27	

	 37.	142.5	ä.Û	 	 38.	%.14.63	 	 39.	Ïilãiy	=	18	 40.	51.42	

	 41.	34	 	 	 42.	57.3	 	 	

	 43.	Q1 = 30.714 ; Q2 = 49.44 ;   Ïilãiy = 41.11;D6=44.44;P20=27.5 

	 44.	Ïilãiy	=	125.08 ; Q1 = 114.18 ; Q3 = 135.45 

	 45.	KfL	=	71.34
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7. Ájwš msitfŸ - nfh£l msit k‰W« j£il msit

7.1 m¿Kf« :

 ika	ãiy¥	ngh¡F	msitfŸ	xU	gutè‹	ika¤	j‹ikia	m¿a	cjÎ»‹wd.	

Mdhš	 gutè‹	 kÂ¥òfŸ	ika	 ãiy¥	 ngh¡F	msitæå‹W	ÏU	 òwK«	 v›thW	

Áj¿	cŸsd	v‹gij	mit	btë¥gL¤JtÂšiy.	miybt©	gutè‹	Ï¤jifa	

g©ig	bghJthf	‘Ájwš’	v‹W	F¿¥ÃLt®.	gutè‹	kÂ¥òfë‹	Ïilna	ntWghLfŸ	

mšyJ	 khWghLfŸ	 cŸsd.	 Ïªj	 khWghLfë‹	 msit	 ms¡f	 bt›ntW	 tif	

Ájwš	msitfŸ	ga‹gL¤j¥gL»‹wd.	xU	gutè‹	Ájwš	msit	kÂ¥ò	FiwªJ	

fhz¥g£lhš	 m¥gutè‹	 kÂ¥òfŸ	 mÂf	 Óuhdit	 v‹W«,	 Ájwš	 msit	 kÂ¥ò	

mÂfkhf	ÏUªjhš	mj‹	kÂ¥òfŸ	Óu‰wit	v‹W«	btë¥gL¤j¥gL»‹wd.	vL¤J¡	

fh£lhf	 ÑnH	 bfhL¡f¥g£LŸs	 Ïu©L	 khzt®fë‹	 kÂ¥bg©fis	 vL¤J¡	

bfhŸnth«.

khzt®	I khzt® II
68 85
75 90
65 80
67 25
70 65

	 khzt®	x›bthUtç‹	kÂ¥bg©	TLjš	345	k‰W«	ruhrç	69	MfÎ«	cŸsd.	

c©ik	v‹dbt‹whš	Ïu©lhtJ	khzt‹	xU	ghl¤Âš	njhšé	milªJŸsh‹.	

ruhrçfis	 k£L«	 fz¡»š	 bfh©lhš	 Ïu©L	 khzt®fSnk	 rk«.	 Mdhš	

Ïu©lhtJ	 khztid	 él	 Kjš	 khzt‹	 Fiwªj	 khWgh£lsit	 bfh©lt‹.	

Fiwªj	khWghL	v‹gJ	fU¤Âš	bfhŸs	nt©oa	g©ghF«.

Áwªj Ájwš msit¡Fça FzhÂra§fŸ :

 xU	 éGäa	 Ájwš	 msitæl«	 vÂ®gh®¡f¥gL«	 g©òfŸ	 ÑnH	

bfhL¡f¥g£LŸsd.

1.	 ÏJ	e‹F	tiuaW¡f¥gl	nt©L«.

2.	 ÏJ	gutè‹	všyh	kÂ¥òfisÍ«	rh®ªJ	mikjš	nt©L«.

3.	 ÏJ	éë«ò	kÂ¥òfshš	ghÂ¡f¥glhjjhf	ÏU¡f	nt©L«.

4.	 ÏJ	 nkY«	 fâj	 éçth¡f¤Â‰F	 c£gL¤Â¡	 bfhŸtjhf	 ÏU¤jš	

nt©L«.

5.	 ÏJ	 rhjhuzkhf	 òçªJ	 bfhŸs¡	 Toajhf	 k‰W«	 vëjhf	 fz¡»l	

Toajhf	ÏU¡f	nt©L«.
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7.2 jå¤j k‰W« x¥Õ£L Ájwš msitfŸ :

Ï§F	Ïu©L	tif	Ájwš	msitfŸ	cŸsd.	mit

	 1.	jå¤j	Ájwš	msitfŸ

	 2.	x¥Õ£L	Ájwš	msitfŸ

	 xU	bjhFÂ	kÂ¥òfë‹	khWgh£L	msitia	mªj	kÂ¥òfë‹	myFfis¡	

bfh©nl	F¿¥gJ	jå¤j	Ájwš	msitfshF«.	vL¤J¡fh£lhf	bt›ntW	eh£fëš	

bgŒj	kiH	msÎfŸ	ä.Û	v‹w	my»š	»il¡f¥	bg‰whš	mt‰¿‹	khWgh£lsitÍ«,	

vªj	 xU	 Ájwš	 msitÍ«	 ä.Û	 v‹w	 my»nyna	 ÏU¡F«.	 Ïj‰F	 khwhf	 x¥Õ£L	

Ájwš	msitfŸ	my»id	bfhŸshkš	_y	my»šyhj	X®	v©zh»wJ.	bt›ntW	

myFfis¡	 bfh©l	 Ïu©L	 mšyJ	 mj‰F	 nk‰g£l	 bjhFÂfë‹	 khWgh£il	

x¥ÃLtj‰F	Ïit	ga‹gL»‹wd.

	 bt›ntW	jå¤j	k‰W«	x¥Õ£L	Ájwš	msitfŸ.	ÑnH	g£oaèl¥g£LŸsd.

jå¤j	msit x¥Õ£L	msit

1. Å¢R Å¢R¡	bfG

2. fhškhd	éy¡f« fhškhd	éy¡f¡	bfG

3. ruhrç	éy¡f« ruhrç	éy¡f¡	bfG

4. Â£l	éy¡f« khWgh£L¡	bfG

7.3 Å¢R k‰W« Å¢R¡ bfG : 

7.3.1 Å¢R :

	 ÏJ	 äfÎ«	 rhjhuz	 Ájwš	 msitahF«.	 ÏJ	 äf¥bgça	 k‰W«	 äf¢	 Á¿a	

kÂ¥òfS¡»ilna	cŸs	é¤Âahr«	vd	tiuaW¡f¥gL»wJ.

	 F¿p£oš,	Å¢R	=	L – S

 Ï§F L = äf¥ bgça kÂ¥ò ;   S =	äf¢	Á¿a	kÂ¥ò

	 jå¤bjhFÂ	 k‰W«	 bjhl®¢Áa‰w	 bjhFÂfëš	 L k‰W« S vëjhf 

m¿a¥gL»wJ.		bjhl®	bjhFÂæš	Ñœf©l	Ïu©L	KiwfŸ	Ã‹g‰w¥gL»‹wd.

Kiw	1	:

 L  =	mÂfg£r	Ãçé‹	nkš	všiy

 S  =	Fiwªjg£r	Ãçé‹	Ñœ	všiy

Kiw	2	:

 L  =	mÂfg£r	Ãçé‹	ika	kÂ¥ò

 S  =	Fiwªjg£r	Ãçé‹	ika	kÂ¥ò
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7.3.2 Å¢R¡ bfG :

	 Å¢R¡	bfG	=	
L S
L S

−
+

vL¤J¡fh£L 1: 

	 ÑnH	bfhL¡f¥g£LŸs	étu§fS¡F	Å¢R	k‰W«	mj‹	bfGit	fh©f.

	 7,	9,	6,	8,	11,	10

Ô®Î	:

 L = 11,   S = 4

	 Å¢R	=	L – S   =   11 – 4 = 7

	 Å¢R¡	bfG		 =	
L S
L S

−
+

   

= −
+

=

=

11 4
11 4

7
15

0 4667.
vL¤J¡fh£L 2:

	 Ñœf©l	gutèèUªJ	Å¢R	k‰W«	Å¢R¡	bfGit	fz¡»Lf.

msÎ 60-63 63-66 66-69 69-72 72-75
v©â¡if 5 18 42 27 8

 L  =	mÂfg£r	Ãçé‹	nkš	všiy		 =  75

 S  =	Fiwªjg£r	Ãçé‹	Ñœ	všiy			 =  60

	 Å¢R	=	L – S   =   75 – 60 = 15

	 Å¢R¡	bfG		 =	
L S
L S

−
+

   

= −
+

= =

75 60
75 60
15
135

0 1111.

7.3.3 Å¢Á‹ Áw¥ÃašòfŸ k‰W« FiwghLfŸ : 

Áw¥ÃašòfŸ :

1.	 ÏJ	òçªJ	bfhŸtj‰F	vëjhdJ.

2.	 ÏJ	fz¡»Ltj‰F	vëjhdJ.

3.	 ju¡f£L¥ghL,	j£g	bt¥gãiy	K‹d¿jš,	k‰W«	g§F	éiy	MŒÎ	ngh‹w	gy	

tif	fz¡Ffëš	Å¢R	bgçJ«	ga‹gL»wJ.
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FiwghLfŸ :

1.	 ÏJ	éë«ò	kÂ¥òfshš	bgçJ«	ghÂ¡f¥gL»‹wJ.

2.	 ÏJ	ÏU	éë«ò	kÂ¥òfis	k£L«	rh®ªJŸsJ.

3.	 Âwªj-btë	ÃçÎ	Ïilbtëfëš	Ïij	fz¡»l	KoahJ.

4.	 ÏJ	nkY«	fz¡»aš	éçth¡f¤Â‰F	cfªjjšy.

5.	 ÏJ	v¥nghjhtJ	ga‹gL¤j¥gL«	msit.

7.4 fhškhd éy¡f« k‰W« fhškhd éy¡f¡ bfG :

7.4.1 fhškhd éy¡f« : (Q.D)

tiuaiw :

 fhškhd	éy¡fkhdJ,	Kjš	k‰W«	_‹wh«	fhškhd	éy¡f§fëilna	cŸs	

é¤Âahr¤Âš	ghÂahF«.	vdnt	ÏJ	miu	Ïil¡	fhškhd	Å¢R	vd¥gL»wJ.

F¿pLfëš,	 Q.D = 
Q Q3 1

2
−

. Q1, Q2 k‰W« Q3	 v‹w	 fhškhd§fëš,	 Q3 – Q1 

v‹gJ	 Ïil¡fhškhd	 Å¢R	 vdÎ«,	
Q Q3 1

2
−

 miu	 Ïil¡	 fhykhd	 Å¢R	 vdÎ«	

miH¡f¥gL»‹wd.

7.4.2 fhškhd éy¡f¡ bfG :

 fhškhd	éy¡f¡	bfG	Q.D = 
Q Q
Q Q
3 1

3 1

−
+

vL¤J¡fh£L 3:

	 Ñœf©l	étu§fS¡F	fhškhd	éy¡f¤ij	fh©f.

 391, 384, 591, 407, 672, 522, 777, 733, 1490, 2488

Ô®Î	:

	 bfhL¤ÂU¡F«	kÂ¥òfis	VWtçiræš	mik¡fÎ«.

 384, 391, 407, 522, 591, 672, 733, 777, 1490, 2488

 Q1 kÂ¥ò, 
n + = +1
4

10 1
4

 = 2.75 MtJ	cW¥Ã‹	_y«	fz¡»l¥gL»wJ.

 Q1  = 2 MtJ kÂ¥ò + 0.75 (3 MtJ kÂ¥ò – 2 MtJ kÂ¥ò)

  = 391 + 0.75 (407 – 391)

  = 391 + 0.75 × 16

  = 391 + 12 = 403
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 Q3 Ï‹	kÂ¥ò,	3 1
4

3 2 75 8 25n + = × =. .  MtJ	cW¥Ã‹	_y«	fz¡»l¥gL»wJ.

 Q3  = 8 MtJ kÂ¥ò + 0.25 (9 MtJ kÂ¥ò – 8 MtJ kÂ¥ò)

  = 777 + 0.25 (1490 – 777)

  = 777 + 0.25 (713)

  = 777 + 178.25

  = 955.25

 Q.D  = 
Q Q3 1

2
−

  

= −

=

=

955 25 403
2

552 25
2

276 125

.

.

.

vL¤J¡fh£L 4:

	 Tè¤	 bjhêyhs®fë‹	 thu	 CÂa§fŸ	 ÑnH	 bfhL¡f¥g£LŸsd.	 fhškhd	

éy¡f«	k‰W«	fhškhd	éy¡f¡	bfG	Ït‰iw	fz¡»Lf.

thu	CÂa«	(%) 100 200 400 500 600
thu§fë‹	v©â¡if 5 8 21 12 6

Ô®Î	:

thu	CÂa«	 

(%)

thu§fë‹	

v©â¡if

thu§fë‹		ÂwŸ	 

v©â¡if

100 5 5
200 8 13
400 21 34
500 12 46
600 6 52

bkh¤j« N = 52

 Q1 Ï‹	kÂ¥ò,	 N + = +1
4

52 1
4

 = 13.25 MtJ	cW¥Ã‹	_y«	fz¡»l¥gL»wJ.

 Q1  = 13 MtJ kÂ¥ò + 0.25 (14 MtJ kÂ¥ò – 13 MtJ kÂ¥ò)

  = 13 MtJ kÂ¥ò 0.25 (400 – 200)

  = 200 + 0.25 (400 – 200)

  = 200 + 0.25 (200)

  = 200 + 50 = 250
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 Q3 Ï‹	 kÂ¥ò,	 3 1
4

3 13 25 39 75N +





= × =. . MtJ	 cW¥Ã‹	 _y«	 

fz¡»l¥gL»wJ.

 Q3  = 39 MtJ kÂ¥ò + 0.75 (40 MtJ kÂ¥ò – 39 MtJ kÂ¥ò)

  = 500 + 0.75 (500 – 500)

  = 500 + 0.75 × 0 = 500

 fhškhd	éy¡f«  = 
Q Q3 1

2
−

 = 
500 250

2
250
2

125− = =

 fhškhd	éy¡f¡	bfG	  = 
Q Q
Q Q
3 1

3 1

−
+

     

= −
+

= =

=

500 250
500 250
250
750

0 3333

150

.

vL¤J¡fh£L 5:

	 ÑnH	 bfhL¡f¥g£LŸs	 étu§fS¡F,	 fhškhd	 éy¡f«	 k‰W«	 fhškhd	

éy¡f¡	bfG	fh©f.

C.I 351-500 501-650 651-800 801-950 951-1100
f 48 189 88 4 28

Ô®Î	:

ÃçÎ	

Ïilbtë
miybt©

c©ik

ÃçÎ	

ÏilbtëfŸ

FéÎ	

miybt©

351 - 500 48 350.5 - 500.5 48
501 - 650 189 500.5 - 650.5 237
651 - 800 88 650.5 - 800.5 325
801 - 950 47 800.5 - 950.5 372
951 - 1100 28 950.5 - 1100.5 400
bkh¤j« N = 400

 

Q

N

N

1 1

1

1
1

4

4
400
4

100

= +
−

×

= =

l
m

f
c
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 Q1 ÃçÎ	 500.5 – 650.5

 l1 = 500.5, m1 = 48, f1 = 189, c1 = 150

 

∴Q1 500 5 100 48
189

150

500 5 52 150
189

500 5 41 27 541 77

= + − ×

= + ×

= + =

.

.

. . .

 

Q

N

N

3 3

3

3
3

3
4

3
4

3 100 300

= +
−

×

= × =

l
m

f
c

 Q3 ÃçÎ	650.5 – 800.5

 l3 = 650.5, m3 = 237, f3 = 88, c3 = 150

 

∴ Q3 650 5 300 237
88

150

650 5 63 150
88

650 5 107 39
757 89

= + − ×

= + ×

= +
=

.

.

. .

.

    ∴ fhškhd	éy¡f«  = 
Q Q3 1

2
−

 

    

= −

=

=

757 89 541 77
2

216 12
2

108 06

. .

.

.

 fhškhd	éy¡f¡	bfG	  = 
Q Q
Q Q
3 1

3 1

−
+

     

= −
+

=

=

757 89 541 77
757 89 541 77
216 12
1299 66
0 1663

. .

. .
.
.

.
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7.4.3 fhškhd éy¡f¤Â‹ Áw¥ÃašòfŸ k‰W« FiwghLfŸ : 

Áw¥ÃašòfŸ :

1.	 ÏJ	 òçªJ	 bfhŸtj‰F	 RygkhfÎ«	 k‰W«	 fz¡»Ltj‰F	 vëjhdjhfÎ«	

cŸsJ.

2.	 ÏJ	éë«ò	kÂ¥òfshš	ghÂ¡f¥glhJ.

3.	 Ïij	Âwªj	btë	ÃçÎ	étu§fëY«	fz¡»l	ÏaY«.

FiwghLfŸ :

1.	 ÏJ	 všyh	 kÂ¥òfisÍ«	 rh®ªJ	 miktÂšiy.	 ÏJ	 Q1 k‰W« Q3 Ïu©il 

k£L«	rh®ªJ	mikÍ«.	nkY«	50	rjÅj	éë«ò	kÂ¥òfis	ÏJ	jé®¡»wJ.

2.	 ÏJ	nkY«	fz¡»aš	éçth¡f¤Â‰F	cfªjJ	mšy.

3.	 ÏJ,	khÂç	Kiw	V‰w¤	jhœÎfshš	ghÂ¡f¥gL»wJ.

7.5 ruhrç éy¡f« k‰W« ruhrç éy¡f¡ bfG :

7.5.1 ruhrç éy¡f« :

 Å¢R	k‰W«	fhškhd	éy¡f«	všyh	kÂ¥òfisÍ«	rh®ªjit	mšy.	mit	Ïl«	

miktij¡	 F¿¡F«	 msitfshF«.	 xU	 ruhrçæèUªJ	 gutè‹	 kÂ¥òfŸ	 vªj	

msÎ	Áj¿	cŸsd	v‹gij	Ïit	btë¥gL¤JtÂšiy.	Ájwš	msitahd	ruhrç	

éy¡f«	gutè‹	všyh	kÂ¥òfisÍ«	rh®ªJ	cŸsJ.

tiuaiw :

 VjhtJ	 xU	 ika¥	 ngh¡F	 msitæèUªJ,	 bjhlç‹	 kÂ¥òfŸ	 V‰gL¤J«	

éy¡f§fë‹	ruhrçna	ruhrç	éy¡fkhF«.	ika¥	ngh¡F	msitahdJ	T£L¢	ruhrç	

mšyJ	Ïilãiy	mšyJ	KfL	MF«.	všyh	éy¡f§fS«	neçil	kÂ¥òfshfnt	

vL¤J¡	 bfhŸs¥gL»‹wd.	 mjhtJ	 F¿fŸ	 jé®¡f¥gL»‹wd.	 »sh®¡	 k‰W«	

nr¡fnl	T‰¿‹	go

	 ‘ruhrç	éy¡fkhdJ,	 gutè‹	kÂ¥òfŸ	 ruhrçahf	vªj	msÎ	T£L¢	 ruhrç	

mšyJ	 ÏilãiyæèUªJ	 Áj¿	 cŸsd	 v‹gij	 F¿fis	 jé®¡F«	 ãiyæš		

TWtjhF«’.

	 eh«	bghJthf	ruhrç	éy¡f¤ij,	T£L¢ruhrç,	Ïilãiy	mšyJ	KfL	ÏÂš	

Vjhtbjh‹¿èUªJ	 fz¡»Lnth«.	 Áy	 neu§fëš	 Kf£il	 tiuaW¡f	 ÏayhJ.	

Mfnt	ruhrç	éy¡f«	T£L¢	ruhrç	k‰W«	ÏilãiyæèUªJ	fz¡»l¥gL»wJ.	

T£L¢ruhrç	 k‰w«	 Ïilãiyæš	 Ïilãiyna	 éU«g¤j¡fJ.	Mdhš	 bghJthd	

tH¡f¤Âš,	 T£L¢ruhrçæ‹	 ga‹ghLfŸ	 mÂfkhf	 cŸsjhš,	 ruhrç	 éy¡f«	

bghJthf	T£L¢	ruhrçæèUªJ	fz¡»l¥gL»wJ.	ruhrç	éy¡f¤ij	F¿¥Ãl	M.D 
v‹w	 F¿p£il¥	ga‹gL¤J»nwh«.



142

7.5.2 ruhrç éy¡f¡ bfG :

 vªj	xU	ika¥	ngh¡F	msitæèUªJ«	fz¡»l¥gL«	ruhrç	éy¡fkhdJ	

xU	 jå¤j	 Ájwš	 msitahF«.	 Ïu©L	 bt›ntW	 bjhl®fë‹	 khWgh£il	

x¥Ã£L	gh®¡f,	 	xU	 	x¥Õ£L	 	Ájwš	 	msit	 	njit¥gL»wJ.	 	ruhrç	éy¡f¤ij	

ga‹gL¤j¥gL«	 ruhrçahš	 tF¤J,	 x¥Õ£L	 ruhrç	 éy¡f¤ij	 bgwyh«.	 ruhrç	

éy¡f¡	bfG

 = 
ruhrç	éy¡f«

T£L¢	ruhrç	(mšyJ)	Ïilãiy	(mšyJ)	KfL

	 nt©oa	kÂ¥ò	rjÅj¤Âš	bgw¥gl	nt©Lkhæ‹,	ruhrç	éy¡f¡	bfG

 = 
ruhrç	éy¡f«

T£L¢ruhrç	(mšyJ)	Ïilãiy	(mšyJ)	KfL
 × 100

7.5.3 ruhrç éy¡f¤ij fz¡»lš :

jå¤ bjhFÂfŸ :

1.	 bjhFÂfë‹	T£L¢ruhrç,	Ïilãiy	mšyJ	KfL	Ït‰iw	fz¡»lÎ«.

2.	 ruhrçæèUªJ	 kÂ¥òfë‹	 éy¡f§fis	 F¿fis	 jé®¡F«	 ãiyæš	

vL¡fÎ«.	mt‰iw	|D| v‹W	F¿¥ÃlÎ«.

3.	 mªj	éy¡f§fë‹	bkh¤j¤ij	fz¡»lÎ«		mjhtJ	Σ |D|

4.	 f©LÃo¡f¥g£l	bkh¤j¤ij,	kÂ¥òfë‹	v©â¡ifahš	tF¡fÎ«.

	 F¿pLfëš,	ruhrç	éy¡f«	=	
Σ | |D

n
vL¤J¡fh£L 6:

ÑnH	 bfhL¡f¥g£LŸs	 étu§fS¡F	 ruhrç	 éy¡f¤ij,	 T£L	 ruhrç	 k‰W«	

ÏilãiyæèUªJ	fz¡»L.	nkY«	ruhrç	éy¡f¡	bfG¡fisÍ«	fh©f.

100,	150,	200,	250,	360,	490,	500,	600,	671

Ô®Î	:

	 T£L¢	ruhrç	=	Mean = x  =
n

x∑  =
9

3321 =369

	 Ï¥bghGJ	étu§fis	VWtçiræš	mik¡fÎ«.

	 100,	150,	200,	250,	360,	490,	500,	600,	671

 Ïilãiy  = 
n +




1
2

 MtJ	cW¥Ã‹	kÂ¥ò

   = 
9 1
2
+





 MtJ	cW¥ò‹	kÂ¥ò

	 	 	 =	5MtJ	cW¥Ã‹	kÂ¥ò

	 	 	 =	360
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X |D| = |x – x| |D| = |x – Ïilãiy|
100 269 260
150 219 210
200 169 160
250 119 110
360    9 0
490 121 130
500 131 140
600 231 240
671 302 311

        3321 1570                    1561

	 	T£L¢	ruhrçæèUªJ	ruhrç	éy¡f«		 =	
| |D∑
n

       

=

=

1570
9

174 44.

	 ruhrç	éy¡f¡	bfG	=		
ruhrç	éy¡f«

x

    

	 	ÏilãiyæèUªJ	ruhrç	éy¡f«			 =	
| |D∑
n

       

=

=

1561
9

173 44.

	 ruhrç	éy¡f¡	bfG	=		
ruhrç	éy¡f«

Ïilãiy

    

=

=

173 44
360
0 48

.

.

7.5.4 ruhrç éy¡f« - bjhl®¢Áa‰w bjhFÂ :

gofŸ :

1.	 xU	ruhrçia¡	fh©f	(T£L¢	ruhrç,	Ïilãiy	mšyJ	KfL)

2.	 ruhrçæèUªJ	kh¿æ‹	kÂ¥òfS¡F	éy¡f§fis,	F¿fis	jé®¡F«	ãiyæš	

f©LÃo¤J	mt‰iw	|D|	vd¡	F¿¥ÃLf.
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3.	 x›bthU	kÂ¥Ã‹	éy¡f¤ijÍ«,	mj‰fça	miybt©iz¥	bgU¡»,	mt‰¿‹	

bkh¤j«	 	f©LÃo.

4.	 		I	N Mš	tF¡fÎ«.

	 F¿pLfëš,	ruhrç	éy¡f«	=	

vL¤J¡fh£L 7:

	 Ñœf©l	 étu§fëèUªJ	 ruhrç	 éy¡f¤ij,	 T£L¢ruhrç	 k‰W«	

ÏilãiyæèUªJ	fz¡»Lf.

cau«	 

(br.Û)

158 159 160 161 162 163 164 165 166

eg®fë‹	

v©â¡if
15 20 32 35 33 22 20 10 8

	 nkY«	ruhrç	éy¡f¡	bfGitÍ«	fz¡»Lf.

Ô®Î :

cau«	

X

eg®fë‹	

v©â¡if

f

d = x – A 

A = 162

Fd |D| = 

|X – T£L¢ruhrç|

f |D|

158 15 -4 -60 3.51 52.65

159 20 -3 -60 2.51 50.20

160 32 -2 -64 1.51 48.32

161 35 -1 -35 0.51 17.85

162 33 0 0 0.49 16.17

163 22 1 22 1.49 32.78

164 20 2 40 2.49 49.80

165 10 3 30 3.49 34.90

166 8 4 32 4.49 35.92

195 -95 338.59

 

x =
fd

A
N

+ ∑

      =
195

95162 −+    = 162 – 0.49  = 161.51

	 ruhrç	éy¡f«	=	
f D
N

∑
 = 
338 59
195

1 74. .=
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	 ruhrç	éy¡f¡	bfG	=		
ruhrç	éy¡f«

x
 = 

1 74
161 51

0 0108.
.

.=

cau«	

X

eg®fë‹	

v©â¡if

f

c.f.
|D| = 

|X – Ïilãiy|
f |D|

158 15 15 3 45
159 20 35 2 40
160 32 67 1 32
161 35 102 0 0
162 33 135 1 33
163 22 157 2 44
164 20 177 2 60
165 10 187 4 40
166 8 195 5 40

195 334

 Ïilãiy  = 
N +




1

2
MtJ	cW¥Ã‹	msÎ

   = 
195+




1

2
MtJ	cW¥Ã‹	msÎ

	 	 	 =	98MtJ	cW¥Ã‹	msÎ

	 	 	 =	161

	 ruhrç	éy¡f«	=
f D
N

∑
 

f | |
.

D
N

∑ = =334
195

1 71

	 ruhrç	éy¡f¡	bfG	=	
ruhrç	éy¡f«

Ïilãiy
 = 
1 71
161

0106. .=

7.5.5 ruhrç éy¡f« - bjhl® bjhFÂ :

	 bjhl®	bjhFÂæš	ruhrç	éy¡f«	fz¡»L«	Kiw,	bjhl®¢Áa‰w	bjhFÂæš	

fz¡»L«	 Kiw¡F	 x¤jjhF«.	 bjhl®	 bjhFÂæš	 bt›ntW	 ÃçÎfë‹	 ika¥	

òŸëfis¡	 f©LÃo¤J,	 nj®ªbjL¤j	 ruhrçæèUªJ	 mt‰¿‰F	 éy¡f§fis¡	

fhz	nt©L«.

	 ruhrç	éy¡f«	=	
f D
N

∑

 Ï§F D = m – ruhrç m = ika¥òŸë

vL¤J¡fh£L 8:

	 Ñœ¡f©l	 étu§fëèUªJ	 ruhrç	 éy¡f¤ij,	 T£L¢	 ruhrç	 k‰W«	

ÏilãiyæèUªJ	fh©f.
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taJ (M©Lfëš) eg®fë‹	v©â¡if

0-10 20

10-20 25

20-30 32

30-40 40

40-50 42

50-60 35

60-70 10

70-80 8

	 nkY«	ruhrç	éy¡f	bfGit	fz¡»Lf.

Ô®Î :

X M f d = 
m A

c

−

(A=35, C=10)
fd

|D| =  
|m – x)|

f |D|

0-10 5 20 -3 -60 31.5 630.0

10-20 15 25 -2 -50 21.5 537.5

20-30 25 32 -1 -32 11.5 368.0

30-40 35 40 0 0 1.5 60.0

40-50 45 42 1 42 8.5 357.0

50-60 55 35 2 70 18.5 647.5

60-70 65 10 3 30 28.5 285.0

70-80 75 8 4 32 38.5 308.0

212 32 3192.5

 

x A
fd

N
c

M D
f D

N

= + ∑ ×

= + × = + = + =

= ∑ =

35
32

212
10 35

320

212
35 1 5 36 5

31

. .

. .
| | 992 5

212
15 06

.
.=

	 ruhrç	éy¡f«	=	
f D
N

∑
 = =3192 5

212
15 06. .
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	 Ïilãiy	k‰W«	ÏilãiyæèUªJ	ruhrç	éy¡f«	fz¡»lš

X m F ÂuŸ 

miybt©

|D| =  
|m – Ïilãiy)|

f |D|

0-10   5 20 20 32.25 645.00
10-20 15 25 45 22.25 556.25
20-30 25 32 77 12.25 392.00
30-40 35 40 117 2.25 90.00
40-50 45 42 159 7.75 325.50
50-60 55 35 194 17.75 621.25
60-70 65 10 204 27.75 277.50
70-80 75   8 212 37.75 302.00

212 bkh¤j« 3209.50

 

N
2

212
2

106= =

 l = 30, m = 77, f = 40, c = 10

 Ïilãiy = l

N m

f
c+

−
×2

   

= + − ×

= + = + =

30 106 77
40

10

30 29
4

30 7 25 37 25. .

	 ruhrç	éy¡f«	=	
f D
N

∑

   
= =3209 5

212
15 14. .

	 ruhrç	éy¡f¡	bfG	=	
ruhrç	éy¡f«

Ïilãiy

   
= =15 14
37 25

0 41.
.

.

7.5.6 ruhrç éy¡f¤Â‹ Áw¥ÃašòfŸ k‰W« FiwghLfŸ :

Áw¥ÃašòfŸ :

1.	 ÏJ	òçªJ	bfhŸsÎ«	k‰w«	fz¡»lÎ«	vëjhdJ.

2.	 ÏJ	Ô®khdkhf	tiuaW¡f¥g£lJ.

3.	 ÏJ	bjhlç‹	všyh	kÂ¥òfisÍ«	rh®ªjJ.
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4.	 ÏJ	khÂç	T¿‹	V‰w¤jhœÎfshš	mÂfkhf	ghÂ¡f¥glhjJ.

5.	 ÏJ	éë«ò	cW¥òfshš	Fiwªj	mséš	ghÂ¡f¥gL»wJ.

6.	 ÏJ	vëÂš	ifahs¡	ToaJ.	Vbd‹whš	Ïij	vªjbthU	ruhrçæèUªJ«	

fz¡»lyh«.

7.	 x¥ÃLjY¡F	Ïªj	msit	ÁwªjJ.

FiwghLfŸ :

1.	 ÏJ	äfÎ«	Jšèakhd	Ájwš	msita‹W.

2.	 ÏJ	nkY«	fz¡»aš	éçth¡f¤Â‰F	cfªjjšy.

3.	 ÏJ	 v¥nghjhtJ	 ga‹gL«	 msit	 ÏJ	 Â£l	 éy¡f¤ij	 ngh‹W	 Áw¥ò	

bg‰wjšy.

4.	 Ïij¡	fz¡»LtÂš	T£L¢ruhrçæèUªJ	kÂ¥òfS¡FŸs	éy¡f§fë‹	

F¿	òw¡fâ¡f¥gLtjhš	mJ	Ïa‰fâ¥ò¡F	Ïz§fhj	msitah»wJ.

7.6 Â£léy¡f« k‰W« khWgh£L¡ bfG :

7.6.1 Â£léy¡f« :

	 fh®š	 Ãa®r‹	 1893-M«	 M©L	 Â£l	 éy¡f«	 v‹w	 bfhŸifia	

m¿Kf¥gL¤Âdh®.	 Ájwš	 msitfëš	 ÏJ	 äfÎ«	 K¡»a¤Jt«	 thŒªjJ.	 nkY«	

gy	 òŸëæaš	 N¤Âu§fëš	 mÂf	 mséš	 ga‹gL¤JtJkhF«.	 Â£l	 éy¡f«,	

éy¡f	t®¡f	ruhrçæ‹	t®¡f	_y«	v‹W	miH¡f¥gL»wJ.	fhuz«	v‹dbt‹whš	

ÏJ	 T£L¢	 ruhrçæèUªJ	 bgw¥g£l	 t®¡f	 éy¡f§fë‹	 ruhrçæ‹	 t®¡f	 

_ykhF«.	 ÏJ	 Jšèakhf	 kÂ¥ig	 më¡»wJ.	 Â£l	 éy¡f¤Â‹	 t®¡f«	 khWghL	

v‹wiH¡f¥gL»wJ.

tiuasÎ :

	 ÏJ	 T£L¢ruhrçæèUªJ	 bfhL¡f¥g£oU¡F«	 kÂ¥òfS¡F	 bgw¥gL«	

éy¡f§fë‹	ruhrçæ‹	neçil	t®¡f	_y«	v‹W«	tiuaW¡f¥gL»wJ.

	 Â£léy¡f«	σ (sigma) v‹w	»ß¡	(Greek)	vG¤J	_y«	F¿¥Ãl¥gL»wJ.

7.6.2 Â£léy¡f« fz¡»lš - jå¤bjhl® :

	 jå¤bjhlçš	Â£l	éy¡f¤ij	fz¡»l	Ïu©L	KiwfŸ	cŸsd.

	 m)	c©ikahd	ruhrçæèUªJ	éy¡f§fis¥	bgWjš.

	 M)	Cf	ruhrçæèUªJ	éy¡f§fis¥	bgWjš.

(m) c©ikahd ruhrçæèUªJ éy¡f§fis¥ bgWjš :

	 T£L¢	ruhrç	KG	v©zhf	ÏU¡F«	nghJ	Ïªj	Kiwia	ga‹gL¤jyh«.
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gofŸ :

1.	 bjhlç‹	T£L¢	ruhrçia	fh©f	(	x )	.

2.	 T£L¢	ruhrçæèUªJ	x›bthU	kÂ¥Ã‰F«	éy¡f¤ij	fh©f	( x = X – X ).

3.	 éy¡f§fë‹	t®¡f¤ij	f©LÃo¤J	mj‹	bkh¤j¤ijÍ«	fh©	Σx2.

4.	 bkh¤j«	( Σx2 ) I	kÂ¥òfë‹	v©â¡ifahš	tF¡fÎ«	
∑





x
n

2

.

5.	
∑





x
n

2

	Ï‹	t®¡f	_y«	Â£l	éy¡fkhF«.	Mfnt	

 σ = ∑





x
n

2

 mšyJ 
∑ −





( )x x
n

2

(M) Cf ruhrçæèUªJ éy¡f§fis¥ bgWjš :

	 T£L¢ruhrç	 Ã‹d	 v©zhf	ÏU¡F«	 nghJ	Ïªj	Kiwia	 ga‹gL¤jyh«.	

Ã‹d	 kÂ¥ÃèUªJ	 éy¡f§fis¥	 bgWtJ	 fodkhd	 ntiyahF«.	 neu¤ijÍ«,	

ciH¥igÍ«	ä¢r¥gL¤j	RU¡F	Kiwahd	Cf¢	ruhrçæèUªJ	éy¡f§fis	bgW«	

Kiwia	ga‹gL¤jyh«.

	 mj‰fhd	N¤Âu«	 σ = ∑ − ∑





d
n

d
n

2 2

 Ï§F d	v‹gJ	Cf	ruhrçæèUªJ	 

bgw¥g£l	éy¡f§fŸ	(X – A) MF«.

gofŸ :

1.	 bjhlçš	VjhtJ	xU	cW¥ig	ruhrçahf	Cf«	brŒf	(A)

2.	 mªj	Cf	ruhrçæèUªJ	éy¡f§fis	bgWf.	mjhtJ,	X – A mij d	v‹W	

F¿¥ÃLf	k‰W«	mj‹	bkh¤j¤ij	fh©f	Σd.	

3.	 éy¡f§fë‹	 t®¡f¤ij	 fh©f.	 mjhtJ	 d2	 k‰W«	 mj‹	 bkh¤j«	 Σd2 I	

fh©f.

4.	 ÃwF	Ïªj	kÂ¥òfis	Ñœf©l	N¤Âu¤Âš	ÃuÂæLf.

 σ = ∑ − ∑





d
n

d
n

2 2

F¿¥ò	:	eh«	nkY«	Â£l	éy¡f¤Â‰F	vëjhd	N¤Âu¤ij	ga‹gL¤jyh«.

 
σ = ∑ − ∑( )1 2 2

n
n d d

	 miybt©gutY¡F	σ = ∑ − ∑( )c
N

N fd fd2 2
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vL¤J¡fh£L 9:

Ñœf©l	étu§fS¡F	Â£léy¡f«	fz¡»Lf.

14, 22, 9, 15, 20, 17, 12,11

Ô®Î :

	 c©ikahd	ruhrçæèUªJ	éy¡f§fŸ

kÂ¥òfŸ (X) X – X (X – X) 2

14 –1 1

22 7 49

9 –6 36

15 0 0

20 5 25

17 2 4

12 –3 9

11 –4 16

120 140

 

X = =

= ∑ −






=

= =

120
8

15

140
8
17 5 4 18

2

σ ( )

. .

x x
n

vL¤J¡fh£L 10:

	 10	 khzt®fë‹	 òŸëæaš	 kÂ¥bg©fŸ	 ÑnH	 cŸs	 m£ltizæš	

bfhL¡f¥g£LŸsd.	Â£léy¡f«	fz¡»Lf.

khzt®fŸ					: 1 2 3 4 5 6 7 8 9 10

kÂ¥bg©fŸ	: 43 48 65 57 31 60 37 48 78 59
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Ô®Î	:	(Cf	ruhrçæèUªJ	éy¡f§fŸ)

khzt®fŸ kÂ¥bg©fŸ

(x)

d = x – A 

(A = 57)

d2

1 43 -14 196
2 48 -9 81
3 65 8 64
4 57 0 0
5 31 -26 676
6 60 3 9
7 37 -20 400
8 48 -9 81
9 78 21 441
10 59 2 4

n = 10 Σd = - 44 Σd2 = 1952

  

σ = ∑ − ∑





= − −





= −

=
=

d
n

d
n

2 2

21952
10

44
10

195 2 19 36

175 84
1

. .

.
33 26.

7.6.3 Â£l éy¡f« fz¡»Ljš - bjhl®¢Áa‰w bjhFÂ

m)		c©ikahd	ruhrç	Kiw

M)	Cf	ruhrç	Kiw

Ï)	go	-	éy¡f	Kiw

(m) c©ikahd ruhrç Kiw

gofŸ :

1.	 bjhlç‹	ruhrçia	fh©f.

2.	 ruhrçæèUªJ	všyh	kÂ¥òfS¡F«	éy¡f§fis	fh©f.	mjhtJ	x – x = d.

3.	 éy¡f§fë‹	 t®¡f§fis	 (= d2) f©LÃo¤J,	 cça	 miybt©fshš	 (f) 
bgU¡»dhš	fd2	I	bgwyh«.

4.	 mj‹	bkh¤j¤ij	(Σfd2)	milªJ,	Ã‹	N¤Âu¤ij	ga‹gL¤Jf	σ = ∑
∑
fd

f

2

	 c©ikahd	 ruhrç	 Ã‹d¤Âš	 ÏUªjhš,	 fz¡»Ljš	 mÂf	 neu¤ijÍ«,	

ciH¥igÍ«	 bryÎ	 brŒa	 nt©o	 cŸsJ.	 Mfnt	 Ïªj	 Kiw	 všyh	 neu¤ÂY«	

ga‹glhJ.
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(M) Cf ruhrç Kiw :

	 Ï§F	 éy¡f§fŸ	 c©ikahd	 ruhrçæèUªJ	 vL¡f¥glhkš	 Cf	

ruhrçæèUªJ	vL¡f¥gL»wJ.	nkY«	Ïªj	kh¿æ‹	kÂ¥òfŸ	rkkhd	Ïilbtëæš	

mikahj	neu¤Âš	ga‹gL¤j¥gL«.

gofŸ :

1.	 bjhlçš	 VjhtJ	 xU	 cW¥ig	 Cf	 ruhrçahf	 Cf«	 brŒJ	 mij	 A	 v‹W	

F¿¥ÃLf.

2.	 mªj	Cf	ruhrçæèUªJ	éy¡f§fis	fh©f.	mjhtJ	X – A mij d	v‹W	

F¿¥ÃLf.

3.	 Ïªj	éy¡f§fis	mj‰F	cça	miybt©fshš	bgU¡»,	Σfd bgWf.

4.	 éy¡f§fë‹	t®¡f§fis	fh©f	(d)2.

5.	 éy¡f§fë‹	t®¡f§fis	(d)2	cça	miybt©fshš	(f)	bgU¡»,	Σfd2 bgWf.

6.	 mªj	kÂ¥òfis	Ñœf©l	N¤Âu¤Âš	ÃuÂæLf.

  σ = ∑
∑

− ∑
∑







fd

f

fd

f

2 2
  Ï§F d = X – A,  N = Σf.

vL¤J¡fh£L 11

Ñœf©l	étu§fS¡F	Â£l	éy¡f«	fz¡»Lf.

X  : 20 22 25 31 35 40 42 45
f  : 5 12 15 20 25 14 10 6

Ô®Î :

	 Cf	ruhrçæèUªJ	éy¡f§fŸ.

X f
d = x – A 

(A = 31)
d2 fd fd2

20 5 -11 121 -55 605
22 12 -9 81 -108 972
25 15 -6 36 -90 540
31 20 0 0 0 0
35 25 4 16 100 400
40 14 9 81 126 1134
42 10 11 121 110 1210
45 6 14 196 84 1176

N = 107 Σfd = 167 Σfd2 = 6037
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σ = ∑
∑

− ∑
∑







= − 





= −

=

fd

f

fd

f

2 2

2
6037

107

167

107

56 42 2 44

53

. .

.998 7 35= .

(Ï) go-éy¡f Kiw :

	 kh¿æ‹	 kÂ¥òfŸ	 rk	 Ïilbtëæš	 mikÍ«	 ÏUªjhš,	 Ïªj	 Kiwia	

ga‹gL¤jyh«.

gofŸ :

1.	 bjhlç‹	ika	kÂ¥ig	Cf	ruhrçahf	Cf«	brŒ	A.

2. dt x A

C

−
I	f©LÃo.	Ï§F	C v‹gJ	kÂ¥òfë‹	Ïilna	cŸs	Ïilbtë.

3.	 Ïªj	éy¡f§fŸ	d'	I	cça	miybt©fshš	bgU¡»	Σfd' milf.

4.	 éy¡f§fë‹	t®¡f§fŸ	d' 2 I	fh©f.

5.	 Ïªj	éy¡f	t®¡f§fŸ	(d' 2)	I	cça	miybt©fshš	bgU¡»	Σfd' 2	bgWf.

6.	 Ïªj	kÂ¥òfis	Ñœf©l	N¤Âu¤Âš	ÃuÂæ£L,	Â£l	éy¡f¤ij	bgWf.

 

σ = ∑ − ∑





×fd

N

fd

N
C

' '2 2

vL¤J¡fh£L 12:

	 Ñœ¡f©l	étu§fS¡F	Â£l	éy¡f«	fz¡»Lf.

kÂ¥bg©fŸ			:	 10 20 30 40 50 60
khzt®fŸ	v©â¡if	: 8 12 20 10 7 3

Ô®Î :

kÂ¥bg©fŸ

X
f d ' = −x 30

10
fd' fd' 2

10 8 -2 -16 32
20 12 -1 -12 12
30 20 0 0 0
40 10 1 10 10
50 7 2 14 28
60 3 3 9 27

N = 60 Σfd' = 5 Σfd' 2 = 109
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σ = ∑ − ∑





×

= − 





×

= − ×

fd

N

fd

N
C

' '

. .

2 2

2
109

60

5

60
10

1 817 0 0069 100

1 8101 10

1 345 10

13 45

= ×
= ×
=

.

.

.

7.6.4 Â£léy¡f« f©LÃo¤jš - bjhl® bjhFÂ :

	 bjhl®	 bjhFÂæš	 Â£l	 éy¡f«	 f©LÃo¤jš	 v‹gJ,	 bjhl®¢Áa‰w	

bjhFÂæš	fhQ«	Kiwia	x¤jjhF«.	Mdhš	bjhl®	bjhFÂæš,	ÃçÎfë‹	ika¥	

òŸëfis¡	fhz	nt©L«.	go-éy¡f	Kiw	bgU«ghY«	ga‹gL¤j¥gL»wJ.

mj‰fhd	N¤Âu«	:

 

σ = ∑ − ∑





×

= − −

fd

N

fd

N
C

d
m A

C
C Class

' '

' , .

2 2

interval
 d' = m -A

C
C, − 	ÃçÎ	Ïilbtë.

gofŸ :

1.	 x›bthU	Ãçé‹	ika	òŸëiaÍ«	fh©f.

2.	 eL	kÂ¥ig	Cf	ruhrçahf	Cf«	brŒJ	mij	A	v‹W	F¿¥ÃLf.

3.	 d' = m -A
C

C, −	I	fh©f.

4.	 éy¡f§fŸ	d' I,	cça	miybt©fshš	bgU¡»,	Σfd' I	milf.

5.	 éy¡f§fë‹	t®¡f§fis¡	fh©f	d'2.

6.	 éy¡f§fë‹	 t®¡f§fis	 (d'2) cça	 miybt©fshš	 bgU¡»,	 Σfd'2 I	

milf.

7.	 Ïªj	kÂ¥òfis,	Ñœ¡f©l	N¤Âu¤Âš	ÃuÂæ£L,	Â£léy¡f¤ij	milf.

 

σ = ∑ − ∑





×

= − −

fd

N

fd

N
C

d
m A

C
C Class

' '

' , .

2 2

interval
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vL¤J¡fh£L 13:

	 xU	efçš	xU	M©o‹	Âdrç	j£gbt¥g«	ÑnH	bfhL¡f¥g£LŸsJ.

j£gbt¥g«	oC
eh£fë‹	

v©â¡if

     - 40  to - 30 10
     - 30  to - 20 18
     - 20  to - 10 30
     - 10  to     0 42
         0  to   10 65
       10  to   20 180
       20  to   30 20

365
Â£l	éy¡f¤ij	fh©f.

Ô®Î	:

j£gbt¥g«
ika òŸë

(m)

eh£fë‹	

v©â¡if

f

d
m n

n
'

( )= − −5

10
fd fd2

- 40  to - 30 -35 10 -6 -30 90
- 30  to - 20 -25 18 -4 -36 72
- 20  to - 10 -15 30 -2 -30 30
- 10  to     0 -5 42 0 0 0
    0  to    10 5 65 2 65 65
  10  to    20 15 180 4 360 720
  20  to    30 25 20 6 60 180

N = 365 Σfd = 389 Σfd2 = 1157

  

σ = ∑ − ∑





×

= − 





×

= −

fd

N

fd

N
C

' '

. .

2 2

2
1157

365

389

365
10

3 1699 1 11358 10

2 0341 10

1 4262 10

14 26

×

= ×
= ×

=

.

.

. o c

7.6.5. Ïizªj Â£l éy¡f« :

 N1 cW¥ò¡fis¡bfh©l	 bjhlç‹	 ruhrç	 X1	 k‰W«	 Â£léy¡f«	 σ1, N2 

cW¥ò¡fis¡	 bfh©l	 bjhlç‹	 ruhrç	 X2	 k‰W«	 Â£léy¡f«	 σ2	 v‹whš,	 eh«	

Ïizªj	 T£L¢ruhrç	 k‰W«	 Ïizªj	 Â£l	 éy¡f«	 M»at‰iw¡	 Ñœ¡f©l	

N¤Âu§fis¥	ga‹gL¤Â	fhzyh«.
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X
N X N X
N N

N N N d N d
N N

12
1 1 2 2

1 2

12
1 1

2
2 2

2
1 1

2
2 2

2

1 2

=
+
+

=
+ + +

+
σ

σ σ

 Ï§F  d1 = X 12 - X1

  d2 = X 12 - X2

vL¤J¡fh£L 14:

Ïu©L	»uhk§fë‹	tUkhd	étu§fŸ	ÑnH	bfhL¡f¥g£LŸsd.

»uhk«

A B
k¡fë‹	v©â¡if 600 500
ruhrç	tUkhd« 175 186
tUkhd¤Â‹	Â£l	éy¡f« 10 9

Ïizªj	T£L	ruhrç	k‰W«	Ïizªj	Â£l	éy¡f¤ij	fh©f.

Ô®Î	:

bfhL¡f¥g£lit		 N1 = 600, X1 = 175, σ1 = 10

    N2 = 500, X2 = 186, σ2 = 9

Ïizªj	T£L	ruhrç

         

= × +
+

= + =

=

600 175 500 186
600 500

105000 93000
1100

198000
1100

180

Ïizªj Â£l éy¡f« :

  

σ
σ σ

12
1 1

2
2 2

2
1 1

2
2 2

2

1 2

1 12

2 12

180 175
5

=
+ + +

+

= −
= −
=

= −

N N N d N d
N N

X X

X

1d

d XX2

= −
= −

= × + × + × + ×
+

=

180 186
6

600 100 500 81 600 25 500 36
600 500

6000

12σ

00 40500 15000 18000
1100

133500
1100
121 364
11 02

+ + +

=

=
=

.
.
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σ
σ σ

12
1 1

2
2 2

2
1 1

2
2 2

2

1 2

1 12

2 12

180 175
5

=
+ + +

+

= −
= −
=

= −

N N N d N d
N N

X X

X

1d

d XX2

= −
= −

= × + × + × + ×
+

=

180 186
6

600 100 500 81 600 25 500 36
600 500

6000

12σ

00 40500 15000 18000
1100

133500
1100
121 364
11 02

+ + +

=

=
=

.
.

7.6.6. Â£l éy¡f¤Â‹ Áw¥ÃašòfŸ k‰W« FiwghLfŸ :

Áw¥ÃašòfŸ :

1.	 ÏJ	 Ô®khdkhf	 tiuaW¡f¥g£lJ.	 nkY«	 Ïj‹	 kÂ¥ò	 cWÂahdJ,	 nkY«	

ÏJ	všyh	kÂ¥òfisÍ«	rh®ªjJ.	Ï§F	éy¡f§fë‹	c©ikahd	F¿fŸ	

vL¤J¡	bfhŸs¥gL»‹wd.

2.	 ÏJ	T£L¢ruhrçia	rh®ªjJ.	mjdhš	T£L¢	ruhrçæ‹	všyh	Áw¥ÃašòfS«	

Ïj‰F«	c©L.

3.	 Ájwš	 msitfëš	 ÏJ	 äfÎ«	 K¡»a¤Jt«	 thŒªjJ«,	 bgU«ghY«	

ga‹gL¤JtJ«	MF«.

4.	 nkY«	fz¡»aš	éçth¡f¤Â‰F	cfªjJ.

5.	 khÂç¡TW	V‰w¤	 jhœÎfshš,	Fiwªj	msÎ	 ghÂ¡f¥gLtjhš,	ÏJ	ãiy¤	

j‹ikÍilaJ.

6.	 x£LwÎ¡	bfGit	mséLtj‰F«	k‰W«	khÂç	Kiw¡F«	ÏJ	mo¤jskhF«.

FiwghLfŸ :

1.	 ÏJ	òçªJ	bfhŸtj‰F	vëjhdjšy.	nkY«	ÏJ	fz¡»Ltj‰F	fodkhdJ.

2.	 ÏJ	 äif	 kÂ¥òfS¡F	 mÂf	 ãiwia¤	 jU»‹wJ.	 Vbd‹whš	 kÂ¥òfŸ	

t®¡fkh¡f¥gL»‹wd.

3.	 ÏJ	jå¤j	Ájwš	msitahjyhš,	x¥ÃLjY¡F	ÏJ	ga‹glhJ.

7.6.7. khWgh£L¡ bfG :

	 Â£léy¡f«	xU	jå¤j	Ájwš	msit.	ÏJ,	nrfç¡f¥g£l	étu	kÂ¥òfë‹	

myFfshnyna	 miH¡f¥gL»wJ.	 khzt®fë‹	 vilfë‹	 Â£l	 éy¡f¤Jl‹	

khzt®fë‹	cau§fë‹	Â£l	éy¡f¤ij	 x¥Ãl	KoahJ.	 Vbd‹whš	 Ïu©Lnk	

bt›ntW	myFfshš	F¿¥Ãl¥gL»‹wd.	mjhtJ	cau§fŸ	br.Û£lçY«,	vilfŸ	

»nyh	»uhäY«	F¿¡f¥gL»‹wd.	x¥ÃL«	neh¡f¤Â‰fhf,	Â£l	éy¡f¤ij	x¥Õ£L	

Ájwš	msitahf	kh‰w	nt©L«.	Ïªj	x¥Õ£L	Ájwš	msit	khWgh£L¡	bfG	vd	

m¿a¥gL»wJ.
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	 Â£l	éy¡f¤ij,	T£L¢	ruhrçæš	tF¤J,	100	Mš	bgU¡»	khWgh£L¡	bfG	

bgw¥gL»wJ.

	 F¿p£oš,	khWgh£L¡	bfG	(C.V.) = = ×σ
X

100

	 Ïu©L	mšyJ	mj‰F«	nk‰g£l	bjhl®fë‹	khWghLfis	x¥Ãl,	khWgh£L¡	

bfGit¥	 ga‹gL¤jyh«.	 étu§fë‹	 bjhl®fŸ	 mšyJ	 FG¡fŸ	 Ït‰¿š	 vj‹	

khWgh£L¡	 	 bfG	 mÂfkhf	 cŸsnjh,	 mªj	 FG,	 mÂf	 khWghL,	 Fiwªj	 ãiy¤	

j‹ik,	Fiwªj	 Óuh‹ik,	Fiwªj	 khwh¤j‹ik,	Fiwªj	xUgo¤	 j‹ik	cilaJ	

v‹W«,	khWgh£L¡	bfG	FiwªJ	cŸs	FG,	Fiwªj	khWghL,	mÂf	ãiy¤j‹ik,	

mÂf	Óuh‹ik,	mÂf	khwh¤j‹ik,	mÂf	xUgo¤j‹ik	cilaJ	v‹W«	Twyh«.

vL¤J¡fh£L 15

	 xnu	 bjhê‰	 ng£ilæš	 mikªJŸs	 A k‰W« B	 ãWtd§fë‹	 ruhrç	 thu	

CÂa§fŸ	(%ghæš)	k‰W«	Â£l	éy¡f§fŸ	ÑnH	cŸsd.

ãWtd« ruhrç Â£léy¡f«
Cêa®fë‹	

v©â¡if

A 34.5 5 476
B 28.5 4.5 524

1. A mšyJ B, vªj	ãWtd«,	mÂf	bjhifia	thu	CÂakhf	bfhL¡»wJ	?

2. A mšyJ B, vªj	ãWtd«	jå	eg®	CÂa¤Âš	mÂf	khWgh£il	cilaJ	?

Ô®Î :

bfhL¡f¥g£lit		 N1 = 476, X1 = 34.5, σ1 = 5

   N2 = 524, X2 = 28.5, σ2 = 4.5

1.		 ãWtd«	A Mš	tH§f¥gL«	bkh¤j	CÂa¤	bjhif

   = 34.5 × 476

   = %.	16,422

 ãWtd«	B Mš	tH§f¥gL«	bkh¤j	CÂa¤	bjhif

   = 28.5 × 524

   = %.	14,934.

	 Mfnt	ãWtd«	A	mÂf	bjhifia,	thu	CÂakhf	tH§F»wJ.

2.		 ãWtd«	A k‰W« B	Ï‹	thu	CÂa¥	gutY¡F	khWgh£L¡	bfGit¡	fh©f.

	 khWgh£L¡	bfG	(A) = 
σ1

1

100

5

34 5
100 14 49

X
×

= × =
.

. %
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	 khWgh£L¡	bfG	(B) = 
σ2

2

100

4 5

28 5
100 15 79

X
×

= × =.

.
. %

	 ãWtd«	B	 jåeg®	CÂa¤Âš	mÂf	msÎ	khWghL	cilaJ.	 Vbd‹whš	B 
ãWtd¤Âš	 khWgh£L¡	 bfG,	 A ãWtd¤Â‹	 khWgh£L¡	 bfGit	 él	 mÂfkhf	

cŸsJ.

vL¤J¡fh£L 16

	 ÏU	 efu§fëš,	 IªJ	 M©Lfëš	 xU	 F¿¥Ã£l	 g©l¤Â‹	 éiyfŸ	 ÑnH	

bfhL¡f¥g£LŸsd.

éiy	

efu« A

éiy	

efu« B

20 10
22 20
19 18
23 12
16 15

	 vªj	efu¤Â‹	éiyfëš	mÂf	ãiy¤j‹ik	fhz¥gL»wJ?

Ô®Î :

c©ikahd	ruhrç	Kiw

efu« A efu« B

éiyfŸ

(X)

X = 20 
æèUªJ	

éy¡f§fŸ 
dx

dx2
éiyfŸ

(Y)

Y = 15 
æèUªJ	

éy¡f§fŸ 
dy

dy2

20 0 0 10 -5 25

22 2 4 20 5 25

19 -1 1 18 3 9

23 3 9 12 -3 9

16 -4 16 15 0 0

Σx = 100 Σdx = 0 Σdx2 = 30 Σy = 75 Σdy = 0 Σdy2 = 68
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efu« A :

 

X = ∑ = =

= ∑ − = ∑ = = =

x
n

x x
n

dx
nx

100
5

20

30
5

6 2 45
2 2

σ ( ) .

	 khWgh£L¡	bfG	(x) = 
σx

x
× 100

    
= × =2 45
20

100 12 25. . %

efu« B :

 

Y = ∑ = =

= ∑ − = ∑ = = =

y
n

y y
n

dy
ny

75
5

15

68
5

13 6 3 69
2 2

σ ( ) . .

	 khWgh£L¡bfG	(y) = 
σ y

y
× 100

    
= × =3 69
15

100 24 6. . %

 efu« A Ï‹	khWgh£L¡	bfG	Fiwthf	cŸsjhš,	 efu«	A, efu« B	ia	él	

éiyfëš	ãiy¤j	j‹ik	fhz¥gL»wJ.

7.7. éy¡f¥ bgU¡F¤ bjhif (Moments) :

7.7.1. tiuaiw :

	 xU	 gutè‹	 T£L	 ruhrçæèUªJ	 vL¡f¥g£l	 éy¡f§fë‹	 bt›ntW	

mL¡Ffë‹	T£L¢	ruhrçia	éy¡f¥	bgU¡F¤	bjhif	vd	tiuaW¡f¥gL»wJ.	

Ïªj	 éy¡f¥	 bgU¡F¤	 bjhiffŸ	 ika	 éy¡f¥	 bgU¡F¤	 bjhiffŸ	 v‹W	

miH¡f¥gL»‹wd.	 Kjš	 eh‹F	 	 ika	 	 éy¡f¥	 	 bgU¡F¤	 	 bjhiffŸ	 	 ÑnH	

tiuaW¡f¥	gL»‹wd.

jå¤bjhFÂ
bjhl®¢Áa‰w	

bjhFÂ

T£L¢	 ruhrçæèUªJ	 vL¡f¥g£l	

Kjš	éy¡f¥	bgU¡F¤	bjhif	μ1
∑ − =( )x x
n

0 ∑ − =f x x( )
N

0

Ïu©lh«	éy¡f¥	bgU¡F¤	bjhif	μ2 ∑ − =( )x x
n

2
2σ ∑ −f x x( )2

N
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_‹wh«	éy¡f¥	bgU¡F¤	bjhif	μ3 ∑ −( )x x
n

3 ∑ −f x x( )3

N

eh‹fh«	éy¡f¥	bgU¡F¤	bjhif	μ4 ∑ −( )x x
n

4 ∑ −f x x( )4

N

μ xU	»nu¡f	vG¤J,	mij	äô	v‹W	c¢rç¡f	nt©L«.

	 T£L¢	 ruhrç	 Ã‹d	 kÂ¥ghf	 ÏUªjhš,	 éy¡f¥	 bgU¡f¤	 bjhif	 fhQjš	

v‹gJ	 fod	 ntiyahF«.	 Ïªj	 neu§fëš,	 xU	 MÂæèUªJ	 éy¡f¥	 bgU¡F¤	

bjhiffŸ	 f©LÃo¤J	 Ã‹	mt‰iw	 ika	 éy¡f¥	 bgU¡F¤	 bjhiffshf	 kh‰w	

nt©L«.	 Ïªj	 éy¡f¥	 bgU¡F¤	 bjhiffŸ,	 MÂæèUªJ	 vL¡f¥g£l	 éy¡f¥	

bgU¡F¤	 bjhiffŸ	 vd¥gL«.	 MÂæèUªJ	 vL¡f¥g£l	 Kjš	 eh‹F	 éy¡f¥	

bgU¡F¤	bjhiffŸ	-	jå¤	bjhFÂ.

 

µ µ

µ µ

' ( ) ' ( )

' ( ) ' (

1 2

2 2

3

3 3

4

= ∑ − = ∑ = ∑ − = ∑

= ∑ − = ∑ = ∑ −

X A
N N

X A
N N

X A
N N

X A

d d

d ))4 4

N N
= ∑ d

Ï§F A -	VjhtJ	MÂ,	d = X - A.

	 MÂæèUªJ	 vL¡f¥g£l	 Kjš	 eh‹F	 éy¡f¥	 bgU¡F¤	 bjhiffŸ	 -	

bjhl®¢Áa‰w	bjhFÂ	(go	-	éy¡f	Kiw)

 

µ µ

µ µ

' ' ' '

' ' ' '

1 2

2
2

3

3
3

4

4
4

= ∑ × = ∑ ×

= ∑ × = ∑ ×

fd fd

fd fd
N

C
N

C

N
C

N
C

Ï§F d
X A

C
' = − A, -	MÂ,	C – ÃçÎ	Ïilbtë	öu«

MÂæèUªJ	 	 vL¡f¥g£l	 	 Kjš	 	 eh‹F	 	 éy¡f¥	 bgU¡F¤	 bjhiffŸ	 -	 bjhl®	

bjhFÂ.

 

µ µ

µ µ

' ' ' '

' ' ' '

1 2

2
2

3

3
3

4

4
4

= ∑ × = ∑ ×

= ∑ × = ∑ ×

fd fd

fd fd
N

C
N

C

N
C

N
C

 Ï§F d ' = −m A
C

, A -	MÂ,		C –  ÃçÎ	Ïilbtë	öu«,

     m – Ãçé‹	ika¥	òŸë.
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7.8  MÂæèUªJ  vL¡f¥g£l  éy¡f¥  bgU¡F¤  bjhif k‰W« ika éy¡f¥ 

bgU¡F¤ bjhif Ït‰¿åilna cŸs cwÎ.

 μ1 = μ'1 – μ'1 = 0      μ2 = μ'2 – μ'1
2 

 μ3 = μ'3 – 3μ'1 μ'2 + 2(μ'1)3

 μ4 = μ'4 – 4μ'3 μ'1 + 6μ'2
 – μ'1

2 – 3μ'1
4

vL¤J¡fh£L 17:

	 ÑnH	 bfhL¡f¥g£LŸs	 étu§fëèUªJ,	 Kjèš	 VjhtJ	 MÂæèUªJ	

vL¡f¥g£l	Kjš	 eh‹F	éy¡f¥	 bgU¡F¤	 bjhiffis¡	 f©LÃo¤J	ÃwF	ika	

éy¡f¥	bgU¡F¤	bjhiffis	f©LÃo.

X  : 0 1 2 3 4 5 6 7 8
F   : 5 10 15 20 25 20 15 10 5

Ô®Î :

X f fx
d = x – x 

(x - 4)
fd fd2 fd3 fd4

0 5 0 -4 -20 80 -320 1280
1 10 10 -3 -30 90 -270 810
2 15 30 -2 -30 60 -120 240
3 20 60 -1 -20 20 -20 20
4 25 100 0 0 0 0 0
5 20 100 1 20 20 20 20
6 15 90 2 30 60 120 240
7 10 70 3 30 90 270 810
8 5 40 4 20 80 320 1280

N  
= 125

Σfx  
= 500

Σd = 0 Σfd = 0 Σfd2 = 500 Σfd3 = 0
Σfd4  

= 4700

 

X
fx

N

fd

N

fd

N

fd

N

= ∑ = =

= ∑ = = = ∑ = =

= ∑ =

500

125
4

0

125
0

500

125
4

0

12

1 2

2

3

3

µ µ

µ
55

0
4700

125
37 64

4

= = ∑ = =µ fd

N
.

vL¤J¡fh£L 18:

	 ÑnH	 bfhL¡f¥g£LŸs	 étu§fëèUªJ,	 Kjèš	 VjhtJ	 MÂæèUªJ	

vL¡f¥g£l	Kjš	 eh‹F	éy¡f¥	 bgU¡F¤	 bjhiffis¡	 f©LÃo¤J	ÃwF	ika	

éy¡f¥	bgU¡F¤	bjhiffis¡	f©LÃo.



163

X  : 30-33 33-36 36-39 39-42 42-45 45-48
f    : 2 4 26 47 15 6

Ô®Î	:

 

X
ika 

òŸëfŸ

(m)
f d

m
'

( . )= − 37 5

3
fd' fd'2 fd'3 fd'4

30-33 31.5 2 -2 -4 8 -16 32
33-36 34.5 4 -1 -4 4 -4 4
36-39 37.5 26 0 0 0 0 0
39-42 40.5 47 1 47 47 47 47
42-45 43.5 15 2 30 60 120 240
45-48 46.5 6 3 18 54 162 486

N  
= 100

Σfd' = 
87

Σfd'2 = 
173

Σfd'3 = 
309

Σfd'4  
= 809

 

µ 1  =
'fd

N
∑ ×  c  =

100
87 × c  = 261

100
= 2.61

µ 2  =
2'fd

N
∑ × c2  =

100
173 × 9     =

100
1557  = 15.57

µ 3  =
'3fd

N
∑ × c3  =

100
309 ×  27  =

100
8343  = 83.43

µ 4  =
' 4fd

N
∑ × c4  =

100
809 × 81 = 65529

100
= 655.29

ika	éy¡f¥	bgU¡F¤	bjhiffŸ	:

 μ1  = 0  

 μ2  = μ'2 – μ'1
2 

  = 15.57 – (2.61)2

  = 15.57 – 6.81 = 8.76

 μ3  = μ'3 – 3μ'2 μ'1 + 2μ'1
3

  = 83.43 – 3(2.61) (15.57) + 2 (2.61)3

  = 83.43 – 121.9 + 35.56 = –2.91

 μ4  = μ'4 – 4μ'3 μ'1 + 6μ'2
 μ'1

2 – 3μ'1
4

  = 665.29 – 4(83.43) (2.61) + 6 (15.57) (2.61)2 – 3(2.61)4

  = 665.29 – 871.01 + 636.39 – 139.214

  = 291.454
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7.9 nfh£l« :

7.9.1. bghUŸ :

	 nfh£l«	 v‹whš	 rk¢Óç‹ik	 v‹W	 bghUŸgL«.	 bfhL¡f¥g£l	étu§fë‹	

cjéÍl‹	 tiua¥gL«	 tistiuæ‹	 tot¤ij¥	 g‰¿	 bjçªJ¡	 bfhŸs	 nfh£l«	

g‰¿	 eh«	 m¿ªJ	 bfhŸs	 nt©L«.	 bfhL¡f¥g£oU¡F«	 gutèš,	 T£L¢	 ruhrç	 =	

Ïilãiy	=	KfL,	v‹w	ãiyæš	ÏU¡Fkhdhš	mªj	gutš	rk¢Ó®	gutyhF«.

	 xU	gutèš	T£L¢	ruhrç	≠ Ïilãiy ≠	KfL,	v‹whš	mJ	rk¢Ó®	m‰w	gutš	

vd¥gL«.	 nkY«	 mJ	 nfh£lKila	 gutš	 v‹W	 miH¡f¥gL«.	 m¤jifa	 gutš,	

neçil	nfh£l¥	gutš	mšyJ	vÂçil	nfh£l¥	gutyhf	ÏU¡F«.

(m) rk¢Ó® gutš :

T£L¢ruhrç	=	Ïilãiy	=	KfL

	 nk‰f©l	 gl¤Â‹	 _y«,	 rk¢Ó®	 gutèš	 T£L¢	 ruhrç,	 Ïilãiy	 k‰W«	

KfL	 M»at‰¿‹	 kÂ¥òfŸ	 xnu	 òŸëæš	 bghUªÂæU¡F«	 v‹gJ	 bjëth»wJ.	

tistiuæ‹	eL¥òŸëæ‹	ÏU	òwK«	kÂ¥òfŸ	rkkhf¥	guéæU¡F«.

(M) neçil nfh£l¥ gutš

	 nk‰f©l	gl¤Â‹	_y«	nfh£l¥	gutèš,	T£L¢ruhrç	c¢r	kÂ¥igÍ«	k‰W«	

KfL	Fiwªj	kÂ¥ig	bg‰W«,	Ïit	Ïu©o‰»ilna	Ïilãiy	mikªJ«	ÏU¡F«,	

v‹gJ	bjëth»wJ.	neçil¡	nfh£l¥	gutèš	kÂ¥òfŸ	mÂf	mséš	ÏlJ	òw¤ij	

él	tyJ	òw¤Âš	gué	ÏU¡F«.

KfL    T£L¢ruhrçÏilãiy   
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(Ï) vÂçil nfh£l¥ gutš :

	 nk‰f©l	gl¤Â‹	_y«,	vÂçil	nfh£l¥	gutèš,	KfL	c¢r	kÂ¥igÍ«,	T£L	

ruhrç	Fiwªj	kÂ¥ig	bg‰W«,	Ïit	Ïu©o‰»ilna	Ïilãiy	mikªJ«	ÏU¡F«	

v‹gJ	bjëth»wJ.	vÂçil	nfh£l¥	gutèš,	kÂ¥òfŸ	mÂf	mséš	tyJ	òw¤ij	

él,	ÏlJ	òw¤Âš	gué	ÏU¡F«.

7.10 nfh£l msitfŸ :

K¡»akhd nfh£l msitfshtd:

 (i)    fh®š	-	Ãa®rå‹	nfh£l¡bfG.

 (ii)   bgsèæ‹	nfh£l¡	bfG.

 (iii)  éy¡f¥	bgU¡F¤	bjhifia¢	rh®ªj	nfh£l	msit.

7.10.1 fh®š-Ãa®rå‹ nfh£l¡ bfG :

	 fh®š-Ãa®rå‹	T‰W¥go,	nfh£l	msit	-	T£L¢ruhrç	KfL.	Ïªj	msit,	

Ïu©L	 mšyJ	 mj‰F	 nk‰g£l	 gutšfis¢	 Áwªj	 Kiwæš	 x¥Ãl	 V‰wjšy,	

Vbd‹whš	bt›ntW	bjhl®fS¡F	bt›ntW	myFfŸ	ÏU¡F«.	Ïªj	Ïl®gh£il	

jé®¥gj‰fhf	 x¥Õ£L	 nfh£l	 msitahd	 fh®š-Ãa®rå‹	 nfh£l¡	 bfGit¥	

ga‹gL¤J»nwh«.

	 fh®š-Ãa®rå‹	nfh£l¡bfG	=	
T£L¢	ruhrç	-	KfL

Â£léy¡f«

	 KfL	 	 Ô®khdkhf	 	 tiuaW¡f¥	 	 glhj	 	 Ïl¤Âš,	 	 Ïªj	 bfG	 Ñœ¡f©l	

N¤Âu¤ij¥	ga‹gL¤Â	f©LÃo¡f¥gL»wJ.

	 fh®š-Ãa®rå‹	nfh£l¡	bfG	=	
	3	(T£L¢	ruhrç	-	Ïilãiy)

Â£léy¡f«

vL¤J¡fh£L 19:

Ñœ¡f©l	étu§fS¡F	fh®š-Ãa®rå‹	nfh£l¡	bfGit	fz¡»Lf.

25,	15,	23,	40,	27,	25,	23,	25,	20

KfL    T£L¢ruhrç Ïilãiy   
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Ô®Î :

	 ruhrç	k‰W«	Â£léy¡f«	fhzš.

RU¡f Kiw:

msÎ

A = 25 æèUªJ	

éy¡f§fŸ

D

d2

25 0 0
15 -10 100
23 -2 4
40 15 225
27 2 4
25 0 0
23 -2 4
25 0 0
20 -5 25

N = 9 Σd = -2 Σd2 = 362

	 T£L¢ruhrç					=	A + x A d
n

= + Σ

   

= + − = − =

= ∑ − ∑





= − −





=

25 2
9

25 0 22 24 78

362
9

2
9

40

2 2

2

. .

.

σ d
n

d
n

222 0 05

40 17
6 3

−

=
=

.

.
.

 KfL	=	25,	Vbd‹whš	Ïªj	msÎ	3	Kiw	ÂU«g	ÂU«g	tªJŸsJ.

	 fh®š-Ãa®rå‹	nfh£l¡	bfG	=	
T£L¢	ruhrç	-	KfL

Â£l	éy¡f«

   
= − = − = −24 78 25

6 3
0 22
6 3

0 03.
.

.

.
.

vL¤J¡fh£L 20:

	 Ñœ¡f©l	étu§fS¡F	nfh£l¡bfGit	fh©f.

msÎ												:	 3 4 5 6 7 8 9 10
miybt©	: 7 10 14 35 102 136 43 8
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Ô®Î	:

msÎ
miybt©

(f)

A = 6 
æèUªJ	

éy¡f§fŸ

(d)

d2 fd fd2

3 7 -3 9 -21 63
4 10 -2 4 -20 40
5 14 -1 1 -14 14
6 35 0 0 0 0
7 102 1 1 102 102
8 136 2 4 272 544
9 43 3 9 129 387
10 8 4 16 32 128

N = 355 Σfd = 480 Σfd2 = 1278

	 T£L¢ruhrç					= A
N N N

355 355

+ ∑ = ∑ − ∑





= + = − 





=

fd fd fdσ
2 2

2

6 480
355

1278 480

66 1 35 3 6 1 82

7 35 1 78 1 33

+ = −

= = =

. . .

. . .

          KfL	=	8

	 							nfh£l¡bfG	=	
T£L¢	ruhrç	-	KfL

Â£léy¡f«

          
= − = − = −7 35 8

1 33

0 65

1 33
0 5

.

.

.

.
.

vL¤J¡fh£L 21:

bfhL¡f¥g£oU¡F«	gutY¡F	fh®š-Ãa®rå‹	nfh£l¡	bfGit	fh©f.

X  : 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40
F   : 2 5 7 13 21 16 8 3

Ô®Î :

20-25	v‹w	ÃçÎ	c¢r	miybt©iz	bg‰¿U¥gjhš,	KfL	Ïªj	Ãçéš	mikÍ«.

 KfL = l
f f
f f f

+
−

− −
×1 0

1 0 22
C

 l = 20, f1 = 21, f0 = 13, f2 = 16, C = 5
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 KfL = + −
× − −

×

= + ×
−

= +

= + =

20 21 13
2 21 13 16

20 8 5
42 29

20 40
13

20 3 08 23 08

5

. .

ruhrç k‰W« Â£l éy¡f« fhzš :

X
ika 

òŸëfŸ

m

miy

bt©

f

éy¡f§fŸ

d' = 
m − 22 5

5

. fd' d'2 fd'2

0-5 2.5 2 -4 -8 16 32
5-10 7.5 5 -3 -15 9 45
10-15 12.5 7 -2 -14 4 28
15-20 17.5 13 -1 -13 1 13
20-25 22.5 21 0 0 0 0
25-30 27.5 16 1 16 1 16
30-35 32.5 8 2 16 4 32
35-40 37.5 3 3 9 9 27

N = 75 Σfd = -9 Σfd'2 = 193

	 T£L¢ruhrç					=	A + x A fd
N

c= + ×Σ

   

= + −





×

= −

= −
=

= ∑ − ∑




22 5 9
75

5

22 5 45
75

22 5 0 6
21 9

2

.

.

. .

.

σ fd
N

fd
N 

×

= − −





×

= − ×

= ×
= ×

2

2193
75

9
75

5

2 57 0 0144 5

2 5556 5
1 5986 5

c

. .

.
.

== 7 99.
   

= + −





×

= −

= −
=

= ∑ − ∑




22 5 9
75

5

22 5 45
75

22 5 0 6
21 9

2

.

.

. .

.

σ fd
N

fd
N 

×

= − −





×

= − ×

= ×
= ×

2

2193
75

9
75

5

2 57 0 0144 5

2 5556 5
1 5986 5

c

. .

.
.

== 7 99.
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	 fh®š-Ãa®rå‹	nfh£l¡	bfG	=	
T£L¢	ruhrç	-	KfL

Â£léy¡f«

   

= −

= − = −

21 9 23 08
7 99

1 18
7 99

0 1477

. .
.

.
.

.

7.10.2. bgsèæ‹ nfh£l¡ bfG :

	 fh®š-Ãa®rå‹	 	 nfh£l¡	 	 bfGit	 ms¡f,	 bjhlç‹	 bkh¤j	 kÂ¥òfS«	

njit.	nguhÁça®.	bgsè,	fhškhd§fis¢	rh®ªj	xU	N¤Âu¤ij¡	TW»wh®.	rk¢Ó®	

gutèš	fhškhd§fŸ		ÏilãiyæèUªJ	rk	öu¤Âš	mikªJŸsd.

	 mjhtJ,	Ïilãiy	-	Q1 = Q3 – Ïilãiy,	Mdhš	nfh£l¥	gutèš,	fhškhd§fŸ	

ÏilãiyæèUªJ	rköu¤Âš	ÏU¥gÂšiy.	vdnt	bgsè	TW«	N¤Âu«	:

	 bgsèæ‹	nfh£l¡	bfG	(sk) = 
Q3 + Q1– 2 Ïilãiy

Q3 – Q1
vL¤J¡fh£L 22

Ñœ¡f©l	bjhlU¡F	bgsèæ‹	nfh£l¡bfGit¡	fh©f.

2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22

Ô®Î :

bfhL¡f¥g£oU¡F«	étu§fŸ	VW	tçiræš	cŸsd.

2, 4, 6, 10, 12, 14, 16, 18, 20, 22

  Q1  = 
n +




1
4

MtJ	cW¥Ã‹	msÎ

   = 
11 1
4
+





MtJ	cW¥ò	msÎ

   = 3 MtJ cW¥Ã‹	msÎ	

   = 6

  Q3  = 3 
n +




1
4

 MtJ	cW¥Ã‹	msÎ

   = 3
11 1
4
+



  MtJ cW¥Ã‹	msÎ	

   = 9MtJ	cW¥Ã‹	msÎ

   = 18
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 Ïilãiy =  
n +




1
2  MtJ	cW¥Ã‹	msÎ

   =  
11 1
2
+



  MtJ	cW¥Ã‹	msÎ

   = 6MtJ	cW¥Ã‹	msÎ

   = 12

	 bgsèæ‹	nfh£l¡bfG  = 
Q3 + Q1– 2 Ïilãiy

Q3 - Q1

     
= + − ×

−
=18 6 2 12

18 6
0

	 nfh£l¡	bfG	=	0	v‹gjhš,	bfhL¡f¥g£oU¡F«	bjhl®	rk¢Ó®	bjhluhF«.

vL¤J¡fh£L 23:

 Ñœ¡f©l	bjhlU¡F	bgsèæ‹	nfh£l¡bfGit¡	fh©f.

msÎ			: 4 4.5 5 5.5 6 6.5 7 7.5 8
f            : 10 18 22 25 40 15 10 8 7

Ô®Î :

msÎ F FéÎ	

miybt©

4 10 10
4.5 18 28
5 22 50

5.5 25 75
6 40 115

6.5 15 130
7 10 140

7.5 8 148
8 7 155

 Q1  = N
th+




1

4
 MtJ	cW¥Ã‹	msÎ

  = +





155 1
4

 MtJ	cW¥Ã‹	msÎ

  = 39 MtJ	cW¥Ã‹	msÎ

  = 5
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 Q2  = Ïilãiy = 
N +




1

2
MtJ	cW¥Ã‹	msÎ

  = 155 1
2
+





MtJ	cW¥Ã‹	msÎ

  = 78 MtJ	cW¥Ã‹	msÎ

  = 6

 Q3  = 3 N
th+




1

4
 MtJ	cW¥Ã‹	msÎ

  = 3 = +





155 1
4

 MtJ	cW¥Ã‹	msÎ

  = 117 MtJ	cW¥Ã‹	msÎ

  = 6.5

	 bgsèæ‹	nfh£l¡	bfG  = 
Q3 + Q1– 2 Ïilãiy

Q3 – Q1

     

= + − ×
−

= −

= − = −

6 5 5 2 6

6 5 5

11 5 12

1 5
0 5

1 5
0 33

.

.

.

.
.

.
.

vL¤J¡fh£L 24:

Ñœ¡f©l	gutèš,	bgsèæ‹	nfh£l¡	bfGit¡	fz¡»Lf.

CÂa«	(%)	 10-20 20-30 30-40 40-50 50-60 60-70 70-80
eg®fë‹	

v©â¡if
1 3 11 21 43 32 9

Ô®Î :

CÂa«	(%)	 f FéÎ	

miybt©

10-20 1 1
20-30 3 4
30-40 11 15
40-50 21 36
50-60 43 79
60-70 32 111
70-80 9 120

N = 120
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Q

N

1 1

1

1
1

4

4
120
4

30

= +
−

×







= =

l
m

f
c

N

Q1	ÃçÎ  = 40 – 50

 l1 = 40, m1 = 15, f1 = 21, c1 = 10

 

∴ = + − ×

= +

= + =

Q1 40 30 15
21

10

40 150
21

40 7 14 47 14. .

 Q2 = Ïilãiy = l
m

f
c+

−
×

N
2

   

N
2

120
2

60= =

 Ïilãiy	ÃçÎ  = 50 – 60

 l = 50, m = 36, f = 43, c = 10

 Ïilãiy  = + − ×

= +

= +
=

50 60 36
43

10

50 240
43

50 5 58
55 58

.
.

           

Q l

N
m

f
c

N

3 3

3

3
3

3
4

3
4

3
120

4
90

= +
−

×

= × =

 Q3	ÃçÎ  = 60 – 70

 l3 = 60, m3 = 79, f3 = 32, c3 = 10
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∴ = + − ×

= +

= +
=

Q3 60 90 79
32

10

60 110
32

60 3 44
63 44

.
.

	 bgsèæ‹	nfh£l¡	bfG  = 
Q3 + Q1– 2 Ïilãiy

Q3 – Q1

     

= + − ×
−

= −

= −

63 44 47 14 2 55 58
63 44 47 14

110 58 111 16
16 30

0 58
16

. . .
. .

. .
.

.
..

.
30

0 0356= −

7.10.3. éy¡f¥ bgU¡F¤ bjhifia¢ rh®ªj nfh£l msit :

	 éy¡f¥	bgU¡F¤	bjhifia¢	rh®ªj	nfh£l	msitia	β1	v‹»w	F¿p£lhš	

F¿¡f¥gL«.	mj‹	N¤Âu«,

  

β
µ
µ1
3
2

2
3=

7.11 j£ilasÎ :

	 xU	tis	nfh£o‹	c¢Áia¥	g‰¿	m¿ªJ	bfhŸs	j£il	msÎ	ga‹gL»wJ.	

ika¥	ngh¡F	msit,	Ájwš	msit	k‰W«	nfh£l«	M»ait	miybt©	gutè‹	

g©òfis	 étç¡»‹wd.	 Mdhš	 Ïªj	 msitfŸ	 gutè‹	 g©òfis¥	 g‰¿	 xU	

bjëthd	f©nzh£l¤ij	më¥gÂšiy.

	 tistiuæ‹	 tot¤ij	 ms¥gj‰F	 Ïu©L	 msitfŸ	 cŸsd.	 nfh£l«,	

bjhlç‹	 rk¢Óç‹ikia	F¿¥ÃL»wJ	 k‰W«	 j£ilasÎ	tistiuæ‹	c¢Áia¥	

g‰¿	m¿ªJ	bfhŸs	cjÎ»wJ.	 všyh	miybt©	tistiufS«	bt›ntW	c¢Á	

msit	mšyJ	j£il	msit	btë¥gL¤J»‹wd.	Ïªj	miybt©	tistiuæ‹	

g©ng	j£il	msÎ	vd¥gL»wJ.

	 j£il	 msitahdJ	 miybt©	 tistiuæ‹	 c¢Áæ‹	 tot¤ij	

F¿¥ÃL»wJ.	 xU	miybt©	tistiu,	 Ïašãiy	tistiuia	él	 vªj	msÎ	

mÂf		j£ilianah	mšyJ	Fiwªj	j£ilianah	bg‰WŸsJ	v‹gij	j£il	msit	

_y«	m¿ayh«.	 	 rk¢Óuhd,	kâtot	Ïaš	ãiy	tistiuahdJ	 "Ïašãiy"	vd	

bgaçl¥gL»wJ.	 xU	 tistiu,	 Ïašãiy	 tistiunahL	 x¥ÃL«	 nghJ	 mÂf«	

FW»Í«,	Tça	c¢Áia	cilajhfÎ«	ÏUªjhš	mJ	Fiw¤	j£il	vd¥gL»wJ.	xU	

tistiu,	Ïašãiy	tistiunahL	x¥ÃL«	nghJ	mÂf	j£ilahf	ÏUªjhš	mJ	

äif¤j£il	vd¥gL»wJ.
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P

M

L L = Fiw¤	j£il

M = Ïaš	j£il

P = äif¤	j£il

7.11.1 j£il msit :

	 xU	miybt©	gutè‹,	éy¡f¥	bgU¡F¤	bjhifia	rh®ªj	j£il	msit	

β2 vd¡		F¿¡f¥g£L		Ñœ¡f©lthW		tiuaW¡f¥gL»wJ.

  

β
µ
µ2
4

2
2=

 β2 = 3 våš,	mªj¥	gutš	Ïašãiy¥	gutš	v‹W«	mj‹	tistiu	Ïašãiy	

v‹W«	miH¡f¥gL»wJ.

 β2 > 3 våš,	mªj¥	 gutš	mÂf	c¢Áia	cilaJ	 v‹W«,	mj‹	tistiu	

Fiw¤	j£il	v‹W«	miH¡f¥gL»wJ.

 β2 < 3 våš,	mªj¥	gutš	mÂf	j£ilia	cilaJ	v‹W«,	mj‹	tistiu	

äif¤	j£il	v‹W«	miH¡f¥gL»wJ.

vL¤J¡fh£L 25

Ñœ¡f©l	étu§fS¡F	β1  k‰W« β2  I¡	f©LÃo.

X 0 1 2 3 4 5 6 7 8
F 5 10 15 20 25 20 15 10 5

Ô®Î :

	 (F¿¥ò	 :	 Kjš	 eh‹F	 ika	 éy¡f¥	 bgU¡f¤	 bjhiffë‹	 thŒghLfŸ	

vL¤J¡fh£L	17	Ïš	cŸsd.	mt‰iw	ga‹gL¤Â	β1 k‰W« β2	it¡	fh©f.)

 

µ µ

µ µ

1 2

2

3

3

4

4

0
500

125
4

0
4700

125
37 6

= = ∑ = =

= ∑ = = ∑ = =

fd

N

fd
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vL¤J¡fh£L 26

	 bfhL¡f¥g£oU¡F«	étu§fS¡F	β1 k‰W« β2	M»at‰iw¡	fz¡»L.

X  : 30-33 33-36 36-39 39-42 42-45 45-48
f   : 2 4 26 47 15 6

Ô®Î	:

	 (F¿¥ò	 :	 MÂia	 	 k‰W«	 	 ruhrçia¥	 	 bghW¤J	 Kjš	 eh‹F	 ika	 éy¡f¥	

bgU¡F¤	bjhiffë‹	thŒ¥gh£il¥	ga‹gL¤Â	β1 k‰W« β2 it¡ fh©f)

 μ1 = 0,  μ2 = 8.76  μ3 = – 2.91,  μ4 = 291.454
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 β2  > 3 v‹gjhš,	Ïªj	tistiu	Fiw¤j£il	MF«.

gæ‰Á - 7

I. rçahd éilia¤ nj®ªbjL¤J vGJf :

1. Ñœ¡f©l	Ájwš	msitfëš	vJ	myF	bgwhj	msitahF«.

 m)	Â£l	éy¡f«	 	 	 M)	ruhrç	éy¡f«

	 Ï)	khWgh£L¡	bfG	 	 	 <)	Å¢R

2.  vÂèUªJ	bgW«	jå¤j	éy¡f§fë‹	TLjš	Û¢ÁWkkhF«.

 m) KfL   M) Ïilãiy

	 Ï)	T£L¢	ruhrç	 	 <)	nk‰T¿a	vJÎäšiy

3.	 xU	gutè‹	Â£l	éy¡f«	=	6,	všyh	kÂ¥òfisÍ«	2-Mš	bgU¡»	Ã‹	milÍ«	 

	 Â£l	éy¡fkhdJ

	 m)	12	 	 M)	6	 	 Ï)	18	 	 <)	 6

4.	 T£L¢	ruhrçæèUªJ	bgw¥gL«	t®¡f	éy¡f§fë‹	ruhrçahdJ

	 m)	Â£l	éy¡f«	 	 	 M)	khWghL

	 Ï)	ruhrç	éy¡f«	 	 	 <)			vJÎäšiy

5.	 xU	bjhlç‹	Fiwªj	kÂ¥ò	9,	mj‹	Å¢R	57,	bjhlç‹	Û¥bgU	kÂ¥ghdJ

	 m)	33	 	 M)	66	 	 Ï)	48	 	 <)	24
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6.	 fhškhd	éy¡fkhdJ

	 m)	Ïil¡fhškhd	Å¢R	 	 	 M)	Ïil¡fhškhd	Å¢Á‹	ÏUkl§F

	 Ï)	Ïil¡fhškhd	Å¢Áš	ghÂ	 	 <)	nk‰T¿a	vJÎ«	Ïšiy

7.	 éë«ò	kÂ¥òfshš	äfÎ«	ghÂ¡f¥gL«	msit	vJ	?

	 m)	Â£l	éy¡f«	 	 	 M)	fhškhd	éy¡f«

	 Ï)	ruhrç	éy¡f«	 	 	 <)	Å¢R

8.	 mÂf	e«gf¤	j‹ikÍl‹	ms¡F«	Ájwš	msit	ahJ	?

	 m)	Å¢R		 	 	 	 M)	ruhrç	éy¡f«

	 Ï)	fhškhd	éy¡f«	 	 	 <)	Â£léy¡f«

9.	 vÂçil	nfh£l	gutY¡F	rçahd	rkåè	ahJ	?

 m) KfL <	Ïilãiy		 	 M)	T£L¢ruhrç	< Ïilãiy

	 Ï)	T£L¢ruhrç	< KfL	 	 <)	nk‰T¿a	vJÎ«	Ïšiy

10.	 neçil	nfh£l	gutèš,	éë«ò	kÂ¥òfŸ	mikªÂU¥gJ

 m) ÏlJòw«      M) tyJòw« 

	 Ï)	eLéš	 	 	 	 <)	vªj	Ïl¤ÂY«

II. nfho£l Ïl¤ij ãu¥òf :

11.	 x¥Õ£L	Ájwš	msitahdJ	__________ éLg£lJ.

12.	 Âwªj	btë	gutšfS¡F	cfªj	msit		__________.

13.	 xU	ruhrçæèUªJ	vL¡f¥g£l	jå¤j	éy¡f§fë‹	ruhrçahdJ	__________  
 v‹W	miH¡f¥gL»wJ.

14.	 khWghL	36,	våš	Â£léy¡f«	__________.

15.	 5,	5,	5,	5,	5	M»a	IªJ	kÂ¥òfë‹	Â£léy¡f«	__________ .

16.	 10	 kÂ¥òfë‹	 Â£léy¡f«	 10,	 x›bthU	 kÂ¥òlD«	 5I¡	 T£l	 »il¡F«	 

	 kÂ¥òfë‹	Â£l	éy¡fkhdJ	__________.

17.	 Ïu©lhtJ	ika	éy¡f¥	bgU¡F¤	bjhif	v¥bghGJ«	__________.

18.	 x = 50, KfL = 48, σ = 20,	v‹whš	nfh£l¡	bfGthdJ	__________.

19.	 rk¢Ó®	gutèš	nfh£l¡	bfG	__________.

20.	 β2  = 3 v‹whš,	mªj¥	gutš	__________ v‹W	miH¡f¥gL«.
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III. Ñœf©lt‰¿‰F éilaë¡f :

21.	 ‘Ájwš’	 v‹gÂ‹	 _y«	 Ú	 v‹d	 òçªJ	 bfh©lhŒ	 ?	 Ájwš	 msit	 vªj	

neh¡f¤Â‰fhf	ga‹gL¤j¥gL»wJ	?

22.	 gšntW	Ájwš	msitfis	MŒÎ	brŒf.

23.	 ešy	Ájwš	msitæ‹	g©òfŸ	ahit	?

24.	 ruhrç	éy¡f«	k‰W«	ruhrç	éy¡f¡	bfG	Ït‰iw	tiuaW.

25.	 jå¤j	k£L«	x¥Õ£L	Ájwš	msitfis	ntWgL¤Â¡	fh£Lf.

26.	 ruhrç	éy¡f¤Â‹	Áw¥ÃašòfŸ	k‰W«	FiwghLfŸ	ahit	?

27.	 fhškhd	éy¡f«	k‰W«	fhškhd	éy¡f¡	bfG	Ït‰iw	tiuaW.

28.	 fhškhd	éy¡f¤Â‹	všyh	Áw¥ÃašòfŸ	k‰W«	FiwghLfis	F¿¥ÃLf.

29.	 Â£l	éy¡f¤ij	tiuaW¤J	mj‹	Áw¥ÃašòfŸ	k‰W«	FiwghLfis	F¿¥ÃLf.

30.	 khWgh£L¡	bfG	v‹whš	v‹d	?	mj‹	neh¡f«	v‹d	?

31.	 nfh£l«	v‹gj‹	_y«	Ú	v‹d	òçªJ	bfh©lhŒ	?	nfh£l	msitia	ms¡F«	

gšntW	KiwfŸ	ahit	?

32.	 j£il	msÎ	v‹gj‹	_y«	Ú	v‹d	òçªJ	bfh©lhŒ	?	j£ilasit	ms¡F«	

Kiw	ahJ	?

33.	 nfh£l«	 k‰W«	 j£ilasit	 ntWgL¤Â	 fh£Lf.	 nkY«	 miybt©	 gutiy	

és¡f	mt‰¿‹	K¡»a¤Jt«	ahJ	?

34.	 éy¡f¥bgU¡F¤	bjhiffis	tiuaW.	nkY«	MÂæèUªJ	bgw¥g£l	éy¡F¥	

bgU¡F¤	bjhif	 k‰W«	ika	éy¡f¥	 bgU¡F¤	bjhif	Ït‰iw	 ntWL¤Â¡	

fh£Lf.

35.	 Kjš	eh‹F	éy¡f¥bgU¡F¤	bjhiffS¡F,	MÂæèUªJ	bgw¥g£l	éy¡f¥	

bgU¡F¤	bjhif	k‰W«	ika	éy¡f¥	bgU¡F¤	bjhif	Ït‰¿‹	Ïilna	cŸs	

bjhl®ig¡	F¿¥ÃLf.

36.	 Ñœ¡f©l	étu§fS¡F	fhškhd	éy¡f«	fz¡»Lf.

cau§fŸ	(m§Fy¤Âš)	: 58 59 60 61 62 63 64 65 66
khzt®fë‹	v©â¡if	: 15 20 32 35 33 22 20 10 8

37.	 Ñœf©l	étu§fS¡F	fhškhd	éy¡f«	fz¡»Lf.

msÎ	: 4-8 8-12 12-16 16-20 20-24 24-28 28-32 32-36 36-40
miybt©	: 6 10 18 30 15 12 10 6 2
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38.	 Ñœ¡f©l	étu§fëš,	T£L¢	ruhrçæèUªJ	ruhrç	éy¡f«	fz¡»Lf.

X : 2 4 6 8 10
F : 1 4 6 4 1

39.	 ÏilãiyæèUªJ	ruhrç	éy¡f«	fz¡»Lf.

taJ 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55
k¡fë‹	

v©â¡if
9 16 12 26 14 12 6 5

40.	 Ñœ¡f©lt‰¿‰F	Â£léy¡f«	fz¡»Lf.

msÎ 6 7 8 9 10 11 12
miybt© 3 6 9 13 8 5 4

41.	 Ñœ¡f©l	bjhlçš	Â£l	éy¡f«	fz¡»Lf.

ÃçÎfŸ 5-15 15-25 25-35 35-45 45-55
miybt© 8 12 15 9 6

42.	 Ñœ¡f©l	ÏU	»ç¡bf£	Åu®fëš,	X£l§fis	Fé¥gÂš	äfÎ«	ãiy¥ò¤	j‹ik	

cilat®	ah®	v‹gij¡	fh©f.

»ç¡bf£	

Åu®	A
5 7 16 27 39 53 56 61 80 101 105

»ç¡bf£	

Åu®	B
0 4 16 21 41 43 57 78 83 93 95

43.	 Ïu©L	»uhk§fë‹	tUkhd¤ij¥	g‰¿a	étu§fŸ	ÑnH	bfhL¡f¥g£LŸsd.

»uhk«	A »uhk«	B
eg®fë‹	v©â¡if 600 500
ruhrç	tUkhd«	(%) 175 186
tUkhd¤Â‹	khWghL	(%) 100 81

	 vªj	»uhk¤Â‹	tUkhd¤Âš	khWghL	mÂfkhf	cŸsJ	?

44.	 Ñœ¡f©l	m£ltiz¡F	fh®š-Ãa®rå‹	nfh£l¡	bfGit	fz¡»Lf.

Âd¡Tè	

(%ghæš)
150 200 250 300 350 400 450

k¡fë‹	

v©â¡if
3 25 19 16 4 5 6

45.	 Ñœ¡f©l	étu§fS¡F	bgsèæ‹	nfh£l¡	bfGit	fz¡»Lf.

msÎ 5-7 8-10 11-13 14-16 17-19
miybt© 14 24 38 20 4
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46.	Ñœ¡f©l	étu§fS¡F	éy¡f¥	 bgU¡F¤	bjhifia	 ga‹gL¤Â	 β1 k‰W« β2 

M»at‰iw¡	fz¡»Lf.

Âd¡Tè	 70-90 90-110 110-130 130-150 150-170
bjhêyhs®fë‹

v©â¡if
8 11 18 9 4

IV brŒJ gh®¡f :

47.	 bt›ntW	msÎfŸ	bfh©l	ÏU	FG¡fis	c‹	tF¥Ãš	nj®ªbjL¤J	mt‰¿‹	

òŸëæaš	kÂ¥bg©fS¡fhd	ruhrç,	Â£l	éy¡f«	k‰W«	khWgh£L¡	bfGit	

f©LÃo¤J,	vªj	FG	mÂf	Âw‹	bg‰wJ	vd¡	fh©f.

éilfŸ

I. 

 1.	(Ï)	 	 2.	(Ï)	 	 3.	(Ï)	 	 4.	(M)	 	 5.	(M)

	 6.	(Ï)	 	 7.	(<)	 	 8.	(<)	 	 9.	(Ï)	 	 10.	M)

II. 

 11.	myFfŸ	 	 12.	fhškhdéy¡f«		 13.	ruhrç	 	 14.	6

	 15.	ó{a«	 	 16.	15	 	 	 	 17.	khWghL	 	 18.	0.1

	 19.	ó{a«	 	 20.	äif¤j£il.

III. 

 36.	fhškhd	éy¡f«	=	1.5	 	 	 37.	fhškhd	éy¡f«	=	5.2085

	 38.	ruhrç	éy¡f«	=	1.5	 	 	 39.	ruhrç	éy¡f«	=	7.35

	 40.	Â£léy¡f«	=	1.67	 	 	 41.	Â£léy¡f«	=	12.3

	 42.	Â£l	éy¡f«	A = 67.06,  	Â£l	éy¡f«	B = 68.8

	 43.	khWgh£L¡	bfG	A = 5.71 % ;	khWgh£L¡bfG	B = 4.84 %	»uhk«	A Ï‹	 

	 						tUkhd¤Âš	khWghL	mÂfkhf	cŸsJ.

	 44.	nfh£l¡bfG	Sk = 0.88   

	 45.	nfh£l¡	bfG	Sk = – 0.13

	 46.	β1 = 0.006  β2 = 2.305
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8. x£LwÎ

8.1 m¿Kf« :

 ghku	kåjdhš,	x£LwÎ	v‹w	brhš	mt‹	m¿ahknyna	ga‹gL¤j¥gL»wJ.	

vL¤J¡fh£lhf	bg‰nwh®fŸ	j§fŸ	FHªijfël«,	fodkhf	ciH¤jhš	jh‹	ešy	

kÂ¥bg©	bgw	KoÍ«	 v‹W	TWäl¤J,	 fod	ciH¥igÍ«	 ešy	 kÂ¥bg©fisÍ«	

bjhl®ògL¤J»‹wd®.

	 cau«,	vil,	taJ,	kÂ¥bg©fŸ,	Âd¡Tè	ngh‹w	xU	kh¿¥	g©òfis¥	g‰¿	

k£Lnk	MŒÎ	brŒtJ,	xU	kh¿¥	gF¥ghŒÎ	vd¥gL«.	ÏU	kh¿fS¡F	Ïilna	cŸs	

bjhl®Ãid¥	 g‰¿a	 òŸëæaš	MŒÎ	ÏUkh¿	 gF¥ghŒÎ	 vd¥gL«.	 Áy	 rka§fëš	

kh¿fŸ	x‹Wl‹	x‹W	bjhl®òilad.

	 clš	 	 ey	 	m¿éaèš,	 	Ïu¤j	 	mG¤j«	k‰W«	taJ,	 r¤JzÎ	k‰W«	vil¡	

TLjš,	bkh¤j	tUkhd«	k‰W«	kU¤Jt	bryÎ	M»ad	x‹Wl‹	x‹W	bjhl®òilad	

vd	m¿ayh«.	Ït‰¿‰»ilnaahd	bjhl®òfŸ	mt‰¿‹	g©òfŸ,	jh¡f«	M»ait	

g‰¿	x£LwÎ	k‰W«	cl‹	bjhl®ò	gF¥ghŒÎ	_y«	Muhayh«.

	 x£LwÎ	 v‹gJ	Ïu©L	mšyJ	Ïu©o‰F	 nk‰g£l	 kh¿fS¡»ilna	cŸs	

bjhl®Ãid¡	 F¿¡»wJ.	 vL¤J¡fh£lhf	 jªij,	 kfë‹	 cau«,	 kiHasÎ	 k‰W«	

éis¢rš,	 CÂa«	 k‰W«	 éiy¡	 F¿pL,	 g§F	 k‰W«	 fl‹	 g¤Âu§fŸ	 M»ad	

x‹Wl‹	x‹W	bjhl®òilad.

	 x£LwÎ	 xU	 òŸëæaš	 gF¥ghŒÎ	 ÏJ	 ÏU	 kh¿fŸ	 vªj	 msé‰F	 x‹iw	

x‹W	 ghÂ¡»‹wd	 v‹gij	 ms¡f	 ToaJ.	 ÏU	 kh¿fS¡»ilnaahd	 "bjhl®ò"	

v‹w	 th®¤ij	 	 Ï§F	 K¡»akhdJ.	 ÏJ	 ÏU	 kh¿fS¡»ilna	 cŸs	 cwéid¡	

F¿¡»‹wJ.	 x£LwÎ	 v‹gJ	fhuz	éisÎ¤	bjhl®ig¡	F¿¡fhJ.	éiy-më¥ò,	

tuÎ-bryÎ	v‹gd	bjhl®òilad.

tiuaiwfŸ :

 x£LwÎ	 gF¥ghŒÎ	 v‹gJ	 ÏUkh¿fS¡»ilna	 cŸs	 bjhl®Ã‹	 msit	

mséL«	Ka‰Á	MF«.	-	ah	-	F‹	-	brs	(Ya - Kun - Chou)

	 ‘x£LwÎ	 v‹gJ	 	 Ïu©L	mšyJ	Ïu©o‰F	 nk‰g£l	 kh¿fS¡»ilnaahd	

cl‹	khWgh£lsitæ‹	gF¥ghŒÎ	MF«.’

V.	V«.	l£oš	(A.M. Tuttle)

 ÏUkh¿	 	 fz§fŸ,	 	 v›thW	 	 x‹iw	 	 x‹W	 	 rh®ªJŸsd	 	 v‹gij	

és¡F»wJ.	xU	kh¿ahdJ	rhuhj	kh¿	vdÎ«,	k‰bwh‹W	mij¢	rh®ªj	kh¿	vdÎ«	

miH¡f¥gL»‹wd.	rh®ªj	kh¿æ‹	kÂ¥ò,	rhuhj	kh¿æ‹	_y«	msél¥gL»wJ.

x£Lwé‹ ga‹fŸ :

1.	 ÏJ	cly¿éaš	k‰W«	r_f	m¿éaèš	ga‹gL¤j¥gL»‹wJ.
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2.	 bgh¿æaš	tšYe®fS¡F,	éiy,	msÎ	ngh‹w	kh¿fS¡»ilæyhd	bjhl®ò	

m¿a	cjÎ»wJ.	éahghçfŸ,	x£Lwit¥	ga‹gL¤Â,	bryÎ,	é‰gid,	éiy	

ngh‹wt‰iw	kÂ¥ÃL»‹wd®.

3.	 bjhl®Ã‹	msit	msél¥	ga‹gL»wJ.

4.	 TW	ÃiHia¡	fz¡»l	ÏaY«.

5.	 ‘cl‹	bjhl®ò’	v‹w	brhšY¡F	mo¥gilahf	és§F»wJ.

Ájwš és¡f¥ gl« :

	 ÏJ,	 ÏU	 kh¿fS¡»ilæyhd	 bjhl®ig¥	 gl§fŸ	 _y«	 m¿a	 cjÎ«	

vëa	 KiwahF«.	 xU	 kh¿	 »il¡nfh£oY«,	 Ïu©lhtJ	 kh¿	 mj‰F	 F¤J¡	

nfh£oY«	F¿¡f¥	gL»wJ.	 	x›bthU		kh¿¢		nrhofisÍ«		òŸëfshf¤		js¤Âš		

F¿¡f	 	 	 nt©L«.	 f©l¿a¥g£l	ÏU	 kh¿¢	 nrhofS¡fhd,	 gy	 òŸëfŸ	 js¤Âš	

F¿¡f¥gL»‹wd.	 Ï¥òŸëfë‹	 Ájwš	 mšyJ	 xU§fikÎ	 òŸëfë‹	 Âiri¡	

fh£Ltjhf	mikÍ«.

I. F¿¡f¥g£l òŸëfŸ mid¤J«

1.	 Ñœ	 ÏlJ	 KidæèUªJ,	 nkš	 tyJ	 Kid	 tiuæY«	 xU	 ne®nfh£il	

mik¡Fkhdhš,	m§F	KGikahf	"ne®	x£LwÎ"	cŸsJ	vdyh«.	Ï§F	r = +1

2.	 F¿¡f¥g£l	òŸëfŸ	mid¤J«	ÏlJ	nkš	Kidæš	ÏUªJ,	tyJ	Ñœ	Kid	tiu	

xU	ne®¡nfh£il	mik¡Fkhdhš	m§F	ÏU	kh¿fS¡»ilæš	KGikahd	vÂ®	

x£LwÎ	cŸsJ	vdyh«.	Ï§F,	x£LwÎ¡	bfG	r = -1.

KGikahd	

ne®	x£LwÎ 
r = + 1

KGikahd	

vÂ®	x£LwÎ

Y Y

O OX m¢R X m¢R

r = – 1

II.

1.	 js¤Âš	F¿¡f¥g£l	òŸëfŸ	mid¤J«	ÏlJ	Ñœ	Kidæš	ÏUªJ,	tyJ	nkš	

Kid¡F	 caU»‹w	 g£il	 tot¤ij¥	 bg‰¿U¡Fkhdhš,	 bjhl®òila	 ÏU	

kh¿fS«	äf	mÂf	ne®	x£LwÎ	cilaJ	vdyh«.

2.	 js¤Âš	 F¿¡f¥g£l	 òŸëfŸ	 mid¤J«	 FW»a	 g£il	 tot¤Âš	 ÏlJ	 nkš	

KidæèUªJ	tyJ	Ñœ	Kid¡F	Ïw§Fkhdhš	ÏU	kh¿fS«,	äf	mÂf	mséš	

vÂ®	x£LwÎ	cilaJ	vdyh«.

3.	 F¿¡f¥g£l	 òŸëfŸ	 mid¤J«	 gl«	 KGtÂY«	 Áj¿	 ÏU¡Fkhdhš	

m«kh¿fS¡»ilna	x£LwÎ	Ïšiy	vdyh«.	Ï§F	r = 0.
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ãiwfŸ : 

1.	 ÏU	kh¿fS¡»ilæyhd	x£Lwit¡	fh©gÂš	Ï«Kiw	äf	vëikahfÎ«,	

ftd	<®¥ò	cilajhfÎ«	mik»wJ.

2.	 x£LwÎ	 g‰¿	 m¿a	 cjÎ«	 fz¡»ayšyhj	 KiwahF«.	 ÏJ	 vëÂš	 òçªJ	

bfhŸs¡	ToaJ.

3.	 Kid	kÂ¥òfshš	ghÂ¡f¥gLtÂšiy.

4.	 ÏU	kh¿fS¡»ilnaahd	bjhl®ig¡	fh©gÂš,	ÏJ	Kjš	goahF«.

5.	 gh®¤j	 kh¤Âu¤Ânyna	 ÏJ	 ne®	 x£Lwth,	 mšyJ	 vÂ®	 x£Lwth	 vd	m¿a	

ÏaY«.

FiwfŸ :

	 Ï«Kiwæš	 ÏU	 kh¿fS¡»ilæyhd	 rçahd	 msÎ	 x£Lwit¡	 fhz	 

ÏayhJ.

x£Lwé‹ tiffŸ :

	 x£LwÎ	gy	tiffshf¥	Ãç¡f¥gL»wJ.	mt‰¿š	K¡»akhdit.

1.		 ne®	k‰W«	vÂ®	x£LwÎ

2.		 ne®¡nfhL	k‰W«	tis¡nfh£L	cwÎfŸ

3.		 gFÂ	k‰W«	KGik	x£LwÎ

4.		 rhjhuz	k‰W«	gšrh®	x£LwÎ
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ne® k‰W« vÂ® x£LwÎ :

	 ÏJ	 ÏU	 kh¿fë‹	 kh‰w§fŸ	 bršY«	 Âiria¥	 bghW¤jJ.	 ÏU	 kh¿fS«	

x‹whf	xnu	Âiræš	efUkhdhš	mjhtJ	xU	kh¿æ‹	mÂfç¥ò,	k‰bwhU	kh¿æ‹	

kÂ¥ig	mÂfç¡f¢	 brŒtjhš,	mšyJ	 xU	 kh¿	 kÂ¥Ã‹	FiwÍ«	 j‹ik	 k‰bwhU	

kh¿æ‹	kÂ¥ig¡	Fiwa¢	 brŒÍkhdhš,	m›bth£LwÎ	äif	mšyJ	 ne®	 x£LwÎ	

v‹W	miH¡f¥gL«.	éiy-më¥ò,	cau«-vil	 kiH	msÎ-éis¢rš	 v‹gd	 ne®	

x£LwÎ¡F	vL¤J¡fh£LfshF«.

	 ÏU	 kh¿fS«	 x‹whf	 vÂ®Âiræš	 bršYkhdhš,	 mjhtJ	 xU	 kh¿	 kÂ¥ò	

mÂfç¥gjhš,	k‰bwhU	kh¿æ‹	kÂ¥ò	FiwÍ«bghGnjh,	xU	kh¿æ‹	kÂ¥ò¡	FiwÎ	

k‰bwhU	kh¿	kÂ¥gid	mÂfç¡f¢	brŒÍ«	bghGnjh,	m›bth£LwÎ	vÂ®	x£LwÎ	

mšyJ	jiyÑœ	x£LwÎ	v‹W	miH¡f¥gL«

	 éiy-njit,	gæ®	éis¢rš-éiy	v‹gd	vÂ®	x£LwÎ¡F	vL¤J¡fh£LfŸ.

ne®¡nfhL k‰W« tisnfh£L x£LwÎfŸ :

	 ÏU	 kh¿fS¡»ilæyhd	 kh‰w§fë‹	 é»j«	 khwhkš	 ÏU¡Fkhdhš	

mt‰¿‰»ilna	 ne®¡nfh£L	 x£LwÎ	 cŸsJ	 vdyh«.	 Ã‹tU«	 m£ltizia¡	

fUJf.

X 2 4 6 8 10 12
Y 3 6 9 12 15 18

	 Ï§F	 ÏU	 kh¿fS¡»ilæyhd	 é»j«	 khwhkš	 cŸsJ.	 Ï¥òŸëfis	 xU	

tiugl¤Âš	F¿¤jhš	ek¡F	xU	ne®¡nfhL	»il¡F«.

	 xU	kh¿	kÂ¥Ãš	cŸs	kh‰w§fŸ	k‰w	kh¿	kÂ¥Ã‹	kh‰w§fëilna	kh¿è	

é»j¤ij	V‰gL¤jhj	bghGJ,	m›ÎwÎ	tisnfh£L	cwÎ	vd¥gL«.	Ïj‹	tiugl«	

xU	tistiuahF«.

gFÂ k‰W« KGik x£LwÎ :

	 k‰w	 kh¿fë‹	 éisÎfis	 Ú¡»é£L,	 ÏU	 kh¿fis¥	 g‰¿	 k£L«	 MŒÎ	

brŒtJ	 gFÂ	x£LwÎ	vd¥gL«.	 vL¤J¡fh£lhf	éiy-njit	 g‰¿	MŒÎ	brŒÍ«	

bghGJ	mj‰F	bjhl®ghd	më¥ò¥	gFÂæ‹	éisit	Ú¡»éLjš.

rhjhuz k‰W« gšrh® x£LwÎ :

	 ÏU	kh¿fS¡»ilæyhd	bjhl®ig	k‰W«	MŒÎ	brŒtJ	jå	x£LwÎ	MF«.	

vL¤J¡fh£lhf,	 gz¤Â‹	 msÎ	 k‰W«	 éiythÁ,	 ãytu«,	 njit	 k‰W«	 éiy	

Ït‰iw¥	g‰¿	MŒÎ	brŒtjhF«.

	 Mdhš	 gšrh®	 x£LwthdJ,	 bghU£fë‹	 éiy	 ÛJ	 njit	 k‰W«	 më¥ò	

M»at‰¿‹	Ïizªj	éisit¥	g‰¿ajhF«.
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x£LwÎ fz¡ÑL :

	 ÏU	 kh¿fS¡»ilna	 xU	 bjhl®ò	 ÏU¡Fbkåš,	 m¤bjhl®Ã‹	 msit	

msél	 nt©L«.	 m›tsitahdJ,	 x£LwÎ	msit	mšyJ	 x£LwÎ¡bfG	 v‹W	

miH¡f¥gL«.	ÏJ	'r'	v‹W	F¿¡f¥gL»wJ.

cl‹ khWgh£lsit :

 x,y	 kh¿fS¡»ilnaahd	cl‹	 khWgh£lsit	 Cov (x, y) = 
∑ − −( ) ( )x x y y

n  

Ï§F x, y v‹gd	x, y kh¿fë‹	ruhrçfŸ	'n' v‹gJ	kÂ¥òfë‹	v©â¡if.

‘fh®š Ãa®[å‹ x£LwÎ¡bfG :

fh®š	 Ãa®[‹	 (Karl Pearson)	 v‹w	 cæ®	 òŸëæaš	 k‰W«	 òŸëæaš	 ãòz®,	 ÏU	

kh¿fS¡»ilna	 cŸs	 ne®¡nfh£L¤	 bjhl®ig	 ms¥gj‰F	 xU	 fâjéaš	

Kiwia¡	 bfhL¤JŸsh®.	 eilKiwæš	 Ï«Kiw	 gutyhf¥	 ga‹gL¤j¥	 gL»wJ.	

nkY«	 Ï«Kiwæš	 fz¡»l¥gL«	 x£LwÎ¡	 bfG	 Ãa®[å‹	 x£LwÎ¡	 bfG	 vd	

miH¡f¥gL»wJ.	ÏJ	Ã‹tU«	thŒ¥gh£lhš	fz¡»l¥gL»wJ.

(i) r  = ov( , )
σ .σx y

C x y   where ,σ σx y  are S.D of x and y

      respectively.

(ii) r = ∑
σ σx y

xy
n

(iii) r =
2 2

XY
X . Y
Σ

∑ ∑
,             X = x x−  , Y = y y−

 Ï§F σx, σy v‹gd	x, y	Ï‹	Â£l	éy¡f§fŸ

(i) r  = ov( , )
σ .σx y

C x y   where ,σ σx y  are S.D of x and y

      respectively.

(ii) r = ∑
σ σx y

xy
n

(iii) r =
2 2

XY
X . Y
Σ

∑ ∑
,             X = x x−  , Y = y y−

 rçahd	 ruhrç	 fhz	ÏaY«bghGJ	 nk‰f©l	Kjš	ÏU	Kiwfëš	 VnjD«	

x‹iw¥	ga‹gL¤jyh«.

	 _‹whtJ	 thŒ¥ghL,	 fz¡»Ltj‰F	 vëjhdJ.	 nkY«	 Ï«Kiwæš	 x, y 
tçirfë‹	Â£l	éy¡f§fŸ	fhz	nt©oa	mtÁaäšiy.

gofŸ : 

1. x, y v‹w	tçirfë‹	ruhrç	fhz	nt©L«.

2.	 ÏU	tçirfë‹	x, y š	ÏUªJ	éyfš	vL¡f	nt©L«.

 r XY
X . Y

X Y
2 2

= ∑
∑ ∑

= − = −, ,x x y y

3. x, y Ït‰¿‹	éy¡f§fë‹	t®¡f§fis¡	 f©L,	m›t®¡f§fë‹	TLjiy¡	

fh©f.	mJ	ΣX2, ΣY2	v‹W	F¿¡f¥gl£L«.

4. x, y  æš	 ÏUªJ	 bgw¥gL«	 éy¡f§fis¥	 bgU¡»	 mt‰¿‹	 bkh¤j«	 fhz	

nt©L«.	ÏJ	cl‹	khWgh£lsitahF«.

5.	 Ï«	kÂ¥òfis	thŒ¥gh£oš	ÃuÂæLf.
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r  = cov( , )
.σ σ
x y

x y
=

2 2

( ) ( - ) /

) ).

∑ −

∑( − ∑( −

x x y y n

x x y y
n n

The above formula is simplified as follows

r  =
2 2

Σ XY
X ∑. Y∑

,     X = −x x  , Y = −y y

	 nk‰f©l	thŒghL	Ã‹tUkhW	vëikah¡f¥gL»wJ.

 

r XY
X . Y

X Y
2 2

= ∑
∑ ∑

= − = −, ,x x y y

vL¤J¡fh£L 1 

jªij (x) k‰W« (y)	kf‹	Ït®fë‹	cau§fS¡»ilæyhd	‘fh®š	Ãa®[å‹	x£LwÎ¡	

bfGit’	Ã‹tU«	étu§fëš	ÏUªJ	fz¡»Ljš.	nkY«	Koéid¥	g‰¿	fU¤J	

bjçé¡f.

x 64 65 66 67 68 69 70
y 66 67 65 68 70 68 72

Ô®Î	:

x y
X = x – x

X = x – 67
X2

Y = y – y

Y = y – 68
Y2 XY

64 66 -3 9 -2 4 6
65 67 -2 4 -1 1 2
66 65 -1 1 -3 9 3
67 68 0 0 0 0 0
68 70 1 1 2 4 2
69 68 2 4 0 0 0
70 72 3 9 4 16 12
469 476 0 28 0 34 25

 

x y= = = =

= ∑
∑ ∑

= = = =

469
7

67 476
7

68

25
28 34

25
952

25
30 85

0 81

;

.
.r XY

X . Y2 2

 r = + 0.81 v‹gÂèUªJ	ÏUkh¿fS«	mÂf	 ne®	 x£LwÎ	cilad.	mjhtJ	

caukhd	jªij,	caukhd	kfid¥	bg‰¿U¥gh®.

fz¡»L« Kiw

Ã‹tU«	thŒgh£o‹	_y«	'r'	fhz	ÏaY«.
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We have  r = ov( , )
σ .σx y

C x y

Cov( x,y) = ( )( )x x y y
n

∑ − −     =
n

yxxyyxxy )( −−+Σ

y= Σxy yΣx
-

x y
n n n n

Σ xΣ
 - +

Cov(x,y)   = xy − y
n

Σ
x x y-  + x y       = Σxy − x y

n
2 2x x

n
Σσx2 =              -     ,     σ

2 2
yy2 Σy y

n
=  -

Now r = )
σ .σx y

C ov( ,x y

22 2 2

xy
− x y

nr
yx x y
nn

Σ

=
Σ  Σ

 .  
  

- -

r
2 2 2 2[ x) ][ - ( yΣ ) ]
nΣxy - ( )y

Σn y
x) (Σ Σ=

n xΣ (− Σ

We have  r = ov( , )
σ .σx y

C x y

Cov( x,y) = ( )( )x x y y
n

∑ − −     =
n

yxxyyxxy )( −−+Σ

y= Σxy yΣx
-

x y
n n n n

Σ xΣ
 - +

Cov(x,y)   = xy − y
n

Σ
x x y-  + x y       = Σxy − x y

n
2 2x x

n
Σσx2 =              -     ,     σ

2 2
yy2 Σy y

n
=  -

Now r = )
σ .σx y

C ov( ,x y

22 2 2

xy
− x y

nr
yx x y
nn

Σ

=
Σ  Σ

 .  
  

- -

r
2 2 2 2[ x) ][ - ( yΣ ) ]
nΣxy - ( )y

Σn y
x) (Σ Σ=

n xΣ (− Σ

Ï§F

 

We have  r = ov( , )
σ .σx y

C x y

Cov( x,y) = ( )( )x x y y
n

∑ − −     =
n

yxxyyxxy )( −−+Σ

y= Σxy yΣx
-

x y
n n n n

Σ xΣ
 - +

Cov(x,y)   = xy − y
n

Σ
x x y-  + x y       = Σxy − x y

n
2 2x x

n
Σσx2 =              -     ,     σ

2 2
yy2 Σy y

n
=  -

Now r = )
σ .σx y

C ov( ,x y

22 2 2

xy
− x y

nr
yx x y
nn

Σ

=
Σ  Σ

 .  
  

- -

r
2 2 2 2[ x) ][ - ( yΣ ) ]
nΣxy - ( )y

Σn y
x) (Σ Σ=

n xΣ (− Σ

 

We have  r = ov( , )
σ .σx y

C x y

Cov( x,y) = ( )( )x x y y
n

∑ − −     =
n

yxxyyxxy )( −−+Σ

y= Σxy yΣx
-

x y
n n n n

Σ xΣ
 - +

Cov(x,y)   = xy − y
n

Σ
x x y-  + x y       = Σxy − x y

n
2 2x x

n
Σσx2 =              -     ,     σ

2 2
yy2 Σy y

n
=  -

Now r = )
σ .σx y

C ov( ,x y

22 2 2

xy
− x y

nr
yx x y
nn

Σ

=
Σ  Σ

 .  
  

- -

r
2 2 2 2[ x) ][ - ( yΣ ) ]
nΣxy - ( )y

Σn y
x) (Σ Σ=

n xΣ (− Σ

 F¿¥ò : nk‰f©l	Kiwæš	kh¿fë‹	ruhrç	mšyJ	Â£léy¡f«	jå¤jåahf	

fz¡»l	nt©oa	mtÁaäšiy.

vL¤J¡fh£L 2:

	 Ã‹tU«	étu§fS¡F	x£LwÎ¡	bfG	fh©.

X 1 2 3 4 5 6 7 8 9
Y 9 8 10 12 11 13 14 16 15

Ô®Î :

x y x2 y2 xy
1 9 1 81 9
2 8 4 64 16
3 10 9 100 30
4 12 16 144 48
5 11 25 121 55
6 13 36 169 78
7 14 49 196 98
8 16 64 256 128
9 15 81 225 135

45 108 285 1356 597
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r
n xy x y

n x x n y y

r

=
∑ − ∑( ) ∑( )

∑ − ∑( )



 ∑ − ∑( )





= × − ×

2 2 2 2

9 597 45 108

9 ×× −( ) × −( )
= −

−

285 45 9 1356 108

5373 4860

2565 2025 12204

2 2( ) . ( )

( ) . (
r

−−

=
×

= =

11664

513

540 540

513

540
0 95

)

.

	 fz¡ÑL	Kiw	(II) RU¡F Kiw

 r Cov= ( , )
,
x y

x yσ σ

 Ï§F Cov (x, y) = 
∑ − −( ) ( )x x y y

n
 x Ïš	ÏUªJ	»il¡F«	éyfiy	x – A	v‹W«,	y èUªJ	»il¡F«	éyfiy	 

y – B	v‹W«	bfhŸf.

 

Cov ( , )
( ) ( ) ( ) ( )

( ) ( ) (

x y
x A x A y B y B

n

n
x A y B x

=
∑ − − −  − − − 

= ∑ − − −1 −− −

− − − + − − 

= ∑ − − − − −

A y B

x A y B x A y B

n
x A y B x A y

) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) (
1 BB x A

n

x A y B
n

x A y B
n

x A y B
n

y B

)
( )

( )
( ) ( ) ( )

( ) ( )
( )

∑ −


− − ∑ − + ∑ − −

= ∑ − − − − (( )

( ) ( ) ( ) ( )

( ) ( )
( ) ( )

(

x nA
n

x A y nB
n

x A y B

x A y B
n

y B x A

−

− − − + − −

= ∑ − − − − −

− xx A y B x A y B

x A y B
n

x A y B

Let x A u y B

− − + − −

= ∑ − − − − −

− = − =

) ( ) ( ) ( )

( ) ( )
( ) ( )

; vv x A u y B v; ;− = − =
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             =
( - )( - ) ( ) ( )

( ) ( )

x A y B y B x A
n

x A y B

Σ − − −

− − − ( ) ( )x A y B+ − −

= ( - )( - ) ( ) ( )x A y B x A y B
n

Σ − − −

Let x- A = u ;  y - B = v; x A u y B v− = − = ;

∴Cov (x,y)  = uv uv
n

Σ −

x

2 22 2u u u
n

σ σΣ= − =

y
2 22 2v v v

n
σ σΣ= − =

2 2 2 2

( )( )

( ) . ( ) ( )

Σ − Σ Σ=
   Σ − Σ Σ − Σ   

∴ n uv u vr
n u u n v v

vL¤J¡fh£L 3

	 Ãa®[å‹	x£LwÎ¡	bfG	fh©f.

X 45 55 56 58 60 65 68 70 75 80 85
Y 56 50 48 60 62 64 65 70 74 82 90

Ô®Î	:

X Y u = X - A v = Y - B u2 v2 uv
45 56 -20 -14 400 196 280
55 50 -10 -20 100 400 200
56 48 -9 -22 81 484 198
58 60 -7 -10 49 100 70
60 62 -5 -8 25 64 40
65 64 0 -6 0 36 0
68 65 3 -5 9 25 -15
70 70 5 0 25 0 0
75 74 10 4 100 16 40
80 82 15 12 225 144 180
85 90 20 20 400 400 400

bkh¤j« 2 -49 1414 1865 1393

 

r =
])([)]([

)()(N
2222 vvnuun

vuuv
Σ−ΣΣ−Σ

ΣΣ−Σ

2 2(1414 11 (2) ) (1865 11 ( 49) )
r × ×=

× − × × − −

11  1393 - 2  (-49)

15421 15421 0.92
16783.1115550 18114

= = = +
×

bjhF¡f¥g£l ÏU kh¿¥ gutè‹ x£LwÎ fz¡»lš :

	 bfhL¡f¥g£l	étu¤ÂYŸs	cW¥òfë‹	v©â¡if	äf	mÂfkhf	ÏU¥Ã‹	

m›étukhdJ	ÏU	kh¿	ãfœbt©	gutyhf	ghFghL	brŒa¥gL«.	Ï›éj«	ghFghL	

brŒa¥g£l	m£ltiz	x£LwÎ	m£ltiz	vd¥gL«.	X Ï‹	ÃçÎfŸ	ãiufshfÎ«	

Y Ï‹	 ÃçÎfŸ	 	 ãušfshfÎ«	 	 tçirgL¤j¥gL«.	 	 Ïij	 	 kh‰¿Í«	 	 vGjyh«.	

m£ltizæš	cŸs	x›bthU	gFÂ¡F«	ãfœbt©	f©LÃo¡f¥gL«.
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	 x£LwÎ¡	bfGé‰fhd	rk‹ghL

 r Cov= ( , )
,
x y

x yσ σ
 Ï§F Cov ( , ) ( ) ( )x y f x x y y

N
= ∑ − −

           
= ∑ −fxy

N
x y

 

r
x y

x y
Where x y

f x x y y

N

fxy

N
x y

x
fx

= = ∑ − −

= ∑ −

= ∑

cov ( , )

,
cov ( , )

( ) ( )

σ σ

σ2
22

2 2
2

2

N
x y

fy

N
y− = ∑ −; σ

 N – bkh¤j	ãfœbt©

 
2 2 2 2

- ( ) ( )
[ ( ) ].[ ( ) ]

N fxy fx fyr
N fx fx N fy fy

Σ Σ Σ=
Σ − Σ Σ − Σ

	 nj‰w«	 :	 x£LwÎ¡	 bfGthdJ	MÂ	 kh‰w¤Âdhš	 mšyJ	 msÎ	 kh‰w¤jhš	

ghÂ¡f¥gLtÂšiy.

 u x A
c

v y B
d

= − = −; våš rxy = ruv

ã%gz«	:

 

u x A
c

cu x A x cu A

x cu A v y B
d

vd y B

y B vd y B vd
cx u

= −

= − = +

= + = − = −

= + = +
=

[ ]
;σ σ σ yy v

xy
x y

d

r x y

x y f x x y y
n

=

=

= ∑ − −

σ

σ σ
cov ( , )

,

cov ( , ) ( ) ( )

 

1

1
n

f cu A cu A dv B dv B

n
f cu cu dv dv

∑ + − +  + − + 

= ∑ −  −

( ) ( ) ( ) ( )

( ))

( ) ( ( )

 

= ∑ −  − 

= ∑ −  − 

=

1

1

1

N
f c u u d v v

N
f cd u u v v

N
cd ∑∑ −( ) −( )

=
∑ −( ) −( )

=

∴ =

f u u v v

cd
f u u v v

N
cd u v

x y c d u

cov ( , )

cov ( , ) . cov ( ,, )
cov ( , )

,
. cov ( , )
.. .

cov ( , )
,

v

r x y c d u v
c d

u v
u vxy

x y u v

∴ = = = =
σ σ σ σ σ σ

rr

r r

uv

xy uv∴ =
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1

1
n

f cu A cu A dv B dv B

n
f cu cu dv dv

∑ + − +  + − + 

= ∑ −  −

( ) ( ) ( ) ( )

( ))

( ) ( ( )

 

= ∑ −  − 

= ∑ −  − 

=

1

1

1

N
f c u u d v v

N
f cd u u v v

N
cd ∑∑ −( ) −( )

=
∑ −( ) −( )

=

∴ =

f u u v v

cd
f u u v v

N
cd u v

x y c d u

cov ( , )

cov ( , ) . cov ( ,, )
cov ( , )

,
. cov ( , )
.. .

cov ( , )
,

v

r x y c d u v
c d

u v
u vxy

x y u v

∴ = = = =
σ σ σ σ σ σ

rr

r r

uv

xy uv∴ =

gofŸ :

1.	 kh¿	X Ï‹	go	éyfš	vL¤J	mij	goéyfš	'u'	vd¡	F¿¡fyh«.

2.	 kh¿	Y	Ï‹	go	éyfš	vL¤J	m›éyfiy	'v'	vd¡	F¿¡fÎ«.

3.	 x›bthU	f£l¤ÂY«	uv I	ãfœbt©zhš	bgU¡»¡	»il¡F«	bgU¡fš	gyid	

Ñœ	tyJ	Kidæš	vGjÎ«.

4.	 go	(3)	Ïš	T¿ago	Kidfëš	vGj¥g£l	v©fis¡	T£o	Σfuv bgwÎ«.

5. 'u' it 'f'	Mš	bgU¡»	Σfu	fhzÎ«.

6. u2 I		'f ' Mš	bgU¡»	Σfu2	bgwÎ«.	Ïnj	nghy	Σfv k‰W« Σfv2	fhzÎ«.	Ï«kÂ¥òfis	

thŒ¥gh£oš	ÃuÂæ£L	'r' Ï‹	kÂ¥ig¡	fhzyh«.

vL¤J¡fh£L 4

	 132	khzt®fŸ	ÏU	nj®Îfëš	bg‰w	kÂ¥òfŸ	Ã‹tUkhW

          nj®Î - 1

nj®Î - 2 30-40 40-50 50-60 60-70 70-80 bkh¤j«

20-30 2 5 3 10

30-40 1 8 12 6 27

40-50 5 22 14 1 42

50-60 2 16 9 2 29

60-70 1 8 6 1 16

70-80 2 4 2 8

bkh¤j« 3 21 63 39 6 132

	 Ïj‰fhd	x£LwÎ¡	bfG	fz¡»lÎ«.	X v‹gJ	Kjš	nj®Î	kÂ¥bg©,	Y v‹gJ	

2-MtJ	nj®Î	kÂ¥bg©izÍ«	F¿¡f£L«

 
u x v y= − = −55

10
45

10
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x Ï‹											

eLkÂ¥ò

35 45 55 65 75 F v fv fv2 fuv
y Ï‹	

eLkÂ¥ò

25

4

   2

     8

2

   5

    10

0

   3

     0

-

- 10 -2 -20 40 18

35

2

   1

     2

1

   8

     8

0

   12

     0

-1

   6

     −6
- 27 -1 -27 27 4

45

0

   5

     0

0

   22

     0

0

   14

     0

0

   1

     0
42 0 0 0 0

55

-1

   2

    −2

0

   16

     0

1

   9

     9

2

   2

     4
29 1 29 29 11

65

-2

   1

    −2

0

   8

     0

2

   6

     12

4

   1

     4
16 2 32 64 14

75

0

   2

     0

3

   4

     12

6

   2

    12
8 3 24 72 24

f 3 21 63 39 6 132 3 38 232 71
u -2 -1 0 1 2 0       

rçgh®¡fÎ«
fu -6 -21 0 39 12 24
fu2 12 21 0 39 24 96
fuv 10 14 0 27 20 71
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mid x
mid y

35 45 55 65 75 f v fv fv2 fuv

25
4
   2
        8

2
   5
      10

0
  3
    0

- -
10 -2 -20 40 18

35
2
   1
       2

1
   8
       8

0
12
    0

-1
  6

-6
- 27 -1 -27 27 4

45
0
   5
        0

0
  22
    0

0
14
    0

0
  1
    0

  42 0 0 0 0

55
-1
   2

-2

0
 16
    0

1
  9
    9

2
  2
    4

29 1 29 29 11

65
-2
    1

-2

0
  8
    0

2
  6
  12

4
  1
    4

16 2 32 64 14

75
0
 2

    0

3
 4
  12

6
  2
  12

8 3 24 72 24

f 3 21 63 39 6 132 3 38 232 71
u -2 -1 0 1 2 0
fu -6 -21 0 39 12 24
fu2 12 21 0 39 24 96
fuv 10 14 0 27 20 71

2 2 2 2

- ( ) ( )
[ ( ) ].[ ( ) ]

N fuv fu fvr
N fu fu N fv fv

Σ Σ Σ=
Σ − Σ Σ − Σ

=
2 2

132 71 24 38
[132 96 (24) ] [132 232 (38) ]

× − ×

× − × −

= 9372 912
(12672 576)

−
− (30624-1444)

= 8460 8460 0.4503
109.96 170.82 18786.78

= =
×

Check

     

mid x
mid y

35 45 55 65 75 f v fv fv2 fuv

25
4
   2
        8

2
   5
      10

0
  3
    0

- -
10 -2 -20 40 18

35
2
   1
       2

1
   8
       8

0
12
    0

-1
  6

-6
- 27 -1 -27 27 4

45
0
   5
        0

0
  22
    0

0
14
    0

0
  1
    0

  42 0 0 0 0

55
-1
   2

-2

0
 16
    0

1
  9
    9

2
  2
    4

29 1 29 29 11

65
-2
    1

-2

0
  8
    0

2
  6
  12

4
  1
    4

16 2 32 64 14

75
0
 2

    0

3
 4
  12

6
  2
  12

8 3 24 72 24

f 3 21 63 39 6 132 3 38 232 71
u -2 -1 0 1 2 0
fu -6 -21 0 39 12 24
fu2 12 21 0 39 24 96
fuv 10 14 0 27 20 71

2 2 2 2

- ( ) ( )
[ ( ) ].[ ( ) ]

N fuv fu fvr
N fu fu N fv fv

Σ Σ Σ=
Σ − Σ Σ − Σ

=
2 2

132 71 24 38
[132 96 (24) ] [132 232 (38) ]

× − ×

× − × −

= 9372 912
(12672 576)

−
− (30624-1444)

= 8460 8460 0.4503
109.96 170.82 18786.78

= =
×

Check

        

r N fuv fu fv

N fu fu N fv fv
= ∑ − ∑ ∑

∑ − ∑  ∑ − ∑ 

= ×

( ) ( )

( ) . ( )2 2 2 2

132 71 −− ×
× −  × × − 

= −
−

24 38
132 96 24 132 232 38

9372 912
12672

2 2( ( ) ( )

( 5576 30624 1444
8460

109 96 170 82
8460

18786 78
0 4503

) ( )

. .

.
.

−

=
×

=

=

vL¤J¡fh£L 5:

	 ÑnH	 	 bfhL¡f¥g£LŸs	 	 étu¤Â‰F	 fh®š	 Ãa®[å‹	 x£LwÎ¡	 bfG	

fz¡»Lf.

(taJ tUl§fëš)

kÂ¥bg© 18 19 20 21 22

0-5 - - - 3 1

5-10 - - - 3 2

10-15 - - 7 10 -

15-20 - 5 4 - -

20-25 3 2 - - -

  

u x

v y

= −

= −

12 5
5
20
1

.
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Ô®Î :

x Ï‹											

eLkÂ¥ò
18 19 20 21 22 f v fv fv2 fuv

y Ï‹	

eLkÂ¥ò

2.5 - - -

2

   3

     −6

-4

   1

    −4

4 -2 -8 16 -10

7.5 - - -

-1

   3

     −3

-2

   2

    −4

5 -1 -5 5 -7

12.5 - -

0

   7

     0

0

   10

     0

-

17 0 0 0 0

17.5

- -1

   5

    −5

0

   4

     0

- - 9 1 9 9 -5

22.5

-4

   3

    −12

-2

   2

    −4

- - - 5 2 10 20 -16

f 3 7 11 16 3 40 0 6 50 -38
u -2 -1 0 1 2 0  

	rçgh®¡fÎ«fu -6 -7 0 16 6 9
fu2 12 7 0 16 12 47
fuv -12 -9 0 -9 -8 -38

 

2 2 2 2

- ( ) ( )
[ ( ) ].[ ( ) ]

N fuv fu fvr
N fu fu N fv fv

Σ Σ Σ=
Σ − Σ Σ − Σ

=
2 2

40( 38) 6 9
[40 50 6 ].[40 47 9 ]

− − ×
× − × −

= 1520 54 1574 0.8373
(2000 36) (1880 81) 1964 1799

− − −= = −
− × − ×

Properties of Correlation:
1. Correlation coefficient lies between –1 and +1

(i.e) –1 ≤  r ≤  +1

Let x’ = −
σ x

x x   ; y’ = −
σ y

y y

Since  (x’ +y’ )2  being sum of squares is always non-negative.
(x’ +y’ )2 ≥0

x’ 2 + y’ 2 +2 x’ y’ ≥ 0
22

x y x y

x x y y x x y y
σ σ σ σ

      − − − −Σ Σ Σ               
 +  + 2 ≥ 0

2 2

2 2( ) ( ) 2 ( ) ( )

x yx y

x x y y x x Y Y
σ σ σ σ

Σ − Σ − Σ − −+ + ≥  0

dividing by ‘ n’ we get

2 2

2 21 1 1 1. ( ) . ( )   Σ − + Σ −
x y

x x y y
n nσ σ

2 1. ( ) ( )
x y

x x y y
nσ σ

+ Σ − − ≥ 0

2 2

2 2

1 1 2. .cov( , )
x y

x yx y

x yσ σ
σ σ σ σ

+ + ≥ 0

1 + 1 + 2r ≥ 0
2 + 2r ≥ 0

    2(1+r) ≥ 0
    (1 + r) ≥ 0
–1 ≤ r -------------(1)

x£LwÎ¡ bfGé‹ g©òfŸ

	 1.	x£LwÎ¡	bfGé‹	kÂ¥ò	-1	‰F«	+1	‰F«	Ïilæš	mik»wJ.
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mjhtJ, -1 < r < +1

x x x y y y

x y

' ; '= − = −
σ σ

	v‹f

	 t®¡f§fë‹	TLjš	v¥bghGJ«	äif	v‹gjhš	Σ(x' + y')2

 Σ(x' + y')2 > 0

 Σx'
2
 + Σy'

2 + 2 Σx' y' > 0

 

∑ = −





+ ∑ −





+ ∑ −





−





≥

∑ −

x x y y x x y y

x

x y x yσ σ σ σ

2 2

2 0

xx y y x x y y

x y x x

( )
+

∑ −( )
+

∑ −( ) −( )
≥

2 2

2 2

2
0

σ σ σ σ

 'n' Mš tF¡f

 

1 1 1 1

2 1 0

1

2 2

2

2 2

σ σ

σ σ

σ

x y

x y

x

n
x x

n
y y

n
x x y y

. .

.

.

+ ∑ −( ) + ∑ −( )

+ + ∑ −( ) −( ) ≥

σσ
σ

σ
σ σx

y
y

x y

x y2

2

2

1 2 0+ + ≥. . cov ( , )

 1 + 1 +2r > 0

      2 + 2r > 0

  2 (1 + r) > 0

     (1 + r) > 0

  r > –1 or –1 < r ............... (1)

 Ïnj nghš Σ(x' y')2 > 0

  2 (1 – r) > 0

        1 – r > 0

              r < +1 ................. (2)

 (1) + (2) éèUªJ	–1 < r < 1

F¿¥ò	:

g©ò	1	:					r = +1 våš	KGikahd	ne®	x£LwÎ.

        r = –1 våš	KGikahd	vÂ®	x£LwÎ	MF«.
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g©ò	2	:	 x£LwÎ¡	 bfGthdJ	 MÂ	 kh‰w¤jhnyh,	 msÎ	 kh‰w¤jhnyh	 

	 ghÂ¡f¥gLtÂšiy.

g©ò	3	:	 x£LwÎ¡	bfGthdJ	vªj	xU	myifÍ«	F¿¡fhj	xU	v©zhF«.

g©ò	4	:	 x‹iw	x‹W	rhuhj	kh¿fŸ	bjhl®òilad	mšy.

g©ò	5	:	 x£LwÎ¡	 bfGthdJ,	 ÏU	 cl‹	 bjhl®ò¡	 bfG¡fè‹	 bgU¡fš	 

	 ruhrçahF«.

g©ò	6	:	 x, y Ï‹	x£LwÎ¡	bfGthdJ	rk¢Ó®	j‹ik	cilaJ.	mjhtJ	rxy = ryx.

FiwfŸ :

1.	 vL¤J¡	 bfh©l	 bfhŸif	 rçah	 mšyJ	 jtwh	 v‹gij¡	 fUjhkš	 xU	

ne®¡nfh£L¤	bjhl®ig	k£Lnk	x£LwÎ¡	bfG	TW»wJ.

2.	 x£LwÎ¡	 bfGéš	 kh¿fë‹	 Kid	 cW¥òfŸ	 bghUªjhj	 Kiwæš	

brašgL¤j¥gL»‹wd.

3.	 x£LwÎ¡bfG	ÏU¡»wJ	v‹gjdhš	mJ	fhuz	éisÎfis¡	F¿¡f	nt©oa	

mtÁaäšiy.

bjçth¡f« :

 'r' Ï‹	 kÂ¥ig¥	 	 g‰¿	 bjëthf	 vL¤Jiu¡f	 Ñœ¡f©l	 éÂfis¥	

Ã‹g‰W»nwh«.

1. r = 1, våš	ÏU	kh¿fS¡»ilæš	neçil	ãiwÎ	x£LwÎ	cŸsJ	vdyh«.

2. r = –1 våš,	ÏU	kh¿fS¡»ilæš	vÂçil	x£LwÎ	cŸsJ	vdyh«.

3. r = 0, våš,	ÏU	kh¿fS¡»ilæš	bjhl®ò	Ïšiy	vdyh«.

4.	 x£LwÎ	 +1	 mšyJ	 -1‰F	 mU»š	 ÏU¡Fbkåš	 ÏU	 kh¿fS¡»ilna	

F¿¥Ãl¤jFªj	msÎ	äf	mÂfkhd	ne®	x£LwÎ	mšyJ	vÂ®	x£LwÎ	cŸsJ	

vdyh«.

	 x£LwÎ¡	bfG	0	é‰F	mU»š	cŸs	bghGJ	(äif	mšyJ	Fiw	Âiræš)	ÏU	

kh¿fS¡»ilna	äf¡	Fiwthd	ne®	x£LwÎ	mšyJ	vÂ®	x£LwÎ	cŸsJ	

vdyh«.

ju tçir x£LwÎ :

	 bjhFÂ¥	 g©gsitfë‹	 vªj	 éj	 fU¤J¡fS«	 vL¤J¡	 bfhŸshj	

bghGJ	ju	tçir	x£LwÎ	fhz¥gL»wJ.	ÏJ	ju¤Âid	mo¥gilahf¡	bfh©lJ.	

ÏJ	 g©gsÎfshd,	 ne®ik,	 ãw§fŸ,	 mHF,	 ò¤Â¡	 T®ik,	 Fzey‹fŸ,	 xG¡f«	

M»at‰iw¥	 g‰¿	 m¿a	 ga‹gL»wJ.	 xU	 bjhFÂæš	 cŸs	 eg®fŸ	 tçir¥	

gL¤j¥g£L	Ã‹d®	x›bthU	jå	egU¡F«,	mtU¡Fça	ju«	bfhL¡f¥gL»wJ.
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	 Ï«Kiw	 v£t®£	 °Ãa®nk‹	 (Edward Spearman)	 v‹gtuhš	 1904-«	 M©L	

cUth¡f¥g£lJ.	ÏJ

 
R I D= − ∑

−
6 2

3n n

 R = ju	tçir	x£LwÎ¡	bfG	vd	tiuaW¡f¥gL»wJ.

F¿¥ò	 :	 Áy	 MÁça®fŸ	 ju	 x£LwÎ¡	 bfGé‰F	 ρ	 v‹w	 F¿p£bl©iz¥	

ga‹gL¤J»‹wd®.

ΣD2 = ÏU	jutçirfS¡»ilna	cŸs	ntWghLfë‹	t®¡f§fë‹	TLjš.

n = kÂ¥òfë‹	v©â¡if

 R kÂ¥ò	 -1‰F«	 +1‰F«	 Ïilæš	 mik»wJ.	 R = +1 vd	 ÏU¡Fkhdhš	

tçir¥gL¤j¥g£l	ju§fëilna	KGikahd	x¥òik¤	j‹ik	cŸsJ.	ju§fŸ	xnu	

Âir	cilajhf	ÏU¡F«.	R = -1 våš	jh§fŸ	KGikahf	ntWgL»‹wd	vdÎ«,	

mit	vÂ®Âir	cilajhfÎ«	ÏU¡F«.

Áy rkkÂ¥ò cŸsél¤J jucwÎ :

	 Ïu©L	 mšyJ	 mj‰F	 nk‰g£l	 cW¥òfŸ	 rkkÂ¥òfshf	 ÏUªjhš	 ;	 Ï›	

cW¥òfS¡F	 bghJthd	 ju§fŸ	 bfhL¡f¥gL»‹wd.	 Ï¢Nœãiyfëš	 x›bthU	

cW¥Ã‰F«	 rkkhd	 ju«	 bfhL¡f¥gL»wJ.	 vL¤J¡fh£lhf,	 5MtJ	 ju¤Âš	 cŸs	

kÂ¥ò	ÏU	Kiw	tUnkahdhš,	5,	6	Ït‰¿‹	ruhrçahd	
5 6
2

5 5+ = . 	v‹w	bghJthd	

ju«	ÏU	cW¥òfS¡F«	bfhL¡f¥gL»wJ.

	 rk	 ju§fŸ	 ÏU¡Fkhdhš,	 ÂU¤j	 fhuâ	 nr®¥gJ	 mtÁakh»wJ.	 mJ	

1
12

3( )m m− 	MF«.	x‹¿‰F	nk‰g£l	cW¥òfŸ	rk	kÂ¥ig¥	bg‰whš,

	 ju	cwÎ	R = −
∑ + − + − +





−
1
6 1

12
1
12

2 3 3

3

D m m m m

n n

( ) ( ) ........

 Ï§F 'm'	v‹gJ	rkju§fŸ	bg‰w	cW¥òfë‹	v©â¡ifia¡	F¿¡F«.	ÏJ	

v¤jid	 rk	 ju§fŸ	 ciladnth,	 mit	 mid¤Â‰F«	 ÂU¤j	 fhuâ	 nr®¡f¥gl	

nt©L«.

vL¤J¡fh£L 6

	 xU	 rªij	 MŒéš,	 xU	 efu¤Âš	 ju¤Â‹	 mo¥gilæš	 njÚ®	 k‰W«,	

fh¥Ãæ‹	éiy	ãytu«	Ñœ¡f©lthW	bfhL¡f¥g£LŸsJ.	Ït‰¿‹	éiyfS¡F	 

Ïilæyhd	bjhl®Ãid	c‹dhš	fhz	ÏaYkh	?

njÚ®	éiy 88 90 95 70 60 75 50
fhÃæ‹	éiy 120 134 150 115 110 140 100
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Ô®Î :

njÚ®	

éiy
ju«

fhÃæ‹	

éiy
ju« D D2

88 3 120 4 1 1
90 2 134 3 1 1
95 1 150 1 0 0
70 5 115 5 0 0
60 6 110 6 0 0
75 4 140 2 2 4
50 7 100 7 0 0

ΣD2 = 6

   

R 1 D= − ∑
−

= − ×
−

= −

= −
=

6

1 6 6
7 7

1 36
336

1 0 1071
0 8929

2

3

3

n n

.
.

	 njÚ®,	k‰W«	fhÃ	Ït‰¿‹	éiyfS¡F	Ïilæš	cŸs	ne®	cwÎ	0.89.	ju§fŸ	

mo¥gilæš	 Ït‰¿‹	 éiyfS¡»ilæyhd	 bjhl®ghdJ	 äf	 mÂf	 ne®	 cwÎ	

cilaJ.

vL¤J¡fh£L 7:

	 ÏU	 nj®ths®fshš	 kÂ¥ÕL	 brŒa¥g£l	 éil¤jhŸfë‹	 kÂ¥bg©fŸ	

Ã‹tUkhW

1st 88 95 70 960 50 80 75 85
2nd 84 90 88 55 48 85 82 72

	 ÏUtuhš	brŒa¥g£l	kÂ¥ÕL	rçahdit	v‹w	fU¤Jl‹	Ú	cl‹gL»whah	?

Ô®Î :

x R1 y R2 D D2

88 2 84 4 2 4
95 1 90 1 0 0
70 6 88 2 4 16
60 7 55 7 0 0
50 8 48 8 0 0
80 4 85 3 1 1
85 3 75 6 3 9

30
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R 1 D= − ∑
−

= − ×
−

= −

= −
=

6

1 6 30
8 8

1 180
504

1 0 357
0 643

2

3

3

n n

.
.

R = 0.643 v‹gÂš	 ÏUªJ	 éil¤jhŸfis	 kÂ¥Ã£L	 kÂ¥bg©fŸ	 tH§FtÂš	

ÏUtçilna	xnu	Óça	j‹ik	cŸsJ	vdyh«.

vL¤J¡fh£L 8:

	 xU	tF¥Ãš	cŸs	10	khzt®fŸ	ÏU	nj®éš	vL¤j	kÂ¥bg©fŸ	Ã‹tUkhW

khzt®fŸ A B C D E F G H I J
nj®Î	1 70 68 67 55 60 60 75 63 60 72
nj®Î	2 65 65 80 60 68 58 75 63 60 70

	 ÏU	nj®Î	kÂ¥bg©fS¡»ilæyhd	ju	x£LwÎ	fh©f.

khzt®fŸ nj®Î	1 R1 nj®Î	2 R2 D D2

A 70 3 65 5.5 -2.5 6.25

B 68 4 65 5.5 -1.5 2.25

C 67 5 80 1.0 4.0 16.00

D 55 10 60 8.5 1.5 2.25

E 60 8 68 4.0 4.0 16.00

F 60 8 58 10.0 -2.0 4.00

G 75 1 75 2.0 -1.0 1.00

H 63 6 62 7.0 -1.0 1.00

I 60 8 60 8.5 0.5 0.25

J 72 2 70 3.0 -1.0 1.00

50.00

	 nj®Î	1	š	60	_‹W	Kiw	Ïl«	bg‰WŸsJ.

	 2MtJ	nj®éš	60,	65	ÏU	Kiw	Û©L«	Û©L«	tªJŸsJ.

 m = 3 ; m = 2 ; m = 2
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R

R

= −
∑ + − + − + −





−

= −
+

1
6 1

12
1
12

1
12

1
6 50 1

1

2 3 3 3

3

D m m m m m m

n n

( ) ( ) ( )

22
3 3 1

12
2 2 1

12
2 2

10 10

1
6 50 2 0 5 0 5

3 3 3

3

( ) ( ) ( )

. .

− + − + −





−

= −
+ + +[ ]
9990

1 6 53
990

672
990

0 68

= − ×

= = .

fU¤J	:

	 ÏU	nj®ÎfëY«	khzt®fë‹	Âwik	xnu	ÓuhdJ.

gæ‰Á - 8

I. rçahd éilia¤ nj®ªbjL¤J vGJf :

1. x£LwÎ¡	bfGé‹	všiy.

 m) –1 < r < 1    M) 0 < r < 1

 Ï) –1 < r < 0    <) 1 < r < 2

2.  x£LÎ¡	bfGthdJ

 m) Fiw v© mšy   M) äif v© mšy

	 Ï)	v¥bghGJ«	äifahdJ	 	 <)	äif	mšyJ	Fiw

3.	 x£LwÎ	bfGé‰fhd	thŒ¥ghL

 m) r XY
xy

= ∑
  M) r XY

n x y
= ∑

σ σ
  Ï) r

XY
n x

= ∑
σ

  

	 <)	Ït‰¿š	VJäšiy

4.	 cov (x, y) = 0 våš

 m) x k‰W« y¡F	Ïilna	x£LwÎ	cŸsJ	

 M) x k‰W« y¡F	Ïilna	x£LwÎ	Ïšiy

	 Ï)	Ït‰¿š	VJäšiy

 <)  x, y ne®	nfh£L¤	bjhl®òilaJ
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5.	 r = 0 våš cov (x, y)

	 m)	0	 	 M)	-1	 	 Ï)	1	 	 <)	0.2

6.	 jutçir	x£LwÎ¡bfG	Ñœ¡f©l	thŒ¥gh£lhš	bgw¥gL«.

 m) 1
6 2

3+ ∑
−
D

n n
   M) 1

6 2

2− ∑
−
D

n n

 Ï) 1
6 2

3− ∑
−
D

n n
   <) 1 6 2

3− ∑
+
D

n n
7.	 cov (x, y) = σx σy våš

 m) r = +1  M) r = 0  Ï) r = 2  <) r = –1

8.	 ΣD2 = 0 våš,	juéy¡f¡	bfG

	 m)	0	 	 M)	1		 	 Ï)	0.5	 	 	 <)	-1

9.	 x£LwÎ¡	bfG	Ñœ¡f©lt‰whš	ghÂ¡f¥gLtÂšiy

	 m)	MÂ	 	 	 M)	msÎ	 	 Ï)	MÂ	k‰W«	msÎ		

	 <)	Ït‰¿š	vJÎ«	Ïšiy

10.	 ju	éy¡f«	Ïtuhš	cUth¡f¥g£lJ.

	 m)	Ãa®[‹			 	 M)	°Ãa®nk‹	 Ï)	fhšl‹	 	 <)	Ãõ®

II. nfho£l Ïl¤ij ãu¥òf :

11.	 x£LwÎ	bfG	__________ rh®ªjjšy.

12.	 ÏU	 kh¿fis	 és¡f¥gl«	 _y«	 F¿¥ÃLjš	 	 __________	 v‹W	 

	 miH¡f¥gL»wJ.

13.	 _‹W	mšyJ	mj‰F	nk‰g£l	kh¿fS¡»ilna	cŸs	bjhl®ig	g‰¿	__________  
 x£LwÎ	cjéÍl‹	m¿ayh«.

14.	 x£LwÎbfGit¡	fhQ«	Kiwia¡	f©l¿ªjt®	__________.

15.	 r = +1 våš, __________ x£LwÎ	cŸsJ.

16.	 rxy = ryx, våš x, y	‰F	Ïilæyhd	bjhl®ò	__________.

17.	 ju	éy¡f«	bfG	__________ Fz§fŸ

18.	 ò¤Â¡	T®ik	k‰W«	ghjâfë‹	msÎ	Ït‰¿‰»ilæyhd	bjhl®Ã‹	j‹ik	 

 __________.

III.  Ñœ¡f©lt‰¿‰F éilaë¡fÎ«:

19.	 x£LwÎ	v‹whš	v‹d	?

20.	 äif	k‰W«	Fiw	x£Lwit	ntWgL¤Â	fh£Lf.
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21.	 fh®š	Ãa®[å‹	x£LwÎ¡	bfGit	tiuaW.

 r = 1, -1, 0 v‹W	ÏU¡F«	bghGJ	mj‹	és¡f¡	fU¤ij	bjëÎgL¤Jf

22.	 Ájwš	 és¡f¥gl«	 v‹whš	 v‹d	 ?	 x£LwÎ	 g‰¿	 m¿a	 mJ	 v›tifæš	

cjÎ»wJ?

23.	 nfhL	k‰W«	tiy	nfh£L	x£LwÎfis	ntWgL¤Â¡	fh£Lf.

24.	 x£LwÎ¡	bfGé‹	K¡»a	g©òfis	F¿¥ÃLf.

25.	 x£LwÎ¡	bfG	-1‰F«	+1‰F«	Ïilæš	mikÍ«	vd	ãWÎf.

26.	 x£LwÎ¡	bfGthdJ	MÂ	k‰W«	msit¢	rh®ªjjšy	v‹gij	ãWÎ.

27.	 ju	tçir	x£LwÎ	v‹whš	v‹d	?	k‰W«	mj‹	ãiw	FiwfŸ	ahit	?

28.	 gšntW	tifahd	x£LwÎfis	cjhuz¤Jl‹	és¡Ff.

29.	 fh®š		Ãa®ì‹	x£LwÎ¡	bfGitÍ«	°Ãa®kå‹	ju	tçir	x£LwÎ¡	bfgitÍ«	

ntWgL¤Â¡	fh£Lf.

30.	 10	kÂ¥òfS¡F	Σx = 130 ; Σy = 220 ; Σx2 = 2290 ; Σy2 = 5510 ; Σxy = 3467 våš 'r' 
I	fh©f.

31. Cov (x, y) = 18.6 ; var (x) = 20.2 ; var (y) = 23.7 våš, 'r'	fh©f.

32. r = 0.42 cov (x, y) = 10.5 v(x) = 16 ; våš, y	-‹	Â£léy¡f«	fh©f.

33.	 juéy¡f¡	bfG	r = 0.8, ΣD2 = 33.  våš 'n'	I	fh©f.

34. A k‰W« B	kÂ¥òfë‹	x£LwÎ¡	bfG	fh©.

A 5 10 5 11 12 4 3 2 7 1
B 1 6 2 8 5 1 4 6 5 2

35.	 éiy	 k‰W«	 më¥Ã‰»ilæyhd	 x£LwÎ¡	 bfGéid	 fz¡»Lf.	

Ï«kÂ¥Ã‰fhd	és¡f¤ij	bjëth¡Ff.

éiy 8 10 15 17 20 22 24 25
më¥ò 25 30 32 35 37 40 42 45

36.	 Ã‹tU«	 tçiræš	 cŸs	 bghU£fë‹	 éiy	 k‰W«	 më¥Ã‰»ilæyhd	

bjhl®Ã‹	x£Lwit	bfGit	fh©f.

éiy	(%) 11 12 13 14 15 16 17 18 19 20
më¥ò	(%) 30 29 29 25 24 24 24 21 18 15

37.	 10	 khzt®fŸ	 bghUëaš	 k‰W«	 òŸëæaš	 ghl§fëš	 bg‰w	

kÂ¥bg©fS¡»ilæyhd	x£LwÎ	bfG	fh©f

bghUëaš 70 68 67 55 60 60 75 63 60 72
òŸëæaš 65 65 80 60 68 58 75 62 60 70
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38.	 Ã‹tU«	étu¤Â‹	x£LwÎ¡	bfGit¡	fh©f.

bjhêyhëæ‹	

taJ
40 34 22 28 36 32 24 46 26 30

ntiy¡F 

tuhj	eh£fŸ
2.5 3 5 4 2.5 3 4.5 2.5 4 3.5

39.	 Ã‹tU«	jªij	k‰W«	kfå‹	cau§fS¡»ilna	x£LwÎ¡	bfGit	fz¡»Lf.

jªijæ‹	

cau«
65 66 67 67 68 69 70 72

kfå‹	 

cau«
67 68 65 68 72 72 69 71

ÏUkh¿	x£LwÎ	:

40.	 Ã‹tU«	étu¤Â‰F	x£LwÎ	bfG	fh©f.

tUl« 0 1 2 3 4 5 6 7 8 bkh¤j«

20-29 2 1 2 2 - 1 - 1 1 10
30-39 - 2 - 1 - 2 - 1 2 8
40-49 - 2 - 2 - - 1 - 1 6
50-59 1 - 2 - - - - 1 - 4
60-69 - - - - - 1 - 1 - 2

41.	 fzt‹	 kidé	 taJfS¡»ilæš	 x£LwÎ¡	 nr®¡f	 bfG	 fz¡»Lf.	

Koé‰fhd	és¡f«	jUf.

kidéæ‹	taJ

fztå‹	

taJ
15-25 25-35 35-45 45-55 55-65 65-75 bkh¤j«

15-25 1 1 - - - - 2
25-35 2 12 1 - - - 15
35-45 - 4 10 1 - - 15
45-55 - - 3 6 1 - 10
55-65 - - - 2 4 2 8
65-75 - - - - 1 2 3

bkh¤j« 3 17 14 9 6 4 53

42.	 xU	éahghu	mYtyf¤Âš	cŸs	 45	 vG¤j®fë‹	taJ	 k‰W«	 r«gs¤Â‰fhd	

ãfœbt©	 gutš	 Ã‹tUkhW	 bfhL¡f¥g£LŸsJ.	 Ït‰¿‰»ilna	 x£LwÎ	

ÏU¡Fkhdhš	mjid¡	fh©f.
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CÂa«

taJ 60-70 70-80 80-90 90-100 100-110 bkh¤j«

20-30 4 3 1 - - 8

30-40 2 5 2 1 - 10

40-50 1 2 3 2 1 9

50-60 - 1 3 5 2 11

60-70 - - 1 1 5 7

bkh¤j« 7 11 10 9 8 45

43.	 60	 khzt®fŸ	 ÏU	 ghl§fëš	 bg‰w	 kÂ¥bg©fS¡F	 Ïilæyhd	 x£LwÎ¡	

bfG	fh©f.

òŸëaèš	kÂ¥bg©fŸ

bghUëaèš	

kÂ¥bg©fŸ 5-15 15-25 25-35 35-45 bkh¤j«

0-10 1 1 - - 2

10-20 3 6 5 1 15

20-30 1 8 9 2 20

30-40 - 3 9 3 15

40-50 - - 4 4 8

bkh¤j« 5 18 27 10 60

44.	Ã‹tU«	étu¤Â‰F	x£LwÎ	bfG	fh©f.

és«gu¢	bryÎ	(	'000)

é‰gid	

tUthŒ	

(%.'000)

5-15 15-25 25-35 35-45 bkh¤j«

75-125 4 1 - - 5

125-175 7 6 2 1 16

175-225 1 3 4 2 10

225-275 1 1 3 4 9

bkh¤j« 13 11 9 7 40

45.	Ã‹tU«	 m£ltiz	 khzt®fë‹	 ntWg£l	 cau«	 k‰W«	 vil	 étu§fis¤	

jU»wJ.	cau«	k‰W«	vil¡»ilæš	VnjD«	bjhl®ò	cŸsjhf	Ú	fh©»whah	?
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vil	(»nyh	»uh«)

cau«	(br.Û) 55-60 60-65 65-70 70-75 75-80 bkh¤j«

150-155 1 3 7 5 2 18
155-160 2 4 10 7 4 27
160-165 1 5 12 10 7 35
165-170 - 3 8 6 3 20
bkh¤j« 4 15 37 28 16 100

juéy¡f«

46.	 xU	 mHF¥	 ngh£oæš	 8	 ngh£oahs®fS¡F	 ÏU	 ÚÂgÂfŸ	 bfhL¤jfu§fŸ	

Ã‹tUkhW	Ït®fë‹	Ô®¥òfS¡»ilæyhd	bjhl®Ãid	MuhŒf.

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

47.	 Ã‹tU«	étu¤Âš	ÏUªJ	juéy¡f	bfG	fh©f.

X 36 56 20 65 42 33 44 50 15 60
Y 50 35 70 25 58 75 60 45 80 38

48.	 Ã‹tU«	étu¤Â‰F	°Ãa®bkå‹	juéy¡f	bfG	fh©f.

X 53 98 95 81 75 71 59 55
Y 47 25 32 37 30 40 39 45

49.	 ÑnH	bfhL¡f¥g£LŸs	x, y	kÂ¥òfS¡F	°Ãa®nkå‹	ju	ntWghL	Kiwia¥	

ga‹gL¤Â	x£LwÎ	bfG	fh©f.

X 22 28 31 23 29 31 27 22 31 18
Y 18 25 25 37 31 35 31 29 18 20

50.	 ju	tçir	x£LwÎ¡bfG	fh©f.

Kjš	nj®Î	

kÂ¥bg©fŸ
70 68 67 55 60 60 75 63 60 72

II MhtJ 

nj®Î	

kÂ¥bg©fŸ

65 65 80 60 68 58 75 62 60 70

51.	 khzt®fŸ	ÏU	ghl§fëš	bg‰w	kÂ¥bg©fS¡»ilæyhd	°Ãa®bkå‹	ju	

tçir	x£LwÎ¡bfG	fh©f.

Kjš ghl« 80 64 54 49 48 35 32 29 20 18 15 10
Ïu©lh« 

ghl«
36 38 39 41 27 43 45 52 51 42 40 52
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IV brŒJ gh®¡f :

52.	 c‹	tF¥Ãš	cŸs	VnjD«	10	khzt®fŸ	vil	k‰W«	cau«	M»at‰iw	fh©f.	

Ït‰¿‰»ilæš	x£LwÎ	cŸsjh	vd¡	fh©f.

éilfŸ

I. 1.	(m)	 	 2.	(<)	 	 3.	(M)	 	 4.	(M)	 	 5.	(m)

	 6.	(Ï)	 	 7.	(m)	 	 8.	(M)	 	 9.	(Ï)	 	 10.	(M)

II. 11.	myFfŸ	 	 	 12.	Ájwš	és¡f¥gl«	 13.	gyrh®	 	

	 14.	Ãa®[‹	 	 	 15.	KGikahd	ne®	 	 16.	rk¢Ó®	 	

	 17.	ju	mo¥gilæš	 	 18.	x£LwÎ	Ïšiy

III. 30. r = 0.9574  31. r = 0.85  32. σy = 6.25  33. n = 10

 34. r = + 0.58  35. r = + 0.98  36. r = – 0.96  37. r = + 0.68

 38. r = – 0.92  39. r = + 0.64  40. r = + 0.1  41. r = + 0.98

 42. r = + 0.746  43. r = + 0.533  44. r = + 0.596  45. r = + 0.0945

 46. r = + 0.62  47. r = – 0.93  48. r = – 0.905  49. r = 0.34

 50. r = 0.679  51. r = 0.685
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9. cl‹ bjhl®ò¥ ngh¡F

9.1 m¿Kf« :

 ÏU	kh¿fS¡»ilna	bjhl®ò	cŸsJ	vd	m¿ªj	Ã‹d®,	xU	kh¿æ‹	kÂ¥ò	

bjçÍ«	bghGJ	k‰bwhU	bjçahj	kh¿æ‹	kÂ¥ig	K‹kÂ¥ÕL	brŒa	eh«	éU«gyh«.	

Ï›thW	 kÂ¥ÕL	 brŒa¡Toa	 kh¿	 rh®òila	 kh¿	 mšyJ	 és¡f¥gL»w	 kh¿	

vdÎ«	k‰W«	bjçªj	kh¿ia	rh®g‰w	kh¿	v‹»nwh«.	kÂ¥ÕL	brŒtj‰F	mo¥gil,	

òŸëæaš	ÏU	kh¿fS¡»ilna	cŸs	ruhrç	bjhl®ig¡	F¿¥gnj	cl‹	bjhl®ò¥	

ngh¡F	MŒthF«.	rk‹gh£il	cl‹	bjhl®ò¥	ngh¡F	rk‹ghL	mšyJ	és¡F»‹w	

rk‹ghL	vd	miH¡f¥gL«.

	 vL¤J¡fh£lhf,	 és«gu¤Â‰F«	 é‰gid¡F«	 x£LwÎ	 cŸsJ	 vd	

m¿nthkhdhš,	bryél¥g£l	és«gu¤Â‰F	vÂ®gh®¡f¥gL«	é‰gidia	m¿ayh«	

mšyJ	 xU	 F¿¥Ã£l	 é‰gid	 Ïy¡»id	mila	 bryél¥gl	 nt©oa	 és«gu¢	

bryÎ	v›tsÎ	vd	m¿ayh«.	mnj	nghy	éis¢rè‹	msÎ	kiHæ‹	j‹iknahL	

bjhl®òilaJ.	v›tsÎ	kiH	bgŒjhš	xU	F¿¥Ã£l	éis¢rš	»il¡F«	v‹gijÍ«,	

xU	F¿¥Ã£l	éis¢rš	fh©gj‰F	v›tsÎ	kiH	mtÁa«	v‹gijÍ«	K‹T£ona	

fz¡»l	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL	ä¡f	cjé	òç»‹wJ.	bjhl®òila	ÏU	

kh¿fshdJ,	 kiHæ‹	 msÎ	 k‰W«	 étrha	 c‰g¤Â,	 c‰g¤Â¡fhd	 éiy	 k‰W«	

c‰g¤Â	 brŒa¥g£l	 bghUë‹	 bghJthd	 éiy,	 Ef®nthç‹	 tUkhd«	 k‰W«	

bryÅd«	vd¡	bfhŸsyh«.	Mfnt,	cl‹		bjhl®ò¥	ngh¡F	MŒÎ	bjça¥gL¤JtJ,	

ÏU	 kh¿fS¡»ilna	 cŸs	 ruhrç	 bjhl®ò	 k‰W«	 Ïj‹	 _y«	 kÂ¥ÕL	 mšyJ	

vÂ®gh®¡F«	kÂ¥ig¥	bgwyh«.

9.1.1 tiuaiw :

 Ïu©L	mšyJ	mj‰F	nk‰g£l	kh¿fS¡F	Ïilna	Md	ruhrç	bjhl®Ãid,	

étu§fë‹	_y	myFfis	bfh©L	msél¥gLtJ	cl‹	bjhl®ò¥	ngh¡fhF«.

9.2  cl‹ bjhl®ò¥ ngh¡»‹ tiffŸ :

 cl‹	bjhl®ò¥	ngh¡»‹	MŒÎ	ghFgL¤j¥gLtJ

 (m) vëa k‰W« kl§F

	 (M)	 ne®¡nfhL	k‰W«	ne®nfhl‰w

	 (Ï)	 bkh¤j«	k‰W«	gFÂ

(m)  vëa k‰W« kl§F :

	 ÏU	 	 kh¿fŸ	 	 vëa	 bjhl®Ãid¡	 	 bfh©LŸsJ	 vd¡	 bfh©lhš,	

vL¤J¡fh£lhf	 és«gu¢	 bryÅd¤Â‹	 jh¡f«	 é‰gidia	 mÂfç¡»‹wJ.	

Ïu©o‰F	nk‰g£l	kh¿fS¡»ilnaahd	bjhl®ò	kl§F	bjhl®ò¥	ngh¡»š	vL¤J¡	

bfhŸs	nt©L«.	Ï§F	xU	kh¿	rh®òila	kh¿	k‰w	kh¿fŸ	rh®g‰w	kh¿fshF«.
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	 vL¤J¡fh£lhf,	 é‰gidahdJ	 (y)	 és«gu¢	 bryÅd«	 (x)	 k‰W«	 k¡fsJ	

tUkhd«	(z)	M»at‰iw	rh®ªJŸsJ.	vdnt,	bjhl®Ã‹	rh®ghdJ	y = f (x, z)	MF«.

(M)  ne®¡nfhL k‰W« ne®nfhl‰w :

	 ne®nfh£L	 ngh¡»id	 mo¥gilahf¡	 bfh©l,	 ne®nfh£o‹	 bjhl®ò	

rk‹gh£o‹	go	x‹W	MF«.	MdhY«	ne®¡nfh£L¤	bjhl®ghdJ	vëa	k‰W«	kl§F	

MF«.	Ïašghf	ne®	nfh£L¤	bjhl®ig	vL¤J¡	bfhŸtjhš,	mjå‹	vëik	k‰W«	

Áwªj	kÂ¥ÕL,	k‰W«	vÂ®fhy¤Âš	Ïj‹	ngh¡»id	K‹d¿tj‰F«	vëajhf	cŸsJ.	

ne®nfhl‰w	 bjhl®Ã‰F	 tistiu	 ngh¡F¡	 nfhLfŸ	 ãWt¥gL»‹wd.	 Ït‰¿‹	

rk‹ghLfŸ	gutisÎ	MF«.

(Ï)  bkh¤j« k‰W« gFÂ :

	 všyh	K¡»a¤Jt	kh¿fis	vL¤J¡	bfh©L	mjå‹	bkh¤j	bjhl®òfis	

vL¤J¡	bfhŸtjhf	bfhŸnth«.	Ïašghf	Ïit	gšntwhd	bjhl®òfis	bg‰¿U¡F«	

Vbdåš	bgU«ghyhd	bghUshjhu	k‰W«	éahghu	jå¢	Áw¥ò	bg‰witfŸ	gyéj	

Ï‹dšfshš	 ghÂ¡f¥g£oU¡F«.	 gFÂ	 bjhl®ghš,	 x‹W	 mšyJ	 mj‰F	 nk‰g£l	

kh¿fis	vL¤J¡	bfh©lhš,	mid¤J«	mšyhkš,	neh¡f¤Âid¡	fU¤Âš	bfh©L	

ghÂ¡f¡	Toaitfis¤	jé®¤J	bjhl®Ãid¥	bgwyh«.

9.3  ne®¡nfh£L¤ bjhl®ò¥ ngh¡F¢ rk‹ghL : 

	 ÏU	 kh¿fS¡»ilna	 ne®nfh£L¤	 bjhl®ò	 ÏU¡Fkhdhš,	 rh®g‰w	 kh¿	

(X)	 	ntWgL«	bghGJ,	rh®òila	kh¿	 (Y)	Í«	ntWgL»wJ.	X k‰W« Y	Ï‹	gšntW	

kÂ¥ò¡fis	 tiugl¤Âš	 F¿¡F«bghGJ,	 äf¥	 bghU¤jkhd	 ÏU	 ne®	 nfhLfŸ	

F¿¡f¥g£l	 òŸëfŸ	 têahf¢	 brš»‹wJ.	 Ï›éUnfhLfS«	 bjhl®ò¥	 ngh¡F¡	

nfhLfshF«.	 nkY«	 Ï›éU	 nfhLfS«	 bjhl®ò¥	 ngh¡F¢	 rk‹gh£oid	

mo¥gilahf¡	bfh©lit.	Ï¢rk‹ghLfŸ	_y«	xU	kh¿æ‹	kÂ¥ò	bjçÍ«	bghGJ	

bjçahj	k‰bwhU	kh¿æ‹	kÂ¥ig	Áwªj	kÂ¥Õlhf¡	fhz	KoÍ«.	Ïit	ne®nfh£L¢	

rk‹ghLfshF«.

 X Ï‹	Ûjhd	Y	Ï‹	ne®nfh£L¢	rk‹ghlhdJ

 Y = a + bX .............. (1)

 k‰W« Y	Ï‹	Ûjhd	X	Ï‹	ne®nfh£L¢	rk‹ghlhdJ

 X = a + bY .............. (2)

Ï§F a, b	v‹gd	kh¿èfshF«.

rk‹ghL	(1)	Ï‹	_y«,	X Ï‹	kÂ¥ò	bjçÍ«	bghGJ	Y Ï‹	kÂ¥ig	kÂ¥ÕL	brŒayh«.

rk‹ghL	(2)	Ï‹	_y«,	X Ï‹	kÂ¥ò	bjçÍ«	bghGJ	Y Ï‹	kÂ¥ig	kÂ¥ÕL	brŒayh«.

9.3.1  cl‹ bjhl®ò nfhLfŸ :

	 cl‹	 bjhl®ò	 nfhLfë‹	 MŒéš,	 ÏU	 kh¿fS¡F	 ÏU	 cl‹	 bjhl®ò¡	

nfhLfŸ, Y Ï‹	Ûjhd	X «, k‰W« X	Ï‹	Ûjhd	Y	«	MF«.
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Y

O X

r = + 1

Y

O X

r = – 1

	 Ï›éU	cl‹	bjhl®ò¡	nfhLfS«	ÏU	kh¿fS¡»ilna	cŸs	bjhl®Ãid¡	

F¿¥gjhF«.

	 KGikahd	 x£Lwéš	 neçil	 mšyJ	 vÂçilahf	 cŸs	 nghJ,	 mjhtJ	

r = +1	våš	ÏU	nfhLfS«	x‹whf	ÏizÍ«.	mjhtJ	xnu	xU	ne®nfhL	k£Lnk	

fhz¥gL«.	r = 0 våš,	ÏU	kh¿fS«	rh®g‰witahF«.	ÏU	nfhLfS«	x‹iwbah‹W	

br§nfhz¤Âš	bt£o¡	bfhŸS«.	Ï›éU	nfhLfS«	X k‰W« Y m¢R¡F Ïizahf 

mikÍ«.

 filÁahf X k‰W« Y	 fë‹	 T£L¢ruhrçfis¡	 F¿¡F«	 òŸëæš	 ÏU	

nfhLfS«	bt£o¡	bfhŸ»‹wd.	Ï›bt£L¥	òŸëæèUªJ	X	m¢R¡F	xU	ne®nfhL	

tiuÍ«	bghGJ	X	Ï‹	T£L¢	ruhrç	»il¡»‹wJ.	ÏJ	nghynt,	bt£o¡	bfhŸS«	

òŸëæèUªJ	 Y	 m¢R¡F	 br§F¤J¡	 nfhL	 tiuÍ«	 bghGJ	 Y	 Ï‹	T£L¢	 ruhrç	

»il¡»wJ.

Y

O X

r = 0

Y

O X

(x, y)

9.3.2. Û¢ÁW t®¡f¡ bfhŸif :

	 ÏU	 kh¿fS¡»ilnaahd	 ruhrç	 bjhl®Ãid,	 cl‹	 bjhl®ò	

btë¥gL¤J»‹wJ.	 Ájwš	 és¡f¥gl¤Âš	 bfhL¡f¥g£LŸs	 kh¿fë‹	

kÂ¥òfS¡Fça	òŸëfë‹	têna	bršy¡	Toa	äf¥	bghU¤jkhd	ne®¡nfhlhF«.	

Ï¤jifa	cl‹	bjhl®ò	 nfhL	tiugl«	mšyJ	fz¡»ayhš	jUé¡f¥gL»‹wJ.	

gšntwhd	 Kiwfis¡	 fh©gj‰F	 K‹	 "Û¢ÁW	 t®¡f§fŸ"	 v‹gj‹	 és¡f¤ij	

m¿nth«.

	 Û¢ÁW	t®¡f§fŸ	thæyhf	bghU¤j¥g£l	xU	nfh£oid,	Áwªj	bghU¤jKila	

nfhL	v‹»nwh«.	Ñœ¡f©l	éÂfis¡	nfhL	Ã‹g‰W»wJ.

 i) jå¤j	kÂ¥ò¡fS¡F«	bjhl®ò	ngh¡F	kÂ¥ò¡fS¡F«	cŸs	é¤Âahr	 

	 					 t®¡f¤Â‹	TLjš	ó{akhF«.	

    mjhtJ Σ (X – Xc)2 = 0 mšyJ Σ (Y – Yc)2 = 0 
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    Xc k‰W« Yc	 kÂ¥òfŸ	 bjhl®ò¥	 ngh¡F	 MŒé‹	 _y«	 »il¡f¥	 

	 	 bg‰wit.

 ii)	 jå¤j	kÂ¥ò¡fS¡F«	bjhl®ò¥	ngh¡F	kÂ¥òfS¡F«	cŸs	é¤Âahr«,	 

	 	 VnjD«	 xU	 kÂ¥ÃèUªJ	 fhz¥g£l	 é¤Âahr¤ij	 él	 Fiwthfnt	 

	 	 ÏU¡F«.

  mjhtJ, Σ (Y – Yc)2 < Σ (Y – Ai)2 

 iii)	 Áwªj	bghU¤jKila	cl‹	bjhl®ò¥	ngh¡F	nfhLfŸ,	X k‰W« Y	Ï‹	 

	 	 T£L¢	 ruhrçæš	 x‹iwbah‹W	 bt£o¡	 bfhŸ»‹wd.	mjhtJ	mit	 

	 	 bt£o¡	bfhŸS«	òŸëfŸ	x, y	MF«.

9.4  cl‹ bjhl®ò¥ ngh¡F MŒé‹ KiwfŸ :

	 cl‹	 bjhl®ò¥	 ngh¡»‹	 gšntW	 Kiwfis	 Ñœ¡f©l	 tiugl¤Âš	

ju¥g£LŸsJ.

cl‹	bjhl®ò	KiwfŸ

tiugl	Kiw	 fz¡»aš

(cl‹	bjhl®ò	nfhLfŸ	_y«)	 (cl‹	bjhl®ò	rk‹ghLfŸ	_y«)

cl‹	bjhl®ò	rk‹ghLfŸ		 cl‹	bjhl®ò	rk‹ghLfŸ

(Ïašãiy	rk‹ghLfŸ	_y«)	 (cl‹	bjhl®ò	ngh¡F¡	bfG	_y«)

9.4.1  tiugl Kiw :

	 tiugl¤Âš	 kh¿fë‹	 kÂ¥òfë‹	 òŸëfŸ	 F¿¡f¥gL»‹wd.	 Ï¤jifa	

òŸëfŸ	Ájwš	tiugl«	 nghy	 gué¡	»l¡»‹wd.	Ï¥òŸëfŸ	X®	cl‹	bjhl®ò¡	

nfh£o‹	_y«	ifædhnyh	mšyJ	msÅL	bfh©nlh	tiua¥gL»‹wd.	m›thW	

tiuÍ«	nghJ	òŸëfS¡F«	nfh£o‰F«	cŸs	br§F¤J	é¤Âahr¤Â‹	t®¡f«	äf¡	

Fiwthf	ÏU¤jš	nt©L«.	tiua¥gL»‹w	cl‹	bjhl®ò	nfh£o‰F	ÏU	òw§fëY«	

rkkhd	òŸëfŸ	ÏU¡FkhW	Áwªj	cl‹	bjhl®ò¡	nfh£oid	tiujš	nt©L«.

9.4.2  fz¡»aš Kiw :

 i) cl‹	bjhl®ò¥	ngh¡F	rk‹ghL	ÏU	cl‹	bjhl®ò	rk‹ghLfŸ	Y	Ï‹	 

	 	 Ûjhd	X Ï‹	rk‹ghL	X = a + bY k‰W« X Ï‹	Ûjhd	Y Ï‹	rk‹ghL;	 

  Y = a + bX MF«.	Ï§F	X, Y v‹gd	kh¿fŸ	k‰W«	a, b	v‹gd	kh¿èfŸ,	 

	 	 Ït‰¿‹	kÂ¥ig	fhQjš	nt©L«.
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	 rk‹ghL	X = a + bY	våš,	Ïj‹	Ïašãiy	rk‹ghLfŸ

  ΣX = na + b ΣY

 k‰W« ΣXY = aΣY + bΣY2

 rk‹ghL	Y = a + bX	våš,	Ïj‹	Ïašãiy	rk‹ghLfŸ

  ΣY = na + b ΣX

 k‰W« ΣXY = aΣX + bΣX2

 	Ïašãiy	rk‹ghLfë‹	thæyhf	a k‰W« b	kÂ¥ò¡fŸ	fhz¥gL»‹wd.

vL¤J¡fh£L 1: 

X : 6 2 10 4 8
Y : 9 11 5 8 7

Ô®Î	:

X Y X2 Y2 XY
6 9 36 81 54
2 11 4 121 22
10 5 100 25 50
4 8 16 64 32
8 7 64 49 56
30 40 220 340 214

 X  Ï‹		Ûjhd	Y  Ï‹		rk‹ghL	Y = a + bX  k‰W«		Ïj‹		Ïašãiy		rk‹ghLfshtd

  ΣY = na + b ΣX

  ΣXY = aΣX + bΣX2

 kÂ¥ò¡fis	ÃuÂæl	ek¡F¡	»il¥gJ

 40   = 5a + 30b     ................. (1)

 214 = 30a + 220b ................. (2)

	 rk‹ghL	(1)	I	6	Mš	bgU¡F«	bghGJ

 240 = 30a + 180 b ................ (3)

   (2) – (3) – 26 = 40 b

mšyJ b = − = −26
40

0 65.

j‰bghGJ	b Ï‹	kÂ¥ig	rk‹ghL	(1)š	ÃuÂæl,

 

40 5 19 5
5 59 5

59 5
5

11 9

= −
=

= =

a
a

a

.
.
. .
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Mfnt	njitahd	X Ï‹	Ûjhd	Y Ï‹	rk‹ghlhdJ

 Y = 11.9 – 0.65 X

Y Ï‹	Ûjhd	X	Ï‹	bjhl®ò¥	ngh¡F	rk‹ghL

 X = a + bY

k‰W«	Ïašãiy¢	rk‹ghLfshdJ

  ΣX = na + b ΣY   k‰W« 

  ΣXY = aΣY + bΣY2

nk‰f©l	m£ltizæèUªJ	bghU¤jkhd	kÂ¥ò¡fis	ÃuÂæl,	ek¡F¡	»il¥gJ

 30   = 5a + 40b     ................. (3)

 214 = 40a + 340b ................. (4)

(3)	tJ	rk‹gh£il	8	Mš	bgU¡»l,

 240 = 40a + 320b ................. (5)

(4)	-	(5)	bfhL¥gJ

 

− =

= − = −

26 20
26
20

1 3

b

b .

b = –1.3 vd	rk‹ghL	(3)	Ïš	ÃuÂæl,	»il¥gJ

 

30 5 52
5 82

82
5

16 4

= −
=

= − =

a
a

a .

Mfnt Y	Ï‹	Ûjhd	X	Ï‹	bjhl®ò¥	ngh¡F	rk‹ghL

 X = 16.4 – 1.3Y

(ii) cl‹ bjhl®ò¥ ngh¡F bfG¡fŸ :

 X Ï‹	Ûjhd	Y	Ï‹	rk‹ghL	 y y r x xe
y

x
= + −

σ
σ
( )

 Ï§F X	Ï‹	Ûjhd	Y	Ï‹	cl‹	bjhl®ò	ngh¡F	bfG

  

b b r

y y b x x

yx
y

x

e

1

1

= =

= + −

.

( )

σ
σ

 Y  Ï‹	Ûjhd	X	Ï‹	cl‹	bjhl®ò¥	ngh¡F	rk‹ghL

  

X x r y ye
x

y
= + −

σ
σ
( )
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 Ï§F X	Ï‹	Ûjhd	Y	Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG

  

b b r

X X b y y

xy
x

y

e

2

2

= =

= + −

σ
σ

( )

	 éy¡f§fŸ	X k‰W« Y	kh¿fë‹	T£L¢	ruhrçia¡	bfh©L	vL¡F«	bghGJ

 b b
X X Y Y

X X

xy

xyx1 2 2= =
− −

−
=∑

∑
∑
∑

( ) ( )

( )
  k‰W«

 

b b
X X Y Y

Y Y

xy

yxy2 2 2= =
− −

−
=∑

∑
∑
∑

( ) ( )

( )

Ï§F x = X – X, y = Y – Y

éy¡f§fŸ	bfhL¡f¥g£LŸs	VnjD«	xU	kÂ¥ÃèUªJ	vL¡f¥gL«	bghGJ	(RU¡F	

Kiw)

 

b b
n uv u v

u u

b b
n uv u v

v v

yx

xy

1
2 2

2
2 2

= =
−

− ( )
= =

−

− ( )

∑ ∑ ∑
∑ ∑
∑ ∑ ∑
∑ ∑

Ï§F  u = x – A : v = Y – B ; A = X	Ïš	VnjD«	xU	kÂ¥ò

 B = Y Ïš	VnjD«	xU	kÂ¥ò

9.5  cl‹ bjhl®ò¥ ngh¡F¡ bfG¡fë‹ g©òfŸ :

1.	 ÏU	cl‹	bjhl®ò¥	ngh¡F¡	bfG¡fS«	xnu	khÂçahd	F¿ia¡	bfh©oU¡f	

nt©L«.	mjhtJ	mit	neçil	mšyJ	vÂçilahf	ÏU¡fyh«.

2.	 x£LwÎ¡	 bfGthd	 cl‹	 bjhl®ò¡	 bfG¡fë‹	 bgU¡fš	 ruhrçahF«.	

mjhtJ 
r b b= ± 1 2

3.	 x£LwÎ¡	 bfGé‹	 F¿ahdJ	 cl‹	 bjhl®ò	 bfG¡fë‹	 F¿iana	

bfh©oU¡F«.

4.	 X®	cl‹	bjhl®ò¡	bfG	x‹W¡F	nk‰g£lhš	k‰bwh‹W	x‹iw	él¢	Á¿ajhf	

ÏU¡F«.

5.	 cl‹bjhl®ò	 bfG¡fŸ	 MÂkh‰w¤jhš	 ghÂ¡f¥gLtÂšiy.	 Mdhš	 myF	

kh‰w¤jhš	ghÂ¡f¥gL«.

6.	 cl‹	bjhl®ò¡	bfG¡fë‹	T£L¢	ruhrç	x£LwÎ¡	bfGit	él¥	bgçajhF«.	

mjhtJ b b
r1 2

2
+

≥

n



213

7. r = 0 våš,	kh¿fS¡»ilna	x£LwÎ	Ïšiy,	cl‹	bjhl®ò¥	 ngh¡F	nfhLfŸ	

x‹W¡bfh‹W	br§F¤jhf	ÏU¡F«.

8. r = + 1 våš,	ÏU	cl‹	bjhl®ò¡	nfhLfS«	x‹nwhL	x‹W	ÏizÍ«	mšyJ	

Ïiz	nfhLfshf	ÏU¡F«.

9.	 ÏU	cl‹	bjhl®ò¡	nfhLfS¡»ilna	cŸs	nfhzkhdJ	θ =
−

+










−tan 1 1 2

1 21
m m

m m

 Ï§F m1 k‰W« m2	v‹gd	Kiwna	Y	Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¡	nfhL	k‰W«	

X	Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¡	nfhL	M»at‰¿‹	rhŒÎfŸ	MF«.

10.	 ÏU	cl‹	bjhl®ò¡	nfh£o‰F«	Ïilna	cŸs	nfhzkhdJ,	ÏU	kh¿fS¡»ilna	

cŸs	rh®òilikæ‹	msit¡	fh£L»wJ.

vL¤J¡fh£L 2: 

	 ÏU	cl‹	bjhl®ò¥	ngh¡F	bfG¡fŸ	 b1
4
5

=  k‰W« b2
9
20

=  våš r Ï‹	kÂ¥ò	

v‹d	?

Ô®Î	:

	 x£LwÎ¡	bfG,	 r b b= ± 1 2

          

= ×

= = =

4
5

9
20

36
100

6
10

0 6.

vL¤J¡fh£L 3:

 b1
15
8

=  k‰W« b2
3
5

= 	vd¡	bfhL¡f¥g£LŸsJ	r	Ï‹	kÂ¥ig¡	fh©f.

Ô®Î	:

 

r b b= ±

= × = =

1 2

15
8

3
5

9
8

1 06.

	 Ï›thW	ÏU¡f	KoahJ.	Vbdåš	r Ï‹	kÂ¥ò	x‹W¡F	nkš	cŸsJ.	Mfnt	

bfhL¡f¥g£l	kÂ¥òfŸ	jtwhdit.

9.6 ÏU cl‹ bjhl®ò rk‹ghLfŸ ÏU¥gj‰fhd fhuz« :

 X	Ï‹	Ûjhd	Y	Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL
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Y Y r X X

Y Y b X X

e
y

x

e

= + −

= + −














σ
σ
( )

( )

( )

1

1mšyJ

 Y	Ï‹	Ûjhd	X	Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL

 

X X r Y Y

Y X b Y Y

e
x

y

e

= + −

= + −














σ
σ
( )

( )

( )

2

2mšyJ

	 Ï›éU	 cl‹	 bjhl®ò¥	 ngh¡F	 rk‹ghLfS«	 bt›ntwhd	 ÏU	 nfhLfis	

bjçÎ	brŒ»‹wd.	mjhtJ,	rk‹ghL	 (1)	v‹gJ	X Ï‹	rh®ò,	Ïjid	Ye = f (X)	vd	

vGjyh«	k‰W«	rk‹ghL	(2)	Y	Ï‹	rh®ò,	Ïjid	Xe = f (Y)	vd	vGjyh«.

 X k‰W« Y	kh¿fŸ	x‹W¡bfh‹W	kh‰¿¡	bfhŸs¤	j¡fjšy,	Vbdåš	Ïj‹	

Kj‹ikahd	 btë¥gilahd	 c©ik	 rk‹ghL	 (1)	 Ïš	 Y	 rh®òila	 kh¿ahfÎ«	 X 

rh®g‰w	kh¿ahfÎ«	cŸsJ.	mjdhš	jh‹	bfhL¡f¥g£l	X	Ï‹	kÂ¥òfS¡f	Y	¡fhd	

kÂ¥ÕL	Ye rk‹ghL	(1)	Ï‹	_y«	fz¡»l¥gL»wJ.	ÏJ	nghynt	X	¡fhd	kÂ¥ÕL	Xe, 

bfhL¡f¥g£l	Y kÂ¥òfS¡F	rk‹ghL	(2)	Ï‹	_y«	fh©»nwh«.

vL¤J¡fh£L 4:

	 Ñœ¡f©l	 étu§fS¡F	 ÏU	 cl‹	 bjhl®ò¥	 ngh¡F¢	 rk‹ghLfis¡	

fz¡»lÎ«.

X 1 2 3 4 5
Y 2 3 5 4 6

 x = 2.5 våš, Y	Ï‹	kÂ¥ò	v‹dthf	ÏU¡F«	?

Ô®Î	:

X Y x = X – X y = Y – Y X2 Y2 XY

1 2 -2 -2 4 4 4

2 3 -1 -1 1 1 -1

3 5 0 1 0 1 0

4 4 1 0 1 0 0

5 6 2 2 4 4 4

15 20 20 10 10 9
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X X
n

Y Y
n

= ∑ = =

= ∑ = =

15
5

3

20
5

4

 X Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG

 
b xy

xyx = ∑
∑

= =2
9
10

0 9.

 Mfnt X Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¢	rk‹ghL

 Y = Y  + byx (X – X )

     = 4 + 0.9 (X – 3)

     = 4 + 0.9 X – 2.7

     = 1.3 + 0.9 X

 X = 2.5 våš

 Y = 1.3 + 0.9 × 2.5

     = 3.55

 Y Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG

 
b xy

yxy = ∑
∑

= =2
9
10

0 9.

 Mfnt Y Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¢	rk‹ghL

 X = X  + bxy (Y – Y ) = 3 + 0.9 (Y – 4)

     = 3 + 0.9Y – 3.6 = 0.9Y – 0.6

RU¡F Kiw :

vL¤J¡fh£L 5:

	 bfhL¡f¥g£l	 Ñœ¡fhQ«	 étu§fS¡F	 ÏU	 cl‹	 bjhl®ò¥	 ngh¡F¡	

nfhLfis¡	fh©f.

X 45 42 44 43 41 45 43 40

Y 40 38 36 35 38 39 37 41
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Ô®Î	:

X Y u = X – A u2 v = Y – B v2 uv
46 40 3 9 2 4 6
42 38  B -1 1 0 0 0
44 36 1 1 -2 4 -2

A 43 35 0 0 -3 9 0
41 38 -2 4 0 0 0
45 39 2 4 1 1 2
43 37 0 0 -1 1 0
40 41 -3 9 3 9 -9

0 28 0 28 -3

 

X A u
n

Y B u
n

= + ∑

= + =

= + ∑

= + =

43 0
8

43

38 0
8

38

 X Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG

  

b b
n uv u v

u u
yx1

2 2

2
8 3 0 0
8 28 0

24
224

0

= =
−

− ( )
= − −

−
= − = −

∑ ∑ ∑
∑ ∑

( ) ( ) ( )
( ) ( )

..11

 Y Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG

  

b b
n uv u v

v v
xy2

2 2

2
8 3 0 0
8 28 0
24
224

0

= =
−

− ( )
= − −

−

= − = −

∑ ∑ ∑
∑ ∑

( ) ( ) ( )
( ) ( )

..11

 Mfnt X Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL

 Ye = Y  + b1 (X – X )

      = 38 – 0.11 (X – 43)

      = 38 – 0.11 X + 4.73

      = 42.73 – 0.11 X
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 Y Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL

 Xe = X  + b2 (Y – Y )

      = 43 – 0.11 (X – 38)

      = 43 – 0.11 X + 4.18

      = 47.18 – 0.11 X

vL¤J¡fh£L 6:

	 X®	x£LwÎ	g‰¿a	MŒéš	Ñœ¡f©l	kÂ¥ò¡fŸ	»il¡f¥	bg‰wd.

X Y
T£L¢	ruhrç 65 67
Â£l	éy¡f« 2.5 3.5

	 x£LwÎ	bfG,	r = 0.8

	 nk‰¡	 f©l	 kÂ¥òfS¡F¤	 bjhl®òila	 ÏU	 cl‹	 bjhl®ò¥	 ngh¡F¢	

rk‹ghLfis¡	fh©f.

Ô®Î	:

	 bfhL¡f¥g£lit

 X  = 65, Y  = 67, σx = 2.5, σy = 3.5, r = 0.8

 X Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG

  

b b ryx
x

y
= =

= × =

1

0 8
3 5

2 5
1 12

.

.
.

.
.

σ
σ

 Y Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG

  

b b rxy
x

y
= =

= × =

2

0 8 2 5
3 5

0 57

σ
σ

. .
.

.

 Mfnt X Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL

 Ye = Y  + b1 (X – X )

      = 67 + 1.12 (X – 65)

      = 67 + 1.12 X – 72.8

      = 1.12 X – 5.8
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 Y Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL

 Xe = X  + b2 (Y – Y )

      = 65 + 0.57 (Y – 67)

      = 65 + 0.57 Y – 38.19 

      = 26.81 + 0.57 Y

F¿¥ò :

	 ÏU	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghLfŸ	bfhL¡f¥g£oUªjhš	mt‰¿š	vªj	

rk‹ghL	X Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL	k‰W«	vJ	Y Ï‹	Ûjhd	

X	 Ï‹	cl‹	 bjhl®ò¥	 ngh¡F¢	 rk‹ghL	 vd¡	F¿¥Ãl¥gléšiy.	 Ïjid	m¿ªJ	

bfhŸs,	v¥bghGJ«	bfhL¡f¥g£LŸs	rk‹gh£oš	Kjš	rk‹gh£il	X	Ï‹	Ûjhd	Y 

Ï‹	rk‹ghL	vd¡	bfh©L	cl‹	bjhl®ò¥	ngh¡F	bfG¡fŸ	byx = b1 k‰W« bxy = b2 

f©LÃo¡fÎ«.	ÏitfŸ	Ïu©L«	cl‹	bjhl®ò¥	ngh¡F¡	bfG¡fë‹	g©òfis	

ãiwÎ	 brŒtjhf	 ÏUªjhš,	 eh«	 C»¤jJ	 rçahF«.	 Ïšiybaåš	 rk‹ghLfis	

kh‰¿	C»¤J	bfhŸsÎ«.

vL¤J¡fh£L 7:

 8X – 10Y + 66 = 0 k‰W« 40X – 18Y = 214	vd¡	bfhL¡f¥g£LŸsd.	x£LwÎ¡	

bfGit¡	fh©f.

Ô®Î :

 X Ï‹	Ûjhd	Y Ï‹	rk‹gh£il	8X – 10Y + 66 = 0	vd	C»¤J¡	bfhŸsÎ«.

  – 10Y = – 66 – 8X

    10 Y = 66 + 8X

        
Y X= +66

10
8
10

 X cl‹	tªJŸs	v©	byx	MF«.

 mjhtJ, byx = =8
10

4
5

 Y Ï‹	Ûjhd	X	Ï‹	rk‹ghL

  40X – 18Y = 214

 X I	Ïl¥òw«	it¤J¡	bfh©L	k‰witfis	tyJ	òw«	vGJf.

  40X = 214 + 18Y

  
X Y= +214

40
18
40
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	 j‰bghGJ	Y Ï‹	bfGnt	bxy	MF«.	∴ = =bxy
18
40

9
20  

 Ï§F byx k‰W« bxy	M»ait	cl‹	 bjhl®ò¥	 ngh¡F¡	 bfGé‹	 g©òfis	

ãiwÎ	brŒtjhš	eh«	C»¤jJ	rçahdJ.

	 x£LwÎ	bfG	 r b byx xy=

= ×

= =

=

4
5

9
20

36
100

6
10

0 6.
vL¤J¡fh£L 8:

	 x£LwÎ	 bfh©LŸs	 X k‰W« Y	 kh¿fS¡fhd	 cl‹	 bjhl®ò¥	 ngh¡F¢	

rk‹ghLfŸ	5X – 6Y + 90 = 0 k‰W« 15X – 8Y – 130 = 0	x£LwÎ	bfGit¡	fz¡»Lf.

 5X – 6Y + 90 = 0 v‹»w	rk‹gh£il	Y Ï‹	Ûjhd	X Ï‹	ngh¡F¡	nfhL	vdÎ«	

k‰wij X Ï‹	Ûjhd	Y Ï‹	ngh¡F	nfhL	vdÎ«	vL¤J¡	bfhŸsÎ«.

	 Ï¥bghGJ	

 

Now X Y

b bxy

= −

= =

6

5

90

5
6

52

 15X – 8Y – 130 = 0 v‹gÂš

   

Y X

b b

r b b

yx

= −

= =

= ±

= ×

= = >

15

8

130

8
15

8

15

8

6

5

2 25 1 5 1

1

1 2

. .

	 Ï§F	ÏJ	 rh¤Âaäšiy.	Mfnt	 eh«	C»¤jJ	 jtwhdjhF«.	Mfnt,	Kjš	

rk‹gh£il	X Ï‹	Ûjhd	Y Ï‹	cl‹	ngh¡F¤	bjhl®ò¥	ngh¡F¢	rk‹ghL	vdÎ«,	

Ïu©lhtJ	rk‹gh£il	Y Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL	vdÎ«	

vL¤J¡	bfhŸnth«.

	 rk‹ghL	5X – 6Y + 90 = 0,  v‹gÂèUªJ

   

Y X

byx

= −

=

5

6

90

6
5

6
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	 rk‹ghL	15X – 8Y – 130 = 0 v‹gÂèUªJ

   

X Y

bxy

= +

=

8

15

130

15
8

15

 

x£LwÎ	bfG,	Correlation coefficient r b b,

.

= ±

= ×

=

= =

1 2

5

6

8

15

40

90
2

3
0 67

vL¤J¡fh£L 9: 

 Y = X + 5 k‰W« 16X = 9Y – 94	v‹gd	Kiwna	X	Ï‹	Ûjhd	Y Ï‹	ngh¡F¡	

nfhL	vdÎ«,	Y Ï‹	Ûjhd	X	Ï‹	ngh¡F¡	nfhL	vdÎ«	cŸsJ.	Y = 19 våš X	Ï‹	

khWgh£il¡	fh©f.	X k‰W« Y	¡F	Ïilnaahd	Ïiz	khWgh£ilÍ«	fh©f.

Ô®Î	:

 X Ï‹	Ûjhd	Y	Ï‹	cl‹	bjhl®ò¡	nfhL	Y = X + 5	Ï‹	_y«	

	 ek¡F¡	»il¥gJ	b1 = byx = 1

 Y Ï‹	Ûjhd	X	Ï‹	ngh¡F¡	nfhL

 16X = 9Y – 94

 mšyJ X Y= −9
16

94
16

	 ek¡F¡	»il¥gJ

  

b b

r b b

b r

xy

yx
y

x

2

1 2

9
16

1 9
16

3
4

= =

= ±

= × =

=
σ
σ

 1 3
4

4= ×
σx

	(v‹gÂèUªJ	σY
2 = 16, σY = 4)

 σx = 3

 X Ï‹	khWghL	X = σx
2 = 9
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	 nkY«	b x y
yx

x

= cov ( , )
σ2

 1
9

= cov ( , )x y
 mšyJ cov (x, y) = 9.

vL¤J¡fh£L 10:

 Y = –1.5 X + 7, X = 0.6 Y + 9 vd	ÏU	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghLfŸ	ÏU¡f	

KoÍkh	?	fhuz§fis¤	jUf.

Ô®Î :

X Ï‹	Ûjhd	Y	Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG,	b1 = byx = –1.5 Y Ï‹	Ûjhd	X 

Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	bfG	b2 = bxy = 0.6 Ï§F	ÏU	cl‹	bjhl®ò¥	ngh¡F¡	

bfG¡fS«	 bt›ntwhd	 F¿fis¡	 bfh©LŸsJ.	 ÏJ	 Ïašò	 ãiy¡F	 khwhdJ.	

Mfnt,	bfhL¡f¥g£LŸs	rk‹ghLfŸ	cl‹	bjhl®ò¥	ngh¡F¡	nfhLfshf	ÏU¡f	

ÏayhJ.

vL¤J¡fh£L 11 :

 X k‰W« Y	 ¡fhd	 cl‹	 bjhl®ò¢	 rk‹ghLfis¡	 bfh©L	 kÂ¥ÕL	 brŒÍ«	

bghGJ,	Ñœ¡f©l	KoÎfŸ	bgw¥g£ld.

 X  = 90, Y  = 70, n = 10, Σx2 = 6360 ; Σy2 = 2860

 Σxy = 3900 ÏU	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghLfis	jUé¡fÎ«.

Ô®Î	:

 Ï§F x, y	v‹gd	T£L¢	ruhrçæèUªJ	fhz¥g£l	éy¡f§fŸ.

  

b b xy
x

b b xy
y

yx

xy

1 2

2 2

3900
6360

0 61

3900
2860

1 36

= = ∑
∑

= =

= = ∑
∑

= =

.

.

 X Ï‹	Ûjhd	Y Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL

 Ye = Y  + b1 (X – X )

      = 70 + 0.61 (X – 90)

      = 70 + 0.61 X – 54.90

      = 15.1 + 0.61 X

 Y Ï‹	Ûjhd	X Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghL



222

 Xe = X  + b2 (Y – Y )

      = 90 + 1.36 (Y – 70)

      = 90 + 1.36 Y – 95.2 

      = 1.36 Y – 5.2

9.7 cl‹ bjhl®ò¥ ngh¡F MŒé‹ ga‹fŸ :

1.	 cl‹	 bjhl®ò¥	 ngh¡F	 MŒé‹	 _y«	 Ïu©L	 mšyJ	 mj‰F	 nk‰g£l	

kh¿fS¡»ilna	cŸs	rh®ò	bjhl®Ãid	btë¥gL¤j¥	ga‹gL»wJ.

2.	 bghUshjhu¥	gF¥ghŒéš	fhuz«	k‰W«	fhça	bjhl®òfis	mo¥gilahf¡	

bfh©L	bgUkséš	Ãu¢ridfŸ	mik»‹wd.	bghUshjhu«	k‰W«	t®¤jf	

MŒÎfS¡F,	cl‹	bjhl®ò¥	ngh¡F	MŒÎ	äf	ca®ªj	kÂ¥ò	ä¡f	òŸëæaš	

fUéahF«.

3.	 cl‹	 bjhl®ò¥	 ngh¡F	 MŒÎ	 _y«	 bfhL¡f¥g£l	 rh®g‰w	 kh¿fë‹	

kÂ¥òfS¡F,	rh®òila	kÂ¥ò¡fis	kÂ¥ÕL	brŒayh«.

4.	 cl‹	 bjhl®ò¥	 ngh¡F¡	 bfGé‹	 _y«,	 x£LwÎ	 bfGitÍ«	 'r' ã®za¡	

bfGitÍ«	r2 fz¡»lyh«.

5.	 òŸëæaš	MŒéš	cl‹	bjhl®ò¡	bfGit¡	bfh©L	c‰g¤Â¢	rh®ò,	njit	

tisnfhL,	éiy¢	 rh®ò,	 Ef®Î¢	 rh®ò	M»at‰iw	 fâ¡f	cl‹	bjhl®ò¥	

ngh¡F	MŒÎ	btFthf	ga‹gL»wJ.

9.8 x£LwÎ¡F« cl‹ bjhl®ò¥ ngh¡F¡F« cŸs ntWghL :

x£LwÎ cl‹	bjhl®ò¥	ngh¡F

1. x£LwthdJ	 Ïu©L	 mšyJ	 mj‰F	

nk‰g£l	 kh¿fS¡»ilna	 cŸs	 ne®	

mšyJ	vÂ®	bjhl®ig	és¡F«.

cl‹	 bjhl®ò¥	 ngh¡fhdJ		

"ÂU«òjš"	 vd¥	 bghUŸgL«.	

ÏJ	 xU	 fâj	 msÅlhF«.	 ÏU	

kh¿fS¡»ilna	 cŸs	 ruhrç	

bjhl®ig¡	fz¡»LtjhF«.

2. x, y M»a	Ïu©L«	rk	thŒ¥ò	

kh¿fshF«.

Ï§F x	v‹gJ	rk	thŒ¥ò	kh¿ahfÎ«,	

y	 v‹gJ	 ãiyahd	 kh¿ahfÎ«	

bfhŸs¥gL»wJ.	 Áy	 rka§fëš	

Ïu©Lnk	 rkthŒ¥ò	 kh¿fshf	

bfhŸs¥gL»‹wd.

3. ÏU	kh¿fë‹	bjhl®ig	és¡FtnjhL	

m¤bjhl®Ã‹	beU¡f¤ij	v©â¡if	

mséš	bfhL¡Fnka‹¿	bjhl®Ã‰fhd	

fhuz	fhça§fis	és¡FtÂšiy.

ÏJ	 ÏU	 kh¿fS¡»ilna	 fhuz	

fhça¤	 bjhl®ig	 és¡F«.	 ÏJ	

ÏU	 kh¿fS¡»ilna	 cŸs	 rh®ò¤	

bjhl®ig	és¡F»wJ.
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4. ÏU	 kh¿fS¡»ilna	 cŸs	 bjhl®ig	

nrhjid	brŒtj‰F«	 rç	 gh®¤jY¡F«	

cgnahf¥gL¤j¥gL«.	ÏJ	Fiwªj	 g£r	

jftšfis¤	jh‹	jU«.

ÏJ	 rçgh®¥gj‰F	 k£LkšyhJ	

bfhL¡f¥g£l	 xU	 kh¿æ‹	

kÂ¥Ã‰nf‰g	 k‰bwhU	 kh¿æ‹	

kÂ¥ig¡	fz¡»l	cjé	òç»‹wJ.

5. x£LwÎ¡	 bfG	 xU	 x¥Õ£L	 msthF«.	

Ïj‹	 bjhl®ghdJ	 -1	 k‰W«	 +1¡F«	

Ïilna	cŸs	Å¢bršiyæš	mikÍ«.

cl‹	bjhl®ò	bfGthdJ	xU	jå	

v©zhF«.	 ÏJ	 rh®g‰w	 kh¿æ‹	

kÂ¥Ã‹	 _y«	 rh®òŸs	 kh¿æ‹	

kÂ¥ig¡	fz¡»l¥	ga‹gL»wJ.

6. ÏU	 kh¿fS¡»ilna	 cŸs	 x£LwÎ	

nghè	x£LwthfÎ«	ÏU¡F«.

ÏU	 kh¿fS¡»ilna	 cŸs	 cl‹	

bjhl®Ãš	nghè	cl‹	bjhl®bg‹gJ	

»ilahJ.

7. Ïjid	ga‹gL¤J	Kiw	tiuaiw¡F£	

g£lJ.	 Vbdåš	 ÏJ	 kh¿fS¡F	

Ïilna	ne®	nfh£L¤	bjhl®ig	k£Lnk	

és¡F»‹wJ.

ÏJ	gutyhf¥	ga‹gL¤j¥	gL»‹wJ.	

Vbdåš	 ÏJ	 ne®¡nfh£L¤	

bjhl®ò	 k£LkšyhJ	 tisnfh£L¤	

bjhl®igÍ«	és¡ftšyJ.

8. Ïij	 nk‰bfh©L	 fz¡»aš	 braš	

KiwfS¡F	ga‹gL¤j	ÏayhJ.

ÏJ	 gutyhf¥	 ga‹gL¤j¥	

gL»‹wJ.	 Vbdåš	 ÏJ	

ne®nfh£L¤	 bjhl®ò	 k£LkšyhJ	

tis	nfh£L¤	bjhl®igÍ«	és¡f	

tšyJ.

9. x£LwÎ¡	 bfGthdJ	 neçilahf	

ÏUªjhš	 ÏU	 kh¿fS«	 ne®	

bjhl®ghfÎ«,	vÂçilahf	ÏUªjhš	ÏU	

kh¿fS«	vÂ®	bjhl®ghfÎ«	ÏU¡F«.

cl‹	 bjhl®ò¡	 bfGthdJ	 xU	

kh¿æ‹	 kÂ¥ò	 FiwÍ«	 bghGJ	

k‰bwhU	 bjhl®ò	 kh¿æ‹	 kÂ¥ò	

mÂfç¥gij	és¡F»‹wJ.

gæ‰Á - 9

I. rçahd éilia¤ nj®ªbjL¤J vGJf :

1. x£LwÎ¡	 bfG,	 r = + 1 våš	 ÏU	 cl‹	 bjhl®ò¥	 ngh¡F¡	 bfGé‹	 

	 rk‹ghlhdJ

 m)	x‹W¡bfh‹W	br§F¤jhf	ÏU¡F«

	 M)	x‹W¡bfh‹W	ÏizÍ«

	 Ï)	x‹W¡bfh‹W	Ïiznfhlhf	ÏU¡F«

	 <)	Ït‰¿š	VJäšiy
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2.  xU	 cl‹	 bjhl®ò¥	 ngh¡F¡	 bfGé‹	 kÂ¥ò	 x‹W¡F	 nk‰g£oUªjhš,	 

	 k‰bwh‹whdJ

 m)	x‹W¡bfh‹W	nk‰g£oU¡F«

	 M)	x‹W¡F¢	rkkhf	ÏU¡F«

	 Ï)	x‹W¡F«	Fiwthf	ÏU¡F«

	 <)	Ït‰¿š	VJ«	Ïšiy

3.	 cl‹	bjhl®ò¥	ngh¡F¢	rk‹gh£o‹	k‰bwhU	bgauhdJ

	 m)	K‹d¿jš	rk‹ghL	 	 M)	kÂ¥Õ£o‹	rk‹ghL

	 Ï)	ruhrç	bjhl®ò¡	nfhL	 	 <)	nk‰T¿ait	mid¤J«

4.	 cl‹	 bjhl®ò¥	 ngh¡F¡	 nfhLfŸ	 x‹iwbah‹W	 bt£o¡	 bfhŸS«	 

	 òŸëfshdJ

 m) (X, Y) M) (X, Y)  Ï) (0, 0) <) (1, 1)

5.	 r = 0 våš,	cl‹	bjhl®ò¥	ngh¡F¡	nfhLfshdJ

 m)	x‹whf	ÏizÍ«	

	 M)	x‹W¡bfh‹W	br§F¤jhf	ÏU¡F«

	 Ï)	x‹W¡bfh‹W		Ïizahf		ÏU¡F«

	 <)	Ït‰¿š	VJäšiy

6.	 cl‹	bjhl®ò¥	ngh¡F¡	bfGthdJ	rh®g‰wJ

	 m)	MÂæš	 	 	 	 	 M)	msÅ£oš

	 Ï)	MÂ	k‰W«	msÅL	Ïu©oY«	 	 	<)	MÂÍ«	Ïšiy	msÎ«	Ïšiy

7.	 ÏU	 cl‹	 bjhl®ò¥	 ngh¡F¡	 bfG¡fŸ	 byx k‰W« bxy M»at‰¿‹	 bgU¡fš	 

	 ruhrçahdJ

 m) r  M) r2  Ï) 1  <) r

8.	 ÏU	cl‹	bjhl®ò¥	ngh¡F¡	nfhLfŸ	3X – 4Y + 8 = 0 k‰W« 4X – 3Y = 1 vd¡	 

	 bfhL¡f¥g£LŸsJ.	X k‰W« Y	Ï‹	T£L¢	ruhrçahdJ

 m) X = 4, Y = 5   M) X = 3, Y = 4   

 Ï) X = 2, Y = 2   <) X = 4/3, Y = 5/3

9.	 ÏU	cl‹	bjhl®ò¥	ngh¡F¡	nfhLfŸ	X + 2Y – 5 = 0 k‰W« 2X + 3Y – 8 = 0 våš,  

 X k‰W« Y	Ï‹	T£L¢	ruhrç

 m) X = -3, Y = 4 M) X = 2, Y = 4  Ï) X = 1, Y = 2 <) X = -1, Y = 2
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10.	 byx = -3/2, bxy = -3/2 våš	x£LwÎ¡bfG	r MdJ

 m) 3/2  M) – 3/2  Ï) 9/4   <) – 9/4

II. nfho£l Ïl¤ij ãu¥òf :

11.	 cl‹	bjhl®ò¥	ngh¡F	MŒÎ	X k‰W« Y	¡F	Ïila	mséLtJ	__________

12.	 cl‹	bjhl®ò¥	 ngh¡F	 g‰¿	 go¥gJ	kh¿fS¡»ilna	fhz¥gL«	 	 __________  

	 g‰¿aJ

13.	 cl‹	bjhl®ò¥	ngh¡F¡	bfG,	x‹iw	él	__________  ÏUªjhš	 k‰bwh‹W	 

 __________	ÏU¡F«.

14.	 ÏU	 cl‹	 bjhl®ò¥	 ngh¡F¡	 nfhLfŸ	 x‹iwbah‹W	 äf	 mÂf	 bjhiyéš	 

	 bt£o¡	bfhŸSkhdhš,	Ïj‹	x£Lwé‹	msÅL	__________	ÏU¡F«.

15.	 xU	 cl‹	 bjhl®ò¥	 ngh¡F¡	 bfG	 neçil	 våš,	 k‰bwh‹W«	 __________  
 ÏU¡F«.

16.	 cl‹	 bjhl®ò¥	 ngh¡F¡	 bfGé‹	 F¿pL«	 x£LwÎ¡	 bfGé‹	 F¿pL«	 

 __________.

III.  Ñœ¡f©lt‰¿¡F éilaë¡f:

17.	 cl‹	bjhl®ò¥	ngh¡F	tiuaW	k‰W«	ÏU	cl‹	bjhl®ò¥	ngh¡F	rk‹ghLfisÍ«	

vGJf.

18.	 gšntwhd	cl‹	bjhl®ò¥	ngh¡Ffis	étç.

19.	 Û¢ÁWt®¡f	bfhŸifia	és¡Ff.

20.	 és¡Ff	:		 (i) tiugl Kiw  (ii) fz¡»aš	Kiw

21.	 cl‹	bjhl®ò¥	ngh¡F¡	bfG	v‹whš	v‹d	?

22.	 cl‹	bjhl®ò¥	ngh¡F¡	bfG¡fë‹	g©òfis	vGJf.

23.	 V‹	ÏU	cl‹	bjhl®ò¡	nfh£L	rk‹ghLfŸ	cŸsd	?

24.	 cl‹	bjhl®ò¥	ngh¡F	MŒé‹	ga‹fŸ	ahit	?

25.	 x£LwÎ	k‰W«	cl‹	bjhl®ò¥	ngh¡F	ntWgL¤Â¡	fh£Lf.

26. X Ï‹	Ûjhd	Y	Ï‹	cl‹	bjhl®ò¥	ngh¡F¡	nfhL	Y	Ï‹	Ûjhd	X Ï‹	cl‹	

bjhl®ò¥	ngh¡F¡	nfhL	v‹gJ	g‰¿	Úé®	m¿tbj‹d	?

27.	 ÏU	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghLfis	Ñœ¡f©l	étu§fS¡F	fh©f.

  ΣX = 21 ;  ΣY = 20 

  ΣX2 = 91 ;  ΣXY = 74

  n = 7
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28. X Ï‹	Ûjhd Y	Ï‹	cl‹	bjhl®ò¥	ngh¡F¢	rk‹gh£il	Ñœ¡f©l	étu§fS¡F	

fh©f.	X = 15 våš, Y Ï‹	kÂ¥ig¡	fh©f.

X 8 11 7 10 12 5 4 6
Y 11 30 25 44 38 25 20 27

29.	 Ñœ¡f©l	étu§fS¡F	ÏU	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghLfis¡	fh©f.

X 25 22 28 26 35 20 22 40 20 18
Y 18 15 20 17 22 14 16 21 15 14

30. X Ï‹	khWghL	= 36, bxy = 0.8, r = 0.5 våš Y	-‹	Â£léy¡f¤ij¡	fh©f.

31.	 x£LwÎ	g‰¿	go¤jÂš,	Ñœ¡f©l	kÂ¥òfŸ	»il¡f¥bg‰wd.

X Y
ruhrç 68 60
Â£l	éy¡f« 2.5 3.5

	 x£LwÎ¡	bfG,	r = 0.6	ÏU	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghLfis¡	fh©f.

32.	 x£LwÎ	g‰¿	go¤jÂš,	Ñœ¡f©l	kÂ¥ò¡fŸ	»il¡f¥bg‰wd.

X Y
ruhrç 12 15
Â£l	éy¡f« 2 3

 r = 0.5	ÏU	cl‹	bjhl®ò¥	ngh¡F¢	rk‹ghLfis¡	fh©f.

33. X k‰W« Y	v‹»w	ÏU	kh¿fS¡fhd	x£LwÎ¡	bfG,	r = 0.6, X k‰W« Y	kh¿fë‹	

khWghL Kiwna 2.25 k‰W« 4.00, X = 10, Y = 20	våš	nk‰¡f©l	étu§fS¡F	

ÏU	cl‹	bjhl®ò¥	ngh¡F¡	nfhLfis¡	fh©f.

34.	 Ñœ¡f©l	cl‹	bjhl®ò¥	ngh¡F¡	nfhLfS¡F	X k‰W« Y kÂ¥òfS¡F	T£L¢	

ruhrç	k‰W«	ÏU	cl‹	bjhl®ò¥	ngh¡F¡	bfG¡fisÍ«	fh©f.

  8X – 10Y + 66 = 0

  40X – 18Y = 214

35. X = 90, Y = 70, bxy = 1.36, byx = 0.61 vd¡	bfhL¡f¥g£LŸsJ

 (i) Y = 50 våš X	Ï‹	CfkÂ¥ò	k‰W«

 (ii) X k‰W« Y	¡F	Ïilnaahd	x£LwÎ¡	bfG	fh©f.

36.	 Ñœ¡f©l	étu§fŸ	ju¥g£LŸsd.

 4X – 5Y + 33 = 0 k‰W« 20X – 9Y – 107 = 0 Y Ï‹	khWghL	=	4

 (i) X k‰W« Y	Ï‹	T£L¢ruhrç

 (ii) X Ï‹	Â£l	éy¡f«

 (iii) X k‰W« Y	¡F	Ïilnaahd	x£LwÎ¡	bfG
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éilfŸ

I. 1.	(M)	 	 2.	(Ï)	 	 3.	(<)	 	 4.	(M)	 	 5.	(M)

	 6.	(m)	 	 7.	(m)	 	 8.	(m)	 	 9.	(Ï)	 	 10.	(M)

II. 11.	rh®òilik	 	 12.	rh®òilik	 	 13.	mÂfkhf,	Fiwthf

	 14.	Fiwthf	 	 	 15.	neçil	 	 	 16.	x‹nw

III. 27. Y = 0.498X + 1.366   

 28. Y = 1.98 X + 12.9 ; Y = 42.6

 30. 3.75     

 31. Y = 2.88 + 0.84 X, X = 42.2 + 0.43 Y

 32. Y = 6 + 0.75 X ; X = 7 + 0.33 Y  

 33. Y = 0.8 X + 12, X = 0.45Y + 1

 34. X = 13, Y = 17    

 35. (i) 62.8, (ii) 0.91

 36. X = 13, Y = 17, S.D (X) = 9, r = 0.6
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10. F¿p£L v©fŸ

10.1 m¿Kf« :

 Ïu©L	 mšyJ	 Ïu©o‰F	 nk‰g£l	 ãiyfëš	 bjhl®òila	 kh¿fë‹	

bghJ	 msÎfis	 x¥ÃL«	 òŸëæaš	 fUéahf	 F¿p£L	 v©fŸ	 mik»wJ.	 2000	

M«	 M©oš	 cŸs	 éiythÁia,	 1990	 tUl¤ÂYŸs	 éiythÁÍl‹	 eh«	 x¥Ãl	

éU«Ãdhš,	nfhJik,	mçÁ,	fhŒf¿fŸ,	JâfŸ,	Å£L	thlif	k‰W«	Ãw	kh¿fë‹	

bjhFÂia	 fU¤Âš	 bfhŸs	 nt©L«.	 kh‰w§fŸ,	 rké»j¤ÂY«,	 xnu	 ÂiræY«	

ÏU¡Fkhdhš,	 bghJthd	 éiythÁ	 kh‰w¤ij	 fz¡»LtÂš	 vªj	 xU	 fodK«	

Ïšiy.	Mdhš	eilKiw	v‹dbtåš,	bt›ntW	kh¿fŸ,	bt›ntwhf,	mÂY«	Tl	

éiythÁ	bt›ntW	myFfëš	V¿nah	mšyJ	Ïw§»nah	ÏU¡F«.	mjhtJ,	 ghš	

è£lçY«,	mçÁ	mšyJ	nfhJik	»nyh»uhäY«,	thlif	rJu	moæY«	F¿¡f¥gL«.

	 bt›ntW	bghU£fë‹	éiy	khWghL	KGtijÍ«	F¿¥gj‰F	ek¡F	xU	v©	

njit.	Ï›bt©	F¿æ£L	v©	v‹W	miH¡f¥gL»wJ.	F¿p£bl©	v‹gJ	msé‹	

khWgh£il	 F¿¡F«	 v©	MF«.	 ‘F¿p£bl©	 v‹gJ,	 fhy«,	 òéæayik¥ò	 k‰W«	

Ãw	fhuâfshš	ÏU	bjhl®òila	kh¿fëš	V‰gL«	kh‰w§fis	ms¡F«	òŸëæaš	

msit	 vd	 M. °ngb#š (M. Spiegel)	TW»wh®.	 bghJthf	F¿p£bl©fŸ	 v‹gJ	

neçilahd	msÎ	kh‰w§fŸ	fhz	Ïayhj	ãiyæš,	fhy¤Âdhš	V‰gL«	kh‰w§fis	

msél	F¿p£bl©fŸ	ga‹gL»wJ.

	 nk‰f©l	 tiuaiwia	 go¤J	 MuhÍ«	 bghGJ	 F¿p£bl©fŸ	 Ñœ¡f©l	

bjëthd	g©òfis¥	bg‰¿U¡f	nt©L«.

1.	 F¿p£bl©fŸ	v‹gd	F¿¥Ãl¤	j¡f	ruhrçfŸ.

2.	 F¿p£bl©fŸ	rjÅj¤Âš	F¿¥Ãl¥	gl	nt©L«.

3.	 F¿p£bl©fŸ	msÎfë‹	 kh‰w§fŸ	 neuoahd	msÎfS¡F	 bghU¤j«	

MfhJ.

4.	 F¿p£bl©fŸ	x¥Ãl¡	ToaJ.

10.2 F¿p£bl©fë‹ ga‹fŸ :

 F¿p£L	 v©fŸ	 bghUshjhu«	 k‰W«	 tâf	 gF¥ghŒé‰F	 jé®¡f	 Ïayhj	

fUéfshf¥	ga‹gL»wJ.

1.	 mit	bjhl®òila	khWjšfis	ms¡f¡	ToaJ.

2.	 mit	e‹whf	x¥Ãl¡	ToaJ.

3.	 mit	ešy	têfh£oahf	miktJ.

4.	 mit	bghUshjhu	ghukhåfshf	cŸsd.

5.	 F¿p£L	v©fŸ	bghUëaèš	eho¤Jo¥ghf	és§F»wJ.
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6.	 CÂa	kh‰w¤ij	x¥Ãl¡	ToaJ.

7.	 mit	thœ¡if¤	ju¤ij	x¥Ãl¡	Toad.

8.	 mit	F¿¥Ãl¤	jFªj	ruhrçfŸ.

9.	 bfhŸif	kh‰w§fS¡F	ešy	têfh£oahf	miktd.

10.	 gz¤Â‹	th§F«	Âwid	ms¡f¡	ToaJ.

10.3 F¿p£bl©fë‹ tiffŸ :

 gšntW	 tif¥g£l	 F¿p£bl©fŸ	cŸsd.	Mdhš	 RU¡fkhf,	 _‹W	 tif	

F¿p£bl©fis	k£L«	eh«	vL¤J¡	bfhŸnth«.	mitahtd,

	 (m)	 éiy¡	F¿pL

	 (M)	 msÎ¡	F¿pL

	 (Ï)	 kÂ¥ò¡	F¿pL

(m) éiy¡ F¿pL :

	 bghJthf,	gz¤Â‹	kÂ¥ig	mséLtj‰F,	éiy¡	F¿pL	ga‹gL¤j¥gL»wJ.	

xU	F¿¥Ã£l	fhy¤Âš,	Ïl¤Âš	g©l§fë‹	éiyia	xU	mo¥gil¡	fhy¤Jl‹	

Ï›éiy¡	F¿pL	x¥ÃL»wJ.

	 ÏU	 tifahd	 éiy¡	 F¿p£bl©fŸ	 cŸsd.	 mit	 bkh¤j	 éiy¡	

F¿p£bl©,	 Ášyiu	 éiy¡	 F¿p£bl©	 MF«.	 bkh¤j	 éiy¡	 F¿p£bl©fŸ	

v‹gJ	eh£oš	cŸs	bghJthd	éiythÁ	khWgh£il	cz®¤J»wJ.	Mdhš	Ášyiu	

éiy¡	F¿p£bl©fŸ	v‹gJ	bghUŸfŸ	th§F	j‹ik,	t§»	it¥ò¤	bjhiffŸ	

ngh‹w	bghUŸfë‹	Ášyiu	éiythÁ	khWghLfis	Ášyiu	éiythÁ¡	F¿pL	

cz®¤J»wJ.

(M) msÎ¡ F¿p£bl© :

	 bghUŸfŸ	 c‰g¤Â	 brŒÍ«	 mšyJ	 th§F«	 msÎfëš	 cŸs	 kh‰w¤ij	

msÎ¡	F¿p£bl©	F¿¡»wJ.	bghUshjhu	btëp£il	m¿ªJ	bfhŸs	Ï¡F¿pL	

cjÎ»wJ.

(Ï) kÂ¥ò¡ F¿p£bl© :

	 xU	F¿¥Ã£l	fhy¤Âš	cŸs	bkh¤j	kÂ¥ig	xU	mo¥gil	fhy¤Â‹	bkh¤j	

kÂ¥òl‹	x¥Ãl	kÂ¥ò	F¿p£bl©	cjÎ»wJ.	Ï§F	bkh¤j	kÂ¥ò	v‹gJ	th§f¥g£l	

g©l§fë‹	éiyia	g©l§fë‹	msthš	bgU¡f¡	»il¥gJ	MF«.

F¿pL : 

	 vªj	 tif	 F¿p£bl©fS¡F«	 x¥ÃLtj‰F	 ÏU	 ntW	 fhy	 ÏilbtëfŸ	

njit¥gL»‹wd.	mit	mo¥gil	fhy«	k‰W«	el¥ò¡	fhy«	vd	miH¡f¥gL»‹wd.	

x¥ÃLtj‰F	 mo¥gilahf	 vªj	 fhy«	 ga‹gL¤j¥gL»wnjh,	 mjid	 mo¥gil	

M©L	vdÎ«	k‰wJ	el¥ò	M©L	vdÎ«	miH¡f¥gL»wJ.	Ï§F	ga‹gL¤j¥gL«	
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gšntW	F¿pLfŸ	Ã‹tUkhW

 P1 = el¥ò	M©o‹	éiy	 	 P0 = mo¥gil	M©L	éiy

 q1 = el¥ò	M©o‹	msÎ	 	 q0 = mo¥gil	M©L	msÎ

 P01 = ãfHh©o‹	 éiy	 F¿p£bl©	 mo¥gil	 M©il	 mo¥gilahf¡	

bfh©lJ

10.4 F¿p£bl©fŸ mik¥gÂš cŸs Á¡fšfŸ :

	 vªj	 xU	 F¿p£bl©Q«	 všyh¤	 njitfisÍ«	 ãiwÎ	 brŒa¡	 Toajhf	

Ïšiy.	 vdnt	 F¿p£bl©fŸ	 mik¥gÂš	 V‰gL«	 gytif	 Á¡fšfŸ,	 bghUëaš	

ãòz®	mšyJ	òŸëæaš	ãòzuhš	Ô®¡f¥gL»‹wd.

m¢Á¡fšfshtd.

	 1.	F¿p£bl©fë‹	neh¡f«

	 2.	mo¥gilah©o‹	nj®Î

	 3.	cU¥gofë‹	nj®Î

	 4.	_y	étu§fë‹	nj®Î

	 5.	étu§fŸ	nrfç¤jš

	 6.	ruhrçæ‹	nj®Î

	 7.	ãiwæL«	KiwfŸ

10.5 F¿p£bl©fŸ mik¡F« Kiw :

	 F¿p£bl©fŸ	Ñœ¡f©lthW	gšntW	Kiwfëš	mik¡f¥gL»‹wd.

F¿p£bl©fŸ

ãiwæl¥glhjJ ãiwæl¥g£lJ

vëa

bkh¤j

F¿p£L

v©

vëa 

bjhl®ò	

ila	éiy	

ruhrç

ãiwæ£l

bkh¤j

F¿p£L

v©

ãiwæ£l	

bjhl®ò	

ila 

éiy	

ruhrç
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10.5.1 vëa bkh¤j F¿p£bl© :

	 ÏJ	 F¿p£bl©fŸ	mik¥gÂš	 cŸs	 äf	 vëa	 KiwahF«.	 el¥ò	M©oš	

cŸs	 gšntW	 g©l§fë‹	 éiy	 T£l¥g£L,	 m¡TLjiy	 mo¥gilah©oš	

m¥bghUŸfë‹	éiy¡	TLjyhš	tF¤J	mij	100	Mš	bgU¡f	nt©L«.

	 F¿p£L	Kiwæš	=	 P
p
p01
1

0
100=

∑
∑

×

 Ï§F,  Σp1 = el¥ò	M©L	éiy¡	TLjš

  Σp0 =mo¥gil	M©L	éiy¡	TLjš

vL¤J¡fh£L 1 

 Ã‹tU«	 étu§fS¡F	 vëa	 bkh¤j	 F¿p£bl©	 Kiwæš	 F¿p£bl©	

fz¡»Lf.

g©l§fŸ
éiy	/	myF	 

(%ghæš)

2000 2004
A 80 95
B 50 60
C 90 100
D 30 45

Ô®Î	:

g©l§fŸ

éiy	/	myF	 

(%ghæš)

2000  
(P0)

2004  
(P1)

A 80 95
B 50 60
C 90 100
D 30 45

bkh¤j« 250 300

	 vëa	bkh¤j	éiy	F¿p£bl©	 =
∑
∑

×

= × =

p
p
1

0
100

300
250

100 120

10.5.2 vëa éiy¢ rh®Ãfë‹ ruhrç F¿p£bl© :

	 Ï«Kiwæš,	gšntW	g©l§fë‹	bjhl®òila	éiy¢	rh®Ãfis¡	fz¡»l	

nt©L«.	 m¢rh®Ãfë‹	 ruhrçia	 T£L	 ruhrç	 Kiwænyh,	 bgU¡F	 ruhrç	 

Kiwænyh	fz¡»lyh«.	éiy	ruhrç	bjhl®ò	fhz	T£L	ruhrç	Kiw	ga‹gL¤J«	

bghGJ,	F¿p£bl©	fz¡»l	cjÎ«	N¤Âu«,
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	 vëa	éiy¤	bjhl®òila	ruhrç	(T£L	ruhrç	Kiwæš)

  P01

1

0
100

=
×





∑ p

p
n

 P1	=	el¥ò	M©L	éiyfŸ

 P0 = mo¥gil	M©L	éiyfŸ

 n	=	g©l§fë‹	v©â¡if

	 bgU¡F	 ruhrç	 Kiwæš	 ruhrç	 éiy¤	 bjhl®ò	 F¿p£bl©	 fhz	 cjÎ«	

N¤Âu«,

	 vëa	éiy	ruhrç	bjhl®òila	F¿p£bl©

  P01	=	vÂ®kl¡if	

log p
p
n

1

0
100×

























∑

 Ï§F

 
P = ×

p
p
1

0
100

 P01	=	vÂ®kl¡if	
∑





log P
n

vL¤J¡fh£L 2 

	 Ã‹tU«	étu¤Âš	ÏUªJ	 1997	I	mo¥gil	M©lhf¡	bfh©L	1998	‰fhd	

ruhrç	éiy¤	bjhl®ò	F¿p£bl©iz	(m)	T£L	ruhrç	Kiwæš	(M)	bgU¡F	ruhrç	

Kiwæš	fhzÎ«.

g©l§fŸ 1997	Ïš	éiy	 1998	Ïš	éiy

A 50 70
B 40 60
C 80 100
D 20 30

Ô®Î	:

	 (m)	vëa	éiy¢	rh®Ã	F¿p£bl©	(T£L	ruhrç	Kiwæš)

g©l§fŸ
1997	Ïš	éiy 

(P0)
1998	Ïš	éiy	

(P1)
P = ×

p
p
1

0
100

A 50 70 140
B 40 60 150
C 80 100 125
D 20 30 150

bkh¤j« 565
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	 vëa	éiy¤	bjhl®ò	ruhrç	F¿p£L	v©

  

P01

1

0
100

565
4

141 25

=
×

























=

= =

∑ ∑
p
p
n

P
n

. %

	 (M)	vëa	éiy¢	rh®Ã	F¿p£bl©	(bgU¡F	ruhrç	Kiwæš)

g©l§fŸ
1997	Ïš	éiy

(P0)

1998	Ïš	éiy	

(P1)
P = ×

p
p
1

0
100 log P

A 50 70 140 2.1461

B 40 60 150 2.1761

C 80 100 125 2.0969

D 20 30 150 2.1761

bkh¤j« 8.5952

	 vëa	éiy¢	bjhl®	ruhrç	F¿p£bl©

   (P01)	=	vÂ®kl¡if	
∑





log P
n

   (P01)	=	vÂ®kl¡if	
8 5952
4
.




vÂ®kl¡if	[2.1488] = 140.9 %

10.5.3 bkh¤j ãiwæ£l F¿p£bl© :

	 x›bthU	bghUë‹	rçahd	K¡»a¤Jt¤ij	cz®¤Jtj‰F	mt‰¿‰F	Áy	

rçahd	 vilfŸ	 bfhL¡f¥g£L	 bkh¤j	 F¿p£bl©	 fz¡»l¥gL»wJ.	 vilfŸ	

bfhL¥gj‰F	 gy	 KiwfŸ	 ÏU¥gjhš,	 F¿p£bl©fŸ,	 mik¥gj‰F	 mÂfkhd	

N¤Âu§fŸ	cŸsd.	mt‰¿š	Áy	K¡»akhd	KiwfŸ.

	 1.		yh°Ãaç‹	Kiw

	 2.		ghîæ‹	Kiw

	 3.		Ãõç‹	éGäa	Kiw

	 4.		bgsèæ‹	Kiw

	 5.		kh®bõš,	v£{bth®Â‹	Kiw

	 6.		bfšèæ‹	Kiw
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1. yh°Ãaç‹ Kiw :

	 yh°Ãaç‹	 F¿p£bl©	 v‹gJ,	 ãiwæ£l	 bkh¤j	 éiy¡	 F¿p£bl©	

MF«.	Ï§F	vilfŸ	mo¥gilah©o‹	msÎfshš	ã®zæ¡f¥g£L	bkh¤j	éiy¡	

F¿p£bl©	fz¡»l¥gL»wJ.	ÏJ	Ñœ¡f©lthW	bfhL¡f¥gL»wJ.

	 yh°Ãaç‹	éiy¡	F¿p£bl©	=	P L
01

1 0

0 0
100=

∑
∑

×
p q
p q

2. ghîæ‹ Kiw :

	 Ï«Kiwæš	vilfŸ	el¥ò	M©o‹	msÎfshš	bfhL¡f¥g£L	bkh¤j	éiy¡	

F¿p£bl©	fz¡»l¥gL»wJ.	F¿p£bl©	fhz	cjÎ«	N¤ÂukhdJ,

	 ghîæ‹	éiy¡	F¿p£bl©	=	 P P
01

1 1

0 1
100=

∑
∑

×
p q
p q

 Ï§F P0 = mo¥gil	M©L	éiy		 P1 = el¥ò	M©L	éiy

  q0 = mo¥gil	M©L	msÎ		 q1 = el¥ò	M©L	msÎ

3. Ãõç‹ éGäa F¿p£bl© Kiw :

	 yh°Ãa®	 k‰W«	 ghîæ‹	F¿p£bl©fë‹	bgU¡fš	 ruhrç	Ãõç‹	éiy¡	

F¿p£bl©	MF«.

	 Ãõç‹	éGäa	F¿p£bl©	=	P L PF
01

1 0

0 0

1 1

0 1
100

= ×

=
∑
∑

×
∑
∑

×
p q
p q

p q
p q

 ÏJ	xU	éGäa	F¿p£bl©	v‹W	miH¡f¥gL»wJ.	Vbdåš	

	 (m)	 bgU¡fš	ruhrçia	mo¥gilahf¡	bfh©lJ.

	 (M)	 ÏJ	 mo¥gilah©L,	 el¥ò	 M©L	 Ïu©ilÍ«	 mo¥gilahf¡	 

	 	 bfh©lJ.

	 (Ï)	 ÏJ	ešy	F¿p£bl©fS¡fhd	nrhjidfis	ãiwÎ	brŒ»wJ.

	 (<)	 ÏJ	éU¥ò	btW¥òfs‰wJ.

4. bgsèæ‹ Kiw :

	 yh°Ãa®,	 k‰W«	 ghî	 F¿p£bl©fë‹	 T£L	 ruhrç	 bgsèæ‹	 éiy¡	

F¿p£bl©	MF«.

	 F¿p£L	Kiwæš,

	 bgsèæ‹	F¿p£bl©	=	P L PB
01

1 0

0 0

1 1

0 1

2

1

2
100

= +

=
∑
∑

+
∑
∑









 ×

p q
p q

p q
p q
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5. kh®bõš v£{bth®¤ Kiw :

	 Ï«Kiwæš,	 el¥ò	 M©L	 k‰W«	 mo¥gilah©Lfë‹,	 éiyfŸ	 k‰W«	

msÎfŸ	Ïu©Lnk,	vL¤J¡	bfhŸs¥gL»‹wd.	Ï¡F¿p£bl©	fz¡»Ltj‰fhd	

N¤Âu«

	 kh®bõš	v£{bth®¤	éiy¡	F¿p£bl©

 

= P ME
01

0 1 1

0 1 0

1 0 1 1

0 0 0 1
100 100=

∑ +( )
∑ +( ) × =

∑ + ∑
∑ + ∑

×
q q p
q q p

p q p q
p q p q

6. bfšèæ‹ Kiw :

	 F¿p£bl©fis	 fz¡»LtÂš	 Ã‹tU«	 N¤Âu¤ij	 bfšè	 bjçÎ	

brŒJŸsh®.

	 bfšèæ‹	éiy¡	F¿p£bl©	=	 P k
01

1

0
100=

∑
∑

×
p q
p q

           Ï§F q
q q

=
+0 1

2
	 mjhtJ	 Ïu©L	 M©Lfë‹	 msÎfë‹	 ruhrç	 ãiwfshf	 ga‹gL¤j¥	

gL»wJ.

vL¤J¡fh£L 3:

	 Ã‹tU«	étu§fS¡F	1.	yh°Ãa®	Kiw	2.	ghîæ‹	Kiw	3.	Ãõç‹	Kiw	_y«	

éiy¡	F¿p£bl©	fh©f.

g©l§fŸ
2000 2001

éiy msÎ éiy msÎ

A 2 8 4 5
B 5 12 6 10
C 4 15 5 12
D 2 18 4 20

Ô®Î	:

g©l§fŸ p0 q0 p1 q1 p0q0 p0q1 p1q0 p1q1
A 2 8 4 5 16 10 32 20
B 5 12 6 10 60 50 72 60
C 4 15 5 12 60 48 75 60
D 2 18 4 20 36 40 72 80

172 148 251 220

	 yh°Ãaç‹	éiy¡	F¿p£bl©	=	 P L
01

1 0

0 0
100

251
172

100 145 93

=
∑
∑

×

= × =

p q
p q

. %
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	 ghîæ‹	éiy¡	F¿p£bl©	=	 P P
01

1 1

0 1
100

220
148

100

148 7

=
∑
∑

×

= ×

=

p q
p q

. %

	 Ãõç‹	éGäa	F¿p£bl©		 = ×

= ×

=
=

L P

( . ) ( . )

.
. %

145 9 148 7

21695 33
147 3

(mšyJ)

	 Ãõç‹	éGäa	F¿p£bl©	 =
∑
∑

×
∑
∑

×

= × ×

= ×

p q
p q

p q
p q

1 0

0 0

1 1

0 1
100

251
172

220
148

100

1 459 1 48( . ) ( . 77 100

2 170 100
1 473 100
147 3

)

.
.
.

×

= ×
= ×
=

és¡f« :	 	 F¿¥Ã£l	 	 bghU£fis	 th§f	 mo¥gil	 M©oš	 üW	 %ghŒ	

brytê¤ÂUªjhš	mnj	msÎŸs	bghU£fis	el¥ò	M©oš	th§Ftj‰F	%.145.93	

brytê¡f	 nt©L«	 mjhtJ	 bghU£fë‹	 éiyæš	 45.93%	 éiy	 kh‰w«	 el¥ò	

M©oš	V‰g£LŸsJ	v‹gJ	yh°Ãa®	F¿p£bl©â‹	bghUshF«.	Ïnj	nghš	k‰w	

F¿p£bl©	kÂ¥òfisÍ«	és¡»¡	bfhŸsyh«.

vL¤J¡fh£L 4:

	 Ã‹tU«	étu§f£F

	 (m)	bgsèæ‹	éiy¡	F¿p£L	Kiwæš

	 (M)	 kh®bõš	 v£{bth®¤	 éiy¡	 F¿æ£L	 Kiwæš,	 F¿p£bl©fis¡	

fz¡»Lf.

bghU£fŸ
mo¥gilah©L el¥ò M©L

msÎ éiy msÎ éiy

A 10 3 8 4

B 20 15 15 20

C 2 25 3 30
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Ô®Î	:

bghU£fŸ Q0 P0 Q1 P1 p0q0 p0q1 p1q0 p1q1
A 10 3 8 4 30 24 40 32
B 20 15 15 20 300 225 400 300
C 2 25 3 30 50 75 60 90

380 324 500 422

	 (m)	bgsèæ‹	éiy¡	F¿p£bl©		 =
∑
∑

+
∑
∑









 ×

= +





×

1
2

100

1
2
500
380

422
324

1

1 0

0 0

1 1

0 1

p q
p q

p q
p q

000

1
2
1 316 1 302 100

1
2
2 168 100

1 309 100 130 9

= +[ ] ×

= [ ] ×

= × =

. .

.

. . %

	 (M)	kh®bõš	v£{bth®¤	éiy¡	F¿p£bl©

    

= P ME
01

0 1 1

0 1 0
100

500 422
380 324

100 9

=
∑ +( )
∑ +( ) ×

= +
+









 × =

q q p
q q p

222
704

100 131





× = %

vL¤J¡fh£L 5:

	 Ã‹tU«	étu§fS¡F	bghU¤jkhd	éiy¡	F¿p£bl©	fz¡»Lf.

bghU£fŸ msÎ
éiy

1996 1997

A 20 2 4
B 15 5 6
C 8 3 2

Ô®Î	:

	 Ï§F	ga‹gL¤j¥gL«	msÎfŸ	bghJthf¡	bfhL¡f¥g£LŸsjhš	bfšèæ‹	

éiy¡	F¿p£bl©iz¥	ga‹gL¤jyh«.

bghU£fŸ Q p0 p1 p0q p1q
A 20 2 4 40 80
B 15 5 6 75 90
C 8 3 2 24 16

bkh¤j« 139 186
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	 bfšèæ‹	éiy¡	F¿p£bl©	=	 P k
01

1

0
100

186
139

100 133 81

=
∑
∑

×

= × =

p q
p q

.

vilæ£l ruhrç éiy¢ rh®ÃfŸ Kiw :

	 x›bthU	bghUS¡F«	jå¥g£l	vilfŸ,	bfhL¡f¥gL«	bghGJ,	vilæ£l	

F¿p£bl©	Ã‹tU«	N¤Âu¤jhš	fz¡»l¥gL»wJ.

	 éiy¢	rh®ÃfŸ	Kiwæš	vilæ£l	ruhrç	=	 ∑
∑
pw
w

 Ï§F W =	bghUë‹	vil,	P =	F¿æ£l	éiy¢	rh®Ã	=	

p
p
1

0
100×

	mo¥gilah©o‹	 

kÂ¥ò p0q0 vilahf¡	bfhL¡f¥g£lhš,	mjhtJ	W = p0q0	våš	éiy¢	rh®Ã	Kiwæš	

ãiwæ£l	T£L	ruhrç

 
=

×






×

∑
=

∑
∑

×
∑ p

p
p q

p q
p q
p q

1

0
0 0

0 0

1 0

0 0

100
100

ÏJ	yh°Ãaç‹	N¤Âu«	MF«.	ãiwfŸ	W = p0q1	v‹W	vL¡f¥g£lhš	éiy¢	rh®ÃfŸ	

Kiwæš	ãiwæ£l	T£L	ruhrç

 =
×







×

∑
=

∑
∑

×
∑ p

p
p q

p q
p q
p q

1

0
0 1

0 1

1 1

0 1

100
100ÏJ	ghîæ‹	N¤Âu«	MF«.

vL¤J¡fh£L 6:

	 Ã‹tU«	étu§f£F	ãiwæ£l	éiy¡	F¿p£bl©	fz¡»Lf.

g©l§fŸ
éiy

ãiw
el¥ò M©L mo¥gil	M©L

A 5 4 60
B 3 2 50
C 2 1 30

Ô®Î	:

g©l§fŸ P1 P0 W P = ×
p
p
1

0
100 PW

A 5 4 60 125 7500
B 3 2 50 150 7500
C 2 1 30 200 6000

140 21000
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	 ãiwæ£l	ruhrç	éiy¢	rh®ò	F¿p£bl©		 = ∑
∑

=

=

pw
w

21000
140
150%

10.6 msÎ¡ F¿p£bl© :

	 éiy¡	F¿p£bl©fshš	Áy	bghU£fë‹	éiyfis	k£Lnk	x¥Ãl	ÏaY«.	

Mdhš	 msÎ¡	 F¿p£bl©fŸ	 _y«,	 c‰g¤Â	 msÎ,	 ntiy	 thŒ¥ò	 M»at‰iw	

msél	 ÏaY«.	 c‰g¤Â	 msé‰fhd	 bghJthf	 mÂf«	 ga‹gL¤j¥gL«	 msÎ¡	

F¿p£bl©fshtd.

	 yh°Ãaç‹	msÎ	F¿p£bl©	=	Q L
01

1 0

0 0
100=

∑
∑

×
q p
q p

	 ghîæ‹	msÎ	F¿p£bl©	=	Q P
01

1 1

0 1
100=

∑
∑

×
q p
q p

	 Ãõç‹	msÎ	F¿p£bl©	=	Q L PF
01

1 0

0 0

1 1

0 1
100

= ×

=
∑
∑

×
∑
∑

×
q p
q p

q p
q p

	 Ï¢N¤Âu§fŸ	 msÎ¡	 F¿p£bl©iz¡	 F¿¡»‹wd.	 ÏÂš	 bt›ntW	

bghU£fë‹	msÎfŸ,	mt‰¿‹	éiyahš	ãiwæl¥gL»‹wd.

vL¤J¡fh£L 7:

	 Ã‹tU«	étu§fëš	ÏUªJ	msÎ¡	F¿p£bl©fis¡	fz¡»Lf.

	 1.	yh°Ãa®	Kiw	 2.	ghîæ‹	Kiw	 3.	Ãõç‹	Kiw

g©l§fŸ

2000 2002

éiy
bkh¤j	

kÂ¥ò
éiy

bkh¤j	

kÂ¥ò

A 10 100 12 180
B 12 240 15 450
C 15 225 17 340

Ô®Î	:

	 Ï§F	msÎfS¡F	gÂyhf	bkh¤j	kÂ¥òfŸ	bfhL¡f¥g£LŸsd.	Kjèš,	

mo¥gilah©L	k‰W«	el¥ò	M©Lfë‹	msÎfŸ	fz¡»l¥gl	nt©L«.

	 msÎ	=	
bkh¤j	kÂ¥ò

éiy
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g©l§fŸ p0 q0 p1 q1 p0q0 p0q1 p1q0 p1q1

A 10 10 12 15 100 150 120 180

B 12 20 15 30 240 360 300 450

C 15 15 17 20 225 300 255 340

565 810 675 970

	 yh°Ãaç‹	msÎ	F¿p£bl©	=	Q L
01

1 0

0 0
100

810
565

100 143 4

=
∑
∑

×

= × =

q p
q p

.

	 ghîæ‹	msÎ	F¿p£bl©	=	Q P
01

1 1

0 1
100

970
675

100 143 7

=
∑
∑

×

= × =

q p
q p

.

	 Ãõç‹	msÎ	F¿p£bl©	=	Q L PF
01

1 0

0 0

1 1

0 1
100

143 4 143 7 143 6

= ×

=
∑
∑

×
∑
∑

×

= × =

q p
q p

q p
q p

. . .

(mšyJ)

        

Q F
01

1 0

0 0

1 1

0 1
100

810
565

970
675

100

1 434 1 4

=
∑
∑

×
∑
∑

×

= × ×

= ×

q p
q p

q p
q p

. . 337 100
1 436 100 143 6

×
= × =. .

10.7 F¿p£bl©fë‹ bghU¤jKilik¡fhd nrhjidfŸ :

	 F¿p£bl©	mik¥gj‰fhd	gy	N¤Âu§fis¥	g‰¿	go¤njh«.	bfhL¡f¥g£l	

fz¡»‰F	bghU¤jkhd	N¤Âu«		vJ	v‹w	nfŸé	vG»wJ.	Ïj‰F	gy	nrhjidfŸ	

V‰gL¤j¥g£oU¥ÃD«	mt‰¿š	K¡»akhdit.

1. myF nrhjid :

	 Ï¢nrhjidæ‹go	F¿p£bl©	éiy	k‰W«	msÎ	rh®g‰w	myFfshf	bjçÎ	

brŒa¥g£oU¡f	nt©L«.	Ï¢nrhjid	Kiwia	vëa	T£lš	Kiw¢	nrhjidia¤	

jéu	k‰w	mid¤J	F¿p£bl©fS«	ãiwÎ	brŒ»‹wd.



241

2. fhy kh‰W¢ nrhjid :

	 fhy	 kh‰W¢	 nrhjid	 v‹gJ	 bfhL¡f¥g£l	 Kiw,	 fhy¤Â‹	 K‹KfkhÍ«,	

Ã‹	 KfkhÍ«	 Ïa§F«	 j‹ik	 cilajh	 v‹gij	 m¿Í«	 nrhjidahF«.	 Ãõç‹	

th®¤ijfëš	"F¿p£bl©	fz¡ÑL	N¤Âu§fëš,	mo¥gilah©L,	el¥ò	M©L	

v‹w	 Ïu©oš	 vij	 mo¥gilahf	 vL¤jhY«,	 x¥Ãlèš	 mt‰¿‹	 é»j«	 rkkhf	

ÏU¡f	nt©L«."	F¿p£L	Kiwæš	Ã‹tU«	bjhl®ig	ãiwÎ	brŒa	nt©L«.

 P01 × P10 = 1

 Ï§F P01	 v‹gJ	 F¿p£bl©izÍ«	 1	 v‹gJ	 el¥ò	 fhy¤ijÍ«,	 0	 v‹gJ	

mo¥gil	M©ilÍ«	F¿¡F«.	P10  v‹w	F¿p£bl©âš	0	v‹gJ	el¥ò	fhy¤ijÍ«	

1	v‹gJ	mo¥gil	M©ilÍ«	F¿¡»wJ.	Ït‰¿‹	bgU¡fš	'1' ‰F rk« Ïšiy våš 

mJ	 fhy	 kh‰W	 nrhjid¡F	 c£g£ljšy.	 Ãõç‹	 éGäa	 F¿p£bl©	 fhykh‰W	

nrhjidia	ãiwÎ	brŒ»wJ.

 

P

P

01
1 0

0 0

1 1

0 1

10
0 1

1 1

0 0

1 0

=
∑
∑

×
∑
∑

=
∑
∑

×
∑
∑

p q
p q

p q
p q

p q
p q

p q
p q

	 ÃwF	 P P01 10
1 0

0 0

1 1

0 1

0 1

1 1

0 0

1 0
× =

∑
∑

×
∑
∑

×
∑
∑

×
∑
∑

p q
p q

p q
p q

p q
p q

p q
p q

       = √1 = 1

3. fhuâ kh‰W nrhjid :

	 Ãõuhš	 bjçÎ	 brŒa¥g£l	 k‰bwhU	 nrhjid	 fhuâ	 kh‰W	 nrhjidahF«.	

Ï¢nrhjid	 éiy¡	 F¿p£bl©	 k‰W«	 msÎ¡	 F¿p£bl©	 Ït‰¿‹	 bgU¡fš	

mj‰bfh¤j	 kÂ¥ò	 F¿p£bl©fQ¡F	 rk«	 v‹gij	 ãiwÎ	 brŒ»wJ.	 Ãõç‹	

th®¤ijfëš	 mjhtJ,	 xU	 ešy	 éiy¡	 F¿p£bl©iz,	 fhykh‰w¤jhš,	

bghhU¤jk‰w	 KoÎfis¡	 bfhL¡fhkš,	 ÏU¡f¡	 Toa	 N¤Âu«,	 mJ	 nghynt	

éiyfŸ,	 msÎfŸ	 v‹w	 fhuâfŸ	 kh‰W«	 bghGJ«,	 bghU¤jk‰w	 KoÎfis¡	

bfhL¡fhkš	ÏU¡f	nt©L«.	mjhtJ	ÏU	KoÎfë‹	bgU¡F¤	bjhif,	c©ik	

kÂ¥ò	é»j¤ij¡	bfhL¡f	nt©L«.

 
P Q01 01

1 1

0 0
× =

∑
∑
p q
p q

	 Ï¢nrhjid	mo¥gilæš,	 c©ik	 kÂ¥ò	 rjé»j¤Â‰F,	 F¿p£bl©fë‹	

bgU¡F¤	bjhif	rk«	Ïšiy	våš,	mt‰¿š	x‹¿nyh,	Ïu©oYnkh	ÃiH	cŸsJ	

vd	m¿ayh«.
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P

Q

01
1 0

0 0

1 1

0 1

01
1 0

0 0

1 1

0 1

=
∑
∑

×
∑
∑

=
∑
∑

×
∑
∑

p q
p q

p q
p q

q p
q p

q p
q p

	 vdnt	 P Q01 01
1 0

0 0

1 1

0 1

1 0

0 0

1 1

0 1

1 1

× =
∑
∑

×
∑
∑

×
∑
∑

×
∑
∑

=
∑
∑

p q
p q

p q
p q

q p
q p

q p
q p

p q
pp q

p q
p q0 0

2
1 1

0 0







=
∑
∑

 P Q01 01
1 1

0 0
× =

∑
∑
p q
p q

v‹gÂš	 ÏUªJ	 fhuâ	 kh‰W	 nrhjidia	 Ãõç‹	 éGäa	 

F¿p£L	v©	ãiwÎ	brŒ»wJ.

vL¤J¡fh£L 8:

	 Ã‹tU«	étu§fS¡F	Ãõç‹	éGäa	F¿p£bl©	mik¡f	mJ	fhykh‰W,	

k‰W«	fhuâkh‰W	nrhjidfis	ãiwÎ	brŒ»wjh	vd¡	fh©f.

bghU£fŸ
mo¥gilah©L el¥ò M©L

msÎ éiy msÎ éiy

A 12 10 15 12

B 15 7 20 5

C 5 5 8 9

Ô®Î	:

bghU£fŸ q0 p0 q1 p1 p0q0 p0q1 p1q0 p1q1

A 12 10 15 12 120 150 144 180

B 15 7 20 5 105 140 75 100

C 5 5 8 9 25 40 45 72

250 330 264 352

	 Ãõç‹	éGäa	F¿p£bl©	=	P F
01

1 0

0 0

1 1

0 1
100

264
250

352
330

100

1 056

=
∑
∑

×
∑
∑

×

= × ×

= ×

p q
p q

p q
p q

( . ) (11 067 100

1 127 100
1 062 100
106 2

. )

.
.
.

×

= ×
= ×
=
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fhy kh‰W¢ nrhjid :

 P01 × P10 = 1 våš	fhykh‰W	nrhjid	ãiwÎ	brŒ»wJ	vdyh«.

 

P

P

01
1 0

0 0

1 1

0 1

10
0 1

1 1

0

264
250

352
330

=
∑
∑

×
∑
∑

= ×

=
∑
∑

×
∑

p q
p q

p q
p q

p q
p q

p q00
1 0

330
352

250
264

∑

= ×

p q

	 Ï¥bghGJ			 P P01 10
264
250

352
330

330
352

250
264

1 1

× = × × ×

= =

	 vdnt	Ãõç‹	F¿p£bl©	fhykh‰W	nrhjidia	ãiwÎ	brŒ»wJ.

fhuâ kh‰W nrhjid :

 P Q01 01
1 1

0 0
× =

∑
∑
p q
p q

	vD«	bghGJ	fhuâ	kh‰W	nrhjid	ãiwtil»wJ	vdyh«.

	 Ï¥bghGJ,			P

Q

01
1 0

0 0

1 1

0 1

01
1 0

0 0

1

264
250

352
330

=
∑
∑

×
∑
∑

= ×

=
∑
∑

×
∑

p q
p q

p q
p q

q p
q p

q p11
0 1

330
250

352
264

∑

= ×

q p

	 ÃwF	 P Q01 01

2

264
250

352
330

330
250

352
264

352
250

352
250

× = × × ×

= 





=

=
∑ pp q
p q
1 1

0 0∑

	 vdnt	Ãõç‹	éGäa	F¿p£bl©	fhuâ	kh‰W	nrhjidia	ãiwÎ	brŒ»wJ.

10.8 Ef®nth® éiy¡ F¿pL :

	 Ef®nth®	 	 éiy¡	 	 F¿pL	 	 v‹gJ	 	 thœ¡if¤	 ju	 	 	 F¿p£bl©	 vdÎ«				

miH¡f¥gL«.	 xU	 F¿¥Ã£l	 bghU£fë‹	 	 éiy	 k‰W«	 nritæ‹	 kh‰w¤Âdhš		
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V‰gL«	éiyfis	m¿aÎ«	el¥ò¡	fhy¤Âš		xU	F¿¥Ã£l	tF¥Ãdç‹	th§F«	Âwid	

xU	mo¥gil¡	fhy¤Jl‹	x¥Ã£L¥	gh®¡fÎ«,	Ïªj	F¿p£bl©fŸ	cUth¡f¥g£ld.	

bt›ntW	ÃçÎ	k¡fëilna,	bt›ntW	éjkhf	Ï›éiythÁ	kh‰w«,	xU	ghÂ¥ig	

V‰gL¤J»wJ.	 bghJthd	 F¿p£bl©	 Ïij	 cz®¤j¤	 jt¿éL»wJ.	 vdnt,	

Ef®nth®	 éiy¡	 F¿p£bl©fë‹	 mtÁa«	 V‰gL»wJ.	 kåjD¡F	 kåj‹,	

Ïl¤Â‰F	 Ïl«,	 Ãçé‰F	 ÃçÎ,	 k¡fë‹	 th§F«	 gH¡f«	 ntWgL»wJ.	 bkh¤j	

k¡fS¡fhfÎ«,	éiy¡	F¿pL	mtÁakh»wJ.

	 vL¤J¡fh£lhf	 ciH¡F«	 t®¡f«,	 ViH	 k¡fŸ,	 eL¤ju	 tF¥Ãd®,	 gz«	

gil¤jt®fŸ,	Ït®fŸ	midtU¡F«,	k‰W«	bgça	efu§f§fŸ,	ef®¥òw«,	»uhk¥òw«	

ngh‹w	òéæaš	gFÂfëš	k¡fsidtiuÍ«	fU¤Âš	bfhŸs	nt©L«.

Ef®nth® éiy¡ F¿p£bl©fë‹ ga‹fŸ :

1.	 gy	ehLfëš,	r«gs¤ij	ã®zæ¡fyh«,	gŠr¥goia	ÂU¤Jtj‰F«,	r«gs¥	

ng¢R	th®¤ijfS¡F	ä¡f	gaDilajhŒ	mik»wJ.

2.	 murh§f	ãiyæš,	Ï¡F¿p£bl©fŸ	r«gs¡	bfhŸif,	éiythÁ¡	bfhŸif,	

thlif¡	 f£L¥ghL,	 tçéy¡F	 bghJthd	 bghUshjhu¡	 bfhŸiffS¡F	

ga‹gL»wJ.

3.	 gz¤Â‹	 th§F«	 Âwid	 msélÎ«	 c©ik	 tUthia	 ms¥gj‰F«	

ga‹gL»wJ.

4.	 xU	 F¿¥Ã£l	 bghU£fë‹	 éiy	 k‰W«	 nrit	 kh‰w¤ij	 MŒÎ	 brŒaÎ«	

F¿p£bl©fŸ	ga‹gL»‹wd.

Ef®nth® éiy¡ F¿p£bl© mik¡F« Kiw :

	 Ef®nth®	éiy¡	F¿pL	mik¥gÂš	ÏU	KiwfŸ	cŸsd.	mitahtd.

	 1.	bkh¤j	bryéd	Kiw

	 2.	FL«g	tuÎ	bryÎ¤	Â£l	Kiw	mšyJ	ãiwæ£l	rh®Ã	Kiw

1. bkh¤j bryéd Kiw :

	 ÏJ	 yh°Ãaç‹	 Kiwia	 mo¥gilahf¡	 bfh©lJ.	 ÏJ	 gutyhf¥	

ga‹gL¤j¥gL»wJ.	

	 mo¥gilah©oš	xU	F¿¥Ã£l	Ãçéduhš	Efu¥gL«	bghU£fë‹	msÎfŸ,	

ãiwfshF«.

	 Ef®nth®	éiy¡	F¿p£bl©	=	P L
01

1 0

0 0
100=

∑
∑

×
p q
p q

2. FL«g tuÎ bryÎ¤ Â£l Kiw mšyJ ãiwæ£l rh®Ã Kiw :

	 xU	 ruhrç	FL«g¤Âš,	 gšntW	bghU£fS¡F	brŒa¥gL«	bryÎ	bkh¤jK«	

fU¤Âš	bfhŸs¥g£L	mt‰¿‰F	vilfŸ	bfhL¡f¥gL»‹wd.

	 Ïj‰fhd	Ef®nth®	éiy¡	F¿p£L	v©	=	
∑
∑
pw
w
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	 Ï§F	x›bthU	cW¥Ã‰F	 P = ×
p
p
1

0
100

 w = m¥bghUë‹	 vil,	 kÂ¥ò	 eh«	 K‹d®	 go¤j	 "vilæ£l	 éiy¢	 rh®Ã	

ruhrç	Kiw"Í«	FL«g	tuÎ	bryÎ¤	Â£l	KiwÍ«	xnu	Kiwæš	Ef®nth®	éiy¡	

F¿p£bl©iz¡	fh©gÂš	ga‹gL»wJ.

vL¤J¡fh£L 9:

	 bkh¤j	 bryéd	 Kiwæš	 Ã‹tU«	 étu§fS¡F	 1993	 I	 mo¥ilahf¡	

bfh©L	1996‰fhf	Ef®nth®	éiy¡	F¿p£bl©	mik¡f.

g©l§fŸ th§f¥g£l	msÎ
éiy

1993 1996

A 100 8 12
B 25 6 7
C 10 5 8
D 20 15 18

Ô®Î	:

bghU£fŸ q0 p0 p1 p0q0 p1q0
A 100 8 12 800 1200
B 25 6 7 150 175
C 10 5 8 50 80
D 20 15 18 300 360

bkh¤j« 1300 1815

	 bkh¤j	bryéd	Kiwæš	Ef®nth®	éiy¡	F¿p£bl©

  
=

∑
∑

× = × =
p q
p q
1 0

0 0
100 1815

1300
100 139 6.

vL¤J¡fh£L 10

	 Ã‹tU«	 étu§fS¡F	 1990«	 tUl¤ij	 mo¥gilahf¡	 bfh©L	 1993	

tUl¤Â‰fhd	 	 Ef®nth®	 	 éiy¡	 	 F¿p£bl©iz	 ‘FL«g	 tuÎ	 bryÎ¤	 Â£l	

Kiwæš’	fh©f.

Ïd§fŸ vil

éiy

1990	 

(%)

1993 

(%)

czÎ 35 150 140
thlif 20 75 90
cil 10 25 30
vçbghUŸ 15 50 60
Ïju tiffŸ 20 60 80
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Ô®Î	:

Ïd§fŸ w P0 P1
P = ×

p
p
1

0
100 pw

czÎ 35 150 140 93.33 3266.55
thlif 20 75 90 120.00 2400.00
cil 10 25 30 150.00 1500.00
vçbghUŸ 15 50 60 120.00 1800.00
Ïju tiffŸ 20 60 80 133.33 2666.60

100 11633.15

	 FL«g	tuÎ	bryÎ	Â£l	Kiwæš	Ef®nth®	F¿p£bl©	=	
∑
∑
pw
w

   
= =11633 15

100
116 33. .

gæ‰Á - 10

I.  rçahd éilia¤ nj®ªbjL¤J vGJf :

1. F¿p£bl©	v‹gJ

 m)	bjhl®òila	kh‰w§fis	ms¥gJ

	 M)	xU	ruhrçæ‹	Áw¥ò	tif

	 Ï)	xU	rjÅj	rh®ò

	 <)	Ïit	mid¤J«

2.  F¿p£bl©fëš	äfÎ«	V‰W¡	bfhŸs¡	Toa	ruhrç	Kiw

 m)	T£L	ruhrç	 	 M)	bgU¡fš	ruhrç

	 Ï)	ÏirÎ¢	ruhrç	 	 <)		nk‰f©lt‰¿š	vJÎ«	Ïšiy

3.	 yh°Ãa®	F¿p£bl©	N¤Âu¤Âš	vilfshf	ga‹gL¤j¥gLgit

	 m)		mo¥gil	M©L	 	 	 	

 M) el¥ò M©L

	 Ï)	tUl§fŸ	v©â¡ifæ‹	ruhrç	 	

	 <)	nk‰f©lt‰¿š	vJÎ«	Ïšiy
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4.	 yh°Ãa®	k‰W«	ghîæ‹	F¿p£bl©fë‹	bgU¡fš	ruhrç

	 m)		Ãõç‹	éGäa	F¿p£bl©	 	 	 	

	 M)	bfšèæ‹	F¿p£bl©

	 Ï)	kh®bõš	-	v£{bth®¤	F¿p£bl©

	 <)	bgsèæ‹	éiy¡	F¿p£bl©

5.	 tH¡fkhd	F¿p£oš	fhykh‰W	nrhjid	ãiwÎ	brŒÍ«	ãgªjid

 m) P01 × P10 = 1   M) P10 × P01 = 0

 Ï) P01 / P10 = 1   <) P01 + P10 = 1

6.	 Ef®nth®	éiy¡	F¿p£bl©	fhz	äf¢	rçahd	Kiw

	 m)	ãiwæ£l	bkh¤j	bryéd	Kiw

	 M)	FL«g	tuÎ	bryÎ¤	Â£l	Kiw

	 Ï)	éiy¢	rh®ò	Kiw

	 	<)	nk‰f©lt‰¿š	vJÎäšiy

7.	 ghîæ‹	N¤Âu¤Âš	ãiwfshf	ga‹gLgit

	 m)	mo¥gilah©L

	 M)	bfhL¡f¥g£l	M©L

	 Ï)	bjçÎ	brŒa¥g£l	VnjD«	xU	M©L

	 	<)	nk‰f©lt‰¿š	vJÎäšiy

II.  nfho£l Ïl¤ij ó®¤Â brŒf:

8.	 __________ cUth¡f	F¿p£bl©fŸ	cjé	brŒ»wJ.

9.	 Ãõç‹	éGäa	F¿p£bl©	v‹gJ,	yh°Ãa®	k‰W«	ghîæ‹	F¿p£bl©fë‹		 

 __________ 

10.	 F¿p£bl©fŸ	__________  F¿¥Ãl¥gL»wJ.

11.	 __________		v‹gJ	éGäa	F¿p£bl©	MF«.

12.	 FL«g	tuÎ	bryÎ¤	Â£l	Kiwæš,	thœ¡if¤	ju	F¿p£bl©	__________.

III.  Ã‹tUtdt‰¿‰F éilaë :

13.	 F¿p£bl©	v‹whš	v‹d	?	mt‰¿‹	ga‹fŸ	ahit	?

14.	 fhykh‰W	nrhjid	k‰W«	fhuâ	kh‰W	nrhjidia	étç	?

15.	 Ef®nth®	éiy¡	F¿p£bl©	v‹whš	v‹d	?	mt‰¿‹	ga‹fŸ	ahit	?
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16.	 Ñœ¡f©l	Kiwæš	éiy¡	F¿p£bl©	fh©f	?

 i)	yh°Ãaç‹	Kiw			ii)	ghîæ‹	Kiw		iii) Ãõç‹	éGäa	F¿p£bl©

g©l§fŸ
1990 1995

éiy msÎ éiy msÎ

A 20 15 30 20
B 15 10 20 15
C 30 20 25 10
D 10 5 12 10

17.	 Ã‹tU«	étu¤Â‰F	Ãõç‹	éGäa	F¿p£bl©	fz¡»Lf.	nkY«	mJ	fhy	

kh‰W	nrhjid	k‰W«	fhuâ	kh‰W	nrhjidia	ãiwÎ	brŒ»wjh	vd¡	fh©f.

g©l§fŸ
éiy msÎ

2000 2002 2000 2002

A 6 35 10 40
B 10 25 12 30
C 12 15 8 20

18.	 Ã‹tU«	étu§fS¡F	thœ¡if¤	ju	F¿p£bl©	fh©f.

Ïd§fŸ
Ïd§fŸ

vil
mo¥gil	M©L el¥ò M©L

czÎ 30 45 4
thlif 10 15 2
cil 15 20 1
vçbghUŸ 20 15 3
Ïju tiffŸ 25 20 2

éilfŸ

I. 1.	(<)	 	 	 2.	(M)	 	 	 3.	(m)	 	 	 4.	(<)	 	

	 5.	(m)	 	 	 6.	(M)	 	 	 7.	(M)	

II. 8.	bfhŸif	kh‰w§fŸ	 	 9.	bgU¡fš	ruhrç	 	 10.	rjÅj«

	 11.	Ãõç‹	F¿p£bl©	 	 12.	
∑
∑
pw
w

III. 16. (i)  L = 110     (ii)  P = 123.9      (iii) F = 116.7

 17. 296  18. 118.2
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Logarithms
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2
2

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

5
5
6
6
6

6
6
6
6
7

7
7
7
7
7

.56

.57

.58

.59

.60

3631
3715
3802
3890
3981

3639
3724
3811
3899
3990

3648
3733
3819
3908
3999

3656
3741
3828
3917
4009

3664
3750
3837
3926
4018

3673
3758
3846
3936
4027

3681
3767
3855
3945
4036

3690
3776
3864
3954
4046

3698
3784
3873
3963
4055

3707
3793
3882
3972
4064

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

3
3
4
4
4

4
4
4
5
5

5
5
5
5
6

6
6
6
6
6

7
7
7
7
7

8
8
8
8
8

.61

.62

.63

.64

.65

4074
4169
4266
4365
4467

4083
4178
4276
4375
4477

4093
4188
4285
4385
4487

4102
4198
4295
4395
4498

4111
4207
4305
4406
4508

4121
4217
4315
4416
4519

4130
4227
4325
4426
4529

4140
4236
4335
4436
4539

4150
4246
4345
4446
4550

4159
4256
4355
4457
4560

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

7
7
7
7
7

8
8
8
8
8

9
9
9
9
9

.66

.67

.68

.69

.70

4571
4677
4786
4898
5012

4581
4688
4797
4909
5023

4592
4699
4808
4920
5035

4603
4710
4819
4932
5047

4613
4721
4831
4943
5058

4624
4732
4842
4955
5070

4634
4742
4853
4966
5082

4645
4753
4864
4977
5093

4656
4764
4875
4989
5105

4667
4775
4887
5000
5117

1
1
1
1
1

2
2
2
2
2

3
3
3
3
4

4
4
4
5
5

5
5
6
6
6

6
7
7
7
7

7
8
8
8
8

9
9
9
9
9

10
10
10
10
11

.71

.72

.73

.74

.75

5129
5248
5370
5495
5623

5140
5260
5383
5508
5636

5152
5272
5395
5521
5649

5164
5284
5408
5534
5662

5176
5297
5420
5546
5675

5188
5309
5433
5559
5689

5200
5321
5445
5572
5702

5212
5333
5458
5585
5715

5224
5346
5470
5598
5728

5236
5358
5483
5610
5741

1
1
1
1
1

2
2
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
7

7
7
8
8
8

8
9
9
9
9

10
10
10
10
10

11
11
11
12
12

.76

.77

.78

.79

.80

5754
5888
6026
6166
6310

5768
5902
6039
6180
6324

5781
5916
6053
6194
6339

5794
5929
6067
6209
6353

5808
5943
6081
6223
6368

5821
5957
6095
6237
6383

5834
5970
6109
6252
6397

5848
5984
6124
6266
6412

5861
5998
6138
6281
6427

5875
6012
6152
6295
6442

1
1
1
1
1

3
3
3
3
3

4
4
4
4
4

5
5
6
6
6

7
7
7
7
7

8
8
8
9
9

9
10
10
10
10

11
11
11
11
12

12
12
13
13
13

.81

.82

.83

.84

.85

6457
6607
6761
6918
7079

6471
6622
6776
6934
7096

6486
6637
6792
6950
7112

6501
6653
6808
6966
7129

6516
6668
6823
6982
7145

6531
6683
6839
6998
7161

6546
6699
6855
7015
7178

6561
6714
6871
7031
7194

6577
6730
6887
7047
7211

6592
6745
6902
7063
7228

2
2
2
2
2

3
3
3
3
3

5
5
5
5
5

6
6
6
6
7

8
8
8
8
8

9
9
9
10
10

11
11
11
11
12

12
12
13
13
13

14
14
14
15
15

.86

.87

.88

.89

.90

7244
7413
7586
7762
7943

7261
7430
7603
7780
7962

7278
7447
7621
7798
7980

7295
7464
7638
7816
7998

7311
7482
7656
7834
8017

7328
7499
7674
7852
8035

7345
7516
7691
7870
8054

7362
7534
7709
7889
8072

7379
7551
7727
7907
8091

7396
7568
7745
7925
8110

2
2
2
2
2

3
3
4
4
4

5
5
5
5
6

7
7
7
7
7

8
9
9
9
9

10
10
11
11
11

12
12
12
13
13

13
14
14
14
15

15
16
16
16
17

.91

.92

.93

.94

.95

8128
8318
8511
8710
8913

8147
8337
8531
8730
8933

8166
8356
8551
8750
8954

8185
8375
8570
8770
8974

8204
8395
8590
8790
8995

8222
8414
8610
8810
9016

8241
8433
8630
8831
9036

8260
8453
8650
8851
9057

8279
8472
8670
8872
9078

8299
8492
8690
8892
9099

2
2
2
2
2

4
4
4
4
4

6
6
6
6
6

8
8
8
8
8

9
10
10
10
10

11
12
12
12
12

13
14
14
14
15

15
15
16
16
17

17
17
18
18
19

.96

.97

.98

.99

9120
9333
9550
9772

9141
9354
9572
9795

9162
9376
9594
9817

9183
9397
9616
9840

9204
9419
9638
9863

9226
9441
9661
9886

9247
9462
9683
9908

9268
9484
9705
9931

9290
9506
9727
9954

9311
9528
9750
9977

2
2
2
2

4
4
4
5

6
7
7
7

8
9
9
9

11
11
11
11

13
13
13
14

15
15
16
16

17
17
18
18

19
20
20
20
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Reciprocals of Four-Figure Numbers
SUBTRACT

Mean Difference
0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

1.0 1.000 9901 9804 9709 9615 9524 9434 9346 9259 9174 9 18 28 37 46 55 64 74 83
1.1
1.2
1.3
1.4

0.9091
0.8333
0.7692
0.7143

9009
8264
7634
7092

8929
8197
7576
7042

8850
8130
7519
6993

8772
8065
7463
6944

8696
8000
7407
6897

8621
7937
7353
6849

8547
7874
7299
6803

8475
7813
7246
6757

8403
7752
7194
6711

8
7
6
5

15
13
11
10

23
20
17
14

31
26
22
19

38
33
28
24

46
39
33
29

53
46
39
33

61
52
44
38

69
59
50
43

1.5
1.6
1.7
1.8
1.9

0.6667
0.6250
0.5882
0.5556
0.5263

6623
6211
5848
5525
5236

6579
6173
5814
5495
5208

6536
6135
5780
5464
5181

6494
6098
5747
5435
5155

6452
6061
5714
5405
5128

6410
6024
5682
5376
5102

6369
5988
5650
5348
5076

6329
5952
5618
5319
5051

6289
5917
5587
5291
5025

4
4
3
3
3

8
7
7
6
5

13
11
10
9
8

17
15
13
12
11

21
18
16
15
13

25
22
20
17
16

29
26
23
20
18

33
29
26
23
21

38
33
29
26
24

2.0
2.1
2.2
2.3
2.4

0.5000
0.4762
0.4545
0.4348
0.4167

4975
4739
4525
4329
4149

4950
4717
4505
4310
4132

4926
4695
4484
4292
4115

4902
4673
4464
4274
4098

4878
4651
4444
4255
4082

4854
4630
4425
4237
4065

4831
4608
4405
4219
4049

4808
4587
4386
4202
4032

4785
4566
4367
4184
4016

2
2
2
2
2

5
4
4
4
3

7
7
6
5
5

10
9
8
7
7

12
11
10
9
8

14
13
12
11
10

17
15
14
13
12

19
17
16
14
13

21
19
18
16
15

2.5
2.6
2.7
2.8
2.9

0.4000
0.3846
0.3704
0.3571
0.3448

3984
3831
3690
3559
3436

3968
3817
3676
3546
3425

3953
3802
3663
3534
3413

3937
3788
3650
3521
3401

3922
3774
3636
3509
3390

3906
3759
3623
3497
3378

3891
3745
3610
3484
3367

3876
3731
3597
3472
3356

3861
3717
3584
3460
3344

2
1
1
1
1

3
3
3
2
2

5
4
4
4
3

6
6
5
5
5

8
7
7
6
6

9
9
8
7
7

11
10
9
9
8

12
11
11
10
9

14
13
12
11
10

3.0
3.1
3.2
3.3
3.4

0.3333
0.3226
0.3125
0.3030
0.2941

3322
3215
3115
3021
2933

3311
3205
3106
3012
2924

3300
3195
3096
3003
2915

3289
3185
3086
2994
2907

3279
3175
3077
2985
2899

3268
3165
3067
2976
2890

3257
3155
3058
2967
2882

3247
3145
3049
2959
2874

3236
3135
3040
2950
2865

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
3

5
5
5
4
4

6
6
6
5
5

8
7
7
6
6

9
8
8
7
7

10
9
9
8
8

3.5
3.6
3.7
3.8
3.9

0.2857
0.2778
0.2703
0.2632
0.2564

2849
2770
2695
2625
2558

2841
2762
2688
2618
2551

2833
2755
2681
2611
2545

2825
2747
2674
2604
2538

2817
2740
2667
2597
2532

2809
2732
2660
2591
2525

2801
2725
2653
2584
2519

2793
2717
2646
2577
2513

2786
2710
2639
2571
2506

1
1
1
1
1

2
2
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
3
3

5
5
4
4
4

6
5
5
5
4

6
6
6
5
5

7
7
6
6
6

4.0
4.1
4.2
4.3
4.4

0.2500
0.2439
0.2381
0.2326
0.2273

2494
2433
2375
2320
2268

2488
2427
2370
2315
2262

2481
2421
2364
2309
2257

2475
2415
2358
2304
2252

2469
2410
2353
2299
2247

2463
2404
2347
2294
2242

2457
2398
2342
2288
2237

2451
2392
2336
2283
2232

2445
2387
2331
2278
2227

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

4
3
3
3
3

4
4
4
4
4

5
5
4
4
4

5
5
5
5
5

4.5
4.6
4.7
4.8
4.9

0.2222
0.2174
0.2128
0.2083
0.2041

2217
2169
2123
2079
2037

2212
2165
2119
2075
2033

2206
2160
2114
2070
2028

2203
2155
2110
2066
2024

2198
2151
2105
2062
2020

2193
2146
2101
2058
2016

2188
2141
2096
2053
2012

2183
2137
2092
2049
2008

2179
2132
2088
2045
2004

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
2

3
3
3
3
3

4
4
4
3
3

4
4
4
4
4

5.0
5.1
5.2
5.3
5.4

0.2000
0.1961
0.1923
0.1887
0.1852

1996
1957
1919
1883
1848

1992
1953
1916
1880
1845

1988
1949
1912
1876
1842

1984
1946
1908
1873
1838

1980
1942
1905
1869
1835

1976
1938
1901
1866
1832

1972
1934
1898
1862
1828

1969
1931
1894
1859
1825

1965
1927
1890
1855
1821

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

2
2
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
2
2

3
3
3
3
3

4
3
3
3
3

e g. .
.
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0 2703

1
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1
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Reciprocals of Four-Figure Numbers
SUBTRACT

Mean Difference
0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

5.5 0.1818 1815 1812 1808 1805 1802 1799 1795 1792 1789 0 1 1 1 2 2 2 3 3
5.6
5.7
5.8
5.9

0.1786
0.1754
0.1724
0.1695

1783
1751
1721
1692

1779
1748
1718
1689

1776
1745
1715
1686

1773
1742
1712
1684

1770
1739
1709
1681

1767
1736
1706
1678

1764
1733
1704
1675

1761
1730
1701
1672

1757
1727
1698
1669

0
0
0
0

1
1
1
1

1
1
1
1

1
1
1
1

2
1
1
1

2
2
2
2

2
2
2
2

3
2
2
2

3
3
3
3

6.0
6.1
6.2
6.3
6.4

0.1667
0.1639
0.1613
0.1587
0.1562

1664
1637
1610
1585
1560

1661
1634
1608
1582
1558

1658
1631
1605
1580
1555

1656
1629
1603
1577
1553

1653
1626
1600
1575
1550

1650
1623
1597
1572
1548

1647
1621
1595
1570
1546

1645
1618
1592
1567
1543

1642
1616
1590
1565
1541

0
0
0
0
0

1
1
1
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
1
1

2
2
2
2
2

2
2
2
2
2

3
2
2
2
2

6.5
6.6
6.7
6.8
6.9

0.1538
0.1515
0.1493
0.1471
0.1449

1536
1513
1490
1468
1447

1534
1511
1488
1466
1445

1531
1508
1486
1464
1443

1529
1506
1484
1462
1441

1527
1504
1481
1460
1439

1524
1502
1479
1458
1437

1522
1499
1477
1456
1435

1520
1497
1475
1453
1433

1517
1495
1473
1451
1431

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

7.0
7.1
7.2
7.3
7.4

0.1429
0.1408
0.1389
0.1370
0.1351

1427
1406
1387
1368
1350

1425
1404
1385
1366
1348

1422
1403
1383
1364
1346

1420
1401
1381
1362
1344

1418
1399
1379
1361
1342

1416
1397
1377
1359
1340

1414
1395
1376
1357
1339

1412
1393
1374
1355
1337

1410
1391
1372
1353
1335

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
1

2
2
2
2
2

7.5
7.6
7.7
7.8
7.9

0.1333
0.1316
0.1299
0.1282
0.1266

1332
1314
1297
1280
1264

1330
1312
1295
1279
1263

1328
1311
1294
1277
1261

1326
1309
1292
1276
1259

1325
1307
1290
1274
1258

1323
1305
1289
1272
1256

1321
1304
1287
1271
1255

1319
1302
1285
1269
1253

1318
1300
1284
1267
1252

0
0
0
0
0

0
0
0
0
0

1
1
0
0
0

1
1
1
1 
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
1
1
1

8.0
8.1
8.2
8.3
8.4

0.1250
0.1235
0.1220
0.1205
0.1190

1248
1233
1218
1203
1189

1247
1232
1217
1202
1188

1245
1230
1215
1200
1186

1244
1229
1214
1199
1185

1242
1227
1212
1198
1183

1241
1225
1211
1196
1182

1239
1224
1209
1195
1181

1238
1222
1208
1193
1179

1236
1221
1206
1192
1178

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

8.5
8.6
8.7
8.8
8.9

0.1176
0.1163
0.1149
0.1136
0.1124

1175
1161
1148
1135
1122

1174
1160
1147
1134
1121

1172
1159
1145
1133
1120

1171
1157
1144
1131
1119

1170
1156
1143
1130
1117

1168
1155
1142
1129
1116

1167
1153
1140
1127
1115

1166
1152
1139
1126
1114

1164
1151
1138
1125
1112

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

9.0
9.1
9.2
9.3
9.4

0.1111
0.1099
0.1087
0.1075
0.1064

1110
1098
1086
1074
1063

1109
1096
1085
1073
1062

1107
1095
1083
1072
1060

1106
1094
1082
1071
1059

1105
1093
1081
1070
1058

1104
1092
1080
1068
1057

1103
1090
1079
1067
1056

1101
1089
1078
1066
1055

1100
1088
1076
1065
1054

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

9.5
9.6
9.7
9.8
9.9

0.1053
0.1042
0.1031
0.1020
0.1010

1052
1041
1030
1019
1009

1050
1039
1029
1018
1008

1039
1038
1028
1017
1007

1049
1037
1027
1016
1006

1047
1036
1026
1015
1005

1046
1035
1025
1014
1004

1045
1034
1024
1013
1003

1044
1033
1022
1012
1002

1043
1032
1021
1011
1001

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
1
1
1
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1
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Squares
0 1 2 3 4 5 6 7 8 9

0 0 1 4 9 16 25 36 49 64 81
1 100 121 144 169 196 225 256 289 324 361
2 400 441 484 529 576 625 676 729 784 841
3 900 961 1024 1089 1156 1225 1296 1369 1444 1521
4 1600 1681 1764 1849 1936 2025 2116 2209 2304 2401

5 2500 2601 2704 2809 2916 3025 3136 3249 3364 3481
6 3600 3721 3844 3969 4096 4225 4356 4489 4624 4761
7 4900 5041 5184 5329 4376 5625 5776 5929 6084 6241
8 6400 6561 6724 6889 7056 7225 7396 7569 7744 7921
9 8100 8231 8464 8649 8836 9025 9216 9409 9604 9801

10 10000 10201 10404 10609 10816 11025 11236 11449 11664 11881
11 12100 12321 12544 12769 12996 13225 13456 13689 13924 14161
12 14400 14641 14884 15129 15376 15625 15876 16129 16384 16641
13 16900 17161 17424 17689 17956 18225 18496 18769 19044 19321
14 19600 19881 20164 20449 20736 21025 21316 21609 21904 22201

15 22500 22801 23104 23409 23716 24025 24336 24649 24964 25281
16 25600 25921 26244 26569 26896 27225 27556 27889 28224 28561
17 28900 29241 29584 29929 30276 30625 30976 31329 31684 32041
18 32400 32761 33124 33489 33856 34225 34596 34969 35344 35721
19 36100 36481 36864 37249 37636 38025 38416 38809 39204 39601

20 40000 40401 40804 41209 41616 42025 42436 42849 43264 43681
21 44100 44521 44944 45369 45796 46225 46656 47089 47524 47961
22 48400 48841 49284 49729 50176 50625 51076 51529 51984 52441
23 52900 53361 53824 54289 54756 55225 55696 56169 56644 57121
24 57600 58081 58564 59049 59536 60025 60516 61009 61504 62001
25 62500 63001 63504 64009 64516 65025 65536 66049 66564 67081
26 67600 68121 68644 69169 69696 70225 70756 71289 71824 72361
27 72900 73441 73984 74529 75076 75625 76176 76729 77284 77841
28 78400 78961 79524 80089 80656 81225 81796 82369 82944 83521
29 84100 84681 85264 85849 86436 87025 87616 88209 88804 89401

30 90000 90601 91204 91809 92416 93025 93636 94249 94864 95481
31 96100 96721 97344 97969 98596 99225 99856 100489 101124 101761
32 102400 103041 103684 104329 104976 105625 106276 106929 107584 108241
33 108900 109561 110224 110889 111556 112225 112896 113569 114244 114921
34 115600 116281 116964 117649 118336 119025 119716 120409 121104 121801

35 122500 123201 123904 124609 125316 126025 126736 127449 128164 128881
36 129600 130321 131044 131769 132496 133225 133956 134689 135424 136161
37 136900 137641 138384 139129 139876 140625 141376 142129 142884 143641
38 144400 145161 145924 146689 147456 148225 148996 149769 150544 151321
39 152100 152881 153664 154449 155236 156025 156816 157609 158404 159201

40 160000 160801 161604 162409 163216 164025 164836 165649 166464 167281
41 168100 168921 169744 170569 171396 172225 173056 173889 174724 175561
42 176400 177241 178084 178929 179776 180625 181476 182329 183184 184041
43 184900 185761 186624 187489 188356 189225 190096 190969 191844 192721
44 193600 194481 195364 196249 197136 198025 198916 199809 200704 201601

45 202500 203401 204304 205209 206116 207025 207936 208849 209764 210681
46 211600 212521 213444 214369 215296 216225 217156 218089 219024 219961
47 220900 221841 222784 223729 224676 225625 226576 227529 228484 229441
48 230400 231361 232324 233289 234256 235225 236196 237169 238144 239121
49 240100 241081 242064 243049 244036 245025 246916 247009 248004 249001

Exact squares of 4 figure numbers can be quickly calculated from the Identity
(a ± b)2 = a2 ± 2ab + b2



256

Squares
0 1 2 3 4 5 6 7 8 9

50 250000 251001 252004 253009 254016 255025 256036 257049 258064 259081
51 260100 261121 262144 263169 264196 265225 266256 267289 268324 269361
52 270400 271441 272484 273529 274576 275625 276676 277729 278784 279841
53 280900 281961 283024 284089 285156 286225 287296 288369 289444 290521
54 291600 292681 293764 294849 295936 297025 298116 299209 300304 301401

55 302500 303601 304704 305809 306916 308025 309136 310249 311364 312481
56 313600 314721 315844 316969 318096 319225 320356 321489 322624 323761
57 324900 326041 327184 328329 329476 330625 331776 332929 334084 335241
58 336400 337561 338724 339889 341056 342225 343396 344569 345744 346921
59 348100 349281 350464 351649 352836 354025 255216 356409 357604 358801

60 360000 361201 362404 363609 364816 366025 367236 368449 369664 370881
61 372100 373321 374544 375769 376996 378225 379456 380689 381924 383161
62 384400 385641 386884 388129 389376 390625 391876 393129 394384 395641
63 396900 398161 399424 400689 401956 403225 404496 405769 407044 408321
64 409600 410881 412164 413449 414736 416025 417316 418609 419904 421201

65 422500 423801 425104 426409 427716 429025 430336 431649 432964 434281
66 435600 436921 438244 439569 440896 442225 434556 444889 446224 447561
67 448900 450241 451584 452929 454276 455625 456976 458329 459684 461041
68 462400 463761 465124 466489 467856 469225 470596 471969 473344 474721
69 476100 477481 478864 480249 481636 483025 484416 485809 487204 488601

70 490000 491401 491804 494209 495616 497025 498436 499849 501264 502681
71 504100 505521 506944 508369 509796 511225 512656 514089 515524 516961
72 518400 519841 521284 522729 524176 525625 527076 528529 529884 531441
73 532900 534361 535824 537289 538756 540225 541696 543169 544644 546121
74 547600 549081 550564 552049 553536 555025 556516 558009 559504 561001
75 562500 564001 565504 567009 568516 570025 571536 573049 574564 576081
76 577600 579121 580644 582169 583696 585225 586756 588289 589824 591361
77 592900 594441 595984 597529 599076 600625 602176 603729 605284 606841
78 608400 609961 611524 613089 614556 616225 617796 619369 620944 622521
79 624100 625681 627264 628849 630436 632025 633616 635209 636804 638401

80 640000 641601 643204 644809 646416 648025 649636 651249 652864 654481
81 656100 657721 659344 660969 662596 664225 665856 667489 669124 670761
82 672400 674041 675684 677329 678976 680625 682276 683929 685584 687241
83 688900 690561 692224 693889 695556 697225 698896 700569 702244 703921
84 705600 707281 708964 710649 712336 714025 715716 717409 719104 720801

85 722500 724201 725904 727609 729316 731025 732736 734449 736164 737881
86 739600 741321 743044 744769 746496 748225 749956 751689 753424 755161
87 756900 758641 760384 762129 763876 765625 767376 769129 770884 772641
88 774400 776161 777924 797689 781456 783225 784996 786769 788544 790321
89 792100 793881 795664 797449 799236 801025 802516 804609 806404 808201

90 810000 811801 813604 815409 817216 819025 820836 822649 824464 826281
91 828100 829941 831744 833569 835396 837225 839056 840889 842724 844561
92 846400 848241 850084 851929 853776 855625 857476 859329 861184 863041
93 864900 866761 868624 870489 872356 874225 876096 877969 879844 881721
94 883600 885481 887364 889249 891136 893025 894916 896809 898704 900601

95 902500 904401 906304 908209 910116 912025 913936 915849 917764 919681
96 921600 923521 925444 927369 929296 931225 933156 935089 937024 938961
97 940900 942841 944784 946729 948676 950625 952576 954529 956484 958441
98 960400 962361 961324 966289 968256 970225 972196 974169 976144 978121
99 980100 982081 984064 986049 988036 990025 992016 994009 996004 998001

Exact squares of 4 figure numbers can be quickly calculated from the Identity
(a ± b)2 = a2 ± 2ab + b2



257

quare Roots from 1 to 10
Mean Difference

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
1.0 1.000 1.005 1.010 1.015 1.020 1.025 1.030 1.034 1.039 1.044 0 1 1 2 2 3 3 4 4
1.1
1.2
1.3
1.4

1.049
1.095
1.140
1.183

1.054
1.100
1.145
1.187

1.058
1.105
1.149
1.192

1.063
1.109
1.153
1.196

1.068
1.114
1.158
1.200

1.072
1.118
1.162
1.204

1.077
1.123
1.166
1.208

1.082
1.127
1.171
1.212

1.186
1.131
1.175
1.217

1.091
1.136
1.179
1.221

0
0
0
0

1
1
1
1

1
1
1
1

2
2
2
2

2
2
2
2

3
3
3
2

3
3
3
3

4
3
3
3

4
4
4
4

1.5
1.6
1.7
1.8
1.9

1.225
1.265
1.304
1.342
1.378

1.229
1.269
1.308
1.345
1.382

1.233
1.273
1.312
1.349
1.386

1.237
1.277
1.315
1.353
1.389

1.241
1.281
1.319
1.357
1.393

1.245
1.285
1.323
1.360
1.396

1.249
1.288
1.327
1.364
1.400

1.253
1.292
1.330
1.368
1.404

1.257
1.296
1.334
1.371
1.407

1.261
1.300
1.338
1.375
1.411

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

2
2
2
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

3
3
3
3
3

4
3
3
3
3

2.0
2.1
2.2
2.3
2.4

1.414
1.449
1.483
1.517
1.549

1.418
1.453
1.487
1.520
1.552

1.421
1.456
1.490
1.523
1.556

1.425
1.460
1.493
1.526
1.559

1.428
1.463
1.497
1.530
1.562

1.432
1.466
1.500
1.533
1.565

1.435
1.470
1.503
1.536
1.568

1.439
1.473
1.507
1.539
1.572

1.442
1.477
1.510
1.543
1.575

1.446
1.480
1.513
1.546
1.578

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

3
3
3
3
3

2.5
2.6
2.7
2.8
2.9

1.581
1.612
1.643
1.673
1.703

1.584
1.616
1.646
1.676
1.706

1.587
1.616
1.649
1.679
1.709

1.591
1.622
1.652
1.682
1.712

1.594
1.625
1.655
1.685
1.715

1.597
1.628
1.658
1.688
1.718

1.600
1.631
1.661
1.691
1.720

1.603
1.634
1.664
1.694
1.723

1.606
1.637
1.667
1.697
1.726

1.609
1.640
1.670
1.700
1.729

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
1
1

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

3.0
3.1
3.2
3.3
3.4

1.732
1.761
1.789
1.817
1.844

1.735
1.764
1.792
1.819
1.847

1.738
1.766
1.794
1.822
1.849

1.741
1.769
1.797
1.825
1.852

1.744
1.772
1.800
1.828
1.855

1.746
1.775
1.803
1.830
1.857

1.749
1.778
1.806
1.833
1.860

1.756
1.780
1.808
1.836
1.863

1.755
1.783
1.811
1.839
1.866

1.758
1.786
1.814
1.841
1.868

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

3
3
2
2
2

3.5
3.6
3.7
3.8
3.9

1.871
1.897
1.924
1.949
1.975

1.874
1.900
1.926
1.952
1.977

1.876
1.903
1.929
1.955
1.980

1.879
1.905
1.931
1.957
1.982

1.882
1.908
1.934
1.960
1.985

1.884
1.911
1.937
1.962
1.988

1.887
1.913
1.939
1.965
1.990

1.889
1.916
1.942
1.967
1.993

1.892
1.918
1.944
1.970
1.995

1.895
1921
1.947
1.972
1.998

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

4.0
4.1
4.2
4.3
4.4

2.000
2.025
2.049
2.074
2.098

2.003
2.027
2.052
2.076
2.100

2.005
2.030
2.054
2.078
2.102

2.008
2.032
2.057
2.081
2.105

2.010
2.035
2.059
2.083
2.107

2.013
2.037
2.062
2.086
2.110

2.015
2.040
2.064
2.088
2.112

2.017
2.042
2.066
2.091
2.114

2.020
2.045
2.069
2.093
2.117

2.022
2.047
2.071
2.095
2.119

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

4.5
4.6
4.7
4.8
4.9

2.121
2.145
2.168
2.191
2.214

2.124
2.147
2.170
2.193
2.216

2.126
2.149
2.173
2.195
2.218

2.128
2.152
2.175
2.198
2.220

2.131
2.154
2.177
2.200
2.223

2.133
2.156
2.179
2.202
2.225

2.135
2.159
2.182
2.205
2.227

2.138
2.161
2.184
2.207
2.229

2.140
2.163
2.186
2.209
2.232

2.142
2.166
2.189
2.211
2.234

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

5.0
5.1
5.2
5.3
5.4

2.236
2.258
2.280
2.302
2.324

2.238
2.261
2.283
2.304
2.326

2.241
2.263
2.285
2.307
2.328

2.243
2.265
2.287
2.309
2.330

2.245
2.267
2.289
2.311
2.332

2.247
2.269
2.291
2.313
2.335

2.249
2.272
2.294
2.315
2.337

2.252
2.274
2.296
2.317
2.339

2.254
2.276
2.298
2.320
2.341

2.256
2.278
2.300
2.322
2.343

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
1

2
2
2
2
2

2
2
2
2
2



258

Square Roots from 1 to 10
Mean Difference

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
5.5
5.6
5.7
5.8
5.9

2.345
2.366
2.388
2.408
2.249

2.347
2.369
2.390
2.410
2.431

2.350
2.371
2.392
2.412
2.433

2.352
2.373
2.394
2.415
2.435

2.354
2.375
2.396
2.417
2.437

2.356
2.377
2.398
2.419
2.439

2.358
2.379
2.400
2.421
2.441

2.360
2.381
2.402
2.424
2.443

2.362
2.383
2.404
2.425
2.445

2.364
2.385
2.406
2.427
2.447

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

6.0
6.1
6.2
6.3
6.4

2.450
2.470
2.490
2.510
2.530

2.452
2.472
2.492
2.512
2.532

2.454
2.474
2.494
2.514
2.534

2.456
2.476
2.496
2.516
2.536

2.458
2.478
2.498
2.518
2.538

2.460
2.480
2.500
2.520
2.540

2.462
2.482
2.502
2.522
2.542

2.464
2.484
2.504
2.524
2.544

2.466
2.486
2.506
2.526
2.546

2.468
2.488
2.508
2.528
2.548

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

6.5
6.6
6.7
6.8
6.9

2.550
2.569
2.588
2.608
2.627

2.551
2.571
2.590
2.610
2.629

2.553
2.573
2.592
2.612
2.631

2.555
2.575
2.594
2.613
2.632

2.557
2.577
2.596
2.615
2.634

2.559
2.579
2.598
2.617
2.636

2.651
2.681
2.600
2.619
2.638

2.563
2.583
2.602
2.621
2.640

2.565
2.585
2.604
2.623
2.642

2.567
2.587
2.606
2.625
2.644

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

7.0
7.1
7.2
7.3
7.4

2.646
2.665
2.683
2.702
2.720

2.648
2.667
2.685
2.704
2.722

2.650
2.668
2.687
2.706
2.724

2.651
2.670
2.689
2.707
2.726

2.653
2.672
2.691
2.709
2.728

2.655
2.674
2.693
2.711
2.729

2.657
2.676
2.694
2.713
2.731

2.659
2.678
2.696
2.715
2.733

2.661
2.680
2.698
2.717
2.735

2.663
2.681
2.700
2.719
2.737

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
1
1
1
1

2
2
2
2
2

7.5
7.6
7.7
7.8
7.9

2.739
2.757
2.775
2.793
2.811

2.740
2.759
2.777
2.795
2.812

2.742
2.760
2.778
2.796
2.814

2.744
2.762
2.780
2.798
2.816

2.746
2.764
2.782
2.800
2.818

2.748
2.766
2.784
2.802
2.820

2.750
2.768
2.786
2.804
2.821

2.751
2.769
2.787
2.805
2.823

2.753
2.771
2.789
2.807
2.825

2.755
2.773
2.791
2.809
2.827

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

8.0
8.1
8.2
8.3
8.4

2.828
2.846
2.864
2.881
2.898

2.830
2.848
2.865
2.883
2.900

2.832
2.850
2.867
2.884
2.902

2.834
2.851
2.869
2.886
2.903

2.835
2.853
2.871
2.888
2.905

2.837
2.855
2.872
2.890
2.907

2.839
2.857
2.874
2.891
2.909

2.841
2.858
2.876
2.893
2.910

2.943
2.860
2.877
2.895
2.912

2.844
2.862
2.879
2.897
2.914

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

8.5
8.6
8.7
8.8
8.9

2.915
2.933
2.950
2.966
2.983

2.917
2.934
2.951
2.968
2.985

2.919
2.936
2.953
2.970
2.987

2.921
2.938
2.955
2.972
2.988

2.922
2.939
2.956
2.973
2.990

2.924
2.941
2.958
2.975
2.992

2.926
2.943
2.960
2.977
2.993

2.927
2.944
2.961
2.978
2.995

2.929
2.946
2.963
2.980
2.997

2.931
2.948
2.965
2.982
2.998

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

9.0
9.1
9.2
9.3
9.4

3.000
3.017
3.033
3.050
3.066

3002
3.018
3035
3.051
3.068

3.003
3.020
3.367
3.053
3.069

3.005
3.022
3.039
3.055
3.071

3.007
3.023
3.040
3.056
3.072

3.008
3.025
3.041
3.058
3.074

3.010
3.027
3.043
3.059
3.076

3.012
3.028
3.045
3.061
3.077

3.013
3.030
3.046
3.063
3.079

3.015
3.032
3.048
3.064
3.081

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

9.5
9.6
9.7
9.8
9.9

3.082
3.098
3.115
3.131
3.146

3.084
3.100
3.116
3.132
3.148

3.085
3.102
3.118
3.134
3.150

3.087
3.103
3.119
3.135
3.151

3.089
3.105
3.121
3.137
3.153

3.090
3.106
3.123
3.139
3.154

3.092
3.108
3.124
3.140
3.156

3.094
3.110
3.126
3.142
3.158

3.095
3.111
3.127
3.143
3.159

3097
3.113
3.129
3.145
3.161

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1
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Square Roots from 10 to 100
Mean Difference

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
10 3.162 3.178 3.194 3.209 3.225 3.240 3.256 3.271 3.286 3.302 2 3 5 6 8 9 11 12 14
11
12
13
14

3.317
3.464
3.606
3.742

3.332
3.479
3.619
3.755

3.347
3.493
3.633
3.768

3.362
3.507
3.647
3.782

3.376
3.521
3.661
3.795

3.391
3.536
3.674
3.808

3.406
3.550
3.688
3.821

3.421
3.564
3.701
3.834

3.435
3.578
3.715
3.847

3.450
3.592
3.728
3.860

1
1
1
1

3
3
3
3

4
4
4
4

6
6
5
5

7
7
7
7

9
8
8
8

10
10
10
9

12
11
11
11

13
13
12
12

15
16
17
18
19

3.873
4.000
4.123
4.243
4.359

3.886
4.012
4.135
4.254
4.370

3.899
4.025
4.147
4.226
4.382

3.912
4.037
4.159
4.278
4.393

3.924
4.050
4.171
4.290
4.405

3.937
4.062
4.183
4.301
4.416

3.950
4.074
4.195
4.313
4.427

3.962
4.087
4.207
4.324
4.438

3.975
4.099
4.219
4.336
4.450

3.988
4.111
4.231
4.347
4.461

1
1
1
1
1

3
2
2
2
2

4
4
4
3
3

5
5
5
5
5

6
6
6
6
6

8
7
7
7
7

9
9
8
8
8

10
10
10
9
9

11
11
11
10
10

20
21
22
23
24

4.472
4.583
4.690
4.796
4.899

4.483
4.594
4.701
4.806
4.909

4.494
4.604
4.712
4.817
4.919

4.506
4.615
4.722
4.827
4.930

4.517
4.626
4.733
4.837
4.940

4.528
4.637
4.743
4.848
4.950

4.539
4.648
4.754
4.858
4.960

4.550
4.658
4.765
4.868
4.970

4.561
4.669
4.775
4.879
4.980

4.572
4.680
4.785
4.889
4.990

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

6
5
5
5
5

7
6
6
6
6

8
8
7
7
7

9
9
8
8
8

10
10
9 
9
9

25
26
27
28
29

5.000
5.099
5.196
5.292
5.385

5.010
5.109
5.206
5.301
5.394

5.020
5.119
5.215
5.310
5.404

5.030
5.128
5.225
5.320
5.413

5.040
5.138
5.235
5.329
5.422

5.050
5.148
5.244
5.339
5.431

5.060
5.158
5.254
5.348
5.441

5.070
5.167
5.263
5.357
5.450

5.079
5.177
5.273
5.367
5.459

5.089
5.187
5.282
5.376
5.468

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
5

7
7
7
7
6

8
8
8
7
7

9
9
9
8
8

30
31
32
33
34

5.477
5.568
5.657
5.745
5.831

5.486
5.577
5.666
5.753
5.840

5.495
5.586
5.675
5.762
5.848

5.505
5.595
5.683
5.771
5.857

5.514
5.604
5.692
5.779
5.865

5.523
5.612
5.701
5.788
5.874

5.532
5.621
5.710
5.797
5.882

5.541
5.630
5.718
5.805
5.891

5.550
5.639
5.727
5.814
5.899

5.559
5.648
5.736
5.822
5.908

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

7
7
7
7
7

8
8
8
8
8

35
36
37
38
39

5.916
6.000
6.083
6.164
6.245

5.925
6.008
6.091
6.173
6.253

5.933
6.017
6.099
6.181
6.261

5.941
6.025
6.107
6.189
6.269

5.950
6.033
6.116
6.197
6.277

5.958
6.042
6.124
6.205
6.285

5.967
6.050
6.132
6.213
6.293

5.975
6.058
6.140
6.221
6.301

5.983
6.066
6.148
6.229
6.309

5.992
6.075
6.156
6.237
6.317

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

7
7
7
6
6

8
7
7
7
7

40
41
42
43
44

6.325
6.403
6.481
6.557
6.633

6.332
6.411
6.488
6.565
6.641

6.340
6.419
6.496
6.573
6.648

6.348
6.427
6.504
6.580
6.656

6.356
6.434
6.512
6.588
6.663

6.364
6.442
6.519
6.595
6.671

6.372
6.450
6.527
6.603
6.678

6.380
6.458
6.535
6.611
6.686

6.387
6.465
6.542
6.618
6.693

6.395
6.473
6.550
6.626
6.701

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
5
5
5
5

6
6
6
6
6

7
7
7
7
7

45
46
47
48
49

6.708
6.782
6.856
6.928
7.000

6.716
6.790
6.863
6.935
7.007

6.723
6.797
6.870
6.943
7.014

6.731
6.804
6.878
6.950
7.021

6.738
6.812
6.885
6.957
7.029

6.745
6.819
6.892
6.964
7.036

6.753
6.826
6.899
6.971
7.043

6.760
6.834
6.907
6.979
7.050

6.768
6.841
6.914
6.986
7.057

6.775
6.848
6.921
6.993
7.064

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

7
7
7
6
6

50
51
52
53
54

7.071
7.141
7.211
7.280
7.349

7.078
7.148
7.218
7.287
7.355

7.085
7.155
7.225
7.294
7.362

7.092
7.162
7.232
7.301
7.369

7.099
7.169
7.239
7.308
7.376

7.106
7.176
7.246
7.314
7.382

7.113
7.183
7.253
7.321
7.389

7.120
7.190
7.259
7.328
7.396

7.127
7.197
7.266
7.335
7.403

7.134
7.204
7.273
7.342
7.410

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
5
5

6
6
6
6
6
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Square Roots from 10 to 100
Mean Difference

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
55
56
57
58
59

7.416
7.483
7.550
7.616
7.681

7.423
7.490
7.556
7.622
7.688

7.430
7.497
7.563
7.629
7.694

7.436
7.503
7.570
7.635
7.701

7.443
7.510
7.576
7.642
7.707

7.450
7.517
7.583
7.649
7.714

7.457
7.523
7.589
7.655
7.720

7.463
7.530
7.596
7.662
7.727

7.470
7.537
7.603
7.668
7.733

7.477
7.543
7.609
7.675
7.740

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

3
3
3
3
3

4
4
4
4
4

5
5
5
5
4

5
5
5
5
5

6
6
6
6
6

60
61
62
63
64

7.746
7.810
7.874
7.937
8.000

7.752
7.817
7.880
7.944
8.006

7.759
7.823
7.887
7.950
8.012

7.765
7.829
7.893
7.956
8.019

7.772
7.836
7.899
7.962
8.025

7.778
7.842
7.906
7.969
8.031

7.785
7.849
7.912
7.975
8.037

7.791
7.855
7.918
7.981
8.044

7.797
7.861
7.925
7.987
8.050

7.804
7.868
7.931
7.994
8.056

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

3
3
3
3
2

3
3
3
3
3

4
4
4
4
4

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

65
66
67
68
69

8.062
8.124
8.185
8.246
8.307

8.068
8.130
8.191
8.252
8.313

8.075
8.136
8.198
8.258
8.319

8.081
8.142
8.204
8.264
8.325

8.087
8.149
8.240
8.270
8.331

8.093
8.155
8.216
8.276
8.337

8.099
8.161
8.222
8.283
8.343

8.106
8.167
8.228
8.289
8.349

8.112
8.173
8.234
8.295
8.355

8.118
8.179
8.240
8.301
8.361

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

4
4
4
4
4

5
5
5
5
5

5
5
5
5
5

70
71
72
73
74

8.367
8.426
8.485
8.544
8.602

8.373
8.432
8.491
8.550
8.608

8.379
8.438
8.497
8.556
8.614

8.385
8.444
8.503
8.562
8.620

8.390
8.450
8.209
8.567
8.626

8.396
8.456
8.515
8.573
8.631

8.402
8.462
8.521
8.579
8.637

8.408
8.468
8.526
8.585
8.643

8.414
8.473
8.532
8.591
8.649

8.420
8.479
8.538
8.597
8.654

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

4
4
3
3
3

4
4
4
4
4

5
5
5
5
5

5
5
5
5
5

75
76
77
78
79

8.660
8.718
8.775
8.832
8.888

8.666
8.724
8.781
8.837
8.894

8.672
8.729
8.786
8.843
8.899

8.678
8.735
8.792
8.849
8.905

8.683
8.741
8.798
8.854
8.911

8.689
8.746
8.803
8.860
8.922

8.695
8.752
8.809
8.866
8.916

8.701
8.758
8.815
8.871
8.927

8.706
8.764
8.820
8.877
8.933

8.712
8.769
8.826
8.883
8.939

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

3
3
3
3
3

4
4
4
4
4

5
5
4
4
4

5
5
5
5
5

80
81
82
83
84

8.944
9.000
9.055
9.110
9.165

8.950
9.006
9.061
9.116
9.171

8.955
9.011
9.066
9.121
9.176

8.961
9.017
9.072
9.127
9.182

8.967
9.022
9.077
9.132
9.187

8.972
9.028
9.083
9.138
9.192

8.978
9.033
9.088
9.143
9.198

8.983
9.039
9.094
9.149
9.203

8.989
9.044
9.099
9.154
9.209

8.994
9.050
9.105
9.160
9.214

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

3
3
3
3
3

4
4
4
4
4

4
4
4
4
4

5
5
5
5
5

85
86
87
88
89

9.220
9.274
9.327
9.381
9.434

9.225
9.279
9.333
9.386
9.439

9.230
9.284
9.338
9.391
9.445

9.236
9.290
9.343
9.397
9.450

9.241
9.295
9.349
9.402
9.455

9.247
9.301
9.354
9.407
9.460

9.252
9.306
9.359
9.413
9.466

9.257
9.311
9.365
9.418
9.471

9.263
9.317
9.370
9.423
9.476

9.268
9.322
9.375
9.429
9.482

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

3
3
3
3
3

4
4
4
4
4

4
4
4
4
4

5
5
5
5
5

90
91
92
93
94

9.487
9.539
9.592
9.644
9.695

9.492
9.545
9.597
9.649
9.701

9.497
9.550
9.602
9.654
9.706

9.503
9.555
9.607
9.659
9.711

9.508
9.560
9.613
9.664
9.716

9.513
9.566
9.618
9.670
9.721

9.518
9.571
9.623
9.675
9.726

9.524
9.576
9.628
9.680
9.731

9.529
9.581
9.633
9.685
9.737

9.534
9.586
9.638
9.690
9.742

1
1
1
1
1

1
1
1
1
1

2
2
2
2
2

2
2
2
2
2

3
3
3
3
3

3
3
3
3
3

4
4
4
4
4

4
4
4
4
4

5
5
5
5
5

95
96
97
98
99

9.747
9.798
9.849
9.900
9.950

9.752
9.803
9.854
9.905
9.955

9.757
9.808
9.859
9.910
9.960

9.762
9.813
9.864
9.915
9.965

9.767
9.818
9.869
9.920
9.970

9.772
9.823
9.874
9.925
9.975

9.778
9.829
9.879
9.930
9.980

9.783
9.834
9.884
9.935
9.985

9.788
9.839
9.889
9.940
9.990

9.793
9.844
9.894
9.945
9.995

1
1
1
0
0

1
1
1
1
1

2
2
1
1
1

2
2
2
2
2

3
3
3
2
2

3
3
3
3
3

4
4
4
3
3

4
4
4
4
4

5
5
5
4
4



261

 RANDOM NUMBERS
4652 3819 8431 2150 2352 2472 0043 3488
9031 7617 1220 4129 7148 1943 4890 1749
2030 2327 7353 6007 9410 9179 2722 8445
0641 1489 0828 0385 8488 0422 7209 4950
8479 6062 5593 6322 9439 4996 1322 4918
9917 3490 5533 2577 4348 0971 2580 1943
6376 9899 9259 5117 1336 0146 0680 4052
7287 0983 3236 3252 0277 8001 6058 4501
0592 4912 3457 8773 5146 2519 3931 6794
6499 9118 3711 8838 0691 1425 7768 9544
0769 1109 7909 4528 8772 1876 2113 4781
8678 4873 2061 1835 0954 5026 2967 6560
0178 7794 6488 7364 4094 1649 2284 7753
3392 0963 6364 5762 0322 2592 3452 9002
0264 6009 1311 5873 5926 8597 9051 8995
4089 7732 8163 2798 1984 1292 0041 2500
9376 7365 7987 1937 2251 3411 6737 0367
3039 3780 2137 7641 4030 1604 2517 9211
8971 8653 1855 5285 5631 2649 6696 5475
0375 4153 5199 5765 2067 6627 3100 5716
9092 4773 0002 7000 7800 2292 2933 6125
2464 1038 3163 3569 7155 2029 2538 7080
3027 6215 3125 5856 9543 3660 0255 5544
5754 9247 1164 3283 1865 5274 5471 1346
4358 3716 6949 8502 1573 5763 5046 7135
7178 8324 8379 7365 4577 4864 0629 5100
5035 5939 3665 2160 6700 7249 1738 2721
3318 0220 3611 9887 4608 8664 2185 7290
9058 1735 7435 6822 6622 8286 8901 5534
7886 5182 7595 0305 4903 3306 8088 3899
3354 8454 7386 1333 5345 6565 3159 3991
3415 7671 0846 7100 1790 9449 6285 2525
3918 5872 7898 6125 2268 1898 0755 6034
6138 9045 6950 8843 6533 0917 6673 5721
3828 1704 2835 4677 4637 7329 3156 3291
1349 0417 9311 9787 1284 0769 8422 1077
4234 0248 7760 6504 2754 4044 0842 9080
6880 3201 7044 3657 5263 0374 7563 6599
0714 5008 5076 1134 5342 1608 5179 0967
3448 6421 3304 0583 1260 0662 7257 0766
5711 7373 7539 3684 9397 5335 4031 1486
2588 3301 0553 2427 3598 2580 7017 9176
8581 4253 7404 5264 5411 3431 3092 8573
8475 6322 3949 9675 6533 1133 8776 2216
0272 5624 8549 5552 7469 2799 2882 9620
7383 7795 7939 2652 4456 6993 2950 8573
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