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Óçsik¤ Âw« éaªJ braš kwªJ thœ¤JJnk!

-kndh‹kÙa« bg. Rªjudh®
	 r_f	ÚÂia	cWÂ	brŒaÎ«	jäœeh£oš	cŸs	mid¤J	gŸëfëY«	jukhd	fšéia¡	

bfhL¡fÎ«	 jäHf	 muR	 bghJ¥ghl¤	 Â£l¤ij¡	 m¿Kf¥gL¤ÂÍŸsJ.	 	 Ïjidna	 äf	 K¡»a	

fU¤jhf	bfh©L«	fâjéaèš	V‰gL«	kh‰w§fis	khzt®fŸ	v›thW	vÂ®bfhŸs¢	brŒtJ	

v‹gij¡	fU¤Âš	bfh©L«	Ï¥ò¤jf«	njÁa	ghl¤Â£l	mik¥ò	 (	NCF ) 2005	Ï‹	f£lik¥Ãš	

cŸsthW	 fšÿç	 k‰W«	 gŸëfëš	 gâah‰W«	 MÁça®fis	 cŸsl¡»a	 tšYe®	 FGthš	

cUth¡f¥g£LŸsJ.		

	 fâj«	 v‹gJ	 äfÎ«	 Á¡fyhd	 fU¤J¡fis	 äf	 vëa	 th®¤ijfshš	 òçait¡F«	

xU	bkhêahF«.		fâj¤Â‹	JiznahL«	Áªjid¤	Âw‹	_yK«	10–9 (Nano)	ngh‹w	äf¢Á¿a	

v©fisÍ«	10100 (Googolplex)	ngh‹w	äf¥bgça	v©fisÍ«	kåj‹	j‹	f£L¥gh£L¥	gFÂæš	

bfhzuKoÍ«.	 	 ko¡fâå	 ngh‹w	 Ï¥ghlüš	 g‹åbu©L	 jiy¥òfis¡	 bfh©l	 xU	

K¡»a¤	 bjhF¥ghF«.	 	 x›bthU	 ghl¥gFÂÍ«	 äf¢	 RU¡fkhd	KfÎiufisÍ«,	 vëÂš	 òçªJ	

bfhŸS«goahd	és¡f§fisÍ«	bfh©L	Mu«Ã¡»‹wd.		khzt®fis	C¡Fé¡f«	bghU£L	

x›bthU	 m¤Âaha¤Â‹	 bjhl¡f¤ÂY«	 Áwªj	 fâj	 tšYe®fë‹	 K¡»a	 g§fë¥ò	 g‰¿	

és¡f¥g£LŸsJ.	 	 nkY«	RU¡fkhd	tiuaiwfŸ,	K¡»a	fU¤J¡fŸ,	nj‰w§fŸ	k‰W«	gæ‰Á	

fz¡FfŸ	 M»ad	 Ï¥ghlüèš	 bfhL¡f¥g£LŸsJ.	 	 x›bthU	 m¤Âaha¤Â‹	 ÏWÂæY«	

m¥ghl¤Âš	 khzt®fŸ	 v‹bd‹d	 f‰w¿ªjd®	 v‹gij	 RU¡fkhf	 ãidñ£l¥gL»wJ.		

tH¡fkhd	fz¡ÑLfëèUªJ	khzt®fŸ	r‰W	fodkhd	fz¡ÑLfis	brŒtj‰F	Ï¥ghlüš	

cjÎ«	vd	e«ò»nwh«.

	 fâjéaè‹	 njitia¥	 g‰¿	 bjçªJ	 bfhŸsÎ«,	 mjid	 vëjhf	 òçªJ	 bfhŸsÎ«	

thœ¡ifnahL	bjhl®òila	fz¡FfŸ	ifahs¥g£LŸsd.		Ï¤jifa	thœ¡ifnahL	bjhl®òila	

fz¡FfŸ,	K¡»a	fU¤JfŸ,	tiuaiwfŸ	k‰W«	 nj‰w§fis	vëjhf¥	 òçªJ	bfhŸs	VJthf		

vL¤J¡fh£LfSl‹	 äf	 vëa	 mik¥Ãš	 bfhL¡f¥g£LŸsd.	 Ï¤jifa	 vL¤J¡fh£Lfis	

òçªJ	bfhŸtnjhL	k£Lkšyhkš,	tiuaiwfŸ	v¡fhuz§fS¡fhf	bfhL¡f¥g£LŸsd	v‹gij	

bjëthf	m¿ªJbfhŸSjš	 nt©L«.	 	Ïj‹	_y«	Á¡fyhd	fz¡Ffis	bt›ntW	têfëš	

vëjhf	v›thW	Ô®¥gJ	v‹gij	m¿a	ÏJ	têtF¡F«.

	 Ï¥ghlüš	 f©iz¡	 ftU«	 t©z§fis¡	 bfh©L	m¢Ál¥g£LŸsjhš	 khzt®fŸ	

fâj¥	ghl¤Â‹	mHif	uÁ¡fÎ«,	j§fsJ	fU¤Jfis	k‰wt®fSl‹	gçkh¿¡bfhŸsÎ«	k‰W«	

òÂa	 fU¤Jfis	 cUth¡fÎ«	 têtif	 brŒÍ«	 vd	 e«ò»nwh«.	 	 xU	 khzt‹	 jh‹	 rªÂ¡F«	

xU	 ruhrç	 kåjD¡F,	 jh‹	 f‰w	 fâj¤ij	 vëjhf	 òçait¡fhj	 tiuæš	 m«khzt‹	

fâj¡	bfhŸifia	bjëthf	m¿ªJé£ljhf	eh«	fUj	KoahJ.		vdnt	fâj«	v‹gJ	btW«	

fz¡ÑLfis	k£Lnk	brŒtJ	mšy	mJ	m¿Î	rh®	gFÂia	Kiwahf	brašgL¤jÎ«	cjÎ»wJ	

v‹gJ	bjëth»wJ.

	 vdnt	 fâj¤Â‹	 Áw¥ig¥	 ghuh£lÎ«	 mj‹	 kÂ¥ig¤	 bjçªJ	 bfhŸsÎ«	 Ïªüèš	

F¿¥Ãl¥g£LŸs	mo¥gil	fâjéaiy	f‰f	nt©L«.		ah®	fâj¤ij	äf	MœªJ	f‰»‹whnuh	

mt®	fâj¤Â‹	K¡»a¤Jt¤ijÍ«,	ga‹gh£ilÍ«	m¿t®.		

	 fâj¤ij¥	 go¥gJ«,	 gil¥gJ«	 xUtç‹	 thœé‹	 Áw¥g«rkhF«.	 éÁ¤ÂukhdJkšy,	

éªijahdJkšy	 fâj«.	 	 thœ¡ifia	 Áw¡fit¡f	 cjÎ«	 xU	 Ïir¡fUé.	 mjid	 Û£L«	

Phd¤ij¥	bgWnth«,	k»œnth«!	ky®nth«!	ts®nth«!!	thœnth«!!!.

K‹Diu

Kidt® V. rªÂunrfu‹

k‰W« MÁça® FG
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F¿pLfŸ

=   rk« (equal to)

!  rkäšiy (not equal to)

1  él¡FiwÎ (less than)

#  FiwÎ	mšyJ	rk«	(less than or equal to) 

2  él	mÂf« (greater than)

$   mÂf«	mšyJ	rk« (greater than or equal to)

.  rkhdkhd (equivalent to)

j  nr®¥ò	(union)   

k  bt£L (intersection)   

U   mid¤J¡	fz« (universal Set)

d  cW¥ò (belongs to)

z  cW¥gšy(does not belong to)

1  jF	c£fz« (proper subset of)

3  c£fz«	(subset of  or  is contained in)

1Y  jF	c£fzkšy (not a proper subset of)

M  c£fzkšy 

 (not a subset of  or  is not contained in)

Al (or) Ac  A-‹	ãu¥ò¡fz« 

  (complement of A)

Q  (or) {  }  bt‰W¡fz«	mšyJ	Ï‹ik	fz«	 

  (empty set or null set or void set)

n(A) MÂv©	mšyJ	br›bt©    

 (number of elements in the set A)

P(A) A-‹	mL¡F¡	fz« (power set of A)

|||ly Ïnj	ngh‹W (similarly)

P(A) A v‹w	ãfœ¢Áæ‹	ãfœjfÎ		  

 (probability of the event A)

T  rk¢Ó®	é¤Âahr« 

 (symmetric difference)

N  Ïaš	v©fŸ (natural numbers) 

W  KGv©fŸ (whole numbers)

Z  KG¡fŸ (integers)

R  bkŒba©fŸ (real numbers)

3  K¡nfhz« (triangle) 

+  nfhz« (angle) 

=  br§F¤J (perpendicular to)

|| Ïiz (parallel to) 

(  cz®¤J»wJ (implies)  

`  vdnt (therefore)   

a  Vbdåš	(since (or)  because)

 jåkÂ¥ò	(absolute value)

-  njhuhakhf	rk«

 (approximately equal to)

| (or) : mj‹go	mšyJ	v‹wthW (such that)

/  (or)  ,   r®trk« (congruent)

/   K‰bwhUik (identically equal to)

r   ig	(pi)

!   äif	mšyJ	Fiw (plus or minus)

Y  nj‰w«	KoÎ (end of the proof)
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1.1 m¿Kf« 

 fâjéaèš	 K¡»a	 g§fh‰WtJ«	 mid¤J	

ÃçÎfëY«	ga‹gL¤j¥gLtJ«	fz«	v‹w	fU¤jhF«.

	 fâjéaè‹	 mid¤J	 tot§fisÍ«	

fz§fshf	 fUj	 KoÍ«	 v‹gjhš,	 fâjéaèš	

fz¡F¿pL	 Kiw	 xU	 trÂahd	 mik¥ghf	

fUj¥gL»wJ.	fz¡bfhŸiffis¥	òçªJ	bfhŸtj‹	

_y«	fâjéaš	fU¤J¡fis	X®	mik¥ghf¡	fUÂ,	

mt‰iw	 xG§FgL¤Â	 fz§fshf	 vGjÎ«,	 j®¡f	

ßÂahf¥	òçªJ	bfhŸsÎ«	KoÍ«.		Ã‹d®,	Ï›tF¥Ãš	

Ïaš	v©fŸ,	é»jKW	v©fŸ	k‰W«	bkŒba©fis	

v›thW	 fz§fshf	 vGjyh«	 vd	 eh«	 go¡f	

cŸnsh«.		Ï¥ghl¥gFÂæš,	fz¡bfhŸiffŸ	g‰¿Í«,	

fzéaè‹	Áy	mo¥gil¢brašfŸ	g‰¿Í«	go¡fyh«.

1.2 fz§fis és¡Fjš 
	 ò¤jf§fë‹	 bjhF¥ò,	 khzt®fë‹	 FG,	 xU	

eh£oš	 cŸs	 khãy§fë‹	 g£oaš,	 ehza§fë‹	

bjhF¥ò	 ngh‹wt‰¿š	 bjhF¥ò	 mšyJ	 FG	

v‹w	 brh‰fis	 eh«	 mo¡fo	 ga‹gL¤J»nwh«.	

bghU£fë‹	 bjhF¥ò	mšyJ	FG	 v‹gt‰iw	 fâj	

Kiwæš	F¿¥ÃL«	Kiwna	fzkhF«.

#h®{ nf©l®

(1845-1918)

fzéaè‹	

mo¥gil¡fU¤J¡fŸ	

#h®{	nf©l®	

(Georg Cantor) v‹w	

b#®k‹	eh£L	fâjéaš	

m¿Puhš	cUth¡f¥g£lJ.	

óça®	bjhl®	vd¥gL«	

xU	tif	Koéè	bjhl®	

F¿¤J	mt®	MuhŒªjh®.	

mjdo¥gilæš	

eÅd	fâjéaš	

gF¥ghŒÎfë‹	

mo¥gilahf	fzéaš	

mikªJŸsJ	vd	

bgU«ghyhd	fâjéaš	

m¿P®fŸ	V‰W¡	

bfh©ld®.		nf©lç‹	

Ï¥gâahdJ	Ã‰fhy¤Âš	

f©LÃo¡f¥g£l	

fâjéaš	j®¡f	Kiw¡F	

mo¥gilahf	mikªjJ.

● fz¤ij	tiuaW¤jš

● étç¤jš	 Kiw,	 fz¡f£lik¥ò	 Kiw	 k‰W«	 g£oaš	

Kiwæš	fz§fis¡	F¿¥ÃLjš

● gšntW	tifahd	fz§fis	milahs«	fhzš

●  fz¢brašfis	òçªJ	bfhŸSjš

● fz§fŸ	k‰W«	fz¢brašfis	bt‹gl§fëš	

F¿¡f¡	f‰W¡bfhŸSjš

● ( )n A B, -¡fhd	 N¤Âu¤ij¥	 ga‹gL¤Â	 vëa	

fz¡Ffis¢	brŒjš

Kj‹ik¡ F¿¡nfhŸfŸ

No one shall expel us from the paradise that 
Cantor has created for us              

- DAVID HILBERT

fzéaš

1
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m¤Âaha« 1

K¡»a fU¤J                                                                                   fz«

	 e‹F	tiuaW¡f¥g£l	bghU£fë‹	bjhF¥ò	fz«	vd¥gL«.	

fz¤Âš	cŸs	bghU£fŸ	m¡fz¤Â‹	cW¥òfŸ	vd¥gL«.

	 xU	 fz«	 ‘e‹F	 tiuaW¡f¥g£lJ’	 v‹gJ	 fâjéaèš	 fz¤Â‹	 xU	

K¡»akhd	 g©ghF«.	mjhtJ,	 bfhL¡f¥g£l	 vªjbthU	bghUS«	m¡fz¤Â‹	

xU	cW¥ghF«	mšyJ	cW¥ghfhJ	vd	bjëthf	F¿¥ÃLtjhF«.

	 nkY«,	 xU	 fz¤Âš	 cŸs	 cW¥òfŸ	mid¤J«	 bt›ntwhdit.	 mjhtJ	

vªj	ÏU	cW¥òfS«	rkkšy.	

Ã‹tU«	bjhF¥òfëš	vit	e‹F	tiuaW¡f¥g£lit?

 (1) c‹	tF¥Ãš	cŸs	M©	khzt®fë‹	bjhF¥ò.

 (2) 2,4,6,10	k‰W«	12	v‹w	v©fë‹	bjhF¥ò.

 (3) jäœ	eh£oš	cŸs	mid¤J	kht£l§fë‹	bjhF¥ò.

 (4) ešy	Âiu¥gl§fë‹	bjhF¥ò.

 (1), (2) k‰W«	 (3)	 M»ait	 e‹F	 tiuaW¡f¥g£lit.	 Mfnt	 mit	

fz§fshF«.	(4) MdJ	e‹F	tiuaW¡f¥g£lJ	mšy.	Vbdåš,	‘ešy	Âiu¥gl«’			

v‹w	th®¤ij	e‹F	tiuaW¡f¥gléšiy.	vdnt,	(4)	fzkhfhJ.

	 bghJthf,	fz§fis	A, B, C	ngh‹w	M§»y	bgça	vG¤J¡fshš	F¿¥ngh«.		

fz¤Â‹	cW¥òfis	a, b, c		ngh‹w	M§»y	Á¿a	vG¤J¡fshš	F¿¥ngh«.

F¿p£il¥ go¤jš

! ‘-‹	xU	cW¥ò’	mšyJ	‘-š	cŸsJ’

    x v‹gJ	fz«	A-‹	cW¥ò	v‹gij	x A!  vd	vGJnth«.

b ‘-‹	xU	cW¥gšy’	mšyJ	‘-š	Ïšiy’

    x v‹gJ	fz«	A-‹	cW¥gšy	v‹gij	x Ab  vd	vGJnth«.

vL¤J¡fh£lhf,

, , ,A 1 3 5 9=" , v‹w	fz¤ij¡	fUJf.

1 v‹gJ	fz«	A-‹	cW¥ghF«.	Ïjid	 A1 !  vd	vGjyh«.

3 v‹gJ	fz«	A-‹	cW¥ghF«.	Ïjid	 A3 !  vd	vGjyh«.

8 v‹gJ	fz«	A-‹	cW¥gšy.	Ïjid	 A8 b  vd	vGjyh«.
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fzéaš

vL¤J¡fh£L 1.1 
         A = , , , , ,1 2 3 4 5 6" , v‹f.  fhèæl§fis !  mšyJ g  v‹w bghU¤jkhd F¿æ£L 

ãu¥òf.

 (i) 3 ....... A              (ii) 7 ....... A         (iii) 0 ...... A      (iv) 2 ...... A

Ô®Î  (i) 3 A!    (a  3 v‹gJ A-‹ cW¥ghF«)

 (ii) 7 Ag   (a   7 v‹gJ A-‹ cW¥gšy)

 (iii) 0 Ag   (a   0 v‹gJ A-‹ cW¥gšy)

 (iv) 2 A!   (a   2 v‹gJ A-‹ cW¥ghF«)

1.3 fz¤ij¡ F¿¥ÃL« Kiw (Representation of a Set)
 xU fz¤Âid Ã‹tU« _‹W têfëš mšyJ Kiwfëš VnjD« x‹whš 

F¿¥Ãlyh«.

 (i) étç¤jš Kiw mšyJ tUzidKiw (Descriptive Form)
 (ii) fz¡f£lik¥ò Kiw mšyJ éÂ Kiw (Set-Builder Form or Rule Form)
 (iii) g£oaš Kiw mšyJ m£ltiz Kiw (Roster Form or Tabular Form)

1.3.1  étç¤jš Kiw

K¡»a fU¤J                                                                étç¤jš Kiw

fz¤Âš cŸs cW¥òfis th®¤ijfshš bjëthf étç¡F« 

Kiw  ‘étç¤jš’ mšyJ ‘tUzid Kiw’ vd¥gL«.

 vit fz¤Â‹ cW¥òfŸ k‰W« fz¤Â‹ cW¥òfŸ mšy 

v‹gij¢ RU¡fkhfÎ«, bjëthfÎ« bjçé¥gjhf étç¤jš Kiw 

mika nt©L«.

vL¤J¡fh£lhf,

 (i)  mid¤J Ïaš v©fë‹ fz«.

 (ii) 100 I él¡ Fiwthd gfh v©fë‹ fz«. 

 (iii)  mid¤J M§»y vG¤J¡fë‹ fz«.

1.3.2 fz¡f£lik¥ò Kiw

K¡»a fU¤J                                                     fz¡f£lik¥ò Kiw

xU fz¤Âš cŸs cW¥òfŸ mid¤J« ãiwÎ brŒÍ« g©òfë‹ 

mo¥gilæš fz¤ij¡ F¿¥ÃL« Kiw fz¡f£lik¥ò KiwahF«.

F¿p£il¥ go¤jš

‘|’mšyJ ‘:’ ‘mj‹go’ mšyJ ‘v‹wthW’

    A = : v‹gJ v‹w brhšèš cŸs X® vG¤Jx x CHENNAI" ,

   Ï¡fz¤Âid, “x v‹gJ CHENNAI v‹w brhšèš cŸs X® vG¤J 

v‹wthWŸs všyh x-‹ fz« A” vd¥go¡fyh«.
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vL¤J¡fh£lhf,

(i) N  = : xU Ïaš v©x x" ,

(ii) P = : v‹gJ I él¡ Fiwthd xU gfh v©x x 100" , 

(iii) A = : xU M§»y vG¤Jx x" , 

1.3.3 g£oaš Kiw

K¡»a fU¤J                                                                 g£oaš Kiw

xU	fz¤Â‹	cW¥òfis	{ } v‹w	xU	nrho	mil¥Ã‰FŸ	g£oaèLtJ	

g£oaš	Kiw	mšyJ	m£ltiz	Kiw	v‹wiH¡f¥gL»wJ.

vL¤J¡fh£lhf,

 (i) A v‹gJ	 11I	 él¡	 Fiwthf	 cŸs	 Ïu£il¥gil	 Ïaš	 v©fë‹	

fz«	v‹f.  Ï¡fz¤Âid¥	g£oaš	Kiwæš	Ã‹tUkhW	vGjyh«.	

   A = , , , ,2 4 6 8 10" ,

 (ii) A = : ( ) 1 5xU KG k‰W«Integerx x x1#-" , 

  Ï¡fz¤Âid¥	g£oaš	Kiwæš	Ã‹tUkhW	vGjyh«.

  A = 1, , , , ,0 1 2 3 4-" ,

 (i) g£oaš	Kiwæš	fz¤Â‹	x›bthU	cW¥ò«	xnubahU	Kiw	k£Lnk	

g£oaèl¥gl	 nt©L«.	 tH¡fkhf	 xU	 fz¤Âš	 V‰fdnt	 tªj	

cW¥òfŸ	Û©L«	tuhJ.	

  (ii) “COFFEE” v‹w	brhšèš	cŸs	vG¤Jfë‹	fz«	A	v‹f.

   mjhtJ,	A={ C, O, F, E }.	 	 g£oaš	Kiwæš	vGj¥g£LŸs	A v‹w	

fz¤Â‹	Ã‹tU«	bjhF¥òfŸ	bghU¤jk‰wit.	

   OC, , E" ,      (všyh	cW¥òfS«	g£oaèl¥gléšiy)
   C, O, F, F, E" ,   (F v‹w	vG¤J	ÏUKiw	g£oaèl¥g£LŸsJ)

 (iii) g£oaš	 Kiwæš	 F¿¥ÃL«nghJ	 xU	 fz¤Â‹	 cW¥òfis	 vªj	

tçiræY«	 vGjyh«.	 	 vdnt	 2, 3 k‰W«	 4	 M»at‰iw	 cW¥òfshf¡	

bfh©l	 fz¤Âid	 Ã‹tUkhW	 bghUSila	 (bghU¤jkhd)	 g£oaš	

mik¥òfshf	vGjyh«.

  , ,2 3 4" ,          , ,2 4 3" ,  , ,4 3 2" ,

 nk‰f©l	fz§fŸ	x›bth‹W«	xnu	fz¤ij¡	F¿¡»‹wd.

 (iv) xU	fzkhdJ	Koéyh	mšyJ	KoÎW	Mdhš	mÂf	v©â¡ifæyhd	

cW¥òfis¥	bg‰¿Uªjhš,	g£oaèl¥	g£l	cW¥òfë‹	mik¥ò	bjhl®ªJ	

bršY«	 v‹gij	 , , ,5 6 7 g" , mšyJ , , , , , ,3 6 9 12 15 60g" ,	 v‹gt‰¿š	

cŸsJ	ngh‹W	‘g ’	v‹w	_‹W	bjhl®òŸëfshš	(ellipsis)	F¿¥ÃLnth«.

F¿¥ò
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 (v) xU	 fz¤Âš	 cŸs	 cW¥òfë‹	 KG	 mik¥igÍ«	 òçªJ	 bfhŸS«	

tifæš	 nghJkhd	 étu§fŸ	 bfhL¡f¥g£lhš	 k£Lnk	 ‘g ’	 v‹w	

bjhl®¢Áahd	_‹W	òŸëfis¥	ga‹gL¤j	nt©L«.

fz§fis¡ F¿¥ÃL« gšntW KiwfŸ

étç¤jš Kiw fz¡f£lik¥ò Kiw g£oaš Kiw

mid¤J	M§»y	

cæbuG¤Jfë‹	fz«	

{ x : x xU	M§»y	

cæbuG¤J} {a, e, i, o, u}

15-¡F	Fiwthfnth	mšyJ	

rkkhfnth	cŸs	x‰iw¥gil	

äifKG	v©fë‹	fz«

{ x : x xU	x‰iw¥gil	

v©	k‰W«  0 15x1 #  } {1, 3, 5, 7, 9, 11, 13, 15}

0-¡F«	100-¡F«	Ïilæš	

cŸs	KG		fd	v©fë‹	 

(Perfect Cube numbers) fz«

{ x : x xU	KG	fd	v©	

k‰W«	0 100x1 1 } {1, 8, 27, 64}

vL¤J¡fh£L 1.2 

	 Ã‹tU«	fz§fë‹	cW¥òfis¥	g£oaš	Kiwæš	vGJf

 (i) 7-‹	kl§Ffshf	cŸs	äif	KG¡fë‹	fz«.

 (ii) 20	I	él¡	Fiwthd	gfh	v©fë‹	fz«.	

Ô®Î  (i) 7-‹	 kl§Ffshf	 cŸs	 äif	 KG¡fë‹	 fz¤ij¥	 g£oaš	 Kiwæš	

{7, 14, 21, 28,g} vd	vGjyh«.

 (ii) 20 I	él¡	Fiwthf	cŸs	gfh	v©fë‹	fz¤ij¥	g£oaš	Kiwæš	

{2, 3, 5, 7, 11, 13, 17, 19} vd	vGjyh«.

vL¤J¡fh£L 1.3 

 A = { x : x xU	Ïaš	v©	#  8}  v‹w	fz¤ij¥	g£oaš	Kiwæš	vGJf.

Ô®Î A = { x : x xU	Ïaš	v©	 8# }. 

 Ï¡fz¤Âš	cŸs	cW¥òfŸ 1, 2, 3, 4, 5, 6, 7, 8. 

 vdnt,	g£oaš	Kiwæš	Ï¡fz¤Âid	Ã‹tUkhW	vGjyh«.

 A = {1, 2, 3, 4, 5, 6, 7, 8}

vL¤J¡fh£L 1.4 

	 Ã‹tU«	fz§fis	fz¡f£lik¥ò	Kiwæš	F¿¥ÃLf.

 (i) X = {PhæW,	Â§fŸ,	br›thŒ,	òj‹,	éahH‹,	btŸë,	rå}

 (ii) A = , , , , ,1
2
1

3
1

4
1

5
1 g$ .
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Ô®Î  (i) X = {PhæW,	Â§fŸ,	br›thŒ,	òj‹,	éahH‹,	btŸë,	rå}

  X v‹w	fz«	thu¤Â‹	všyh	eh£fisÍ«	bfh©LŸsJ.

  vdnt,	X v‹w	fz¤ij	fz¡f£lik¥ò	Kiwæš	Ã‹tUkhW	F¿¥Ãlyh«.

    X = {x : x thu¤Â‹	xUehŸ}

 (ii) A = , , , , ,1
2
1

3
1

4
1

5
1 g$ .. fz«	A-š	cŸs	cW¥òfë‹	gFÂfŸ	1, 2, 3, 4, g  

MF«.

  vdnt,		A v‹w	fz¤ij	fz¡f£lik¥ò	Kiwæš	Ã‹tUkhW	F¿¥Ãlyh«.

   : ,A x x
n

n1 N!= =$ .

1.3.4 MÂ v© mšyJ br›bt© (Cardinal Number)

K¡»a fU¤J                                                                         MÂ v©

xU	fz¤Âš	cŸs	cW¥òfë‹	v©â¡if	m¡fz¤Â‹	MÂ	v©	

mšyJ	br›bt©	vd¥gL«.

F¿p£il¥ go¤jš

n(A) A v‹w	fz¤Âš	cŸs	cW¥òfë‹	

v©â¡if

A v‹w	fz¤Â‹	MÂ	v©iz n(A) vd¡	F¿¥ngh«.

vL¤J¡fh£lhf,

, , , , , ,A 1 0 1 2 3 4 5= -# - v‹w	fz¤ij	vL¤J¡	bfhŸf.

fz« A-š 7 cW¥òfŸ	cŸsd.

vdnt,	A v‹w	fz¤Â‹	MÂ	v©	7	MF«.

mjhtJ, ( ) 7n A =

vL¤J¡fh£L 1.5

 Ã‹tU«	fz§fë‹	MÂ	v©iz¡	fh©f

 (i) A = {x : x v‹gJ 12-‹	xU	gfhfhuâ}

 (ii) B = { : , 5}x x xW! #

Ô®Î  (i) 12-‹	fhuâfŸ	1, 2, 3, 4, 6, 12.  12-‹	gfh	fhuâfŸ	2, 3.

	 	 g£oaš	Kiwæš	fz«	AI	Ã‹tUkhW	vGjyh«.   A = {2, 3} vdnt, n(A) =  2.
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 (ii) { : , 5}B x x xW! #=

  g£oaš Kiwæš fz« BI Ã‹tUkhW vGjyh«.  B = {0, 1, 2, 3, 4, 5}.

  fz« B-š MW cW¥òfŸ cŸsd.  vdnt,  n(B) = 6

1.4 fz§fë‹ gšntW tiffŸ (Different kinds of Sets)

1.4.1 bt‰W¡fz« (Empty Set)

K¡»a fU¤J                                                                   bt‰W¡fz«

cW¥òfŸ Ïšyhj fz« bt‰W¡fz« mšyJ Ï‹ikfz« mšyJ 

btWikfz« v‹wiH¡f¥gL«

F¿p£il¥ go¤jš

Q  mšyJ  {  } bt‰W¡fz« mšyJ Ï‹ikfz« 

mšyJ btWikfz«

bt‰W¡fz¤ij Q  mšyJ  {  } v‹w F¿p£lhš F¿¥ngh«.

vL¤J¡fh£lhf,

: ,A x x x1< N!= # - v‹w fz¤ij¡ fUJf. 

 1I él¡ Fiwthd Ïaš v© vJÎ« Ïšiy.

vdnt, A v‹w fz¤Âš cW¥òfŸ vJÎ« Ïšiy.

{ }A` =

 v©âaèš ‘ó¢Áa«’ v‹w bkŒba© K¡»a g§F t»¡»wJ.  mij¥ 

nghynt fzéaèš, bt‰W¡fz« Q  MdJ K¡»a g§fh‰W»wJ.

1.4.2 KoÎW fz« (Finite set)

K¡»a fU¤J                                                                  KoÎW fz«

xU fz¤Âš cŸs cW¥òfë‹ v©â¡if ó¢Áa« mšyJ KoÎW 

(v©â¡if¡F£g£l) v© våš, m¡fz« KoÎW fz« vd¥gL«.

vL¤J¡fh£lhf,

 (i) 8-¡F« 9-¡F« Ïil¥g£l Ïaš v©fë‹ fz« A v‹f.   
  8-¡F« 9-¡F« Ïilæš vªj Ïaš v©Q« Ïšiy.

  vdnt,  A = { } `   n(A) = 0.

  A v‹gJ KoÎW fzkhF«.

ãidÎ T®ªJ 
éilaë !

( )n Q  = ?

F¿¥ò
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 (ii)     X = {x : x xU	KG	k‰W« x1 2# #- } v‹w	fz¤ij	fUJf

  g£oaš	Kiwæš	X v‹w	fz¤ij	Ã‹tUkhW	vGjyh«.

  X = { 1- , 0, 1, 2}.  `  n(X) = 4

  vdnt,		X xU	KoÎW	fzkhF«.

  KoÎW	fz¤Â‹	MÂ	v©	KoÎW	v©zhF«.

1.4.3 Koéyh fz« (Infinite set)

K¡»a fU¤J                                                                   Koéyh fz«

xU	fz¤Âš	cŸs	cW¥òfë‹	v©â¡if	KoÎW	v©	mšy	

våš,	m¡fz«	Koéyh	mšyJ	KoÎwh¡	fzkhF«

vL¤J¡fh£lhf,

 Ã‹tU«	fz¤ij¡	fUJf.

KG	v©fë‹	fz«	WI	g£oaš	Kiwæš	W  = {0, 1, 2, 3, g}vd	vGjyh«.

	 KG	 v©fë‹	 fz«	 Koéyh	 v©â¡ifÍŸs	 cW¥òfis¡	 

	 	 	 	 	 	 	 	bfh©oU¥gjhš,	W  Koéyh	fzkhF«.

	 	 Koéyh	fz¤Â‹	MÂ	v©	KoÎW	v©	mšy.

vL¤J¡fh£L 1.6

 Ã‹tU«	fz§fëš	KoÎW	k‰W«	Koéyh	fz§fŸ	vit	vd¡	TWf.

 (i) A = {x : x	v‹gJ	5-‹	kl§F,	x N! }

 (ii) B = {x : x xU	Ïu£il¥	gfhv©}

 (iii) 50 I	él¥	bgça	äif	KG¡fis¡	bfh©l	fz«.

Ô®Î (i) A  = {x : x xU	5-‹	kl§F,	x N! }.  g£oaš	Kiwæš	Ï¡fz¤ij	vGj,

  A = {5, 10, 15, 20, ...}

  `  A v‹w	fz«	Koéyh	fzkhF«.

 (ii) B = {x : x xU	Ïu£il¥	gfhv©}. 

  gfh	v©fëš	2	k£Lnk	Ïu£il¥	gfhv©	MF«.

	 g£oaš	Kiwæš	B v‹w	fz¤ij	Ã‹tUkhW	vGjyh«

  B = { 2 }. vdnt, B KoÎW	fzkhF«.

F¿¥ò

F¿¥ò
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 (iii) X v‹gJ	50 I	él¥bgça	äif	KG¡fë‹	fz«	v‹f.

	 	 g£oaš	Kiwæš	X v‹w	fz¤ij	Ã‹tUkhW	vGjyh«.

  X = {51, 52, 53, ...}

 fz«	X	v©z‰w	cW¥òfis¡	bfh©LŸsJ.		vdnt,	X Koéyh	fzkhF«.	

1.4.4 XUW¥ò¡ fz« (Singleton set)

K¡»a fU¤J                                                                XUW¥ò¡ fz«

xnubahU	 cW¥ig	 k£L«	 bfh©LŸs	 fz«	 XUW¥ò¡	 fz«	

v‹wiH¡f¥gL«.

vL¤J¡fh£lhf,

 A = {x : x xU	KG	k‰W« 1 < x < 3} fz¤ij¥ g£oaš	Kiwæš	vGj,	A = { 2 } 
vd¡	»il¡F«.

fz«	A xnubahU	cW¥ig¡	bfh©LŸsJ.

	 Mfnt,	A XUW¥ò¡	fzkhF«.

Ã‹tUtd	 mid¤J«	 xnu	 fzkšy	 v‹gij	 òçªJ	 bfhŸtJ	

Ï‹¿aikahjjhF«.

 (i) bt‰W¡fz« Q

 (ii) bt‰W¡	fz¤ij	k£L«	xU	cW¥ghf¡	bfh©l	fz«	{Q}

 (iii) ó¢Áa¤ij	k£L«	xU	cW¥ghf¡	bfh©l	fz« {0}

1.4.5 rkhd fz§fŸ (Equivalent sets)

K¡»a fU¤J                                                                   rkhd fz«

    A, B v‹w	ÏU	fz§fëš	cŸs	cW¥òfë‹	v©â¡if	rk«	våš,	

mit	rkhd	fz§fŸ	vd¥gL«.

    A, B v‹w	fz§fŸ	rkhd	fz§fŸ	våš, n(A) = n(B) MF«.

F¿p£il¥ go¤jš

. rkhdkhd

A, B v‹gd	rkhdkhdit	våš,	A Bc  vd	vGjyh«	

vL¤J¡fh£lhf,

A = { 7, 8, 9, 10 } k‰W« B = { 3, 5, 6, 11 } v‹w	fz§fis¡	fUJf.

Ï§F	n(A) = 4 k‰W« n(B) = 4.  

`  A B.  

F¿¥òiu
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1.4.6 rk fz§fŸ (Equal sets)

K¡»a fU¤J                                                                           rk fz«

    A, B v‹w	ÏU	fz§fëš	cŸs	cW¥òfŸ	mit	vGj¥g£LŸs	

tçiria¥	 bghU£gL¤jhkš	 rçahf	 mnj	 cW¥ò¡fis¡	

bfh©oUªjhš,	 mit	 rk	 fz§fŸ	 vd¥gL«.	 	 m›thW	

Ïšiybaåš,	mit	rkk‰w	fz§fŸ	vd¥gL«.

      A, B	v‹w	fz§fŸ	rk«	våš,

(i)  fz«	A-‹	x›bthU	cW¥ò«	fz«	B-‹	cW¥ghfÎ«	ÏU¡F«. 
(ii) fz«	B-‹	x›bthU	cW¥ò«	fz«	A-‹	cW¥ghfÎ«	ÏU¡F«

F¿p£il¥ go¤jš

= rk«
A, B	v‹w	fz§fŸ	rk«	våš,	A = B vd	

vGjyh«. 

! rkkšy
A, B v‹w	fz§fŸ	rkk‰wit	våš, 

A B!  vd	vGjyh«.

vL¤J¡fh£lhf,

A = { a, b, c, d } k‰W« B = { d, b, a, c } v‹w	fz§fis¡	fUJf.

A, B v‹w	fz§fŸ	rçahf	mnj	cW¥òfis¥	bg‰WŸsd.

 `  A = B

  A, B v‹w	fz§fŸ	rk«	våš,	n(A) = n(B) MF«.	 	Mdhš	n(A) = n(B) 
våš	A, B v‹w	fz§fŸ	rkkhf	ÏU¡f	nt©oa	mtÁaäšiy.

	 vdnt,	 rk	 fz§fŸ	 mid¤J«	 rkhd	 fz§fshF«.	 Mdhš,	 rkhd	

fz§fŸ	mid¤J«	rk	fz§fshf	ÏU¡f	nt©oa	mtÁaäšiy.

vL¤J¡fh£L 1.7

	 bfhL¡f¥g£l	A = {2, 4, 6, 8, 10, 12, 14}	k‰W«	

 B = {x : x v‹gJ	Ïu©o‹	kl§F,	x N! 	k‰W«	 14x # }

	 M»ad	rkfz§fsh	vd¡	TWf.

Ô®Î A = {2, 4, 6, 8, 10, 12, 14} k‰W«  

 B = {x : x v‹gJ	Ïu©o‹	kl§F, x N!  k‰W«  x 14# }

 g£oaš	Kiwæš	vGj,  B = {2, 4, 6, 8, 10, 12, 14}

 A, B v‹w	ÏU	fz§fS«	rçahf	mnj	cW¥òfis¥	bg‰WŸsjhš,	A = B MF«.

F¿¥ò
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1.4.7 c£fz« (Subset)

K¡»a fU¤J                                                                          c£fz«

 fz«	 A-š	 cŸs	 x›bthU	 cW¥ò«	 fz«	 B-‹	 cW¥ghfÎ«	

ÏU¡Fkhdhš,	A MdJ	B-‹	X®	c£fzkhF«.		Ïjid¡	F¿p£oš	

A B3  vd	vGjyh«.

F¿p£il¥ go¤jš

3 c£fz«	mšyJ	cŸsl§»aJ

A B3  v‹gij ‘A v‹gJ	 B-‹	 c£fz«’ mšyJ	 ‘A v‹gJ	 B-š 

cŸsl§»aJ’ vd¥	go¥ngh«.

M c£fzkšy	mšyJ	cŸsl§fhjJ

A BM  v‹gij ‘A v‹gJ	 B-‹	 c£fzkšy’ mšyJ	 ‘A v‹gJ	 B-š 

cŸsl§fhjJ’ vd¥	go¥ngh«.

vL¤J¡fh£lhf,

 A = {7, 8, 9} k‰W« B = { 7, 8, 9, 10 } v‹w	fz§fis¡	fUJf.		Ï§F	fz«	A-‹ 

x›bthU	cW¥ò«	fz«	B-‹	cW¥ghfÎ«	ÏU¥gij¡	fh©»nwh«.

vdnt, A v‹gJ	B-‹	c£fzkhF«.		mjhtJ, A B3 .

  (i) x›bthU	 fzK«	 jd¡F¤jhnd	 c£fzkhF«.	 	 mjhtJ,	 A v‹w	

vªjbthU	fz¤Â‰F«	A A3  MF«.

  (ii) bt‰W¡fz«	vªjbthU	fz¤J¡F«	c£fzkhF«.		mjhtJ,	A v‹w	

vªjbthU	fz¤Â‰F«	 AQ 3 .
  (iii) A B3  k‰W«	B A3  våš, A = B	MF«. 
   Ïj‹	kWjiyÍ«	c©ik.		mjhtJ,	A = B våš,	A B3  k‰W«	B A3  

MF«.

  (iv) x›bthU	 fzK«	 (Q  I¤jéu) Fiwªjg£r«	 m¡fz¤ijÍ«,	

Q  iaÍ«	ÏU	c£fz§fshf¡	bfh©oU¡F«.		

1.4.8 jF c£fz« (Proper subset)

K¡»a fU¤J                                                                      jF c£fz«

 A B3  k‰W« A B!  v‹wthW	ÏU¥Ã‹,	fz«	A MdJ	fz«	B-‹	jF	

c£fz«	vd¥gL«.	Ïjid¡	F¿p£oš	A B1  vd	vGjyh«.	B v‹gJ	

A-‹	äif	fz«	(Super set) vd¥gL«.

F¿p£il¥ go¤jš

1 jF	c£fz«

A B1  v‹gij	‘A v‹gJ	B-‹	jF	c£fz«‘	vd¥	go¥ngh«.

F¿¥ò
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vL¤J¡fh£lhf,

A = {5, 7, 8}  k‰W«	 B = { 5, 6, 7, 8 } v‹w	fz§fis¡	fUJf.

Ï§F,	A-‹	x›bthU	cW¥ò«	B-‹	cW¥ghF«.		nkY«	A B! .

 vdnt,	A v‹gJ	B-‹	jF		c£fzkhF«.

  (i) jF	c£fz«,	äif	fz¤ijél	Fiwªjg£r«	xU	cW¥igahtJ	

Fiwthf¥	bg‰¿U¡F«.

  (ii) vªjbthU	fzK«	m¡fz¤Â‰nf	jF	c£fzkhfhJ.

  (iii) bt‰W¡fz«	 QMdJ	 m¡fz¤ij¤jéu	 k‰w	 všyh	

fz§fS¡F«	 jF	 c£fzkhF«.	 [bt‰W¡fz«	 Q -¡F	 jF	

c£fz«	Ïšiy]  mjhtJ,	 QI¤	 jéu	 k‰w	 vªjbthU	 fz«	

A-Î¡F«	Q1A MF«.

  (iv) !  k‰W« 3 	 v‹w	 F¿pLfS¡fhd	 ntWgh£il	 òçªJ	 bfhŸtJ	

mtÁakhF«.	 	 x A!  v‹w	F¿pL,	 x v‹gJ	A-‹	cW¥ò	 v‹gij¡	

F¿¥ÃL»wJ.		A B3  v‹w	F¿pL,	A v‹gJ	B-‹ c£fz«	v‹gij¡	

F¿¥ÃL»wJ.

 vdnt,	 { , , }a b cQ 3  v‹gJ	rçahdJ.		Mdhš,	 { , , }a b cQ !  v‹gJ	rçašy.

 { },x x!  vd	vGJtJ	rçahdJ.	 Mdhš,	 { }x x=  mšyJ  { }x x3  vd	

vGJtJ	rçašy.

vL¤J¡fh£L 1.8

 Ã‹tU«	T‰Wfis	c©ikah¡f,	fhèæl§fëš	3  mšyJ M 	v‹w	F¿fis¡	

bfh©L	ãu¥òf.

 (a) {4, 5, 6, 7} ----- {4, 5, 6, 7, 8}  (b) {a, b, c} ----- {b, e, f, g}

Ô®Î (a) {4, 5, 6, 7} v‹w	 fz¤Âš	cŸs	x›bthU	cW¥ò«	 {4, 5, 6, 7, 8} v‹w	

fz¤Â‹	cW¥ghfÎ«	cŸsJ.

	 	 vdnt,	fhèæl¤Âš	3  v‹w	F¿ia	ÏLf.

	 	 mjhtJ,	{4, 5, 6, 7} {4, 5, 6, 7, 8}3

 (b) a!{a, b, c} Mdhš,	a g{b, e, f, g}

	 	 vdnt,	fhèæl¤Âš	 M  v‹w	F¿ia	ÏLf.

	 	 mjhtJ,		{ , , } { , , , }a b c b e f gM

F¿¥ò



13

fzéaš

vL¤J¡fh£L 1.9 

 Ã‹tU«	T‰Wfis	c©ikah¡f	 ,1 3 	v‹w	F¿pLfëš	vij	fhèæl§fëš	

Ïlnt©L«	vd¤	Ô®khå¡f.

 (i) {8, 11, 13} ----- {8, 11, 13, 14}

 (ii) {a, b, c} ------, {a, c, b}

Ô®Î (i) {8, 11, 13} v‹w	fz¤Â‹	x›bthU	cW¥ò«	{8, 11, 13, 14} v‹w	fz¤Â‹	

cW¥ghfÎ«	cŸsjhš,	fhèæl¤Âš	3  v‹w	F¿ia	Ïlnt©L«.

  { , , } { , , , }8 11 13 8 11 13 14` 3  

  nkY« 14 !  {8, 11, 13, 14}.	Mdhš	14g{8, 11, 13}

  vdnt,	{8,11,13}  v‹w	fz«	{8,11,13,14}  v‹w	fz¤Â‹	jF	c£fzkhF«.	

Mjyhš,	fhèæl¤Âš	1  v‹w	F¿iaÍ«	Ïlyh«.

  {8,11,13} {8,11,13,14}` 1  

 (ii) {a, b, c} v‹w	 fz¤Â‹	 x›bthU	 cW¥ò«,	 {a, c, b} v‹w	 fz¤Â‹	

cW¥ghfÎ«	cŸsJ.

	 	 vdnt,	Ï›éU	fz§fS«	rk	fz§fshF«.		{a, b, c}	v‹gJ	{a, c, b} v‹w	

fz¤Â‹	jF	c£fzkhfhJ.

	 vdnt,	fhèæl¤ij	3  v‹w	F¿ia¡	bfh©L	k£Lnk	ãu¥g	KoÍ«.

1.4.9 mL¡F¡fz« (Power Set)

K¡»a fU¤J                                                                  mL¡F¡fz«

    A v‹w	 fz¤Â‹	 mid¤J	 c£fz§fisÍ«	 bfh©l	 fz«,	

m¡fz¤Â‹	mL¡F¡fz«	vd¥gL«.

F¿p£il¥ go¤jš

P(A) A-‹	mL¡F¡fz«

A-‹	mL¡F¡fz«	P(A) vd¡	F¿¡f¥gL»wJ.

vL¤J¡fh£lhf,

A = { ,3 4- } v‹w	fz¤ij¡	vL¤J¡bfhŸf.

fz«	A-‹	c£fz§fŸ

, { 3}, {4}, { 3,4}Q - -  MF«.

	 vdnt,	A-‹	mL¡F¡	fz«	

( ) , { }, { }, { , }P A 3 4 3 4Q= - -" ,
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vL¤J¡fh£L 1.10

 {3,{4,5}}A =  v‹w	fz¤Â‹	mL¡F¡fz¤ij	vGJf.

Ô®Î {3,{4,5}}A =

 A-‹	c£fz§fŸ,  , , , , {3,{4,5}}3 4 5Q " "", ,,

 ( )P A`  = , 3 , 4, 5 , {3,{4,5}}Q " """ , ,, ,

xU	KoÎW	fz¤Â‹	c£fz§fë‹	v©â¡if

 äf	mÂf	mséš	cW¥òfis¡	bfh©LŸs	fz§fS¡F	c£fz§fis	vGÂ	

mt‰¿‹	v©â¡ifia¡	fh©gJ	fodkhF«.	 	 vdnt,	bfhL¡f¥g£l	xU	KoÎW	

fz«	v¤jid	c£fz§fis¡	bfh©oU¡F«	v‹gij¡	fhz	xU	éÂia¡	fh©ngh«.

(i) A Q=  v‹w	fz«	m¡fz¤ij	k£Lnk	c£fzkhf¡	bfh©oU¡F«.

(ii) { }A 5=  v‹w	fz¤Â‹	c£fz§fŸ	Q  k‰W«	{5} MF«.

(iii) { , }A 5 6=  v‹w	fz¤Â‹	c£fz§fŸ	 ,{5},{6}Q  k‰W«	{5,6}  MF«.

(iv) { , , }A 5 6 7=  v‹w	 fz¤Â‹	 c£fz§fŸ ,{5},{6},{7},{5,6},{5,7},{6,7}Q  
k‰W«	{5,6,7}  MF«.

 Ï›étu§fŸ	Ã‹tU«	m£ltidæš	fh£l¥g£LŸsJ.

cW¥òfë‹	

v©â¡if
0 1 2 3

c£fz§fë‹	

v©â¡if
1 20
= 2 21= 4 22

= 8 23
=

 nk‰f©l	m£ltiz,	xU	fz¤Âš	cŸs	cW¥òfë‹	v©â¡ifæš	x‹iw	

mÂfç¡f,	 c£fz§fë‹	 v©â¡if	 ÏU	 kl§fh»wJ	 v‹gij¡	 fh£L»wJ.		

mjhtJ,	 x›bthU	 ãiyæY«	 c£fz§fë‹	 v©â¡if	 2-‹	 mL¡fhf	 cŸsJ	

v‹gij	bjçé¡»wJ. vdnt,	Ñœ¡f©l	bghJéÂia	eh«	bgW»nwh«.

m cW¥òfŸ	bfh©l	xU	fz¤Â‹	

c£fz§fë‹	v©â¡if	2m  MF«.

  Ïªj	2m  c£fz§fëš	bfhL¡f¥g£l	fzK«	cŸsl§»ÍŸsJ.

 vdnt,	m cW¥òfŸ	bfh©l	xU	fz¤Â‹	jF	c£fz§fë‹	v©â¡if 
2 1m

-  MF«.

( ) [ ( )] 2n A m n P A 2 ( )n A m
&= = =
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vL¤J¡fh£L 1.11

 Ã‹tU« fz§fŸ x›bth‹¿‹ c£fz§fŸ k‰W« jFc£fz§fë‹ 

v©â¡ifia¡ fh©f.

 (i) {3,4,5,6,7}A =   (ii) {1,2,3,4,5,9,12,14}A =

Ô®Î (i)  {3,4,5,6,7}A = . vdnt, ( )n A 5= . 

  c£fz§fë‹ v©â¡if = ( ) 2 32n P A 5
= =6 @ .

  jF c£fz§fë‹ v©â¡if = 2 15
- 32 1= - 31=

 (ii) {1,2,3,4,5,9,12,14}A = . ( )n A 8= . 

  c£fz§fë‹ v©â¡if 2 2 2 32 2 2 28 5 3
# # # #= = =  = 256

  jFc£fz§fë‹ v©â¡if = 2 18
-  = 256 1-  = 255

gæ‰Á 1.1

1. Ã‹tUtdt‰¿š vit fz§fshF«? ckJ éil¡F fhuz« TWf.

 (i) ešy ò¤jf§fë‹ bjhF¥ò

 (ii) 30 I él¡ Fiwthf cŸs gfhv©fë‹ bjhF¥ò

 (iii) äfÎ« Âwikahd g¤J fâj MÁça®fë‹ bjhF¥ò

 (iv) c‹ gŸëæYŸs khzt®fë‹ bjhF¥ò

 (v) mid¤J Ïu£il¥gil v©fë‹ bjhF¥ò

2. A = {0, 1, 2, 3, 4, 5} v‹f. fhèæl§fis !  mšyJ g  v‹w F¿pLfëš rçahd 

F¿æ£L ãu¥òf.

 (i) 0 ----- A  (ii) 6 ----- A  (iii) 3 ----- A
 (iv) 4 ----- A  (v) 7 ----- A

3. Ã‹tU« fz§fis fz¡f£lik¥ò Kiwæš vGJf. 

 (i) mid¤J äif Ïu£il¥gil v©fë‹ fz«

 (ii) 20I él¡Fiwthf cŸs KG v©fë‹ fz« 

 (iii) 3-‹ kl§Ffshf cŸs äif KG¡fë‹ fz«

 (iv) 15I él¡ Fiwthf cŸs x‰iw Ïaš v©fë‹ fz«

 (v) ‘TAMILNADU’ v‹w brhšèš cŸs vG¤J¡fë‹ fz«

4. Ã‹tU« fz§fis¥ g£oaš Kiwæš vGJf.

 (i) { : , 2 10}A x x xN 1! #=

 (ii) : ,B x x x
2
1

2
11Z 1 1!= -$ .
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 (iii) C = {x : x xU	gfh	v©	k‰W«	6-‹	xU	tFv©}

 (iv) { : 2 , 5}k‰W«X x x n nNn ! #= =

 (v) { : 2 1, 5, }M x x y y y W# != = -

 (vi) { :P x x= xU	KG, 16}x2 #

5. Ã‹tU«	fz§fis	étç¤jš	Kiwæš	vGJf.

 (i) A = {a, e, i, o, u}
 (ii) B = {1, 3, 5, 7, 9, 11}
 (iii) C = {1, 4, 9, 16, 25}
 (iv) P = {x : x v‹gJ	‘SET THEORY’ v‹w	brhšèš	cŸs	xU	vG¤J}

 (v) Q = {x : x v‹gJ	10-¡F«	20-¡F«	Ïil¥g£l	xU	gfhv©	}

6. Ã‹tU«	fz§fë‹	MÂ	v©fis¡	fh©f.

 (i) { : 5 , 5}k‰W«A x x n nNn 1!= =

 (ii) B = {x : x xU	M§»y	bkŒbaG¤J}
 (iii) X = {x : x xU	Ïu£il¥		gfhv©}
 (iv) P = {x : x < 0, x W! }

 (v) Q = { : ,x x x3 5 Z# # !- }

7. Ã‹tU«	fz§fëš	vit	KoÎW	fz§fŸ	k‰W«	 	 vit	Koéyh	fz§fŸ	

vd¡	fh©f.

 (i) A = {4, 5, 6, ...}

 (ii) B = {0, 1, 2, 3, 4, ... 75}

 (iii) X = {x : x xU	Ïu£il	Ïašv©}

 (iv) Y = {x : x v‹gJ	6-‹	kl§F	k‰W«	x > 0}

 (v) P = ‘KARIMANGALAM’ v‹w	brhšèš	cŸs	vG¤J¡fë‹	fz«.

8. Ã‹tU«	fz§fëš	vit	rkhd	fz§fshF«?

 (i) A = {2, 4, 6, 8, 10},  B = {1, 3, 5, 7, 9}

 (ii) X = { : ,1 6}, { :x x x Y x xN 1 1! = xU	M§»y	cæbuG¤J}

 (iii) P = {x : x xU	gfhv©	k‰W«	 x5 231 1 }

  Q = { : , 0 5x x xW 1! # }

9. Ã‹tU«	fz§fëš	vit	rkfz§fshF«?

 (i) A = {1, 2, 3, 4},  B = {4, 3, 2, 1}
 (ii) A = {4, 8, 12, 16},  B = {8, 4, 16, 18}
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 (iii) X = {2, 4, 6, 8}

  Y = {x : x xU	Ïu£il	KG	0 < x < 10}

 (iv) P = {x : x v‹gJ	10-‹	kl§F, x N! }

  Q = {10, 15, 20, 25 30, .... }

10. ÑnH	bfhL¡f¥g£LŸs	fz§fëèUªJ	rkfz§fis¤	nj®Î	brŒf.

 A = {12, 14, 18, 22},  B = {11, 12, 13, 14},  C = {14, 18, 22, 24}

 D = {13, 11, 12, 14},  E = { ,11 11- }, F = {10, 19},  G = { ,11 11- }, H = {10, 11}

11. { }Q Q=  MFkh?	fhuz«	TWf.

12. Ã‹tU«	fz§fëš	vit	rkfz§fŸ?	fhuz«	TWf.

 0, , {0}, { }Q Q

13. nfho£l	Ïl§fis	3  mšyJ M  v‹w	F¿pLfis¡	bfh©L	ãu¥òf.

 (i)   {3} ----- {0, 2, 4, 6}  (ii) {a } ----- {a, b, c}

 (iii) {8, 18} ----- {18, 8}  (iv) {d} ----- {a, b, c}

14. { , , , , , }X 3 2 1 0 1 2= - - -  k‰W« { :Y x x=  xU	KG	k‰W«	 3 2}x 1#- 	v‹f.

 (i) X v‹gJ	Y-‹	c£fzkhFkh?       (ii)  Y v‹gJ	X-‹	c£fzkhFkh?

15. A = {x : x v‹gJ	3 Mš	tFgL«	äif	KG} v‹w fz«

 B = {x : x v‹gJ 5-‹	kl§F, x N! } v‹w	fz¤Â‰F	c£fzkhFkh	vdnrhÂ¡f.

16. Ã‹tU«	fz§fë‹	mL¡F¡fz§fis	vGJf.

 (i) A = {x, y} (ii) X = {a, b, c} (iii) A = {5, 6, 7, 8} (iv) A Q=

17. Ã‹tU«	fz§fë‹	c£fz§fŸ	k‰W«	jF	c£fz§fë‹	v©â¡ifia¡	

fh©f.

 (i) A = {13, 14, 15, 16, 17, 18}

 (ii) B = { , , , , , , }a b c d e f g

 (iii) X = { : , }x x xW Ng!

18. (i)   A Q=  våš, ( )n P A6 @ fh©f      (ii) ( ) 3 , ( )våšn A n P A= 6 @	fh©f

 (iii) ( )n P A 512=6 @  våš, n(A) fh©f. 

 (iv)   ( )n P A 1024=6 @  våš, n(A) fh©f.

19. ( )n P A 1=6 @  våš,	A v‹w	fz¤ij¥	g‰¿	v‹d	TwKoÍ«?
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20. A = {x : x v‹gJ	11I	él¡	Fiwthf	cŸs	xU	Ïaš	v©}

 B = {x : x xU	Ïu£il¥gil	v©	k‰W« 1 < x < 21}

 C = {x : x xU	KG	k‰W« x15 25# # } våš

 (i) A, B, C v‹w	fz§fë‹	cW¥òfis¥	g£oaèLf.

 (ii) n(A),  n(B),  n(C) M»at‰iw¡	fh©f.

 (iii) Ã‹tUdt‰iw	rç	(T) mšyJ jtW (F) vd¡	TWf.

   (a) B7 !            (b)  16 Ag   

  (c) { , , } C15 20 25 1   (d) { , } B10 12 1  

1.5 fz¢ brašfŸ (Set Operations)
1.5.1 bt‹gl« (Venn Diagram)

 toéaèš	 fU¤J¡fŸ	 mšyJ	 ãfœÎfis	

és¡fÎ«,	 Áy	 rka§fëš	 fz¡Ffë‹	 Ô®ÎfŸ	

fhzÎ«	 gl§fŸ	 mšyJ	 tiugl§fis	 eh«	

ga‹gL¤J»nwh«.

	 fâjéaèš	fz§fS¡F	Ïilnaahd	

bjhl®òfis¡	F¿¡fÎ«	k‰W«	fz¢brašfis	

gh®¤J	 òçªJ	 bfhŸsÎ«	 eh«	 ga‹gL¤J«	

gl§fŸ	bt‹gl§fŸ	MF«.

1.5.2 mid¤J¡fz« (Universal Set)

 bfhL¡f¥g£l	 éthj¤Â‰F	 bghU¤jkhd	 mid¤J	 cW¥òfisÍ«	

cŸsl¡»a	xU	fz¤Âid¡	fUJtJ	Áy	neu§fëš	gaDŸsjh»wJ.

K¡»a fU¤J                                                               mid¤J¡fz«

     	 xU	 F¿¥Ã£l	 éthj¤Â‰F	 vL¤J¡	 bfh©l	 mid¤J	

cW¥òfisÍ«	 cŸsl¡»a	 fz«	 mid¤J¡fz«	 vd¥gL«.	

mid¤J¡fz«	U v‹w	F¿p£lhš	F¿¥Ãl¥gL«.

vL¤J¡fh£lhf,	

	 j‰rka«	 eh«	 éthj¤Â‰F	 vL¤J¡	 bfh©l	 cW¥òfŸ	 KG¡fŸ	 våš,	

mid¤J¡	fz«	U v‹gJ	mid¤J	KG¡fë‹	fzkhF«.		mjhtJ,	 { : }U n n Zd=  

   x›bthU	fz¡»‰F«	mid¤J¡fz«	khWglyh«.

#h‹	 bt‹	 v‹w	 Ãç£oZ	 eh£L	

fâj	nkij	fz§fS¡F«	fz¢	

brašfS¡F«	cŸs	bjhl®òfis	

f©zhš	 fh©gj‰F	 cjÎ«	

tiugl§fŸ	 tiuÍ«	 Kiwia¥	

ga‹gL¤Âdh®.

#h‹ bt‹ 

(1834-1883)

F¿¥ò
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A

U
Al

Al (ãHè£l¥gFÂ)
gl« 1.2

a c

e f
g

b
d h

 bt‹gl§fŸ	 _y«	 F¿¥ÃL«	 nghJ	 bghJthf	

mid¤J¡fz¤ij	 xU	 br›tfkhfÎ«,	 mj‹	 jF	

c£fz§fis	 t£l§fŸ	 mšyJ	 ÚŸt£l§fshfÎ«	

F¿¥ngh«.	 mt‰¿‹	 cW¥òfis	 gl¤Â‹	 cŸns	

vGJnth«.

1.5.3 xU fz¤Â‹ ãu¥ò¡fz« (Complement of a Set)

K¡»a fU¤J                                                                  ãu¥ò¡fz«

fz«	A-š	Ïšyhj	Mdhš	mid¤J¡	fz«	U-š	cŸs	cW¥òfis¡	

bfh©l	 fz«,	 A-‹	 ãu¥ò¡fz«	 vd¥gL«.	 A v‹w	 fz¤Â‹	

ãu¥ò¡fz¤ij	AlmšyJ Acvd¡	F¿¥ngh«.

F¿p£il¥ go¤jš

F¿p£oš, { : }k‰W«A x x U x Ag!=l

vL¤J¡fh£lhf,	

 U   = { , , , , , , , }a b c d e f g h  k‰W« A = { , , , }b d g h  våš.

 { , , , }A a c e f=l

 bt‹gl¤Âš,	fz«	A-‹	ãu¥ò¡fz«	 AlI	gl«	

1.2- š	cŸsJ	nghš	F¿¥Ãlyh«.

     (i)  ( )A A=l l      (ii)  UQ =l   (iii)  U Q=l

1.5.4 ÏU fz§fë‹ nr®¥ò (Union of Two Sets)

K¡»a fU¤J                                                                nr®¥ò¡fz«

A, B	 v‹w	ÏU	fz§fë‹	nr®¥ò¡fz«	v‹gJ	A mšyJ B mšyJ 

Ïu©oY«	cŸs	cW¥òfis¡	bfh©l	fzkhF«.	 	Ïjid	 A B,

vd	vGjyh«.

F¿p£il¥ go¤jš

, nr®¥ò

A B,  v‹gij	‘A nr®¥ò B’ vd¥	go¥ngh«.	

F¿p£oš,	 { : }mšyJA B x x A x B, ! !=

3

1 5 6

4 7

8

A

U

gl« 1.1

F¿¥ò
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vL¤J¡fh£lhf,

      A = {11, 12, 13, 14}  k‰W«	  

      B = {9, 10, 12, 14, 15} våš,

  A B,  = {9, 10, 11, 12, 13, 14, 15}

 ÏU	 fz§fë‹	 nr®¥Ãid	 bt‹gl¤Âš	

gl«	1.3-š	cŸsthW	F¿¥Ãlyh«.

(i) A A A, =       (ii)    A A, Q =             (iii) A A U, =l

(iv) A v‹w	fz«	mid¤J¡fz«	U-‹	c£fz«	våš,	A U U, =

(v) A B3  våš,	våš	k£Lnk A B B, =  (vi) A B B A, ,=

vL¤J¡fh£L 1.12

  Ã‹tU«	fz§fë‹	nr®¥Ãid¡	fh©f.

 (i) {1,2,3,5,6} {4,5,6,7,8}k‰W«A B= =

 (ii) {3,4,5}X = 	k‰W«	Y Q=

Ô®Î (i) A = {1, 2, 3, 5, 6} k‰W«   B = {4, 5, 6, 7, 8}

    1, 2, 3, 5, 6 ; 4, 5, 6, 7, 8  (5, 6 ÂU«g	tªJŸsd)

    { , , , , , , , }A B 1 2 3 4 5 6 7 8` , =

 (ii)  = {3,4,5}, Y Q= .  Y-š	cW¥òfŸ	vJÎ«	Ïšiy.	

    { , , }X Y 3 4 5` , =

1.5.5 ÏU fz§fë‹ bt£L (Intersection of Two Sets)

K¡»a fU¤J                                                                bt£L¡fz«

A, B v‹w	ÏU	fz§fë‹	bt£L¡fz«	v‹gJ	A k‰W«	B Ïu©oY«	

bghJthf	cŸs	cW¥òfis¡	bfh©l	fzkhF«.		Ïjid	A B+ 	vd	

vGJnth«.

F¿p£il¥ go¤jš

+ bt£L

A B+  v‹gij ‘A bt£L B’ vd¥	go¡fyh«.		

F¿p£oš, { : }k‰W«A B x x A x B+ ! !=  vd	vGJnth«.

F¿¥ò

ãidÎ T®ªJ  
éilaë !
( )A A B,1 k‰W«
( )B A B,1 vd	

TwKoÍkh?

A B,  (ãHè£l¥gFÂ)
gl« 1.3

U
A B

11

13

9
10

15

12
14
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vL¤J¡fh£lhf,

    A = { , , , , }a b c d e   k‰W«	B = { , , , }a d e f  v‹f.

    { , , }A B a d e` + =

	 ÏU	fz§fë‹	bt£L¡fz¤ij	gl«	1.4-š 

fh£oÍŸsthW	bt‹gl¤Â‹	_y«	F¿¥Ãlyh«.

   (i) A A A+ =  (ii) A + Q Q=

(iii) A A+ Q=l  (iv) A B B A+ +=

(v) A v‹gJ	mid¤J¡fz«	U-é‹	c£fz«	våš	A U A+ =

(vi) A B3  våš,	våš	k£Lnk A B A+ =  

vL¤J¡fh£L 1.13

 (i)  A = { 10, 11, 12, 13},  B = {12, 13, 14, 15}  
 (ii) A = {5, 9, 11}, B = Q  våš,	A B+  fh©f.

Ô®Î (i)  A = {10, 11, 12, 13} k‰W«  B = {12, 13, 14, 15}.

   12, 13 v‹gd A k‰W« B Ïu©o‰F«	bghJthdit.

   `   A B+  = {12, 13} 

 (ii)  A = {5, 9, 11} k‰W«  B = Q  . 

   A k‰W«	B-¡F	bghJthd	cW¥ò	vJÎ«	Ïšiy	v‹gjhš,	A B+ Q=

B A3  v‹wthW	 cŸs	 A, B v‹w	 fz§fë‹	 nr®¥ò	 k‰W«	 bt£L	

M»at‰iw	bt‹gl§fë‹	_y«	Kiwna	 gl«	 1.6	 k‰W«	 gl«	 1.7-š 

fh£oÍŸsthW	F¿¥ngh«.

1.5.6 bt£lh¡fz§fŸ mšyJ nruh¡fz§fŸ (Disjoint Sets)

K¡»a fU¤J                                                                    bt£lh¡fz«

A	k‰W«	B v‹w	ÏU	fz§fS¡F«	bghJthd	cW¥ò	Ïšiybaåš,	

m›éU	 fz§fS«	 bt£lh¡fz§fŸ	 	 mšyJ	 nruh¡fz§fŸ	

vd¥gL«.

A	k‰W«	B	v‹w	fz§fŸ	bt£lh¡fz§fŸ	våš,	A B+ Q=  MF«.

F¿¥ò

ãidÎ T®ªJ éilaë!
( )A B A+ 1  k‰W«

( )A B B+ 1  vd¡	TwKoÍkh?

F¿¥òiu

A

B B

A

B

A

B A3

gl«1.5
A B,  (ãHè£l¥gFÂ)

gl«1.6
A B+  (ãHè£l¥gFÂ)

gl«1.7

B
U

A

A B+  (ãHè£l¥gFÂ)
gl« 1.4

b
f

c

a
d
e
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vL¤J¡fh£lhf,

{ , , , }A 5 6 7 8=  k‰W«	  B  = {11, 12, 13} v‹w	

fz§fis¡	fUJf.

Ï¥nghJ	 A B+ Q= . vdnt,	 A k‰W« B v‹gd	

bt£lh¡fz§fshF«.

 A, B v‹w	 ÏU	 bt£lh¡fz§fis	 gl«	 1.8-š 

fh£oÍŸsthW	bt‹gl«	_y«	F¿¥Ãlyh«.

(i) A k‰W«	  B v‹w	 ÏU	 bt£lh¡fz§fë‹	

nr®¥ig	gl«	1.9-š	fh£oÍŸsthW	bt‹gl«	

_y«	F¿¡fyh«.

   (ii) A B+ Q!  våš, A k‰W«	 B v‹w	

ÏUfz§fS«	 bt£L«	 fz§fŸ	

(overlapping sets)		vd¥gL«.

vL¤J¡fh£L 1.14
	 bfhL¡f¥g£l	 A = {4, 5, 6, 7} k‰W« B = {1, 3, 8, 9} v‹w	ÏU	fz§fS¡F A B+  
fh©f.  

Ô®Î A = {4, 5, 6, 7} k‰W« B = {1, 3, 8, 9}. Ï§F A B+ Q= .
 vdnt,	A k‰W« B v‹gd	bt£lh¡fz§fshF«.

1.5.7 ÏU fz§fë‹ é¤Âahr« (Difference of Two sets)

K¡»a fU¤J                                                    fz§fë‹ é¤Âahr«

     A k‰W«	B v‹w	ÏU	fz§fë‹	é¤Âahr	fzkhdJ,	A-š	cŸs	

Mdhš	B-š	Ïšyhj	cW¥òfis¡	bfh©l	fzkhF«.		ÏU	fz§fë‹	

é¤ÂahrkhdJ	A B-  mšyJ \A B 	vd¡	F¿¡f¥gL«.

F¿p£il¥ go¤jš

A B-  mšyJ \A B A é¤Âahr« B 

F¿p£oš, { : }k‰W«A B x x A x Bg!- =

Ïnjnghš, { : }k‰W«B A x x B x Ag!- = .

vL¤J¡fh£lhf,

A = {2, 3, 5, 7, 11} k‰W«  B = {5, 7, 9, 11, 13} v‹w	fz§fis¡	fUJf.

A B-  I¡fhz A-æèUªJ B-š	cŸs	cW¥òfis	eh«	Ú¡F»nwh«.

       {2, 3}A B` - =

(i) bghJthf, A B B A!- - .      (ii) A B B A A B+- = - =

(iii) U A A- = l    (iv) U A A- =l

F¿¥ò

A

U

B

bt£lh¡fz§fŸ

gl«1.8

B

U

A

A B,  (ãHè£l¥gFÂ)
gl«1.9

F¿¥ò
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 A k‰W«	 B v‹w	ÏU	 fz§fë‹	é¤ÂahrkhdJ	 gl«	 1.10 k‰W«	 gl«	 1.11 
M»at‰¿š	fh£l¥g£LŸsthW	bt‹gl§fŸ	_y«	F¿¡f¥gL«.		ãHè£l¥gFÂ	ÏU	

fz§fë‹	é¤Âahr¤ij¡	F¿¡»wJ.

 

vL¤J¡fh£L 1.15 

 { 2, 1,0,3,4}, { 1,3,5}A B= - - = -  våš (i) A B-   (ii) B A-  fh©f.

Ô®Î A = { , , , , }2 1 0 3 4- -  k‰W« B = { , , }1 3 5- . 
 (i)  A B-  = { , , }2 0 4-   (ii)  B A-  = { 5 }

1.5.8 fz§fë‹ rk¢Ó® é¤Âahr« (Symmetric Difference of Sets)

K¡»a fU¤J                                       ÏU fz§fë‹ rk¢Ó® é¤Âahr«

  A k‰W«	 B v‹w	 ÏU	 fz§fë‹	 rk¢Ó®	 é¤ÂahrkhdJ	 mt‰¿‹	

é¤Âahr§fë‹	nr®¥ghF«.	Ïjid	A BD  vd¡F¿¥ÃLnth«.

F¿p£il¥ go¤jš

A BD  A rk¢Ó®é¤Âahr« B
F¿p£oš,  ( ) ( )A B A B B A,D = - -

vL¤J¡fh£lhf,

 A = { , , , }a b c d  k‰W«	B = { , , , }b d e f  v‹w	fz§fis	fUJf.

A B-  = {a, c} k‰W«B A-  = {e, f } vd	eh«	bgW»nwh«.

( ) ( )A B A B B A` ,D = - -   = { , , , }a c e f

 A k‰W«	 B v‹w	 ÏU	 fz§fë‹	 rk¢Ó®	

é¤ÂahrkhdJ	 gl«	 1.12-š	 fh£l¥g£LŸsthW	

bt‹gl«	_y«	F¿¡f¥gL«.	ãHè£l¥gFÂ	A k‰W«	B 

fz§fë‹	rk¢Ó®	é¤Âahr¤ij¡	F¿¡»wJ.

 (i) A A3 Q=  (ii)  A B B A3 3=

 (iii) bt‹gl«	1.12-š	ÏUªJ	 :A B x x A B3 +g= " , vd	vGjyh«.		vdnt	

A k‰W«	B	Ïu©o‰F«	bghJthf	Ïšyhj	cW¥òfis¥	g£oaèLtj‹	

_y«	eh«	A B3 -‹	cW¥òfis	neuoahf	fhzKoÍ«.

B
U

A

A – B
gl«	1.10

B

U

A

B – A
gl«	1.11

B

U

A

A-B B-A

( ) ( )A B A B B A3 ,= - -  
gl«1.12F¿¥ò



24

m¤Âaha« 1

vL¤J¡fh£L 1.16
 A = {2, 3, 5, 7, 11} k‰W« B = {5, 7, 9, 11, 13} våš, A B3  fh©f.

Ô®Î A = {2, 3, 5, 7, 11} k‰W« B = {5, 7, 9, 11, 13}
 A B-  = {2, 3}  k‰W«  B A- = {9, 13}.  
 Mjyhš, A B3  = ( ) ( )A B B A,- -  = {2, 3, 9, 13}

gæ‰Á 1.2

1. Ã‹tU« fz§fS¡F A B,  k‰W« A B+  fh©f.

 (i) A = {0, 1, 2, 4, 6} k‰W« B = { , , , , , }3 1 0 2 4 5- -

 (ii) A = {2, 4, 6, 8} k‰W« B = Q
 (iii) A = { : , 5}x x xN! #  k‰W« B = { x : x v‹gJ 11I él¡ Fiwthd gfhv©}
 (iv) A = { : , 2 7} { : , 0 6}k‰W«x x x B x x xN W1! # ! # #=

2. A = {x : x v‹gJ 5-‹ kl§F,  x #  30 k‰W« x N! }, 
 B = {1, 3, 7, 10, 12, 15, 18, 25} våš, (i) A B,    (ii) A B+  fh©f.

3. { : 2 , 20 }k‰W«X x x n x n N# != = k‰W«     
{ : 4 , 20 }k‰W«Y x x n x n W# != =  våš, (i) X Y,    (ii) X Y+  fh©f.

4. U = {1, 2, 3, 6, 7, 12, 17, 21, 35, 52, 56},
 P = {7 Mš tFgL« v©fŸ}, Q = {gfhv©fŸ} våš, 
 { : }x x P Q+!  v‹w fz¤Â‹ cW¥òfis¥ g£oaèLf.

5. Ã‹tU« fz§fëš vitæu©L bt£lh¡fz§fŸ vd¡ TWf.

 (i) A = {2, 4, 6, 8}, B = {x : x xU Ïu£il¥gil v© < 10, x N! }
 (ii) X = {1, 3, 5, 7, 9},    Y = {0, 2, 4, 6, 8, 10}
 (iii) P = {x : x xU gfhv© < 15} ;    Q = {x : x v‹gJ 2-‹ kl§F k‰W« x < 16}
 (iv) R = { , , , , }, { , , , , }a b c d e S d e a b c=

6. (i) U = { : 0 10, }x x x W# # !  k‰W« { :A x x= v‹gJ 3-‹ kl§F} våš, 
Al I¡ fh©f.

 (ii) U v‹gJ Ïaš v©fë‹ fz« k‰W« Al v‹gJ mid¤J gFv©fë‹ 

fz« våš, A I¡ fh©f.

7. { , , , , , , , }U a b c d e f g h= , { , , , } { , , , }k‰W«A a b c d B b d f g= =  våš, Ã‹tU« 

fz§fis¡ fh©f.

 (i) A B,  (ii) ( )A B, l (iii) A B+  (iv) ( )A B+ l

8. { :1 10, }U x x x N# # != ,  A = {1, 3, 5, 7, 9} k‰W«  B = {2, 3, 5, 9, 10} våš, 

Ã‹tU« fz§fis¡ fh©f.

 (i)  Al  (ii)  Bl (iii) A B,l l (iv) A B+l l 

9. U = {3, 7, 9, 11, 15, 17, 18}, M = {3, 7, 9, 11} k‰W« N = {7, 11, 15, 17} våš, 

Ã‹tU« fz§fis¡ fh©f.
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 (i) M N-  (ii) N M-  (iii) N M-l  (iv) M N-l

 (v) ( )M M N+ -  (vi) ( )N N M, -  (vii) ( )n M N-  

10. A = {3, 6, 9, 12, 15, 18}, B = {4, 8, 12, 16, 20}, C = {2, 4, 6, 8, 10, 12} k‰W«

 D = {5, 10, 15, 20, 25} våš,	Ã‹tUtdt‰iw¡	fh©f.

  (i) A B-    (ii) B C-     (iii) C D-      (iv) D A-     (v) ( )n A C-   

11. U = {x : x v‹gJ	50 I	él¡	Fiwthd	äif	KG}, 
 A = {x : x v‹gJ 4 Mš	tFgL«},
 B = {x : x I 14 Mš	tF¤jhš	ÛÂ	2 »il¡F«} 
 våš,	(i) U,  A k‰W« B M»at‰¿‹	cW¥òfis¥	g£oaèLf.

   (ii) A B, , A B+ , ( )n A B, , ( )n A B+  M»at‰iw¡	fh©f

12. Ã‹tU«	fz§fë‹	rk¢Ó®	é¤Âahr«	fh©f.

 (i) { , , , , }, { , , , , }X a d f g h Y b e g h k= =

 (ii) { : 3 9, }, { : 5, }P x x x Q x x xN W1 1 1! != =

 (iii) { , , , , , }, { , , , , , }A B3 2 0 2 3 5 4 3 1 0 2 3= - - = - - -

13. bt‹gl«	1.13I¥	ga‹gL¤Â			Ã‹tU«	édh¡fS¡F	éilaë.

  (i) U, E, F, E F,   k‰W«	E F+  Ït‰¿‹	

cW¥òfis¥	g£oaèLf.

 (ii) ( )n U ,  ( )n E F,  k‰W«  ( )n E F+  M»at‰iw¡	

fh©f.

14. bt‹gl«	1.14I¥	ga‹gL¤Â	Ã‹tU«	édh¡fS¡F	

éilaë.

 (i)  U, G k‰W« H Ït‰¿‹	cW¥òfis¥	g£oaèLf

 (ii)  Gl,  H l, G H+l l, ( )n G H, l k‰W« ( )n G H+ l 
M»at‰iw¡	fh©f.

1.6 fz¢ brašfis bt‹gl§fŸ _y« F¿¥ÃLjš 

 Ï¥bghGJ	nkY«	Áy	fz¢	brašfis	bt‹gl§fŸ	_y«	F¿¥ÃLnth«.

(a) A B,       (b)  A B, l^ h

3

E

U

F

10

1

2

4

7

9

11

5

G

U
H

9

1

4

8

2

6

10

3

gl« 1.13

gl« 1.14

B

U

A

U

A B

gl« 1.15 gl« 1.16 
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(c) A B,l l

 Ïnjnghš,	 ÑœfhQ«	 gl§fëš	 ãHè£l¥gFÂfŸ	 x›bth‹W«	 Ã‹tU«	

fz¢brašfis¡	F¿¡»‹wd.

fz§fŸ	 k‰W«	 fz¢	 brašfis	
bt‹gl§fŸ	_y«	F¿¥Ãl	Ã‹tU«		KiwiaÍ«	eh«	
ga‹gL¤jyh«.

	 fz§fŸ	 A k‰W«	 B v‹git	 mid¤J¡	

fz¤ij¥	gl«	1.22-š	cŸsthW	eh‹F	gFÂfshf¥	

Ãç¡»wJ.	Ïªeh‹F	gFÂfS«	milahs¤Â‰fhf	

v©âl¥gL»‹wd.	 Ïªj	 v©âLjš	 éU¥g«	

nghš	(arbitrary)mikayh«.

gFÂ 1 A k‰W«	B v‹w	ÏUfz§fS¡F«	btënaÍŸs	cW¥òfis¡	bfh©oU¡F«.

gFÂ 2 A-š	cŸs	Mdhš	B-š	Ïšyhj	cW¥òfis¡	bfh©oU¡F«.

gFÂ 3 A k‰W«	B v‹w	ÏU	fz§fS¡F«	bghJthd	cW¥òfis¡	bfh©oU¡F«.

gFÂ 4 B-š	cŸs	Mdhš	A-š	Ïšyhj	cW¥òfis¡	bfh©oU¡F«.

A B,l l  (ãHè£l¥gFÂ)
gl« 1.17

U

BA

U

BA

go 1 : Al gFÂia	ãHèLf

go 2 : Bl gFÂia	ãHèLf

U

BA

B
U

A B

U

A

A B+   (ãHè£l¥gFÂ)
gl« 1.18

A B+ l^ h   (ãHè£l¥gFÂ)
gl« 1.19

A B+l   (ãHè£l¥gFÂ)
gl« 1.21

B

U

AB

U

A

A B+ l  (ãHè£l¥gFÂ)
gl« 1.20.

F¿¥òiu

A

U

B

2 3 4

1

gl« 1.22
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vL¤J¡fh£L 1.17

 mU»YŸs	 gl¤ij¥	 ngh‹w	 bt‹gl§fŸ	 tiuªJ	

Ã‹tU«	fz§fis¡	F¿¡F«	gFÂfis	ãHèLf

 (i) Al   (ii) Bl     (iii) A B,l l     (iv) ( )A B, l      (v) A B+l l

Ô®Î

(i)  Al  

(ii)  Bl     

(iii)  A B,l l 

(iv)  ( )A B, l   

B

U

A

gl« 1.23

ãHèl	F¿¥ò

fz« ãHè£l¥	gFÂ

Al 1 k‰W« 4

ãHèl	F¿¥ò

fz« ãHè£l¥	gFÂ

Bl 1 k‰W« 2

B

U

A

Bl  (ãHè£l¥gFÂ)
gl« 1.25

B

U

A

A B,l l  (ãHè£l¥gFÂ)
gl« 1.26

ãHèl	F¿¥ò

fz« ãHè£l¥	gFÂ

Al 1 k‰W« 4

Bl 1 k‰W« 2

A B,l l  1, 2 k‰W« 4

U

A B

( )A B, l  (ãHè£l¥gFÂ)
gl« 1.27

ãHèl	F¿¥ò

fz« ãHè£l¥	gFÂ

A B, 2, 3 k‰W« 4

( )A B, l 1

Al  (ãHè£l¥gFÂ)
gl« 1.24

U

BA
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(v)  A B+l l

K¡»a KoÎfŸ

 A k‰W«	B v‹w	KoÎW	fz§fS¡F	Ã‹tU«	gaDŸs	Áy	KoÎfis	eh«	

fh©ngh«.

 (i) ( ) ( ) ( )n A n A B n A B+= - +

 (ii) ( ) ( ) ( )n B n B A n A B+= - +

 (iii) ( ) ( ) ( ) ( )n A B n A B n A B n B A, += - + + -

 (iv) ( ) ( ) ( ) ( )n A B n A n B n A B, += + -

 (v) , ( ) ( ) ( )vD« nghJA B n A B n A n B+ ,Q= = + .

 (vi) ( ) ( ) ( )n A n A n U+ =l

vL¤J¡fh£L  1.18

 bfhL¡f¥g£l	bt‹gl¤ÂèUªJ	Ã‹tUtdt‰iw¡	fh©f.	

 (i) A          (ii) B            (iii) A B,          (iv) A B+  

	 nkY«	 ( ) ( ) ( ) ( )n A B n A n B n A B, += + - 	vd¢	rçgh®¡f.

Ô®Î		 bt‹gl¤ÂèUªJ	(i) A = {2, 3, 4, 5, 6, 7, 8, 9} 

 (ii)   B = {3, 6, 9,} (iii) A B,  = {2, 3, 4, 5, 6, 7, 8, 9}   (iv)  A B+  = {3, 6, 9}

 Ï¥bghGJ, ( ) , ( ) , ( ) , ( )n A n B n A B n A B8 3 8 3, += = = = . 

 ( ) ( ) ( )n A n B n A B++ -  = 8 3 3+ -  = 8

       vdnt,  ( ) ( ) ( )n A n B n A B++ -  = ( )n A B,  

vL¤J¡fh£L 1.19

	 bfhL¡f¥g£LŸs	bt‹gl¤ÂèUªJ			

 (i) A   (ii) B   (iii) A B,    (iv) A B+ 	M»at‰iw¡	

fh©f.	 nkY«	 ( ) ( ) ( ) ( )n A B n A n B n A B, += + - 	 vd¢	

rçgh®¡f.	

U

A B

A B+l l  (ãHè£l¥gFÂ)
gl« 1.28

ãHèl	F¿¥ò

fz« ãHè£l¥	gFÂ

Al 1 k‰W« 4

Bl 1 k‰W« 2

A B+l l  1

B

U

A

A-B B-A

gl« 1.29

gl« 1.30

A B+

A

U

B
a

d

g

b

e

h

c

f
i

j

gl« 1.31
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Ô®Î bt‹gl¤ÂèUªJ

 (i) A = { , , , , , }a b d e g h        (ii) B = { , , , , , , }b c e f h i j

 (iii) A B,  = { , , , , , , , , ,a b c d e f g h i j}  (iv) A B+  = { , , }b e h

 vdnt, ( ) 6, ( ) 7, ( ) 10, ( ) 3n A n B n A B n A B, += = = = . 

  ( ) ( ) ( )n A n B n A B++ -  = 6 7 3+ - = 10 

 vdnt,   ( ) ( ) ( )n A n B n A B++ -  = ( )n A B,  MF«.

vL¤J¡fh£L 1.20
 ( ) 12, ( ) 17 ( ) 21k‰W«n A n B n A B,= = = 	våš,	 ( )n A B+ 	fh©f.

Ô®Î ( ) 12, ( ) 17 ( ) 21k‰W«n A n B n A B,= = =  

 ( ) ( ) ( ) ( )n A B n A n B n A B, += + -  v‹w	N¤Âu¤ij¥	ga‹gL¤j,

 ( )n A B+  = 12 17 21+ - = 8

vL¤J¡fh£L 1.21

 xU	 efu¤Âš	 cŸst®fëš	 65%	 eg®fŸ	 jäœ	 Âiugl§fisÍ«	 40% eg®fŸ	

M§»y¤	 Âiu¥gl§fisÍ«	 fh©»wh®fŸ.	 20% eg®fŸ	 jäœ	 k‰W«	 M§»y¤	

Âiu¥gl§fŸ	 Ïu©ilÍ«	 fh©»wh®fŸ.	 Ï›éU	 bkhê¤	 Âiu¥gl§fisÍ«	

gh®¡fhjt®fŸ	v¤jid	rjÅj«	vd¡fh©f.

Ô®Î  efçš	cŸs	bkh¤j	eg®fŸ	100	ng®	v‹f.		T v‹gJ	jäœ	Âiu¥gl«	fh©ngh®	

fz«	k‰W«	E v‹gJ	M§»y¤	Âiu¥gl«	fh©ngh®	fz«	v‹f.	

	 ÃwF	 ( ) 65, ( ) 40 ( ) 20k‰W«n T n E n T E+= = =  . 

 Ï›éU	 Âiu¥gl§fëš	 VnjD«	 xU	 bkhê¤	 Âiu¥gl¤ijahtJ	 fhQ«	

k¡fë‹	rjÅj«	

 ( )n T E,  = ( ) ( ) ( )n T n E n T E++ -  

  = 65 40 20+ -  = 85

	 vdnt,	Ï›éU	Âiu¥gl§fëš	vªj	xU	Âiu¥gl¤ijÍ«	gh®¡fhjt®	rjÅj«

  100 85-  = 15

kh‰WKiw

 bt‹gl¤ÂèUªJ,	 ÏU	 Âiu¥gl§fëš	

VnjD«	 xU	 Âiu¥gl¤ijahtJ	 fhQ«	 k¡fë‹	

rjÅj«	  = 45 20 20 85+ + =

 vdnt,	Ï›éU	bkhê¤Âiugl§fëš	vªj	xU	

Âiu¥gl¤ijÍ«	gh®¡fhjt®	rjÅj«	= 100 - 85 = 15

T E

45 20 20

gl« 1.32



30

m¤Âaha« 1

vL¤J¡fh£L 1.22

 1000	 FL«g§fëš	 el¤j¥g£l	 X®	 MŒéš,	 484	 FL«g§fŸ	 ä‹rhu	

mL¥igÍ«,	 552 FL«g§fŸ	 vçthÍ	 mL¥igÍ«	 ga‹gL¤Jtjhf	 f©l¿a¥g£lJ.		

mid¤J	 FL«g§fS«	 Ï›éU	 mL¥òfëš	 Fiwªjg£r«	 VnjD«	 xU	 mL¥ig	

ga‹gL¤J»wh®fŸ	 våš,	 Ïu©L	 tif	 mL¥òfisÍ«	 ga‹gL¤J«	 FL«g§fŸ	

v¤jid	vd¡	fh©f.

Ô®Î E v‹gJ	ä‹rhu	mL¥ig¥	ga‹gL¤J«	FL«g§fë‹	fz«	k‰W«	G v‹gJ	

vçthÍ	mL¥ig¥	ga‹gL¤J«	FL«g§fë‹	fz«	v‹f.

 ( ) , ( ) , ( )n E n G n E G484 552 1000,= = = .
	 Ïu©L	tif	mL¥òfisÍ«	ga‹gL¤J«	FL«g§fë‹	v©â¡if	x v‹f.		

Ã‹d®,	 ( )n E G x+ =

        ( ) ( ) ( ) ( )n E G n E n G n E G, += + -  v‹w	N¤Âu¤ij¥	ga‹gL¤j,	

 1000 = x484 552+ -

 x&  = 1036 1000-   =  36

vdnt,	36 FL«g§fŸ	Ïu©L	tif	mL¥òfisÍ«	ga‹gL¤J»‹wd®.

kh‰WKiw

 bt‹gl¤ÂèUªJ,

 x x x484 552- + + -  = 1000
                      x1036& -  = 1000
                      &       x-  = 36-

   x = 36

 vdnt,	36 FL«g§fŸ	Ïu©L	tif	mL¥òfisÍ«	ga‹gL¤J»‹wd®.

vL¤J¡fh£L 1.23

 50	khzt®fŸ	cŸs	xU	tF¥Ãš,	x›bthU	khztD«	fâj«	mšyJ	m¿éaš	

mšyJ	Ïu©oY«	nj®¢Á¥	bg‰WŸsd®.	10 khzt®fŸ	Ïu©L	ghl§fëY«	nj®¢Á¥	

bg‰WŸsd®	 k‰W«	 28	 khzt®fŸ	 m¿éaèš	 nj®¢Á¥	 bg‰WŸsd®.	 fâj¤Âš	

nj®¢Á¥	bg‰w	khzt®fŸ	v¤jid	ng®?

Ô®Î M = 	 fâj¤Âš	nj®¢Á¥	bg‰w	khzt®fë‹	fz«	v‹f.

 S  = m¿éaèš	nj®¢Á¥	bg‰w	khzt®fë‹	fz«	v‹f.	

	 	Ã‹d®, ( ) 28, ( ) 10n S n M S+= = ,  ( )n M S 50, =

        n M S,^ h = n M n S n M S++ -^ ^ ^h h h

        50 = n M 28 10+ -^ h

 &   n M^ h = 32

E G

484 - x x 552 - x

gl« 1.33
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kh‰WKiw

 bt‹gl¤ÂèUªJ,

     x + 10 + 18  = 50

         x = 50 28-  = 22

 fâj¤Âš nj®¢Á¥ bg‰w khzt®fë‹ v©â¡if = x + 10 = 22 + 10 = 32

gæ‰Á 1.3

1. Ã‹tU« fz§fë‹ cW¥òfis¡ bfhL¡f¥g£l bt©gl¤Âš rçahd 

Ïl¤Âš F¿¡fÎ«.

 U = {5, 6, 7, 8, 9, 10, 11, 12, 13}

 M = {5, 8, 10, 11},   N = {5, 6, 7, 9, 10}

2. A, B v‹w  ÏU fz§fëš, A v‹gJ 50 cW¥òfisÍ« B v‹gJ 65 cW¥òfisÍ« 

k‰W« A B,  v‹gJ 100 cW¥òfisÍ« bfh©oUªjjhš, A B+ v‹gJ v¤jid 

cW¥òfis¡ bfh©oU¡F«?

3. A, B v‹w ÏUfz§fŸ Kiwna 13 k‰W« 16 cW¥òfis¥ bg‰¿Uªjhš, A B,

bg‰WŸs Fiwªjg£r k‰W« mÂfg£r cW¥òfë‹ v©â¡ifia¡ fh©f

4. ( ) , ( ) , ( )n A B n A B n A5 35 13+ ,= = =  våš, ( )n B  fh©f.

5. ( ) , ( ) , ( ) , ( )n A n B n A B n A26 10 30 17,= = = =l  våš, ( )n A B+  k‰W« ( )n ,  
fh©f.

6. ( ) , ( ) , ( ) , ( )n n A n A B n B38 16 12 20, += = = =l  våš, ( )n A B,  fh©f.

7. 30, 180, 60n A B n A B n A B, +- = = =^ ^ ^h h h  v‹wthW cŸs Ïu©L KoÎW 

fz§fŸ A k‰W« B våš, n B^ h I¡ fh©f.

8. xU efu¤Â‹ k¡fŸ bjhif 10000.  Ït®fëš 5400 ng® brŒÂ¤jhŸ A IÍ« 4700 
ng® brŒÂ¤jhŸ B IÍ« go¡»‹wd®. 1500 ng® Ïu©L brŒÂ¤jhŸfisÍ« 

go¡»‹wd®. Ï›éU brŒÂ¤jhŸfëš x‹iw¡ Tl go¡fhj eg®fŸ v¤jid 

ng® vd¡ fh©f.

9. xU gŸëæš cŸs mid¤J khzt®fS« fhšgªJ mšyJ if¥gªJ 

mšyJ Ïu©L« éisahL»wh®fŸ. mt®fëš 300 khzt®fŸ fhšgªJ«, 

270 khzt®fŸ if¥gªJ«, 120 khzt®fŸ Ïu©L éisah£L¡fisÍ« 

éisahL»wh®fŸ våš,

 (i) fhšgªJ k£L« éisahL« khzt®fë‹ v©â¡if 

 (ii) if¥gªJ k£L« éisahL« khzt®fë‹ v©â¡if

 (iii) gŸëæš cŸs bkh¤j khzt®fë‹ v©â¡if M»at‰iw¡ fh©f.

N

U

M

gl« 1.35

M S

x 10 18

gl« 1.34
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10. xU	 nj®éš,	 150	 khzt®fŸ	 M§»y«	 mšyJ	 fâj¤Âš	 Kjš	 tF¥ò	

kÂ¥bg©fŸ	 bg‰WŸsd®.	 Ït®fëš	 50	 khzt®fŸ	 M§»y«	 k‰W«	

fâj«	Ïu©oY«	Kjš	tF¥ò		kÂ¥bg©fŸ	bg‰WŸsd®.		115	khzt®fŸ	

fâj¤Âš	Kjš	tF¥ò	kÂ¥bg©fŸ	bg‰WŸsd®.		M§»y¤Âš	k£L«	Kjš	

tF¥ò	kÂ¥bg©	bg‰w	khzt®fŸ	v¤jid	ng®?

11. 30	 eg®fŸ	 cŸs	 xU	 FGéš,	 10	 ng®	 njÚ®	 mUªJth®fŸ	 Mdhš	 fhÃ	

mUªjkh£lh®fŸ.	18	ng®	njÚ®	mUªJth®fŸ.			FGéš	cŸs	x›bthU	egU«	

Ï›éu©oš	 Fiwªjg£r«	 x‹iwahtJ	mUªJth®fŸ	 våš,	 fhÃ	 mUªÂ	

njÚ®	mUªjhjt®fŸ	v¤jid	ng®	vd¡	fh©f.

12. xU	»uhk¤Âš	 60	 FL«g§fŸ	cŸsd.	Ït‰¿š	 28	 FL«g§fŸ	 jäœ	 k£L«	

ngR»wh®fŸ	 .	 20	 FL«g§fŸ	 cUJ	 k£L«	 ngR»wh®fŸ.	 jäœ	 k‰W«	 cUJ	

Ïu©oidÍ«	ngR«	FL«g§fŸ	v¤jid	vd¡	fh©f.

13. xU	gŸëæš	150	 khzt®fŸ	g¤jh«	tF¥ò¤	nj®éš	nj®¢Á¥	bg‰WŸsd®.	

Ït®fëš	 nkšãiy	tF¥Ãš	 95	 khzt®fŸ	ÃçÎ	 I-¡F	é©z¥Ã¤jh®fŸ.	

82  khzt®fŸ	ÃçÎ	II-¡F	é©z¥Ã¤jh®fŸ	20	khzt®fŸ	Ï›éU	ÃçÎfëš	

vj‰F«	 é©z¥Ã¡féšiy	 våš,	 Ïu©L	 ÃçÎfS¡F«	 é©z¥Ã¤j	

khzt®fŸ	v¤jid	ng®	vd¡	fh©f.

14. ä‹rhjd	ga‹gh£L	ãWtd¤Â‹	xU	Ãçé‹	ca®	mÂfhç	ÃuÔ¥.		ÏtUila	

Ãçéš	 cŸs	 gâahs®fŸ	 caukhd	 ku§fis	 bt£Lth®fŸ	 mšyJ	

ä‹f«g¤Âš	 VWth®fŸ.	m©ikæš,	 ÃuÔ¥	mtUila	 ãWtd¤Â‰F	 jdJ	

ÃçÎ	rh®ghd	étu	m¿¡ifia¥	Ã‹tUkhW	mD¥Ãdh®.

	 ‘v‹Dila	Ãçéš	gâòçÍ«	100	gâahs®fëš,	55	ng®	caukhd	ku§fis	

bt£Lth®fŸ,	50	ng®	ä‹	f«g«	VWth®fŸ,	11 ng®	Ïu©lilÍ«	brŒth®fŸ,	6 

ng®	Ï›éu©oš	vijÍ«	brŒa	kh£lh®fŸ’.	mt®	mD¥Ãa	étu«	rçahdjh?

15. A k‰W« B v‹gd ( ) , ( )n A B x n B A x32 5- = + - =  k‰W« ( )n A B x+ =  
v‹wthW	cŸs	ÏU	fz§fŸ	v‹f.	Ï›étu§fis	bt‹gl«_y«	és¡Ff.	

( ) ( )n A n B=  vd	bfhL¡f¥g£oU¥Ã‹	(i) x-‹	kÂ¥ò  (ii) ( )n A B,  M»at‰iw¡	

fz¡»Lf.

16. xU	gŸëæš	eilbg‰w	ng¢R	k‰W«	Xéa¥	ngh£ofëš	g§F	bg‰w	khzt®fŸ	

rjÅj¤ij	Ã‹tU«	m£ltiz	fh£L»wJ.

ngh£o ng¢R Xéa« Ïu©L«

khzt®fŸ	rjÅj« 55 45 20
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 Ï›étu§fis¡	F¿¡f	bt‹gl«	tiuf	k‰W«	mjid¥	ga‹gL¤Â

 (i)  ng¢R¥	ngh£oæš	k£L«	g§Fbg‰w

 (ii) Xéa¥	ngh£oæš	k£L«	g§F	bg‰w

 (iii) vªjbthU	ngh£oæY«	g§Fbgwhj	

	 	 khzt®fë‹	rjÅj«	fh©f.

17. xU	 »uhk¤Â‹	 bkh¤j	 k¡fŸ	 bjhif	 2500.	 	 Ït®fëš	 1300 eg®fŸ	 A 
tif	 nrh¥igÍ«,	 1050 eg®fŸ	 B tif	 nrh¥igÍ«	 250	 eg®fŸ	 Ïu©L	

tif	 nrh¥òfisÍ«	 ga‹gL¤J»wh®fŸ.	 	 Ï›éU	 tif	 nrh¥òfisÍ«	

ga‹gL¤jhjt®fŸ	rjÅj«	fh©f.

ãidéš bfhŸf

 � e‹F	tiuaW¡f¥g£l	bghU£fë‹	bjhF¥ò	fz«	vd¥gL«.	

 � xU	fz¤Âid	Ã‹tU«	_‹W	têfëš	VnjD«	x‹whš	F¿¥Ãlyh«	 
(i) étç¤jš	Kiw	mšyJ	tUzid	Kiw	(Descriptive Form)  
(ii) fz¡f£lik¥ò	Kiw	mšyJ	éÂ	Kiw	(Set-Builder Form or Rule Form) 
(iii) g£oaš	Kiw	mšyJ	m£ltiz	Kiw	(Roster Form or Tabular Form)

 � xU	fz¤Âš	cŸs	cW¥òfë‹	v©â¡if	m¡fz¤Â‹	MÂ	v©	mšyJ	

br›bt©	vd¥gL«.

 � cW¥òfŸ	Ïšyhj	fz«	bt‰W¡fz«	v‹wiH¡f¥gL«.

 � xU	 fz¤Âš	 cŸs	 cW¥òfë‹	 v©â¡if	 ó¢Áa«	 mšyJ	 KoÎW	

(v©â¡if¡F£g£l)	 v©	 våš,	 m¡fz«	 KoÎW	 	 fz«	 vd¥gL«.	 	

m›thW	Ïšiybaåš,	mJ	Koéyh	fz«	vd¥gL«.

 � A, B v‹w	ÏU	fz§fëš	cŸs	cW¥òfë‹	v©â¡if	rk«	våš,	mit	
rkhd	fz§fŸ	vd¥gL«.

 � A, B v‹w	ÏU	fz§fëš	cŸs	cW¥òfŸmit	vGj¥g£LŸs	tçiria	

bghU£gL¤jhkš	 rçahf	 mnj	 cW¥òfis¡	 bfh©oUªjhš,	 mit	  

rk	fz§fŸ	vd¥gL«.

 � fz«	A-š	cŸs	x›bthU	cW¥ò«	fz«	B-‹	cW¥ghfÎ«	ÏU¡Fkhdhš,	A 
MdJ	B-‹	X®	c£fzkhF«.

 � A B3  k‰W« A B!   v‹wthW	 ÏU¥Ã‹,	 fz«	 A MdJ	 fz«	 B-‹	 jF	

c£fz«	vd¥gL«.

 � A v‹w	fz¤Â‹	mid¤J	c£fz§fisÍ«	bfh©l	fz«,	m¡fz¤Â‹	

mL¡F¡fz«	vd¥gL«.		A-‹	mL¡F¡fz«	P(A) vd¡	F¿¡f¥gL»wJ.

 � m cW¥òfŸ	bfh©l	xU	fz¤Â‹	c£fz§fë‹	v©â¡if	2m  MF«.
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 � m cW¥òfŸ	 bfh©l	xU	 fz¤Â‹	jF	c£fz§fë‹	v©â¡if 2 1m
-  

MF«.

 � fz«	A-š	Ïšyhj	Mdhš	mid¤J¡fz«	U-š	cŸs	cW¥òfis¡	bfh©l	

fz«,	 A-‹	 ãu¥ò¡fz«	 vd¥gL«.	 A v‹w	 fz¤Â‹	 ãu¥ò¡fz¤ij	 Al

vd¡	F¿¥ngh«.

 � A, B	v‹w	ÏU	fz§fë‹	nr®¥ò¡fz«	v‹gJ	A mšyJ B mšyJ	Ïu©oY«	

cŸs	cW¥òfis¡	bfh©l	fzkhF«.		

 � A, B v‹w	 ÏU	 fz§fë‹	 bt£L¡fz«	 v‹gJ	 A k‰W«	 B Ïu©oY«	

bghJthf	cŸs	cW¥òfis¡	bfh©l	fzkhF«.	

 � A k‰W« B v‹gd	bt£lh¡fz§fŸ	våš,	A B+ Q=  

 � A k‰W«	B v‹w	ÏU	fz§fë‹	é¤Âahr	fzkhdJ,	A-š	cŸs	Mdhš	

B-š	Ïšyhj	cW¥òfis¡	bfh©l	fzkhF«.	

 � A k‰W«	 B v‹w	 ÏU	 fz§fë‹	 rk¢Ó®	 é¤ÂahrkhdJ	

( ) ( )A B A B B A3 ,= - -  vd	tiuaW¡f¥gL»wJ.

 � A k‰W«	B v‹w	KoÎW	fz§fS¡F	Ã‹tU«	gaDŸs	Áy	KoÎfis	eh«	

fh©ngh«.

 (i) ( ) ( ) ( )n A n A B n A B+= - +

 (ii) ( ) ( ) ( )n B n B A n A B+= - +

 (iii) ( ) ( ) ( ) ( )n A B n A B n A B n B A, += - + + -

 (iv) ( ) ( ) ( ) ( )n A B n A n B n A B, += + -

 (v) ( ) ( ) ( )vD« nghJ,A B n A B n A n B+ ,Q= = +



2.1 m¿Kf«

 m‹whl thœ¡ifæš rhjhuzkhf eh« 

ga‹gL¤J« bjhiyÎ, neu«, ntf«, gu¥gsÎ, Ïyhg«, 

e£l«, bt¥gãiy ngh‹w msitfis F¿¥Ãl¥ 

ga‹gL¤J«  v©fŸ bkŒba©fŸ MF«. Ïaš 

v©fë‹ bjhF¥ig njit¡nf‰g bk‹nkY« 

éçth¡»aÂ‹ éisthf bkŒba©fë‹ bjhF¥ò 

njh‹¿aJ. kåj‹ Kjèš v©z¤ bjhl§»a nghJ 

Ïaš v©fŸ tH¡f¤Â‰F tªjd. ».K 1700 M« 

M©Lfëš v»¥Âa®fŸ Ã‹d§fis¥ ga‹gL¤Âd®. 

».K 500 M« M©oš »nu¡f fâj m¿P®fŸ    
ÃjhfuÁ‹ jiyikæš MuhŒªJ é»jKwh v©fë‹ 

njitia cz®ªjd®. ».Ã 1600M« M©Lfëš 

Fiw v©fis V‰W¡bfhŸs¤ bjhl§»d®. ».Ã 1700 
M« M©Lfëš E©fâj¤Âš bkŒba©fë‹ 

fz« bjëthf tiuaW¡f¥glhkš ga‹gL¤j¥g£lJ.  

».Ã 1871-š #h®{ nf©l® v‹gt® bkŒba©fS¡F 

Kj‹ Kjèš rçahd tiuaiwia më¤jh®. 

Kj‹ik¡ F¿¡nfhŸfŸ

ç¢r®£ blof©£

(1831-1916)

ç¢r®£ blof©£ 

(Richard Dedekind) 
v‹gt® òfœbg‰w 

fâjéaš m¿P®fëš 

xUtuhth®. Ït® khbgU« 

fâjéaš m¿P® 

fh®š Ãulç¡ fh° v‹gtç‹ 

khztuhth®.  Ït® E© 

Ïa‰fâj«, Ïa‰fâj 

v©âaš M»at‰¿š 

K¡»akhd MuhŒ¢Áfis 

nk‰bfh©L  bkŒba© 

fU¤jh¡f¤Â‰F 

mo¤js¤ij mik¤jh®. 

nf©l® v‹gtuhš 

cUth¡f¥g£l fzéaè‹ 

K¡»a¤Jt¤ij cz®ªJ 

ga‹gL¤Âat®fëš ÏtU« 

xUtuhth®. bjhêš E£g¡ 

fšÿçæš E©fâj¤ij 

nghÂ¤j nghJ cUthd 

blof©£ J©L  

 (Dedekind cut) g‰¿a 

tiuaiw bkŒba©fë‹ 

K¡»akhd nfh£ghL MF«.

Life is good for only two things, discovering mathematics and 
teaching mathematics              

- SIMEON POISSON

● Ïašv©fŸ, KG v©fŸ k‰W« KG¡fis ãidÎ 

T®jš.
● é»jKW v©fis KoÎW / RHš j‹ikÍŸs 

jrkv©fshf tif¥gL¤Jjš.
● KoÎwh k‰W« RHš j‹ika‰w jrk v©fŸ ÏU¥gij 

òçªJ bfhŸSjš.

● KoÎW k‰W« KoÎwh jrk v©fis v©nfh£oš 

F¿¤jš.
● é»jKwh v©fë‹ eh‹F mo¥gil¢ brašfis òçªJ 

bfhŸSjš.

● é»jKwh v©â‹ gFÂia é»j¥gL¤Jjš.

bkŒba© bjhF¥ò

35
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1 2 3 4 5 6 7 8

 Ï¥ghl¤Âš bkŒba©fë‹ Áy g©òfis¥ g‰¿ eh« fhzyh«. K‹ tF¥òfëš 

eh« f‰W¡ bfh©l gšntW v© bjhF¥òfis¥ g‰¿ Kjèš ãidÎ T®nth«.

2.1.1 Ïaš v©fŸ (Natural Numbers)

 v©Qtj‰F¥ ga‹gL« 1, 2, 3, g  v‹gd Ïaš v©fŸ 

vd¥gL«.

 Ïaš v©fë‹ fz¤ij N  vd¡ F¿¥ngh«.

  i.e., N  = {1, 2, 3, g}

 Ïaš v©fëš äf¢Á¿a v© 1 MF«. Ï›bt©fŸ Koéšyhkš 

bjhl®ªJ brštjhš äf¥bgça v© vJ vd TwKoahJ.

2.1.2 KG v©fŸ (Whole Numbers)
  Ïaš v©fSl‹ ó¢Áa« nr®ªjJ KG v©fë‹ 

fzkhF«.

 KG v©fë‹ fz¤ij W  vd¡ F¿¥ngh«.

 W  = { 0, 1, 2, 3, g  }

 KG v©fëš äf¢Á¿a v© 0 MF«.

  1) x›bthU Ïaš v©Q« xU KG v©zhF«.

  2) x›bthU KG v©Q« xU Ïaš v©zhf ÏU¡f 

nt©oa mtÁaäšiy.    Vbdåš, 0 Wd  Mdhš 
0 Ng

   3) N W1

2.1.3 KG¡fŸ (Integers)

 Ïaš v©fŸ k‰W« mt‰¿‹ Fiw v©fŸ Ït‰Wl‹ ó¢Áa« nr®ªj fz« 

KG¡fŸ vd¥gL«.

KG¡fë‹ fz¤ij Z  vd¡ 

F¿¥ngh«.

 Z = { g -3, -2, -1, 0, 1, 2, 3, g}

N

W

Ï¡nfhL 1-‹ ty¥òw« 

k£L« Koéšyhkš 

Ú©L bršY«.

Z  v‹gJ ‘Zahlen’, v ‹ w 

b#®k‹ th®¤ijæèUªJ 

bgw¥g£lJ. ‘v©Qjš’ 
v‹gJ Ïj‹ bghUshF«.

F¿¥òiu 

F¿¥òiu 

gl« 2.1

0 1 2 3 4 5 6 7 8 9

Ï¡nfhL 0-‹ 

ty¥òw« k£L« 

Koéšyhkš ÚŸ»wJ.

gl« 2.2

 -5 -4 -3 -2 -1 0 1 2 3 4 5

Ï¡nfhL 0-‹ ÏU 
òwK« Koéšyhkš 

brš»wJ.

gl« 2.3
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  1, 2, 3, g  v‹gd äif KG¡fŸ vd¥gL«.

 , ,1 2 3- - - , g  v‹gd Fiw KG¡fŸ vd¥gL«.

 vdnt, , , , , , ,3 2 1 1 2 3g g- - -" , v‹gJ 

ó¢Áak‰w KG¡fë‹ fzkhF«.

 1) x›bthU Ïaš v©Q« xU KG MF«.

2) x›bthU KG v©Q« xU KG MF«.

         3) N W Z1 1

2.1.4 é»jKW v©fŸ (Rational Numbers)
 p  k‰W« q  KG¡fŸ, nkY«  q 0!  våš, 

q
p    v‹w toéš mikÍ« v© é»ÂKW 

v© vd¥gL«. 
 vL¤J¡fh£lhf, 3

1
3= , 

6
5- , 

8
7  v‹gd é»jKW v©fshF«.

 é»jKW v©fë‹ fz« Q  vd¡ F¿¥Ãl¥gL«.

 Q  = : , , 0k‰W«
q
p

p q qZ Z !! !' 1

1) xU é»jKW v© äif, Fiw mšyJ ó¢Áakhf 

ÏU¡fyh«.

   2) xU KG n -I 
n
1  v‹w toéš vGjyh«. vdnt, 

x›bthU KGÎ« xU é»jKW v©zhF«.  
   3) N W Z Q1 1 1

K¡»a KoÎfŸ 

 1)  Ïu©L bt›ntW é»jKW v©fŸ a  k‰W« b  v‹gt‰¿‰F Ïilna 

a a b b
2

< <+  v‹wthW a b
2
+  v‹w xU é»jKW v© mikÍ«. 

 2) bfhL¡f¥g£l Ïu©L é»jKW 

v©fS¡»ilna v©z‰w é»jKW 

v©fŸ ÏU¡F«.

vL¤J¡fh£L 2.1

 
4
1  k‰W«  

4
3  M»a v©fS¡»ilna cŸs 

VnjD« Ïu©L é»jKW v©fis¡ fh©f.

ãidÎ T®ªJ éilaë !
0 v‹gJ äif KGth mšyJ 

Fiw KGth?

ãidÎ T®ªJ éilaë !
é»j« v‹gij é»jKW 

v©fSl‹ bjhl®ò 

gL¤j KoÍkh?

xU é»jKW v© äif, Fiw mšyJ ó¢Áakhf 

v‹w toéš vGjyh«. vdnt, 

Z

N
Q

W

N
W

Z
F¿¥òiu

F¿¥òiu

-2  -1    0 1 2 –
4
3 –

2
1 – 1

4
  4

1  2
1  4

3  

ÏU KG¡fS¡F 

Ïilæš é»jKW 

v©fis fh©»nwh«.

gl« 2.4
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Ô®Î 
4
1  k‰W«  

4
3  Ït‰¿‰F Ïilna mikÍ« xU é»jKW v© 

 
2
1

4
1

4
3+` j = 

2
1  (1) = 

2
1

   
2
1  k‰W« 

4
3  Ït‰¿‰F Ïilna mikÍ« é»jKW v© 

2
1

2
1

4
3+` j = 

2
1

4
5

#  = 
8
5

  
2
1  k‰W« 

8
5  v‹w é»jKW v©fŸ 4

1 , 4
3 -¡F Ïilna mikªJŸsd. 

4
1  k‰W« 

4
3  Ït‰¿‰F Ïilæš v©z‰w é»jKW v©fŸ cŸsd. 

vL¤J¡fh£L 2.1-š ek¡F »il¤j 
2
1 , 

8
5  v‹git m›thwhd Ïu©L 

v©fshF«.

gæ‰Á 2.1

1. Ã‹tU« T‰Wfëš vit rç mšyJ jtW vd¡ TWf.

 (i) x›bthU Ïaš v©Q« xU KG v© MF«.

 (ii) x›bthU KG v©Q« xU Ïaš v© MF«.

 (iii) x›bthU KGÎ« xU é»jKW v© MF«.

 (iv) x›bthU é»jKW v©Q« xU KG v© MF«.

 (v) x›bthU é»jKW v©Q« xU KG MF«.

 (vi) x›bthU KGÎ« xU KG v© MF«.

2. ó¢Áa« v‹gJ xU é»jKW v© MFkh?  c§fŸ éil¡F fhuz« TWf.

3. 
7
5-  k‰W« 

7
2-  v‹w v©fS¡F  Ïilna cŸs VnjD« Ïu©L é»jKW 

v©fis¡ fh©f.

2.2 é»jKW v©fis jrktoéš F¿¥ÃLjš

 
q
p

 v‹w é»jKW v©â‹ jrk tot¤ij ÚŸ tF¤jš Kiwæš eh« bgwyh«.

p  v‹w v©iz q  Mš tF¡F« nghJ Áy gofS¡F¥ Ã‹d® ÛÂ ó¢ÁakhF« 

mšyJ ÛÂ vªãiyæY« ó¢ÁakhfhJ k‰W« Û©L« Û©L« tU« v© bjhFÂ 

ÛÂahf »il¡F«.

ãiy (i) Áy gofS¡F Ã‹d® ÛÂ ó¢ÁakhF«

 Kjèš, 
16
7 -I jrk tot¤Âš vGJnth«.  Ï§F 

16
7  = 0.4375

F¿¥ò



39

bkŒba© bjhF¥ò

   nk‰f©l vL¤J¡fh£oèUªJ, 
16
7  -‹ jrktot¤ij ÚŸtF¤jš 

Kiwæš fhQ« nghJ Áy gofS¡F¥ Ã‹d® ÛÂ ó¢Áakhtij¡ 

fh©»nwh«.  nkY« jrk éçÎ« KoÎ bgW»wJ. 

 Ïij¥nghynt, ÚŸtF¤jš Kiwia¥ ga‹gL¤Â Ã‹tU« 

é»jKW v©fis jrk toéš vGjyh«.

 
2
1  = 0.5, 

5
7  = 1.4, 

25
8-  = -0.32, 

64
9  = 0.140625, 

500
527  = 1.054

 Ïªj vL¤J¡fh£Lfëš jrk éçÎfshdJ Áy gofS¡F¥ 

Ã‹d® K‰W¥bgWtij¡ fh©»nwh«.

K¡»a fU¤J                                                            KoÎW jrk éçÎ

q
p , 0q !  v‹w toéš cŸs v©â‹ jrk éçthdJ KoÎ bgW« 

våš, 
q
p  -‹ jrk éçÎ KoÎW jrkéçÎ (Terminating decimal 

expansion) vd¥gL«. KoÎW jrk éçéid¡bfh©l v© KoÎW 

jrk v© vd¥gL«. 

ãiy (ii) vªãiyæY« ÛÂ ó¢ÁakhfhJ

 x›bthU é»jKW v©Q« KoÎW jrk éçéid¥ bg‰¿U¡Fkh?

 Ï›édhé‰F éilaë¡FK‹, 
11
5 , 

6
7  k‰W« 

7
22  M»a é»jKW v©fë‹ 

jrk éçÎfis¡ fh©ngh«. 

.
11
5 0 4545` g= ,    1.1666

6
7 g= ,         3.142857

7
22 1g=

 vdnt, mid¤J é»jKW v©fë‹ jrk éçÎfS« K‰W¥bg‰W ÏU¡f 

nt©L« v‹w mtÁaäšiy.

7.0000
6 4

60
48
120
112

80
80
0

16
0.4375

5.0000
4 4

60
55

50
44
60
55

11
0.4545g

50
j

7.0000
6 0

10
  6

40
36
40
36

6
1.1666g

40
36
40
j

22.00000000
21
  10
    7
    30
    28
      20
      14
        60
        56
          40
          35
            50
            49
              10

7
3.142857 142857g

j
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 nk‰f©l v©fë‹ jrk éçÎfis ÚŸ tF¤jš Kiwæš fhQ« nghJ 

vªãiyæY« ÛÂ ó¢Áakhféšiy. nkY« F¿¥Ã£l Ïilbtëfëš »il¡»‹w 

ÛÂfŸ tçir khwhkš Û©L« Û©L« tUtij¡ fh©»nwh«. Mjyhš <éš Û©L« 

Û©L« tU« Ïy¡f§fë‹ bjhFÂia (repeating block of digits) eh« bgW»nwh«.

K¡»a fU¤J                                                   KoÎwh RHš jrk éçÎ

q
p , 0q !  v‹w v©â‹ jrk éçÎ fhQ« nghJ vªãiyæY« 

ÛÂ ó¢Áakhféšiy våš, <éš Û©L« Û©L« tU« 

Ïy¡f§fë‹ bjhFÂ »il¡F«. Ïªãiyæš 
q
p -‹ jrk éçÎ 

KoÎwh RHš jrk éçÎ mšyJ KoÎwh ÛŸtU jrk éçÎ (Non-
terminating and recurring decimal expansion) vd¥gL«. KoÎwh RHš 

jrk éçéid¡ bfh©l v© KoÎwh RHš jrk v© vd¥gL«.

 jrk v©âš Ïy¡f§fë‹ bjhFÂ Û©L« Û©L« tUtij¡F¿¡f, 

mªj¤ bjhFÂæ‹ ÛJ nfho£L¡ (bar) fh£o, k‰w v© bjhFÂfis Ú¡»élyh«. 

vL¤J¡fh£lhf, 

 
11
5 , 

6
7  k‰W« 

7
22  -‹ éçÎfis Ã‹tUkhW vGjyh«.

 
11
5  = 0.4545g  = .0 45 , 

6
7  = 1.16666g  = 1.16

 
7
22  = 3.142857 142857 g  = 3.142857

 n v‹w v©â‹ jiyÑê
n
1  MF«. nkY« Ïašv©fë‹ jiyÑêfŸ 

é»jKW v©fshF«.  Kjš g¤J  Ïaby©fë‹ jiyÑêfë‹ jrk tot§fis 

Ã‹tU« m£ltiz fh£L»wJ.

v© jiyÑê  jrk v© tif

1 1.0 KoÎW jrk v©

2 0.5 KoÎW jrk v©

3 .0 3 KoÎwh RHš jrk v©

4 0.25 KoÎW jrk v©

5 0.2 KoÎW jrk v©

6 .0 16 KoÎwh RHš jrk v©

7 .0 142857 KoÎwh RHš jrk v©

8 0.125 KoÎW jrk v©

9 .0 1 KoÎwh RHš jrk v©

10 0.1 KoÎW jrk v©
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Mfnt,

xU é»jKW v©iz KoÎW jrk éçthfnth mšyJ KoÎwh 

RHš jrk éçthfnth F¿¥Ãlyh«.

 Ïj‹ kWjiyÍ« c©ikahF«. mjhtJ, 

 KoÎW jrk éçÎ mšyJ KoÎwh RHš jrk éçit¥ bg‰WŸs xU v© 

é»jKW v©zhF«.

 Ïjid Ã‹tU« vL¤J¡fh£LfŸ _y« és¡Fnth«.

2.2.1 KoÎW jrk v©fis 
q
p

 toéš F¿¤jš 

 KoÎW jrk v©iz vëjhf 
q
p   (p, q Z!  k‰W«  q ! 0)  v‹w tot¤Âš 

F¿¥Ãlyh«. m›thW F¿¥ÃL« Kiwia  Ã‹tU« vL¤J¡fh£o‹ _y« 

és¡Fnth«.

vL¤J¡fh£L 2.2

     Ñœ¡fhQ« jrk v©fis  
q
p

 toéš vGJf. Ï§F p, q v‹gd KG¡fŸ k‰W« q ! 0.

 (i) 0.75  (ii) 0.625 (iii) 0.5625 (iv) 0.28  

Ô®Î (i) 0.75 = 
100
75   = 

4
3

 (ii) 0.625 = 
1000
625  =  

8
5  

 (iii) 0.5625 = 
10000
5625  =   

80
45  = 

16
9

 (iv) 0.28 = 
100
28  = 

25
7

2.2.2 KoÎwh RHš jrk v©iz 
q
p

 toéš F¿¤jš

 KoÎwh RHš jrk v©iz 
q
p   (p, q Z!  k‰W« q ! 0)  v‹w tot¤Â‰F kh‰W« 

Kiw vëjhd braš mšy. KoÎwh RHš jrk v©iz 
q
p  tot¤Â‰F kh‰W« 

Kiwia Ã‹tU« vL¤J¡fh£o‹ _y« és¡fyh«.

vL¤J¡fh£L 2.3

 Ã‹tUtdt‰iw 
q
p

, toéš vGJf. Ï§F p, q KG¡fŸ k‰W« q ! 0.

 (i) 0.47  (ii) 0.001 (iii) 0.57 (iv) 0.245 (v) 0.6  (vi) 1.5

Ô®Î (i) x  = .0 47  v‹f.  x  = 0.474747g       

 Ï§F Ïu©L Ïy¡f¤ bjhFÂ 47  Û©L« Û©L« tUtjhš, ÏUòwK« 100 Mš 

bgU¡Ff. 
   100 x  = 47.474747g  =  47 + 0.474747g   = 47 + x  

   99 x  = 47     
    x  = 

99
47    `  .0 47  = 

99
47
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 (ii) x  = .0 001  v‹f.  x  = 0.001001001g    

  _‹W Ïy¡f§fŸ Û©L« Û©L« tUtjhš, ÏU òwK« 1000 Mš bgU¡Ff.

   1000 x  = 1.001001001g    = 1 + 0.001001001g    = 1 + x

        1000 x  -  x  = 1

   999 x  = 1

   x  = 
999
1    ` .0 001  = 

999
1

 (iii) x  = 0.57  v‹f. ÃwF  x  = 0.57777g   

  ÏUòwK« 10 Mš bgU¡f, 

   10 x  = 5.7777g      = 5.2 + 0.57777g  = 5.2 +  x

   9 x   = 5.2

   x = .
9
5 2

   x = 
90
52    ` 0.57  = 

90
52 = 

45
26

 (iv) x  = 0.245  v‹f.  ÃwF x  = 0.2454545g   

  ÏUòwK« 100 Mš bgU¡f, 

   100 x  = 24.545454g   = 24.3 + 0.2454545g      = 24.3 + x

   99 x  = 24.3

   x  = .
99
24 3

   0.245   = 
990
243  =  

110
27

 (v) x  = .0 6  v‹f.  Ã‹d®  x  =  0.66666g   

  ÏUòwK« 10 Mš bgU¡f, 

   10 x  = 6.66666g   = 6 + 0.6666g   = 6 + x

   9 x  = 6

   x  = 
9
6   = 

3
2  .60

3
2` =

 (vi) x  = .1 5  v‹f.  Ã‹d®  x  = 1.55555g
  ÏUòwK« 10 Mš bgU¡f, 

   10 x  = 15.5555g   = 14 + 1.5555g  = 14 + x

   9 x  = 14

   x  = 
9
14   ̀ .1 5  = 1

9
5

vL¤J¡fh£L 2.3 (vi)
kh‰WKiw

x  = .1 5  v‹f.  
mjhtJ,  x  = 1.55555g
ÏUòwK« 10 Mš bgU¡f, 
10 x  = 15.5555g   
` 10 x  – x  = 14 
9 x  = 14

x  = 
9
14  = 1

9
5

vL¤J¡fh£L 2.3-š cŸs 

všyh fz¡FfisÍ« 

q
p , p, q KG¡fŸ k‰W« 

q ! 0 toéš vGj, 

kh‰W KiwiaÍ« 

ga‹gL¤jyh«.
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 vdnt, KoÎwh RHš jrk éçéid¥ bg‰WŸs x›bthU v©izÍ« 
q
p , ( p, q 

KG¡fŸ k‰W« q ! 0 ) v‹w toéš vGj Ko»wJ.

 xU é»jKW v©â‹ jrk tot« KoÎ‰wjh mšyJ KoÎwhjjh v‹gij¡ 

f©l¿a Ã‹tU« éÂia¥ ga‹gL¤J»nwh«.

q
p , 0q !  toéš cŸs é»jKW v©iz 

p

2 5m n
#

, (p Z!  k‰W« ,m n W! ) 

v‹w toéš vGj KoÍkhdhš, mªj é»jKW v© KoÎW jrk 

éçéid¥bg‰¿U¡F«. m›th¿šiybaåš, mªj é»jKW v© KoÎwh RHš 

jrk éçéid¥ bg‰¿U¡F«.

 jrk v©fŸ 10-‹ mL¡Ffis¥ Ã‹d¤Â‹ gFÂfsh¡ bfh©oU¡F« k‰W« 

2,5 v‹git 10-‹ gfh¡ fhuâfŸ v‹w c©ikfë‹ mo¥gilæš Ï«KothdJ 

mikªJŸsJ. 

vL¤J¡fh£L 2.4

 tF¤jš Kiwia¥ ga‹gL¤jhkš, Ã‹tU« v©fë‹ jrk éçÎfëš 

vitbait KoÎW jrk éçÎ mšyJ KoÎwh RHš jrk éçit¥ bg‰¿U¡F« vd 

tif¥gL¤Jf.

 (i) 
16
7    (ii) 

150
13   (iii) 

75
11-   (iv) 

200
17

Ô®Î

 (i) 16 = 24  

  
16
7  = 

2
7
4

 = 
2 5

7
4 0
#

. vdnt, 
16
7  v‹gJ KoÎW jrk éçit¥ bg‰¿U¡F«.

 (ii) 150 = 2 3 52
# #

  
150
13  = 

2 3 5
13

2
# #

 ÏJ 
2 5

p
m n
#

, v‹w toéš Ïšiy. vdnt, 
150
13  v‹gJ KoÎwh RHš jrk éçit¥  

bg‰¿U¡F«.

 (iii) 
75
11-  = 

3 5
11

2
#

-

 ÏJ 
2 5

p
m n
#

, v‹w toéš Ïšiy. vdnt, 
75
11-  v‹gJ KoÎwh RHš jrk 

éçit¥ bg‰¿U¡F«.

 (iv) 
200
17  = 

8 25
17
#

 = 
2 5
17

3 2
#

.  vdnt, 
200
17  v‹gJ KoÎW jrk éçit¥ 

bg‰¿U¡F«.

vL¤J¡fh£L 2.5 

 0.9  I é»jKW v©zhf kh‰Wf.
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Ô®Î x = 0.9  v‹f. Ã‹d® x = 0.99999g  
 ÏUòwK« 10 Mš bgU¡f

   10x = 9.99999g  = 9 + 0.9999g  = 9 + x
 (     9x = 9  
 (     x = 1. mjhtJ,  0.9  = 1   (a  1 v‹gJ é»jKW v©)

       eh« 0.9  = 1 vd ãUÃ¤njh«. ÏJ éa¥ó£Ltjhf Ïšiyah? 

        0.9999g  v‹gJ 1-I él¡FiwthdJ vd bgU«ghyhndh® 

fUJ»‹wd®. Mdhš c©ik mJtšy. nk‰f©l 

éthj¤ÂèUªJ 0.9  = 1 v‹gJ  bjëth»wJ. nkY« Ï«KothdJ 

3 0.333 .0 999# g g= k‰W« 3
3
1 1# =  v‹w c©ikfisÍ« ãiwÎ 

brŒ»wJ. Ïnjnghš, x›bthU KoÎW jrkéçéidÍ« 

Koéšyhj 9-fë‹ bjhFÂahf vGJtj‹ _y« KoÎwh 

RHš jrk éçthf F¿¥Ãlyh«. 

vL¤J¡fh£lhf,6 = 5.9999g ,
                      2.5 = 2.4999g .

gæ‰Á 2.2

1. Ã‹tU« é»jKW v©fis jrk v©fshf kh‰¿ mit x›bth‹W« 

v›tif jrk éçéid¥ bg‰WŸsJ vd¡ TWf.

 (i) 
100
42  (ii) 8

7
2  (iii) 

55
13  (iv) 

500
459

 (v) 
11
1             (vi) 

13
3-         (vii) 

3
19           (viii) 

32
7-

2. ÚŸ tF¤jš Kiwia¥ ga‹gL¤jhkš, Ã‹tU« é»jKW v©fëš vit 

KoÎW jrk éçéid¥ bg‰¿U¡F« vd¡ fh©f.

 (i) 
64
5  (ii) 

12
11  (iii) 

40
27   (iv) 

35
8

3. Ñœ¡f©l jrk v©fis é»jKW v©fsh¡Ff.

 (i) .0 18  (ii) .0 427  (iii) .0 0001

 (iv) .1 45  (v) .7 3  (vi) 0.416

4. 
13
1 I jrk toéš vGJf. Û©L« Û©L« tU« v© bjhFÂæš v¤jid 

Ïy¡f§fŸ cŸsd?

5. 
7
1  k‰W« 

7
2  M»at‰¿‹ jrk éçÎfis ÚŸ tF¤jš Kiwæš fh©f. 

ÚŸ tF¤jš Kiwia¥ ga‹gL¤jhkš 
7
1 -‹ jrk éçéid¥ ga‹gL¤Â 

, , ,
7
3

7
4

7
5

7
6 M»at‰¿‹ jrk éçÎfis¥ bgWf.

c§fŸ 
Áªjid¡F



45

bkŒba© bjhF¥ò

2.3 é»jKwh v©fŸ (Irrational Numbers)
 K‹ tF¥òfëš gæ‹w v© nfhL g‰¿a ghl¡fU¤Jfis Û©L« ãidÎ 

T®nth«. é»jKW v©fis v© nfh£oš F¿¡f KoÍ« v‹gij eh« m¿ªJŸnsh«. 

 nkY« vªj Ïu©L é»jKW 

v©fS¡»ilnaÍ« v©z‰w é»jKW v©fŸ 

cŸsd v‹gijÍ« m¿ªJŸnsh«. c©ikæš 

é»jKW v©fŸ mšyhj v©âyl§fh nkY« 

gy v©fŸ v© nfh£oš cŸsd. mjhtJ, KoÎwh  

k‰W« RHš j‹ika‰w jrk éçÎfis¡ bfh©l 

v©z‰w v©fŸ v©nfh£oš cŸsd. Mfnt 

é»jKW v©fë‹ bjhF¥ig nkY« éçÎgL¤j 

nt©oaJ mtÁakh»wJ.

Ã‹tU« jrk éçéid vL¤J¡bfhŸf.

 0.808008000800008g           (1) 

ÏJ KoÎwh jrk éçthF«. Ïªj jrk éçÎ RHš 

j‹ikÍilajh?

 jrk éçÎ (1) MdJ xU F¿¥Ã£l mik¥Ãid¥ bg‰WŸsJ v‹gJ 

c©ik. Mdhš, vªj xU Ïy¡f§fë‹ bjhFÂÍ« Ï›éçéš Û©L« Û©L« 

fhz¥glhjjhš Ï¤jrk éçÎ RHš j‹ika‰wJ. 

 Mfnt, Ï¤jrkéçÎ KoÎwh k‰W« RHš j‹ika‰w ( ÛŸtU j‹ika‰w) (non-

terminating and recurring) jrkéçthF« vdnt, ÏJ xU é»jKW v©iz¡ F¿¡fhJ. 

 Ï›tif v©fŸ é»jKwh v©fŸ vd¥gL«.

K¡»a fU¤J                                                          é»jKwh v©

KoÎwh k‰W« RHš j‹ika‰w jrk éçéid bfh©l v© 

xU é»jKwh v© MF«. vdnt, xU é»jKwh v©iz 
q
p  

(Ï§F p ,q  KG¡fŸ k‰W« q 0! ) v‹w toéš vGjKoahJ.

 , , , , ,e2 3 5 17r , 0.2020020002g  ngh‹wit é»jKwh v©fS¡F nkY« 

Áy vL¤J¡fh£LfshF«.

(1)-š vL¤J¡bfh©l jrk v©âš cŸs v©QU 8-¡F¥ gÂyhf 

e« éU¥g« nghš vªjbthU Ïaš v©izÍ« ga‹gL¤Â v©z‰w 

KoÎwh k‰W« RHš j‹ika‰w jrk éçÎfis¥ bgwKoÍ«.

  r  I¥ g‰¿ m¿ªJ bfhŸf:  18 M« ü‰wh©o‹ Ã‰gFÂæš fâjéaš m¿P®fŸ 

yh«g®£, by#©l® M»nah® r  xU é»jKwh v© vd ãUÃ¤jh®fŸ.

  
7
22 ( xU é»jKW v©) v‹gij r  (xU é»jKwh v©)-‹ njhuha kÂ¥ghf 

vL¤J¡ bfhŸtJ tH¡f«. 

 
 ».K 400 M« M©Lfëš, 

»nu¡f eh£L fâj m¿P® 

Ãjhfu° tê tªjt®fŸ Kj‹ 

Kjèš Ã‹d toéš vGj Koahj 

v©fis¡ f©LÃo¤jd®. 

m›tif v©fŸ é»jKwh v©fŸ 

v‹wiH¡f¥gg£ld.

Ãjhfu°

(».K 569 - ».K 479) 

F¿¥ò
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jrk éçÎfë‹ tif¥ghL

2.4 bkŒba©fŸ (Real Numbers)
K¡»a fU¤J                                                                           bkŒba©fŸ

bkŒba©fë‹ fzkhdJ é»jKW k‰W« é»jKwh v©fë‹ nr®¥ò¡ fzkhF«.

Mfnt, x›bthU bkŒba©Q« xU é»jKW v©zhfnth mšyJ é»jKwh 

v©zhfnth ÏU¡F«. 

mjhtJ, xUbkŒba© é»jKW v© mšy våš, mJ xU é»Kwh v©zhF«.

 mid¤J bkŒba©fë‹ fz¤ij R  vd¡ F¿¥ngh«.

 b#®k‹ eh£L fâjéaš m¿P®fŸ #h®{ nf©l® k‰W« ç¢r®£ blof©£ 

ÏUtU« jå¤jåna MŒÎfis nk‰bfh©L x›bthU bkŒba©Q« v© 

nfh£oš xU jå¤j òŸëahš F¿¡f¥gL« vdÎ«, v© nfh£o‹ ÛJŸs x›bthU 

òŸëÍ« xU jå¤j bkŒba©zhš F¿¡f¥gL« vdÎ« ãUÃ¤jd®. 

 v© nfh£o‹ ÛJŸs x›bthU òŸëÍ« xU jå¤j bkŒba©id¡ F¿¡F«. 

mnjnghš, x›bthU bkŒba©Q« v© nfh£o‹ ÛJŸs xU jå¤j òŸëahš 

F¿¥Ãl¥gL«.

 bkŒba©fŸ fz« cŸsl¡»ÍŸs fz§fS¡F Ïilnaahd bjhl®òfis¥ 

Ã‹tU« gl« és¡F»wJ. 

bkŒba©fŸ R

é»jKW v©fŸ

Z

Q

KG¡fŸ

KG v©fŸ W

é»jKwh v©fŸÏaš

v©fŸ

N

jrk éçÎ

RHš 

j‹ika‰wJ 

( é»jKwh v©)

Kot‰wJKoÎW«

 (é»jKWv©)

RHš 

j‹ikÍilaJ 

( é»jKW v©)

gl« 2.5
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2-‹ t®¡f _y¤ij jrk éçthf¡ fh©ngh«.

          

          2`  = 1.4142135g

 Ï›tF¤jš braiy bjhl®ªJ brŒÍ« nghJ »il¡F« jrk éçthdJ KoÎwh 

k‰W« RHš j‹ika‰w Ïy¡f§fis¡ bfh©oU¥gij¡ fhzyh«. 2 -‹ jrk éçÎ 

KoÎwh k‰W« RHš j‹ika‰wJ. vdnt, 2  xU é»jKwh v©zhF«.

   (i) 3 , 5 , 6 ,g  v‹gt‰¿‹ jrk éçÎfŸ KoÎwh k‰W« RHš 

j‹ika‰wit. vdnt 3 , 5 , 6 ,g  v‹gd é»jKwh v©fshF«.

   (ii) xU äifKGé‹ t®¡f_y« v¥bghGJ« é»jKwh v©zhF« 

v‹gJ c©ikašy.

     vL¤J¡fh£lhf, 4  = 2, 9  = 3, 25  = 5 g .  vdnt 4 , 9 , 25 ,
v‹gd é»jKW v©fshF«.

   (iii) KG t®¡fv© mšyhj vªjbthU äifKGé‹ t®¡f _yK« xU 

é»jKwh v©zhF«.

2.4.1 é»jKwh v©fis v©nfh£oš F¿¤jš 

 2  k‰W« 3  v‹w é»jKwh v©fis v© nfh£oš F¿¡fyh«.

(i)  2 I v© nfh£oš F¿¤jš.

  v© nfh£il tiuf.  O v‹gJ ó¢Áa« v‹w v©izÍ«, A v‹gJ 1 v‹w 

v©izÍ« F¿¥ÃLkhW O k‰W« A v‹w òŸëfis v© nfh£oš F¿¡f. mjhtJ, 
OA = 1 myF.   

F¿¥ò

2.00 00 00 00 00
1
100
  96
    400
     281
     11900
     11296
         60400
         56564

         383600
         282841
         10075900
           8485269
         159063100
         141421325
           17641775

1

24

281

2824

28282

282841

2828423

28284265

1.4142135g

h
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 AB = 1 myF vd ÏU¡FkhW  AB=OA I tiuf. OB I¢ nr®¡f.

 br§nfhz K¡nfhz« OAB-š, Ãjhfu° nj‰w¥go,

 OB2  = OA2  + AB2

  = 1 12 2
+

 OB2  = 2
 OB = 2

 
 O-‹ ty¥òw« C v‹w òŸëæš v©nfh£il bt£LkhW O I ikakhfÎ« OB I 

MukhfÎ« bfh©l xU t£léš tiuf.

Ï¥bghGJ, gl¤ÂèUªJ OC = OB = 2  v‹gJ bjëth»wJ.

vdnt, v©nfh£o‹ ÛJŸs C v‹w òŸë 2  I¡ F¿¡»wJ.

(ii)  3 I v© nfh£oš F¿¤jš.

 v© nfh£il tiuf. O v‹gJ ó¢Áa« v‹w v©izÍ« C v‹gJ  2  IÍ« 

F¿¡FkhW O k‰W« C v‹w òŸëfis (i)-š cŸsthW v© nfh£oš F¿¡f.

 `  OC = 2  myF. CD = 1 myF cŸsthW CD=OC I tiuf. ODI¢ nr®¡f.

 br§nfhz K¡nfhz« OCD-š Ãjhfu° nj‰w¥go,

  OD2  = OC CD2 2
+

   = 12
2 2
+^ h  = 3

          `  OD = 3

  O-‹ ty¥òw« E v‹w òŸëæš v© nfh£il bt£LkhW OI ikakhÎ« 

ODI MukhfÎ« bfh©l xU t£léš tiuf. gl¤ÂèUªJ OE = OD = 3  v‹gJ 

bjëth»wJ. vdnt, v© nfh£o‹ ÛJŸs E v‹w òŸë 3  I¡ F¿¡»wJ.

vL¤J¡fh£L 2.6

 Ã‹tUtdt‰¿š vit é»jKW mšyJ é»jKwh v©fŸ vd tif¥gL¤Jf.

 (i) 11   (ii) 81  (iii) 0.0625 (iv) 0.83 (v) 1.505500555g

Ô®Î

 (i) 11   xU é»jKwh v©. (11xU KGt®¡f v© mšy)

 (ii) 81  = 9 = 
1
9 , xU é»jKW v© .

 (iii) 0.0625 xU KoÎW jrk éçÎ.

  `  0.0625 xU é»jKW v©zhF«.

gl« 2.7
23 1 0 211 3

A

B

1

E

D

1

CO

2 3

3

2

23 1 0
A

211 3

B

1

CO

gl« 2.6
2

2

– – ––

– – –
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 (iv) 0.83  = 0.8333g

  Ïªj jrk éçÎ KoÎwh k‰W« RHš j‹ikÍŸsJ.

  `  0.83  é»jKW v©zhF«.

 (v) 1.505500555g  Ï¤jrk éçÎ KoÎwh k‰W« RHš j‹ika‰w jrk   

  éçthF«.     `  1.505500555g  xU é»jKwh v©zhF«.

vL¤J¡fh£L 2.7

  
7
5  k‰W« 

11
9  M»at‰¿‰F Ïil¥g£l VnjD« _‹W é»jKwh v©fis¡ fh©f.

Ô®Î

 

             
7
5  = .0 714285    

11
9  = 0.8181g  = .0 81

 
7
5 k‰W« 

11
9  Ït‰W¡F Ïilna  (mjhtJ 0.714285... k‰W« 0.8181... M»at‰W¡F 

Ïilna) _‹W é»jhKwh v©fis¡ fhz, eh« KoÎwh k‰W« RHš j‹ika‰w jrk 

éçÎfis¡ bfh©l _‹W v©fis¡ fhz nt©L«. c©ikæš,
7
5  -¡F«  

11
9  -¡F« 

Ïilæš ÏJ ngh‹w v©z‰w v©fŸ cŸsd. mt‰¿š _‹W v©fŸ,

 0.72022002220002g
 0.73033003330003g
 0.75055005550005g

vL¤J¡fh£L 2.8

 Ã‹tU« rk‹ghLfëš , ,x y z  v‹gd é»jKW mšyJ é»jKwh 

v©fis¡ F¿¡»‹wdth v‹gij Ô®khå¡f.

 (i) x3 = 8 (ii) x2 = 81 (iii) y2 = 3 (iv) z2 = 0.09

5.000000
4 9

10
  7

30
28
20
14

7
0.714285g

60
56
40
35

50
j

9.0000
8 8

20
11

90
88
20

11
0.8181g

j
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gl« . 2.8

 -5 -4 -3 -2 -1 0 1 2 3 4 5

 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4 

Ô®Î

 (i) x3  = 8 = 23  (8 v‹gJ xU KG fd v©)
  &  x  = 2 , xU é»j KW v©.

 (ii) x2  = 81 = 92   (81 xU KG t®¡f«)
  &  x = 9, xU é»jKW v©.

 (iii) y2  = 3 &  y  = 3 , xU é»jKwh v©.

 (iv) z2  = 0.09 = 
100
9  = 

10
3 2

` j

  &  z  = 
10
3 , xU é»jKW v©.

gæ‰Á 2.3

1. 5  I v©nfh£oš F¿¡f.

2. 3  k‰W« 5  Ït‰¿‰F Ïilna VnjD« _‹W é»jKwh v©fis¡ fh©f.

3. 3 k‰W« 3.5 Ït‰¿‰F Ïilna VnjD« Ïu©L é»jKwh v©fis¡ fh©f.

4. 0.15 k‰W« 0.16 Ït‰¿‰F Ïilæš VnjD« Ïu©L é»jKwh v©fis¡ fh©f.

5.  
7
4  k‰W« 

7
5  Ït‰¿‰F Ïilna VnjD« Ïu©L é»jKwh v©fis¡ fh©f..

6. 3 k‰W« 2 Ït‰¿‰F Ïilna VnjD« Ïu©L é»jKwh v©fis¡ fh©f.

7. 1.1011001110001g  k‰W« 2.1011001110001g  Ït‰¿‰F Ïilæš xU é»jKW 

v©izÍ«, xU é»jKwh v©izÍ« fh©f.

8. 0.12122122212222g  k‰W« 0.2122122212222g  Ït‰¿‰F Ïilna VnjD« 

Ïu©L é»jKW v©fis¡ fh©f.

(F¿¥ò : 2 Kjš 8 Koa cŸs fz¡FfS¡F v©z‰w Ô®ÎfŸ ÏU¡F«. m›thwhd 

Ô®Îfëš VnjD« Ïu©L mšyJ _‹W Ô®ÎfŸ nghJkhdJ.)

2.4.2 bkŒba©fis v©nfh£oš F¿¤jš

 vªjbthU bkŒba©izÍ« jrkéçthf¡ F¿¥Ãlyh« vd¡ f©nlh«. ÏJ 

xU bkŒba©iz v© nfh£oš F¿¡f cjÎ»wJ.

 3.776 I eh« v© nfh£oš F¿¥ngh«. 3.776 v‹gJ 3-¡F« 4-¡F« Ïilæš 

cŸsJ v‹gJ ek¡F bjçÍ«.

 v© nfh£oš 3 k‰W« 4 Ït‰¿‰F Ïil¥g£l gFÂia äf mU»š fh©ngh«.

.
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 3-¡F« 4-¡F« Ïil¥g£l gFÂia 10 rkghf§fshf¥ Ãç¤J, gl« 2.8-š 

fh£oÍŸsthW F¿¥ÃLnth«. 3-‹ ty¥òw« cŸs Kjš F¿pL 3.1, Ïu©lhtJ 
3.2 vd bjhl®ªJ F¿¡f¥g£LŸsJ. 3-¡F« 4-¡F« Ïil¥g£l Ï¡F¿pLfis 

bjëthf¡ fhz cU¥bgU¡F« f©zhoia¥ ga‹gL¤Jnth«. Ïªj cU¥bgU¡f« 

gl« 2.8-š cŸsthW ÏU¡F«.

 Ï¥bghGJ 3.776 MdJ 3.7-¡F« 3.8-¡F« Ïilæš ÏU¥gij¡ fh©»nwh«. 

vdnt e«Kila ftd¤ij 3.7 k‰W« 3.8 Ït‰¿‰F Ïil¥g£l¥ gFÂæ‹(gl« 2.9) 
nkš brY¤Jnth«. 

 3.7  k‰W« 3.8  Ït‰¿‰F Ïil¥g£l¥ gFÂia Û©L« 10 rkghf§fshf¥ 

Ãç¥ngh«. Kjš F¿pL 3.71,Ïu©lhtJ 3.72 vd bjhl®ªJ F¿¥Ãl¥g£LŸsJ. 

Ï¡F¿pLfis bjëthf¡ fhz, 3.7-¡F« 3.8-¡F« Ïil¥g£l gFÂ gl« 2.9-š 

fh£oÍŸsthW cU¥bgU¡f« brŒa¥g£LŸsJ.

 Ï¥nghJ 3.776 v‹gJ 3.77-¡F« 3.78-¡F« Ïilæš ÏU¥gij¡ fh©»nwh«. 

Mfnt, 3.77-¡F« 3.78-¡F« Ïil¥g£l gFÂia Û©L« 10 rkghf§fshf¥ Ãç¤J  
gl« 2.10-š fh£oÍŸsthW bgçjh¡»¡ fh©ngh«. 

 

 

 Kjš F¿pL 3.771, mL¤j F¿pL 3.772 vd¤ bjhl®ªJ F¿¥Ãl¥g£LŸsJ. 
3.776 v‹gJ Ï¡F¿p£oš Mwhtjhf ÏU¥gij¡ fh©»nwh«.

 Ï›thW,cU¥bgU¡F« f©zho_y« ÏUv©fë‹ Ïilbtëia  bgçjh¡» 

v©fis v©nfh£oš F¿¡F« Kiw bjhl® cU¥bgU¡f Kiw (process of successive 
magnification) vd¥gL«.

 Mfnt, v©nfh£o‹ ÛJ KoÎW jrk éçit¥ bg‰WŸs xU bkŒba©â‹ 

ãiyia nghJkhd msÎ bjhl® cU¥bgU¡f« brŒJ fhzyh«.

 Ï¥nghJ, KoÎwh k‰W« RHš j‹ikÍŸs jrk éçéid¡ bfh©l xU 

bkŒba©iz vL¤J¡bfh©L v© nfh£o‹ ÛJ mj‹ ãiyæid¡ fhz 

K‰gLnth«.

gl«. 2.10

 3.7 3.71 3.72 3.73 3.74 3.75 3.76 3.77 3.78 3.79 3.8 

 3.77 3.771 3.772 3.773 3.774 3.775 3.776 3.777 3.778 3.779 3.78 

gl«. 2.9

 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4 

 3.7 3.71 3.72 3.73 3.74 3.75 3.76 3.77 3.78 3.79 3.8 
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vL¤J¡fh£L 2.9

 4.26I v© nfh£o‹ ÛJ 4 jrk Ïl¤ÂU¤jkhf mjhtJ, 4.2626 Koa 

bgçjh¡»¡ fh©f.

Ô®Î v©nfh£o‹ ÛJ .4 26 -‹ ãiyia bjhl® cU¥bgU¡f Kiwæš fh©ngh«. 

Ï« KiwahdJ gl«. 2.11-š fh£l¥g£LŸsJ.

 go 1: .4 26  v‹gJ 4-¡F« 5-¡F« Ïilæš ÏU¥gij¡fh©»nwh«.

 go 2: 4-¡F« 5-¡F« Ïil¥g£l¥gFÂia 10 rkghf§fshf¥Ãç¤J, 

cU¥bgU¡F« f©zhoia¥  ga‹gL¤Â .4 26  v‹gJ 4.2-¡F« 4.3-¡F« 

Ïilæš ÏU¥gij¡ fh©»nwh«.

 go 3: 4.2-¡F« 4.3-¡F« Ïil¥g£l¥gFÂia 10 rkghf§fshf¥ Ãç¤J, 

cU¥bgU¡F« f©zhoia¥ ga‹gL¤Â, .4 26  v‹gJ 4.26-¡F« 
4.27-¡F« Ïilæš ÏU¥gij¡ fh©»nwh«.

 go 4: 4.26-¡F« 4.27-¡F« Ïil¥g£l¥gFÂia 10 rkghf§fshf¥ Ãç¤J 

cU¥bgU¡F« f©zhoia¥ ga‹gL¤Â, .4 26  v‹gJ 4.262-¡F«                              

4.263-¡F« Ïilæš ÏU¥gij¡ fh©»nwh«.

 go 5: 4.262-¡F«  4.263-¡F« Ïil¥g£l¥gFÂia 10  rkghf§fshf¥ Ãç¤J, 
cU¥bgU¡F« f©zhoia¥ ga‹gL¤Â, .4 26  v‹gJ 4.2625-¡F«                                             
4.2627- ¡F« Ïilæš ÏU¥gij¡ fh©»nwh«.

 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

 4 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5 

 4.262 4.2621 4.2622 4.2623 4.2624 4.2625 4.2626 4.2627 4.2628 4.2629 4.263 

 4.26 4.261 4.262 4.263 4.264 4.265 4.266 4.267 4.268 4.269 4.27 

 4.2 4.21 4.22 4.23 4.24 4.25 4.26 4.27 4.28 4.29 4.3 

gl«. 2.11
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 gl¤ÂèUªJ, .4 26  v‹gJ 4.262I él 4.263-¡F beU¡fkhf mikªJŸsij¡ 

fh©»nwh«.

 ÏnjKiwia¥ ga‹L¤Â v© nfh£o‹ ÛJ KoÎwh k‰W« RHš j‹ika‰w 

jrk éçéid¡ bfh©l xU bkŒba©â‹ ãiyia njitahd msÎ Jšèakhf¡ 

fhzyh«.

 nk‰f©l éthj§fëèUªJ, x›bthU bkŒba©izÍ« v©nfh£o‹ ÛJ 

xU jå¤j òŸëahš F¿¡fyh« v‹w KoÎ¡F tU»nwh«. nkY« v© nfh£o‹ ÛJŸs 

x›bthU òŸëÍ« xnu xU bkŒba©iz k£Lnk F¿¡F« vdÎ« KoÎ brŒayh«.

gæ‰Á 2.4

1. bjhl® cU¥bgU¡f Kiwia¥ ga‹gL¤Â 

 (i) v© nfh£o‹ ÛJ 3.456-‹ ãiyia¡ fh©f.

 (ii) v© nfh£o‹ ÛJ 6.73-‹ ãiyia 4 jrk Ïl¤ÂU¤jkhf¡ fh©f.

2.4.3 bkŒba©fë‹ g©òfŸ

 ¯ a , b  v‹w VnjD« Ïu©L bkŒba©fS¡F, a b=  mšyJ a b>  mšyJ 
a b<  MF«.

 ¯ Ïu©L bkŒba©fë‹ TLjš, fê¤jš k‰W« bgU¡fš Û©L« xU bkŒ 

v©zhF«.

 ¯ xU bkŒba©iz, ó¢Áakšyhj bkŒba©zhš tF¡f¡ »il¥gJ xU 

bkŒba©zhF«.

 ¯ é»jKW v©fis¥ nghynt bkŒba©fS« mil¥ò éÂ, nr®¥ò éÂ, gçkh‰W 

éÂ, T£lš k‰W« bgU¡fè‹ Ñœ g§Ñ£L éÂfis ãiwÎ brŒ»‹wd.

 ¯ x›bthU bkŒba©Q« mjDila vÂ®kiw bkŒba©iz¥ 

bg‰WŸsJ. ó¢Áa« jd¡F¤jhnd vÂ® kiwahF«.  nkY« ó¢Áa« v‹gJ 

Fiwv©Q« mšy äifv©Q« mšy.

  ÏU é»jKW v©fë‹ TLjš, fê¤jš, bgU¡fš k‰W« tF¤jš (ó¢Áa¤jhš 

tF¥gij jéu) xU é»jKW v©zhF«. ÏU¥ÃD«, ÏU é»jKwh v©fë‹ 

TLjš, fê¤jš, bgU¡fš k‰W« tF¤jš Áy  neu§fëš é»jKW v©zhf khW«.

 é»jKW v©fŸ k‰W« é»jKwh v©fŸ bjhl®ghd Áy c©ikfis¡ fh©ngh«.

K¡»a fU¤J

1.   xU é»jKW v© k‰W« xU é»jKwh v© Ït‰¿‹ TLjš mšyJ 

fê¤jš v¥bghGJ« xU é»jKwh v© MF«.

2. xU ó¢Áak‰w é»jKW v© k‰W« xU é»jKwh v© Ït‰¿‹ 

bgU¡fš mšyJ tF¤jš xU é»jKwh v© MF«.

3.   Ïu©L é»jKwh v©fë‹ TLjš, fê¤jš, bgU¡fš k‰W« tF¤jš 
v¥bghGJ« xU é»jKW v©zhF« vd¡ TwKoahJ. ÏJ é»jKW 
v©zhfnth mšyJ é»jKwh v©zhfnth ÏU¡fyh«.
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 a  xU é»jKW v© k‰W« b  xU é»Kwh v© våš,  
(i) a b+  xU é»jKwh v©  (ii) a b-  xU é»jKwh v© 

   (iii) a b  xU é»jKwh v©       (iv) 
b

a  xU é»jKwh v© 

   (v)  
a
b  xU é»jKwh v©

vL¤J¡fh£lhf,  (i) 2 3+  xU é»jKwh v©  (ii) 2 3- xU é»jKwh v©  

    (iii) 2 3  xU é»jKwh v©  (iv) 
3

2  xU é»jKwh v© 

2.4.4 bkŒba©fë‹ t®¡f_y«

 0a >  xU bkŒba© v‹f.  a b=  v‹gÂ‹ bghUŸ b a2
=  k‰W« 0b >  v‹gjhF«.

 2 2 4# =  v‹gjhš 2 v‹gJ 4-‹ xU t®¡f _ykhF«. Mdhš ( ) ( )2 2 4#- - =  
v‹gjhš 2-  v‹gJ« 4-‹ xU t®¡f _ykhF«. Ï›éu©L¡F« Ïilna cŸs 

FH¥g¤ij¤ jé®¡f,  v‹w F¿pL Kj‹ik mšyJ äif t®¡f _y¤ij 

F¿¡»wJ vd tiuaW¥ngh«.

 Ïå t®¡f _y« bjhl®ghd Áy gaDŸs K‰bwhUikfis¡ F¿¥ÃLnth«.

a, b v‹gd äif bkŒba©fŸ våš,  

1                           ab   = a b

2                            
b
a  = 

b

a

3 a b a b+ -^ ^h h = a b-

4       a b a b+ -^ ^h h = a b2
-

5 a b c d+ +^ ^h h = ac ad bc bd+ + +

6                 a b
2

+^ h  = a b ab2+ +

vL¤J¡fh£L 2.10
  Ïu©L é»jKwh v©fis, mt‰¿‹

 (i) TLjš xU é»jKwh v©

 (ii) TLjš xU é»jKwh v© mšy

 (iii) fê¤jš xU é»jKwh v©

 (iv) fê¤jš xU é»jKwh v© mšy

 (v) bgU¡fš xU é»jKwh v©

 (vi) bgU¡fš  xU é»jKwh v© mšy

 (vii) tF¤jš xU é»jKwh v©

 (viii) tF¤jš xU é»jKwh v© mšy 

v‹¿U¡FkhW fh©f.

F¿¥òiu
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Ô®Î

 (i) 2 3+  k‰W«  3 2-  v‹w Ïu©L é»jKwh v©fis vL¤J¡bfhŸf.

  mt‰¿‹ TLjš2 3+  + 3 2-  = 2 3 , xU é»jKwh v©.

 (ii) 2  k‰W« 2-  v‹w Ïu©L é»jKwh v©fis vL¤J¡bfhŸf.

  mt‰¿‹ TLjš  2  + ( 2- ) = 0, xU é»jKW v©.

 (iii) 3  k‰W« 2  v‹w Ïu©L é»jKwh v©fis vL¤J¡bfhŸf.

  mt‰¿‹ fê¤jš 3  2- , xU é»jKwh v©.

 (iv)  5 3+   k‰W« 3 5-  v‹w Ïu©L é»jKwh v©fis vL¤J¡bfhŸf.

  mt‰¿‹ fê¤jš (5 3+ ) -  ( 3 5- ) = 10,  xU é»jKW v©.

 (v)  3   k‰W« 5  v‹w Ïu©L é»jKwh v©fis vL¤J¡bfhŸf.

  mt‰¿‹ bgU¡fš  3 5#  = 15 , xU é»jKwh v©.

 (vi) 18   k‰W« 2  v‹w Ïu©L é»jKwh v©fis vL¤J¡bfhŸf.

  mt‰¿‹ bgU¡fš   18  #  2  = 36  = 6, xU é»jKW v©.

 (vii)   15   k‰W« 3  v‹w Ïu©L é»jKwh v©fis vL¤J¡bfhŸf.

  mt‰¿‹ tF¤jš 
3

15  = 
3
15  = 5 , xU é»jKwh v©.

 (viii) 75   k‰W« 3  v‹w Ïu©L é»jKwh v©fis vL¤J¡bfhŸf.

  mt‰¿‹ tF¤jš  
3

75  = 
3
75  = 5, xU é»jKW v©.

2.5 é»jKwh _y§fŸ (Surds)

 2 , 3 , 5   v‹gd é»jKwh v©fŸ v‹gij ehk¿nth«. Ït‰iw 

vªjbthU é»jKW v©â‹ t®¡f§fshfÎ« vGj KoahJ.  23 , 33 , 73  

v‹gd é»jKW v©fë‹ fd_y§fŸ. Ït‰iw vªjbthU é»jKW v©â‹ 

fd§fshfÎ« vGjKoahJ. Ï›tif é»jKwh v©fŸ é»jKwh _y§fŸ (surds 

or radicals) vd¥gL«.
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ãidÎ T®ªJ éilaë !
a3
1

 k‰W«  a3  Ïu©L« 
bt›ntwhdit V‹?

K¡»a fU¤J                                                          é»jKwh _y§fŸ

‘a’ xU äif é»jKW v© k‰W« n xU äifKG v‹f. an  xU 

é»jKwh v© våš,  an  v‹gJ  é»jKwh _y« vd¥gL«.

F¿p£il¥ go¤jš

2.5.1 é»jKwh _y¤Â‹ mL¡F¡F¿ tot«

an  v‹w é»jKwh _y¤Â‹ mL¡F¡F¿ tot« an
1

 MF«.

 vL¤J¡fh£lhf, 85  v‹gj‹ mL¡F¡F¿tot«  8 5
1

^ h MF«.

 Áy é»jKwh _y§fë‹ mL¡F¡F¿ tot«, tçir k‰W« mokhd« M»ait 

Ã‹tU« m£ltidæš bfhL¡f¥g£LŸsd.

é»jKwh

_y« 

mL¡F¡F¿ 

tot«
tçir mokhd«

5 52
1

2 5

143
14 3

1

^ h 3 14

74
74
1

4 7

50 50 2
1

^ h 2 50

115
11 5

1

^ h 5 11

 an  v‹gJ xU é»jKwh _y« våš 

 (i) a  v‹gJ xU äif é»jKW v©zhF«. 

       (ii) an  v‹gJ xU é»jKwh v©zhF«.

an

_y¡F¿pL

mokhd«

tçir tçir 
xU é»jKwh _y¤Â‹ bghJ tot«   an

 v‹gJ _y¡F¿pL

n  v‹gJ _y¤Â‹ tçir

a  v‹gJ mokhd« vd¥gL«.

F¿¥òiu
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Ã‹tU« m£ltizæš A k‰W« B M»a Ïu©L ãušfëY« cŸs v©fŸ é»jKwh 

v©fshF«.

A B

5 2 3+

73
5 73
+

1003
10 333

-

12 15 54
+

 nk‰f©l m£ltizæš A v‹w ãuèš cŸs v©fŸ é»j Kwh _y§fshF«. 

B v‹w ãuèš cŸs v©fŸ é»jKwh v©fŸ.  Mdhš, é»jKwh _y§fŸ mšy.

 Mfnt, x›bthU é»jKwh _yK« é»jKwh v©zhF«, Mdhš, x›bthU 

é»jKwh v©Q« xU é»jKwh _ykhf ÏU¡f nt©oa mtÁaäšiy.

2.5.2 xU é»jKwh _y¤ij vëa toéš(Simplest Form) vGJjš

 xU é»jKwh _y¤ij mj‹ vëa totkhf RU¡» vGjKoÍ«.

vL¤J¡fh£lhf, 50  v‹w é»jKwh _y¤ij vL¤J¡bfhŸnth«.

   50  = 25 2#  = 25 2  = 5 22  = 5 2

 Mfnt, 5 2  v‹gJ 50 ‹ vëa totkhF«.

2.5.3 x¤j k‰W« x›th é»jKwh _y§fŸ (Like and Unlike Surds)

 vëa toéš cŸs Ïu©L é»jKwh _y§fë‹ tçir k‰W« mokhd« rk« 

våš, mit x¤j é»jKwh _y§fŸ (like surds) vd¥gL«. m›thW Ïšiybaåš, 

mit x›th é»jKwh _y§fshF«.

vL¤J¡fh£lhf,

 (i) 5 , 4 5 , 6 5-  v‹gd x¤j é»jKwh _y§fŸ.

 (ii) 10 , 33 , 54 , 813  v‹gd x›th é»jKwh _y§fŸ. 

2.5.4 KGikahd é»jKwh _y§fŸ (Pure Surds)

 xU é»jKwh _y¤Â‹ é»jKW v© Fzf« mšyJ bfG 1 våš, mJ 

KGikahd é»jKwh _y« vd¥gL«.

vL¤J¡fh£lhf, 3 , 53 , 124 , 80  v‹gd KGikahd é»jKwh _y§fshF«.

2.5.5 fy¥ò é»jKwh _y§fŸ (Mixed Surds)

 xU é»jKwh _y¤Â‹ Fzf« mšyJ bfG 1-I¤ jéu ntW é»jKW 

v©zhf ÏU¥Ã‹, mJ fy¥ò é»jKwh _y« vd¥gL«.
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vL¤J¡fh£lhf, 2 3 , 5 53 , 3 124   v‹gd fy¥ò é»jKwh _y§fshF«.

 xU fy¥ò é»jKwh _y¤ij KGikahd é»jKwh _ykhf kh‰wyh«,  

Mdhš, mid¤J KGikahd é»jKwh _y§fisÍ« fy¥ò é»jKwh _y§fshf 

kh‰w KoahJ.

 (i) 80  = 16 5#  = 4 5         (ii) 3 2  = 3 22
#  = 9 2#  = 18

 (iii) 17  xU KGikahd é»jKwh _y«. Mdhš, Ïjid fy¥ò é»jKwh 

_ykhf kh‰w ÏayhJ.

_y¡F¿p£L éÂfŸ

  ,m n  v‹gd äif KG¡fŸ k‰W« ,a b  v‹gd äif é»jKW 

v©fŸ våš,

 (i) an n^ h = a  = an n                    (ii)  a bn n
#  = abn

 (iii) anm = amn  = amn                     (iv) 
b

a
n

n

 = 
b
an

     (i) I¥ ga‹gL¤Â a
2^ h  = a , a3 3  = a a3 3

=^ h  vd¥ bgwyh«.

vL¤J¡fh£L 2.11

 Ã‹tU« é»jKwh _y§fis mL¡F¡F¿ toéš vGJf.

 (i) 7  (ii) 84  (iii) 63  (iv) 128

Ô®Î bfhL¡f¥g£l é»jKwh _y§fis mL¡F¡ F¿toéš Ã‹tUkhW 

vGJ»nwh«.

 (i) 7  =72
1

 (ii) 84  = 84
1

 (iii) 63  = 63
1

 (iv) 128  = 12 8
1

^ h

vL¤J¡fh£L 2.12

 Ã‹tU« é»jKwh _y§fis vëa toéš vGJf.

 (i) 323  (ii) 63  (iii) 243  (iv) 2563

Ô®Î

 (i) 323  = 8 43
#  = 8 43 3

#  = 2 43 33
#  = 2 43

 (ii) 63 9 7 9 7 3 7# #= = =

 (iii) 243  = 81 3#  = 81 3#  = 9 32
#  = 9 3

 (iv) 2563  = 64 43
#  = 64 43 3

#  = 4 433 3
#  = 4 43

vL¤J¡fh£L 2.13
 Ã‹tU« fy¥ò é»jKwh _y§fis KGikahd é»jKwh _y§fshf vGJf.

 (i) 16 2   (ii) 3 23   (iii) 2 54   (iv) 6 3
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Ô®Î

 (i) 61 2  = 16 22
#   16 162a =^ h

  = 16 22
#  = 256 2#  = 512

 (ii) 3 23  = 3 23 3
#    3 33 3a =^ h

  = 27 23
#  = 543

 (iii) 2 54  = 2 54 4
#   2 24 4a =^ h

  = 16 54
#  = 804

 (iv) 6 3  = 6 32
#   6 62a =^ h

  = 36 3#  = 108

vL¤J¡fh£L 2.14

 32   v‹gJ é»jKW v©zh mšyJ é»jKwh v©zh vd¡ fh©f.

Ô®Î 32  = 16 2#  = 4 2

  4 xU é»jKW v© k‰W« 2  xU é»jKwh v©

  4 2`  v‹gJ xU é»jKwh v©. mjhtJ 32  xU é»jKwh v©zhF«.  

vL¤J¡fh£L 2.15

 Ã‹tU« v©fŸ é»jKW v©fsh mšyJ é»jKwh v©fsh vd¡ fh©f.

 (i) 3 3+  (ii) 4 2 4 3+ - -^ ^h h (iii) 
2 2

18  (iv) 19 2 19- +^ h 

 (v) 
3

2  (vi) 12 3#

Ô®Î (i) 3 3+

  3 xU é»jKW v© k‰W« 3  xU é»jKwh v©. vdnt, 3 3+  xU 

é»jKwh v©zhF«.

 (ii) 4 2 4 3+ - -^ ^h h

  = 4 2 4 3+ - +  = 2 3+ , xU é»jKwh v©.

 (iii) 
2 2

18  = 
2 2

9 2#  = 
2 2

9 2#  = 
2
3 , xU é»jKW v©.

 (iv) 19 2 19- +^ h = 19 2 19- -  = 2- , xU é»jKW v©.

 (v) 
3

2  Ï§F 2 xU é»jKW v© k‰W« 3  xU é»jKwh v©. Mfnt, 
3

2

xU é»jKwh v©.

 (vi) 12 3#  = 12 3#  = 36  = 6, xU é»jKW v©.
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2.6 é»jKwh _y§fë‹ Ûjhd eh‹F mo¥gil¢ brašfŸ

2.6.1 é»jKwh _y§fë‹ T£lY« fê¤jY«

 x¤j é»jKwh _y§fis T£lÎ« fê¡fÎ« KoÍ«.

vL¤J¡fh£L 2.16
 RU¡Ff : 

  (i) 10 2 42 2 32- +

  (ii) 3 548 72 27 18- - +

  (iii) 816 54 1283 3 3
+ -

Ô®Î

  (i) 10 2 2 2 4 32- +

   = 10 2 2 2 4 16 2#- +

   = 10 2 2 2 4 4 2# #- +

   = 10 2 16 2- +^ h   = 24 2

 (ii) 48 3 72 27 5 18- - +

   = 316 3 36 2 9 3 5 9 2# # # #- - +

   = 16 3 3 36 2 9 3 5 9 2- - +

   = 4 3 18 2 3 3 15 2- - +

   = 18 15 2 4 3 3- + + -^ ^h h   = 3 2 3- +

 (iii) 816 54 1283 3 3
+ -

   = 88 2 27 2 64 23 3 3
# # #+ -

   = 88 2 27 2 64 23 3 3 3 3 3
+ -

   = 2 8 3 42 2 23 3 3
# #+ -

   = 2 24 42 2 23 3 3
+ -

   = 2 24 4 23
+ -^ h  = 22 23

2.6.2 é»jKwh v©fë‹ bgU¡fš

 Ïu©L x¤j é»jKwh _y§fë‹ bgU¡f‰gyid¡ fhz Ã‹tU« éÂia¥ 

ga‹gL¤jyh«.

  a bn n
#  = abn
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vL¤J¡fh£L 2.17

 RU¡Ff : (i) 13 53 3
#  (ii) 32 84 4

#

Ô®Î 
 (i) 13 53 3

#  = 13 53
#  = 653

 (ii) 32 84 4
#  = 32 84

#

   = 2 24 5 3
#  = 24 8  = 2 22 24 4 4

# #=  = 4

2.6.3 é»jKwh _y§fë‹ tF¤jš

 x¤j é»jKwh _y§fë‹ tF¤jiy Ã‹tU« éÂia¥ ga‹gL¤Â¡ fhzyh«.

   
b

a
n

n

 = 
b
an

vL¤J¡fh£L 2.18

 RU¡Ff :  (i) 15 354 6'   (ii) 128 643 3
'

Ô®Î 

 (i) 15 54 3 6'  

   = 
3 6

15 54  = 5
6
54  = 5 9  = 5 3#  = 15

 (ii) 128 643 3
'

   = 
64

128
3

3

 = 
64
1283  = 23  

 é»jKwh _y§fë‹ tçirfŸ bt›ntwhf ÏU¥Ã‹, mt‰iw 

xnutçir bfh©l é»Kwh _y§fshf kh‰¿a Ã‹d® bgU¡fš 

mšyJ tF¤jš braiy nk‰bfhŸs nt©L«.

   KoÎ:  an  = a
m n

m

vL¤J¡fh£lhf, (i) 53  = 5
12 3

12

 = 512 4   (ii) 114  = 11
8 4

8

 = 118 2

2.6.4 é»jKwh _y§fis x¥ÃLjš

 xnu tçir bfh©l é»Kwh v©fis x¥Ãl KoÍ«. xnu tçir bfh©l 

é»jKwh v©fëš äf¥bgça mokhd« bfh©l é»jKwh v© bgçaJ MF«.

 é»jKwh v©fë‹ tçirfŸ rkäšiy våš, mt‰¿‹ tçirfis 

rk¥gL¤Âa ÃwF mokhd§fis x¥Ãl nt©L«.

F¿¥ò
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vL¤J¡fh£L 2.19

 3 , 43 , 54  v‹w é»jKwh v©fë‹ tçirfis rkkh¡Ff. 

Ô®Î bfhL¡f¥g£l é»jKwh v©fë‹ tçirfŸ 2, 3 k‰W« 4. 

 2, 3 k‰W«  4-‹ Û. Á. k 12.  vdnt, x›bthU é»jKwh v©izÍ« tçir 12 

bfh©l é»jKwh v©zhf kh‰Wnth«.

  3  = 312 6  = 72912  

 43  = 412 4  = 25612

 54  = 512 3  = 12512

vL¤J¡fh£L 2.20

 vJ bgçaJ? 54  mšyJ  43

Ô®Î bfhL¡f¥g£l é»jKwh v©fë‹ tçirfŸ 3 k‰W« 4.

 bfhL¡f¥g£l é»jKwh v©fŸ x›bth‹iwÍ« rk tçir bfh©l é»jKwh 

v©fshf kh‰w nt©L«. 

 3 k‰W« 4 Ït‰¿‹ Û.Á.k 12. vdnt, x›bthU é»jKwh v©izÍ« tçir 12 

bfh©l é»jKwh v©zhf kh‰Wnth«. 

 54  = 512 3  = 12512

 43  = 412 4  = 25612

 `  25612  > 12512  &  43  > 54

vL¤J¡fh£L 2.21

 23 , 44 , 3  v‹w é»jKwh v©fis  

 (i) VWtçiræš vGJf (ii) Ïw§F tçiræš vGJf.

Ô®Î , and2 4 33 4  v‹w é»jKwh v©fë‹ tçirfŸ Kiwna 3, 4 k‰W« 2.

 2, 3 k‰W« 4-‹ Û.Á.k 12.

 vdnt, x›bthU é»jKwh v©izÍ« tçir 12 bfh©l é»jKwh v©zhf 

kh‰Wnth«.

 23  = 212 4  = 1612

 44  = 412 3  = 6412

 3  = 312 6  = 72912

 `  VWtçir:  23 , 44 , 3      Ïw§Ftçir:  3 , 44 , 23  .
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gæ‰Á 2.5

1. Ã‹tUtdt‰WŸ vit é»jKwh _y§fŸ k‰W« vit é»jKwh _y§fŸ 

mšy v‹gij¡ fhuz¤Jl‹ TWf.

 (i) 8 6#  (ii) 90  (iii) 180 5#  (iv) 4 5 8'  (v) 4 163 3
#

2. RU¡Ff.

 (i) 10 3 2 5+ +^ ^h h   (ii) 5 3
2

+^ h     
 (iii) 13 2 13 2- +^ ^h h   (iv) 8 3 8 3+ -^ ^h h

3. Ã‹tUtdt‰iw RU¡Ff.

 (i) 5 75 8 108
2
1 48+ -    (ii) 7 62 16 543 3 3

+ -

 (iii) 4 772 50 128- -    (iv) 2 3 440 625 3203 3 3
+ -

4. Ã‹tU« é»jKwh _y§fis vëa toéš vGJf.

 (i) 1083  (ii) 98  (iii) 192  (iv) 6253  

5. Ã‹tUtdt‰iw KGikahd é»jKwh _y§fshf vGJf.

 (i) 6 5  (ii) 5 43  (iii) 3 54  (iv) 
4
3 8

6. Ã‹tUtdt‰iw¢ RU¡Ff.

 (i) 5 18#  (ii) 7 83 3
#  (iii) 8 124 4

#  (iv) 3 53 6
#  

 (v) 3 35 2 7'  (vi) 48 724 8
'

7. Ã‹tUtdt‰¿š vJ bgçaJ?

 (i) 2  mšyJ 33  (ii) 33  mšyJ 44   (iii) 3  mšyJ 104

8. Ïw§Ftçir k‰W« VWtçiræš vGJf.

 (i) , ,5 3 44 3  (ii) , ,2 4 43 3 4  (iii) , ,2 4 33 9 6

2.7 é»jKwh _y§fë‹ gFÂia é»j¥gL¤Jjš

é»j¥gL¤J« fhuâ

     xU nfhitæ‹ gFÂæš cŸs cW¥ò t®¡f_y mšyJ 

_y¡F¿p£L¡FŸ cŸs äif v©zhf ÏU¥Ã‹ gFÂia é»jKW 

v©zh¡» rkkhd nfhitahf kh‰W« Kiw, gFÂia é»j¥gL¤J« 

Kiw vd¥gL«.

 Ïu©L é»jKwh v©fë‹ bgU¡fš xU é»jKW v© 

våš, x‹W k‰bwh‹¿‹  é»j¥gL¤J« fhuâ (rationalizing factor) 
MF«.
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 a , b  v‹gd KG¡fŸ k‰W« x , y  v‹gd äif KG¡fŸ v‹f. ÃwF 

(i) a x+^ h k‰W« a x-^ h v‹gd x‹W¡ bfh‹W é»j¥gL¤J« fhuâfshF«.

(ii) a b x+^ h k‰W« a b x-^ h v‹gd x‹W¡ bfh‹W é»j¥gL¤J« 

fhuâfshF«.

(iii) x y+  k‰W« x y-  v‹gd x‹W¡ bfh‹W é»j¥gL¤J« fhuâfshF«.

(iv)  a b+  v‹gJ a b- -‹ Ïiz mšyJ Jizæa (conjugate) v© vdÎ« 

miH¡f¥gL«.  Ïnjnghš a b-  ‹ Ïiz v© a b+ MF«.

(v)  xU v©â‹ gFÂia é»j¥gL¤j, m›bt©â‹ bjhFÂ k‰W« gFÂfis 

é»j¥gL¤J« fhuâahš bgU¡f nt©L«.

(vi)  xU é»jKwh _y¤Â‰F x‹W mšyJ x‹W¡F nk‰g£l é»j¥gL¤J« 

fhuâfŸ ÏU¡fyh«.

vL¤J¡fh£L 2.22

 
3

2 -‹ gFÂia é»j¥gL¤Jf.

Ô®Î bfhL¡f¥g£l v©â‹ gFÂ k‰W« bjhFÂia 3  Mš bgU¡f

 
3

2  = 
3

2  
3

3
#  = 

3
2 3

vL¤J¡fh£L 2.23

  
5 3

1

+
-‹ gFÂia é»j¥gL¤Jf.

Ô®Î gFÂæš cŸs v© 5 3+ .  Ïj‹ Ïiz v©  mšyJ é»j¥gL¤J« fhuâ 

5 3- .
   

5 3

1

+
 = 

5 3

1

+
 

5 3

5 3
#

-

-

    = 
5 3

5 3
2 2
-

-
^ h

  = 
25 3
5 3

-
-  = 

22
5 3-

vL¤J¡fh£L 2.24

 
8 2 5

1

-
-‹ gFÂia é»j¥gL¤Â RU¡Ff.

Ô®Î gFÂæš cŸs v© 8 2 5- .  vdnt, Ïj‹ é»j¥gL¤J« fhuâ 8 2 5+  

MF«.

   
8 2 5

1

-
 = 

8 2 5

1

8 2 5

8 2 5
#

- +

+

    = 
8 2 5

8 2 5
2 2
-

+
^ h

 = 
64 20
8 2 5

-
+

    = 
44

8 2 5+  = 
44

2 4 5+^ h  = 
22

4 5+

F¿¥òiu
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vL¤J¡fh£L 2.25

 
3 5

1

+
-‹ gFÂia é»j¥gL¤Â RU¡Ff.

Ô®Î gFÂæš cŸs v© 3 5+ .  vdnt, Ïj‹ é»j¥gL¤J« fhuâ 3 5-  
MF«.

   
3 5

1

+
 = 

3 5

1

+
 

3 5

3 5
#

-

-

    = 
3 5

3 5
2 2
-

-
^ ^h h

 = 
3 5
3 5
-
-

    = 
2

3 5
-
-   = 

2
5 3-

vL¤J¡fh£L 2.26

 
7 1

7 1

7 1

7 1

+

- +
-

+  = a b 7+  våš, a  k‰W« b  Ït‰¿‹ kÂ¥òfis¡ fh©f.

Ô®Î 
7 1

7 1

7 1

7 1

+

- +
-

+  = 
7 1

7 1

7 1

7 1

7 1

7 1

7 1

7 1
# #

+

-

-

- +
-

+

+

+

    = 
7 1

7 1

7 1

7 1
2

2

2

2

-

-
+

-

+

^

^

^

^

h

h

h

h

    = 
7 1

7 1 2 7
7 1

7 1 2 7
-

+ - +
-

+ +

    = 
6

8 2 7
6

8 2 7- + +

    = 
6

8 2 7 8 2 7- + +

    = 
6
16  = 0 7

3
8 + ^ h

   0 7
3
8` + ^ h = a b 7+  (  a  = 

3
8 , b  = 0.

vL¤J¡fh£L 2.27

 1x 2= +  våš, x
x
1 2

-` j  -‹ kÂ¥ig¡ fh©f. 

Ô®Î            x  = 1 2+  

   (  
x
1  = 

1 2

1

+

     = 
1 2

1

1 2

1 2
#

+ -

-
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    = 
1 2
1 2

-
-  = 

1
1 2
-
-   = 1 2- -^ h

     ̀  x
x
1-  = 1 2 1 2+ - - -^ ^h h" ,

    = 1 2 1 2+ + -   = 2

  vdnt, x
x
1 2

-` j = 22  = 4.

gæ‰Á 2.6

1. Ã‹tUtdt‰¿‹ é»j¥gL¤J« fhuâfis¡ fh©f.

 (i) 3 2   (ii) 7   (iii) 75   (iv) 2 53   

 (v) 5 4 3-   (vi) 2 3+   (vii) 5 2-  (viii) 2 3+

2. Ã‹tUtdt‰¿‹ gFÂfis é»j¥gL¤Jf.

 (i) 
5

3   (ii) 
3 3

2  (iii) 
12

1  (iv) 
11

2 7  (v) 
9

3 5
3

3

3. gFÂia é»j¥gL¤Â RU¡Ff.

 (i) 
11 3

1

+
 (ii) 

9 3 5

1

+
 (iii) 

11 13

1

+
 (iv) 

5 1

5 1

-

+  (v) 
2 5 3

3 3

+

-  

4. 2  .  1.414, 3  .  1.732, 5  .  2.236, 10  .  3.162  våš, Ã‹tUtdt‰¿‹ 

kÂ¥òfis 3 jrk Ïl¤ÂU¤jkhf¡ fh©f.

 (i) 
2

1    (ii) 
3

6   (iii) 
3

5 3-   (iv) 
2

10 5-

 (v) 
3 2 5

3 5

+

-   (vi) 
5 2

5 2

-

+  (vii) 
3 1

3 1

-

+   (viii) 
10 5

1

+

5. 
5 6

5 6

-

+  = a b 6+  våš, a  k‰W« b  Ït‰¿‹ kÂ¥òfis¡ fh©f.

6. a b
4 2 3

3 1
3

2

-

+
= +

^ h  våš, a  k‰W« b  Ït‰¿‹ kÂ¥òfis¡ fh©f.

7. 
5 1

5 1

5 1

5 1

-

+ +
+

-  = a b 5+  våš, a  k‰W« b  Ït‰¿‹ kÂ¥òfis¡ fh©f.

8. 
4 5

4 5

4 5

4 5

-

+ -
+

-  = a b 5+  våš, a  k‰W« b  Ït‰¿‹ kÂ¥òfis¡ fh©f.

9. x 2 3= +  våš, x
x
12
2+  -‹ kÂ¥ò¡ fh©f.

10. x 3 1= +  våš, x
x
2 2

-` j -‹ kÂ¥ò¡ fh©f.
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2.8 tF¤jš éÂKiw (Division Algorithm)
 xU fz¡»‹ Ô®Î fhz ga‹gL« e‹F tiuaW¡f¥g£l bjhl®¢Áahd 

gofŸ éÂKiw mšyJ têKiw (algorithm) vd¥gL«. Ï¥ghl¥gFÂæš tF¤jš 

éÂKiw vd¥gL« KG¡fë‹ äf K¡»akhd g©Ãid¡ fhzyh«.

 xU KGit ó¢Áak‰w k‰bwhU KGthš tF¡F« nghJ, xU KGit <thfÎ« 

k‰bwhU KGit ÛÂahfÎ« bgW»nwh« v‹gij K‹ tF¥òfëš m¿ªJŸnsh«.  

vdnt, 

     Ã‹d«  =      <Î     +  
tFv©

ÛÂ

vL¤J¡fh£lhf,         
5
13    =  2        +        

5
3    (1)

   

 Ïªj tF¤jiy, tF¤jš braiy fz¡»š bfhŸshkš KG¡fis 

cW¥òfshf¡ bfh©L Ã‹tUkhW kh‰¿ vGjyh«.

 13 = 5(2) + 3

 Ï¡nfhitahdJ, (1)I tF v© 5Mš bgU¡Ftj‹ _y« »il¡»wJ. Ï«khÂç 

vGj¥gL« KG¡fë‹ tF¤jiy tF¤jš éÂ Kiw (Division Algorithm) v‹»nwh«.

a  k‰W« b  v‹gd VnjD« Ïu©L äif KG¡fŸ våš, a bq r= + , 

0 r b1#  v‹wthW q  k‰W« r  v‹w Ïu©L Fiwa‰w KG¡fŸ ÏU¡F«.

 nk‰f©l T‰¿š q  mšyJ r  ó¢ÁakhfÎ« ÏU¡fyh«.  
vL¤J¡fh£L 2.28

 tF¤jš éÂ Kiwia¥ ga‹gL¤Â, Ã‹tU« nrhofë‹ <Î k‰W« ÛÂfh©f.

 (i) 19, 5  (ii) 3, 13  (iii) 30, 6

Ô®Î

 (i) 19, 5

  bfhL¡f¥g£l nrhoia a bq r= + , 0 r b1#  tot¤Âš Ã‹tUkhW vGjyh«.

  19 = 5(3) + 4  [19I 5Mš tF¡f <Î 3, ÛÂ 4 »il¡»wJ]

  `  <Î = 3;  ÛÂ = 4

 (ii) 3, 13

  bfhL¡f¥g£l nrhoia a bq r= + , 0 r b1#  tot¤Âš Ã‹tUkhW vGjyh«.

  3 = 13(0) + 3

  `  <Î = 0;   ÛÂ = 3
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 (iii) 30, 6

  bfhL¡f¥g£l nrhoia 30, 6I a bq r= + , 0 r b1#  tot¤Âš Ã‹ 

tUkhW vGjyh«.

  30 = 6(5) + 0  [30I 6Mš tF¡f <Î 5, ÛÂ 0 »il¡»wJ]

  `  <Î = 5;   ÛÂ = 0

gæ‰Á 2.7

1.  tF¤jš éÂKiwia¥ ga‹gL¤Â Ã‹tU« nrhofë‹ <Î k‰W« ÛÂ fh©f.

 (i) 10, 3   (ii) 5, 12 (iii) 27, 3

ãidéš bfhŸf

 � 
q
p , 0q !  v‹w toéš cŸs v©â‹ jrk éçthdJ KoÎ bgW« våš, 

q
p  -‹ 

jrk éçÎ KoÎW jrkéçÎ (Terminating decimal expansion) vd¥gL«. KoÎW 

jrk éçéid¡bfh©l v© KoÎW jrk v© vd¥gL«.

 � 
q
p , 0q !  v‹w v©â‹ jrk éçÎ fhQ« nghJ vªãiyæY« ÛÂ 

ó¢Áakhféšiy våš, <éš Û©L« Û©L« tU« Ïy¡f§fë‹ bjhFÂ 

»il¡F«. Ïªãiyæš 
q
p -‹ jrk éçÎ KoÎwh RHš jrk éçÎ mšyJ 

KoÎwh ÛŸtU jrk éçÎ (Non-terminating and recurring decimal expansion) 

vd¥gL«. KoÎwh RHš jrk éçéid¡ bfh©l v© KoÎwh RHš jrk v© 

vd¥gL«.

	�	xU é»jKW v©âid KoÎW jrk éçthfnth mšyJ KoÎwh RHš jrk 

éçthfnth F¿¥Ãlyh«.

 �	
q
p , 0q !  toéš cŸs é»jKW v©iz 

p

2 5m n
#

, (p Z!  k‰W« ,m n W! )
v‹w toéš vGj KoÍkhdhš, mªj é»jKW v© KoÎW jrk éçéid¥ 

bg‰¿U¡F«. m›th¿šiybaåš, mªj é»jKW v© KoÎwh RHš jrk 

éçéid¥ bg‰¿U¡F«.

 �	KoÎwh k‰W« RHš j‹ika‰w jrk éçéid bfh©l v© xU é»jKwh 

v© MF«. vdnt, xU é»jKwh v©iz 
q
p , (Ï§F p, q KG¡fŸ k‰W« 

0q ! ) v‹w toéš vGjKoahJ.

 �	bkŒba©fë‹ fzkhdJ é»jKW k‰W« é»jKwh v©fë‹ nr®¥ò¡ 

fzkhF«.
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 �	x›bthU bkŒba©Q« xU é»jKW v©zhfnth mšyJ  

é»jKwh  v©zhfnth ÏU¡F«. 

 �	xUbkŒba© é»jKW v© mšy våš, mJ xU é»Kwh v©zhF«.

 �	xU é»jKW v© k‰W« xU é»jKwh v© Ït‰¿‹ TLjš mšyJ 

fê¤jš v¥bghGJ« xU é»jKwh v© MF«.

 �	xU ó¢Áak‰w é»jKW v© k‰W« xU é»jKwh v© Ït‰¿‹ bgU¡fš 

mšyJ tF¤jš xU é»jKwh v© MF«.

 �	Ïu©L é»jKwh v©fë‹ TLjš, fê¤jš, bgU¡fš k‰W« tF¤jš 

v¥bghGJ« xU é»jKW v©zhF« vd¡ TwKoahJ. ÏJ é»jKW 

v©zhfnth mšyJ é»jKwh v©zhfnth ÏU¡fyh«.

 �	‘a’ xU äif é»jKW v© k‰W« n xU äifKG v‹f.  an  xU é»jKwh 

v© våš,  an  v‹gJ é»jKwh _y« vd¥gL«.

 �	m, n v‹gd äif KG¡fŸ k‰W« a, b v‹gd äif é»jKW v©fŸ våš

(i) an n^ h  = a = an n   (ii) a bn n
#  = abn

(iii) anm  = amn  = amn    (iv) 
b

a
n

n

 = 
b
an

 �	xU nfhitæ‹ gFÂæš cŸs cW¥ò t®¡f_y mšyJ 

_y¡F¿p£L¡FŸ cŸs äif v©zhf ÏU¥Ã‹ gFÂia é»jKW 

v©zh¡» rkkhd nfhitahf kh‰W« Kiw, gFÂia é»j¥gL¤J« Kiw 

vd¥gL«.

 �	Ïu©L é»jKwh v©fë‹ bgU¡fš xU é»jKW v© våš, x‹W 

k‰bwh‹¿‹  é»j¥gL¤J« fhuâ (rationalizing factor) MF«.

 �	a k‰W« b v‹gd VnjD« Ïu©L äif KG¡fŸ våš, a bq r= + , 0 r b1#  
v‹wthW q  k‰W« r v‹w Ïu©L Fiwa‰w KG¡fŸ ÏU¡F«.



#h‹ ne¥Ãa®

(1550 - 1617)

#h‹ ne¥Ãa® (John Napier) 

1550-š bk®Á°lh‹ lt® 

vD« Ïl¤Âš Ãwªjh®. ÏJ 

j‰nghJ mt® bgaçnyna 

mikªJŸs ne¥Ãa® 

gšfiy¡ fHf¤Â‹ 

bk®Á°lh‹ tshf¤Â‹ 

ika¥gFÂæš cŸsJ. 

kl¡ifia¡ f©LÃo¤j 

#h‹ne¥Ãa® fâj¤ij¥ 

bghGJngh¡»‰fhf 

MuhŒªjt®. 

M®¡»äoÁèUªJ 

j‰nghija 

fâjtšYe®fŸ ãô£l‹ 

k‰W« I‹°o‹ tçiræš 

#h‹ ne¥ÃaU« Ïl« 

bgW»wh®.

bkŒba©fŸ Ûjhd m¿éaš 

F¿pLfŸ k‰W« kl¡iffŸ

“Seeing there is nothing that is so troublesome to mathematical practice, 
nor that doth more molest and hinder calculators, than the multiplications, 
divisions, square and cubical extractions of great numbers....I began there-
fore to consider in my mind by what certain and ready art I might remove 

those hindrances”
- JOHN NAPIER

● m¿éaš F¿pL Kiwæš v©fis F¿¤jš.

● mL¡F¡F¿ mik¥ÃidÍ« kl¡if mik¥ÃidÍ« 

x‹iw k‰bwh‹whf kh‰Wjš.

● kl¡if éÂfis¥ òçªJ¡ bfhŸSjš.

● kl¡if m£ltiz k‰W« kl¡if éÂfis¥ 

ga‹gL¤Jjš.

Kj‹ik¡ F¿¡nfhŸfŸ

3.1 m¿éaš F¿pL (Scientifi c Notation)
 äf¥bgça k‰W« äf¢Á¿a v©fis¡ ifahS« 

nghJ m¿éaš m¿P®fŸ, bgh¿ahs®fŸ k‰W« 

bjhêš tšYe®fŸ M»nah® m¿éaš F¿p£oid¥ 

ga‹gL¤J»‹wd®.  xëæ‹ ntf« édho¡F 

29,900,000,000 br.Û., óäæèUªJ NçaD¡FŸs öu« 

92,900,000 ikšfŸ, vy¡£uhDila vil 0.000549 

mQ vil myFfŸ.  Ï›thwhd v©fis¢ RU¡fkhd 

Kiwæš F¿¥Ãlyh«.  Ïjid m¿éaš F¿pL v‹g®.  

Ïj‹ _y« ó¢Áa§fis mÂf v©â¡ifæš 

vGJjš k‰W« ÏlkhW¥ ÃiHfis¤ jé®¡fyh«. 

vL¤J¡fh£lhf,    

   29,900,000,000 = 299 108
#  = 2.99 1010#

          92,900,000 = 929 105
#  = 9.29 107

#

           0 054900$  = .
1000000

549
10000
5 49=  

    =  5.49 10 4
# -
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 mjhtJ, äf¥bgça mšyJ äf¢Á¿a v©iz xU jrk v©  10a1 1#  k‰W« 

10-‹ KG mL¡F M»at‰¿‹ bgU¡f‰ gydhf vGjyh«. 

K¡»a fU¤J                                             m¿éašF¿pL

xU v©  N I m¿éaš F¿p£oš 1-èUªJ 10-¡FŸ cŸs jrk v© 

k‰W« 10-‹ KG mL¡F M»at‰¿‹ bgU¡f‰ gydhf vGjyh«.

  mjhtJ, N = 10a
n

# ,  Ï§F 10a1 1#  k‰W« n xU KG.

 v©fis jrk¡F¿p£oèUªJ m¿éaš F¿p£oš kh‰w mL¡F¡F¿ éÂfŸ 

mo¥gilahŒ mik»wJ.  m, n v‹gd Ïaš v©fŸ k‰W« a bkŒba© v‹f.    

 mL¡F¡F¿ éÂfŸ Ã‹tUkhW bfhL¡f¥gL»‹wd.

 (i) a a am n m n
# = +          (bgU¡fš éÂ)

 (ii) 
a
a an

m
m n

= -                (tF¤jš  éÂ)

 (iii) a am n mn
=^ h                (mL¡F  éÂ)

 (iv) a b a bm m m# #= ^ h     (nr®¡if  éÂ)

0a !  -¡F a
a
1m
m=-  vdÎ« 1a0

= vdÎ« eh« tiuaW¡»nwh«.

3.1.1 xU v©iz m¿éaš F¿p£oš vGJjš

 xU v©iz m¿éaš F¿p£oš kh‰Wtj‰fhd gofŸ Ã‹tUkhW.

 go 1: jrk¥òŸëia  mj‹  ÏlJg¡f th¡»š ó¢Áak‰w xnu xU Ïy¡f« 

cŸsthW ef®¤J.

 go 2: giHa k‰W« òÂa jrk¥òŸë¡F Ïilna cŸs Ïy¡f§fis v©Qf.  

ÏJ 10-‹ mL¡F n I F¿¡F«.

 go 3: jrk¥òŸë ÏlJòw« kh¿dhš mL¡F n MdJ äif v©, jrk¥òŸë 

tyJòw« kh¿dhš mL¡F n MdJ Fiw v©.

vL¤J¡fh£L 3.1

 9781 I m¿éaš F¿p£oš F¿¥ÃLf.

Ô®Î bghJthf KG¡fis vGJ« nghJ jrk¥òŸë F¿¥gÂšiy. 

      9  7   8   1  .
          3    2    1

 jrk¥òŸë ÏlJòw« _‹W Ïl§fŸ giHa ãiyæèUªJ ef®»wJ.  vdnt 

10-‹ mL¡F 3 MF«.

  `  9781 9.781 103
#=

71
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vL¤J¡fh£L 3.2 

 0 000432078$  I m¿éaš F¿p£oš F¿¥ÃLf.

Ô®Î 0   .   0    0    0    4   3   2   0   7   8 

 jrk¥òŸë tyJòw« 4 Ïl§fŸ giHa ãiyæèUªJ ef®»wJ.  vdnt 10-‹ 

mL¡F -4 MF«.

 `  0.000432078 4.32078 10 4
#= -

 xU v©iz m¿éaš F¿p£oš kh‰¿ vGJ« nghJ, bfhL¡f¥g£l 

v©âš cŸs jrk¥òŸëæid ÏlJg¡f th¡»š p Ïl§fŸ 

ef®¤Âdhš mij <LbrŒa 10 p  Mš bgU¡F»nwh«.  mnjngh‹W, jrk¥òŸëæid 

tyJg¡f th¡»š r Ïl§fŸ ef®¤Âdhš mij <L brŒa 10 r-  Mš bgU¡F»nwh«.

vL¤J¡fh£L 3.3 

 Ã‹tU« v©fis m¿éaš F¿p£oš vGJf.

 (i) 9345  (ii) 205852  (iii) 3449098.96
 (iv) 0.0063  (v) 0.00008035 (vi) 0.000108

Ô®Î 

 (i) 9345 = 9   3    4    5  . = .9 345 10
3

# ,   n = 3 Vbdåš, jrk¥òŸë Ïl¥òw« 3 

Ïl§fŸ ef®»wJ.

 (ii) 205852 =   2    0    5    8   5    2  . = 2.05852#105 , n = 5 Vbdåš, jrk¥òŸë 

Ïl¥òw« 5 Ïl§fŸ ef®»wJ.

 (iii) 3449098.96 =  3    4    4    9    0    9    8 . 9   6 = 3.44909896#106 , n = 6 Vbdåš, 

jrk¥òŸë Ïl¥òw« 6 Ïl§fŸ ef®»wJ.

 (iv) 0.0063 = 0 .  0    0    6    3 = 6.3#10 3- , n = –3 Vbdåš, jrk¥òŸë ty¥òw« 

3 Ïl§fŸ ef®»wJ.

 (v) 0.00008035 = 0  .  0    0    0     0    8    0   3   5 =8.035#10 5- , n = –5 Vbdåš, 

jrk¥òŸë ty¥òw« 5 Ïl§fŸ ef®»wJ.

 (vi) 0.000108 = 0  .  0    0    0    1    0   8 = 1.08#10 4- , n = –4 Vbdåš, jrk¥òŸë 

ty¥òw« 4 Ïl§fŸ ef®»wJ.

F¿¥òiu

  1    2   3     4

.   

        3      2     1

      5     4      3     2      1

1      2      3      4      5

  6     5     4     3      2     1

1     2    3

1     2      3     4
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3.2 m¿éaš F¿p£il jrk¡F¿p£oš kh‰Wjš

 m¿éaš F¿p£oš cŸs v©fis jrk v©fŸ tot¤Âš mo¡fo F¿¡f 

nt©oajh»wJ.  m¿éaš F¿p£L v©fis jrk v©fshf kh‰Wtj‰fhd gofŸ 

Ã‹tUkhW.

 go 1: jrk v©iz vGJf.

 go 2: jrk¥òŸëia 10-‹ mL¡»š cŸs v©â‰F V‰g ef®¤J. äif våš 

ty¥òwK«, Fiw våš Ïl¥òwK« ef®¤J.  njit våš ó¢Áa§fis nr®¡fÎ«.

 go3: v©fis jrk toéš vGJf.

vL¤J¡fh£L 3.4 

 Ã‹tU« v©fis jrk toéš vGJf.

 (i) 5.236 105
#  (ii) 1.72 109

#   (iii) 6.415 10 6
# -  (iv) 9.36 10 9

# -

Ô®Î

 (i) 5.236 

  5.236 105
#  = 523600

 (ii)  1.72

  1.72 109
#  = 1720000000

 (iii) 6.415

  6.415 10 6
# -  = 0.000006415

 (iv) 9.36

  9.36 10 9
# -  = 0.00000000936

3.2.1 m¿éaš F¿p£oš bgU¡fš k‰W« tF¤jš 

 äf¥bgça (googolplex)mšyJ äf¢Á¿a v©fë‹ bgU¡fš mšyJ tF¤jiy 

m¿éaš F¿p£oš vëjhf brŒayh«.

vL¤J¡fh£L 3.5 

 Ã‹tUtdt‰iw m¿éaš F¿p£oš vGJf.

 (i) 4000000 3^ h  (ii) 5000 2004 3
#^ ^h h

 (iii) .0 00003 5^ h  (iv) .2000 0 00012 4
'^ ^h h

Ô®Î

 (i) Kjèš v©fis (mil¥ò¡ F¿¡FŸ cŸsij) m¿éaš F¿p£oš vGJf.

   4000000 = 4.0 106
#

  Ï¥nghJ, ÏUòwK« mL¡F 3-¡F ca®¤j »il¥gJ,

5 . 2    3    6    0    0
1      2      3     4     5

1  . 7    2    0    0    0    0    0    0    0
1      2     3      4     5     6      7      8     9

0    0    0    0    0    6  .  4   1   5
6      5     4      3     2     1 

 0    0    0    0    0    0    0    0    9   .   3    6
9      8     7      6     5     4      3     2     1
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          `  .4000000 4 0 103 6 3
#=^ ^h h  = .4 0 103 6 3

#^ ^h h

    = 64 1018#      = 6.4 10 101 18
# #  = 6.4 1019#

 (ii) m¿éaš F¿p£oš,

       5000 5.0 103
#=  k‰W« 200 2.0 102

#=  vd vGjyh«.

        5000 2004 3` #^ ^h h  = 5.0 10 (2.0 10 )3 4 2 3
# # #^ h

    = . 10 .5 0 2 0 104 3 4 3 2 3
# # #^ ^ ^ ^h h h h

    = 625 10 8 1012 6
# # #  = 5000 1018#

    = 5.0 10 103 18
# #  = 5.0 1021

#

 (iii) m¿éaš F¿p£oš, 0.00003 3.0 10 5
#= -  vd vGjyh«.

             . 3.0 100 00003 5 5 5
` #= -^ ^h h  = 3.0 105 5 5

# -^ ^h h

    = 243 10 25
# -   = 2.43 10 10 2.43 102 25 23

# # #=- -

 (iv) m¿éaš F¿p£oš,

  2000 2.0 103
#=  k‰W« 0.0001= 1.0 10 4

# -   vd vGjyh«.

   .2000 0 00012 4` '^ ^h h  = 
(1.0 10 )

2.0 10
4 4

3 2

#

#
-

^ h  = 
.

. ( )

1 0 10

2 0 10
4 4 4

2 3 2

#

#
-^ ^

^

h h

h

     = 4.0 10 4.0 10
10
4 10

16

6
6 16 22# # #= =

-
- -^ h

gæ‰Á 3.1

1. Ã‹tU« v©fis m¿éaš F¿p£oš vGjÎ«.

 (i) 749300000000  (ii) 13000000  (iii) 105003  

 (iv)  543600000000000 (v) 0.0096  (vi)  0.0000013307

 (vii) 0.0000000022  (viii) 0.0000000000009

2. Ã‹tU« v©fis jrk éçéš vGjÎ«.

 (i) 3.25 10 6
# -   (ii) 4.134 10 4

# -  (iii) 4.134 104
#  

 (iv) 1.86 107
#    (v) 9.87 109

#   (vi) 1.432 10 9
# -

3. Ã‹tU« v©fis m¿éaš F¿p£oš F¿¥ÃlÎ«.

 (i) 1000 202 6
#^ ^h h    (ii) .1500 0 00013 2

#^ ^h h

 (iii) 16000 2003 4
'^ ^h h   (iv) . . .0 003 0 0002 0 0017 5 3# '^ ^ ^h h h

 (v) (0.003)11000 300003 2# '^ ^h h
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3.3 kl¡iffŸ (Logarithms)
 äfÎ« Á¡fyhd fz¡ÑLfis äf vëikah¡Ftj‰fhfnt kl¡iffŸ 
c©ikæš njh‰Wé¡f¥g£ld.  mit bgU¡fšfis¡ T£lšfshf kh‰Wtj‰fhf 
mik¡f¥g£ld.  fâ¥gh‹fŸ  f©LÃo¥gj‰F K‹ng äf mÂf Ïy¡f§fis¡ 
bfh©l v©fis¥ bgU¡Ftj‰F« mšyJ tF¥gj‰F«  kl¡iffŸ cjéd.  Vbdåš, 
v©fis¥ bgU¡Ftij él kl¡if¢ braèš mt‰¿‹ mL¡Ffis T£L»nwh«.  
Ïa‰Ãaèš bgU«ghyhd éÂfŸ mid¤J« mL¡F¡F¿ toéš miktjhš 
mQ¡fU¢ r«gªjkhd fÂ® Å¢R FiwfŸ, fhkh cŸÇ®¥ò k‰W« xU ãiyahd fhy 
mséš mQ¡fU ciy r¡Âæš V‰gL« kh‰w§fŸ M»at‰¿‹ fz¡ÑLfëš 
kl¡if äfÎ« Ï‹¿aikahjjh»wJ.  

 kl¡if¡F¿p£il m¿Kf¥gL¤Jtj‰F bkŒba©fë‹ mL¡F¡F¿p£il 

Kjèš m¿Kf¥gL¤Jnth«.

3.3.1 mL¡F¡F¿pL (Exponential Notation)
 a  xU äif v© v‹f.  x  xU KG våš ax  v‹gij¥ g‰¿ K‹dnu m¿ªJŸnsh«.

 xU äif v©â‹ n MtJ mL¡F a våš mJ an
1

 vd ek¡F¤ bjçÍ«.  p xU 

KG k‰W« q xU äif KG våš, a q
p

 v‹gij v›thW tiuaW¥gJ v‹gij¥ g‰¿ Ï§F 

fh©ngh«.

 
q
p

p
q
1

#=  v‹gij ftå¡f, mL¡F¡F¿ éÂ c©ikahf ÏU¡f nt©Lbkåš, 

  a q
p

 = a q
p1

` j  = a
p

q
1

^ h

 vdnt, a aq
p

q p
= ^ h  vd eh« tiuaW¥ngh«.  vL¤J¡fh£lhf, 85

3

= 85 3^ h  k‰W« 

5 3
7-

 = 53 7-^ h  

 Ï›thW a > 0 våš, mid¤J é»jKW v©fŸ x-¡F ax-‹ bghUis¡ 

bfhL¤JŸnsh«.  nkY« a > 0 våš, mid¤J é»jKwh v©fŸ x-¡F« ax-‹ 

tiuaiwia mL¡F¡F¿ éÂfŸ bghUªJkhW éçÎ¥gL¤j KoÍ«. eh« Ï§F          

ax  -‹ tiuaiwia é»jKwh v© x-¡F tiuaW¡f¥ nghtÂšiy. Vbdåš, mj‰F 

fâj¤Â‹ ca®ghl¥ÃçÎfëš fhz¥gL« fU¤jh¡f§fŸ njitah»wJ.

3.3.2 kl¡if¡F¿pL (Logarithmic Notation)

 a >  0, b > 0 k‰W« 1a !  våš, a-‹ vªj mL¡F b-¡F rkkh»wnjh mªj 

mL¡fhdJ  a I mokhdkhf¡ bfh©l b-‹ kl¡if MF«.

K¡»a fU¤J                                            kl¡if¡F¿pL

 a v‹gJ 1 I¤ jé®¤j xU äif v© k‰W« x xU bkŒba© 

(äif, Fiw mšyJ ó¢Áa«) v‹f.  a bx
=  våš, mL¡F x MdJ 

mokhd« a I¥ bghW¤j b-‹ kl¡if vd miH¥ngh«.  Ïjid

 x = log b
a

 vd vGJnth«. 
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  x = log b
a

 v‹gJ b ax
=  v‹w mL¡F¡F¿ mik¥Ã‹ kl¡if mik¥ò MF«.  

ÏU mik¥òfëY« mokhd« x‹nw MF«.

vL¤J¡fh£lhf,

mL¡F¡F¿ mik¥ò kl¡if mik¥ò

2 164
=

8 23
1

=

4
8
12

3

=
-

16 4log
2

=  

 2log
3
1

8
=

8
1log

2
3

4
=-` j  

vL¤J¡fh£L 3.6 

 Ã‹tU« kl¡if mik¥Ãid mL¡F¡F¿ mik¥ghf kh‰wÎ«.

 (i) 64 3log
4

=  (ii) 2log
4
1

16
=  (iii) 2log

25
1

5
=-` j   iv) 0.1 1log

10
=-

Ô®Î  

 (i) 64 3log
4

=  (   43  = 64

 (ii) 2log
4
1

16
=   (   (16) 4

1

 = 2

 (iii) 2log
25
1

5
=-` j  (   5 2-^ h  = 25

1

 (iv) 0.1 1log
10

=-   (   10 1-^ h  = 0.1

vL¤J¡fh£L 3.7 

 Ã‹tU« mL¡F¡F¿ mik¥Ãid kl¡if mik¥ghf kh‰wÎ«.

 (i) 3 81
4
=   (ii) 6

1296
14

=
-  (iii) 

81
1

27
14

3

=` j

 (iv) (216) 63
1

=  (v) 13
13
11

=-^ h

Ô®Î 

 (i) 3 81
4
=  (  81log

3
= 4

 (ii) 6
1296
14

=
-  (  log

1296
1

6
` j = – 4

 (iii) 
81
1

27
14

3

=` j  (  log
27
1

81
1 ` j =  

4
3

 (vi) (216) 63
1

=  (  6log
216

 =  
3
1

 (v) 13
13
11

=-^ h  (  log
13
1

13
` j = -1
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vL¤J¡fh£L 3.8 

 kÂ¥ÃLf (i) 512log
8

  (ii) 9log
27

 (iii) log
32
1

16
` j  

Ô®Î

 (i)        x  = 512log
8

 v‹f.  

     vdnt,   8 512
x
=   (mL¡F¡F¿ mik¥ò)

                 8 8x 3
=  (  x = 3

     `  512 3log
8

=

 (ii)   x  = 9log
27

 v‹f. 

    vdnt, 27 9
x
=      (mL¡F¡F¿ mik¥ò)

                3 3
x3 2
=^ ^h h    (ÏUòwK« mokhd« 3 Mf kh‰Wf) 

                   3 3
x3 2
=  (  3x =2 (  x = 

3
2

         `  9log
3
2

27
=  

 (iii)   x  = log
32
1

16
` j v‹f. 

   vdnt, 16
x  = 

32
1   (mL¡F¡F¿ mik¥ò)

   2
x4^ h  = 

2
1

5^ h
  (ÏUòwK« mokhd« 2 Mf kh‰Wf)

   2
x4  = 2 5-  (  x4  = -5 (  x = 4

5-

   `  log
32
1

16
` j = 

4
5-

vL¤J¡fh£L 3.9 

 Ã‹tU« rk‹ghLfis¤ Ô®¡fÎ«.  

(i) 3log x
5

=-  (ii) 64logx
4
1=    (iii) 8 2log

x
=  (iv) 3 4 0logx

8
+ =  (v) 7log

x

6
1

 = 
3
1

Ô®Î 

 (i)      3log x
5

=-  

        5 3-  = x     (mL¡F¡F¿ mik¥ò)

           x  = 
5
1
3

 (  x  = 
125
1

 (ii)          64logx
4
1=

   
4
1 x

` j  = 64     (mL¡F¡F¿ mik¥ò)

   
4

1
x  = 43  (  4 x-  = 43  (  x  = 3-
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 (iii) 8log
x

 = 2

   x2  = 8        (mL¡F¡F¿ mik¥ò)

   x  = 8  = 2 2  

 (iv)  3 4logx
8

+  = 0

  (  3 4logx
8

- = 4log
8

3
=

  (  – x = 64log
8

 8 x
( -^ h  = 64   (mL¡F¡F¿ mik¥ò)

  (      8 x-^ h   = 82  (  x = -2

 (v)      7log
x

6
1

  = 
3
1    (   x3

1

 = 76
1

    (mL¡F¡F¿ mik¥ò)

  76
1

 = 72
1 3

1

` j  vd vGJf.  Ã‹d®, x3
1

 = 7
3
1

2
1

` j

   `  x  = 72
1

  = 7

kl¡if éÂfŸ

1. bgU¡fš éÂ : xnu mokhd¤ij cila ÏU äif v©fë‹ 

bgU¡f‰gyå‹ kl¡ifahdJ, m›éU v©fë‹ kl¡iffë‹ 

TLjY¡F¢ rkkhF«.  mjhtJ,

   ( )log M N
a

#  = log logM N
a a

+ ; a, m, N äif v©fŸ, a 1!

2. tF¤jš éÂ : xnu mokhd¤ij cila ÏU äif v©fë‹ 

tF¤jè‹ kl¡ifahdJ, bjhFÂæ‹ kl¡ifæèUªJ gFÂæ‹ 

kl¡ifia fê¤jY¡F¢ rkkhF«.mjhtJ,

   log
N
M

a
` j = log logM N

a a
-  ; a, m, N äif v©fŸ, a 1!

3. mL¡F éÂ : xU v©â‹ mL¡»‹ kl¡ifahdJ mªj 

v©â‹ kl¡ifæid mL¡fhš bgU¡Ftj‰F¢ rkkhF«.  mjhtJ,

  log M
a

n^ h  = logn M
a

; a, m äif v©fŸ, a 1!

4. mokhd kh‰wš éÂ : m, a, b v‹gd äif v©fŸ k‰W« a 1! , 

b 1!  våš,

    log M
a

 = log logM b
b a

#^ ^h h 

  (i) a xU äif v© k‰W« a 1!  våš, log a
a

 = 1.

  (ii) a xU äif v© k‰W« a 1!  våš, 1log
a

 = 0.

  (iii) a k‰W« b äif v©fŸ   a 1! , 1b ! våš, log logb a
a b

#^ ^h h = 1 
k‰W« log b

a
 = 

log a
1

b

.

  (iv) a k‰W« b äif v©fŸ k‰W« 1b !  våš, blog a
b  = a .

  F
¿¥òiu:
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 (v) a > 0 våš, 0log
a

 tiuaW¡f¥gléšiy.

 (vi) b,x k‰W« y äif v©fŸ, 1b !  k‰W« log x
b

 = log y
b

 våš, x = y MF«. 

Ïj‹ kWjiyÍ« c©ik.

 (vii) všyh kl¡iffëY« mokhd« 1 Mf Ïšyhkš gh®¤J¡ bfhŸsnt©L«.  

Vbdåš, mokhd« 1 cila kl¡ifia fUÂdhš, vL¤J¡fh£lhf, 

9log
1

 I fUÂdhš, Ïj‹ kÂ¥ò x våš, 9logx
1

=  mšyJ 1 9x
=  vd¡ 

»il¡»wJ.  Mdhš vªj bkŒba© x -¡F« 1 9x
=  vd¡ »il¡fhJ.

vL¤J¡fh£L 3.10 

 RU¡Ff (i) 25 625log log
5 5

+   (ii) 4log log
100
1

5 5
+ ` j

Ô®Î 

 (i)  25 625log log
5 5

+  = log 25 625
5

#^ h    (a log M N
a

#^ h = log logM N
a a

+ )

     = 5 5log
5

2 4
#^ h  = 5log

5

6  =  6 5log
5

    (a log M
a

n^ h  = logn M
a

)

     =  6 1^ h  = 6  (a  log a
a

 = 1)    

 (ii)  4log log
100
1

5 5
+ ` j = log 4

100
1

5
#` j    (a log M N

a
#^ h = log logM N

a a
+ ) 

   = 
25
1log

5
` j = 

5
log 1

5 2c m = 5log
5

2-  = 2 5log
5

-      (a log M
a

n^ h  = logn M
a

)

   = 2 1- ^ h = 2-     (a  log a
a

 = 1)

vL¤J¡fh£L 3.11 

 RU¡Ff   128 16log log
8 8

-  

Ô®Î 128 16log log
8 8

- =  log
16
128

8
       (a  log

N
M

a
` j = log logM N

a a
- )

          = 8log
8

   = 1     (a  log a
a

 = 1)

vL¤J¡fh£L 3.12

  125log
10

 = 3 3 2log
10

-  vd ã%Ã.

Ô®Î 3 3 2log
10

-  3 10 3 2log log
10 10

= -   10 2log log
10

3

10

3
= -

    = 1000 8log log
10 10

-  = log
8

1000
10

    = 125log
10

  `  125log
10

 = 3 3 2log
10

-
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vL¤J¡fh£L 3.13

 2 3 4 5 6 7log log log log log log
3 4 5 6 7 8

# # # # #  = 
3
1  vd ã%Ã.

Ô®Î 2 3 4 5 6 7log log log log log log
3 4 5 6 7 8

# # # # #

  = 2 3 6 7log log log log log log4 5
3 4 5 6 7 8

# # # # #^ ^ ^h h h

  = 4 6log log log2
4 6 8

# #  = 2 4 6log log log
4 6 8

# #^ h  (a  log M
a

 = log logM b
b a

# )

  = 2 6log log
6 8

#  = 2log
8

  = 
log 8
1

2

       (a  log b
a

 = 
log a
1

b

)

  = 
2log

1

2

3
 = 

3 2log
1

2

                      (a log M
a

n^ h  = logn M
a

)

  = 
3
1  (a  2log

2
 = 1)

vL¤J¡fh£L 3.14

 25 log2 3
5

-  -‹ kÂ¥ig¡ fh©f.

Ô®Î 25 log2 3
5

-  = 5 log2 2 3
5

-^ h  = 5 log4 3
5

-          (a  logn M
a

 = log M
a

n )

         = 5
log 3

5
4-

  = 3 4-  = 
3
1
4

 = 
81
1     (a  blog a

b  = a)

vL¤J¡fh£L 3.15 

 Ô®¡f log log logx x x
16 4 2

+ +  = 7

Ô®Î log log logx x x
16 4 2

+ +  = 7

  (   
log log log16

1
4

1
2

1

x x x

+ +  = 7 (a  log b
a

 = 
log a
1

b

)

    
log log log2

1
2

1
2

1

x x x
4 2+ +  = 7

     
log log log4 2
1

2 2
1

2
1

x x x

+ +  = 7 (a  logn M
a

 = log M
a

n )

     
log4

1
2
1 1

2
1

x

+ +8 B  = 7   (  
log4

7
2

1

x

8 B  = 7

   
log 2
1

x

 = 7
7
4

#

     log x
2

 =  4 (a  log b
a

 = 
log a
1

b

)

    24  = x  (mL¡F¡F¿ mik¥ò)

    `      x = 16
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vL¤J¡fh£L 3.16 

 Ô®¡f 
log2 10
1

x
+

 = 
3
1

Ô®Î     
2 10log

1

x
+

 = 
3
1  

 FW¡F¥ bgU¡fš brŒa, eh« bgWtJ

   2 10log
x

+  = 3

    (  10log
x

 = 3 2-  = 1

    x1  = 10  (mL¡F¡F¿ mik¥ò)

    x`  = 10

vL¤J¡fh£L 3.17 

 Ô®¡f log log x
3 2^ h = 1

Ô®Î    log x
2

 = y  v‹f.  (1)

    ÃwF, log y
3

 = 1

    31  = y   (mL¡F¡F¿ mik¥ò)

    `  y  = 3

    y  = 3 vd (1)-š gÂèl log x
2

 = 3 vd¡ »il¡»wJ.

    vdnt,  23  = x   (mL¡F¡F¿ mik¥ò)

    `  x  = 8

vL¤J¡fh£L 3.18

 Ô®¡f log logx x3 1 2
2 2

- - -^ ^h h = 3

Ô®Î log logx x3 1 2
2 2

- - -^ ^h h = 3

   log
x
x

2
3 1

2 -
-` j = 3 ( log

N
M

a
a ` j = log logM N

a a
- )

   23  = 
x
x

2
3 1
-
-  (mL¡F¡F¿ mik¥ò)

   8 = 
x
x

2
3 1
-
-

  FW¡F¥ bgU¡fš brŒa, eh« bgWtJ

   8 x 2-^ h = 3 1x - (  8 16x -  = 3 1x -

   x x8 3-  = 1 16- +  (  x5  = 15

     ` x  = 3
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vL¤J¡fh£L 3.19 

 1125log
5

 = 2 6 16 6 7log log log
2
1

5 5 49
- +  vd ã%Ã.

Ô®Î  2 6log log log
2
1 16 6 7

5 5 49
- +

   = 6 (16) 3 2 7log log log
5

2

5

2
1

49
#- +  = 36 4 3 7log log log

5 5 49

2
- +

   = 3log log
4
36 49

5 49
+` j  = 9 3log 1

5
+ ^ h

   = 9 3 5log log
5 5

+  = 9log log 5
5 5

3
+ ^ h

   = 9 125log log
5 5

+  = log 9 125
5

#^ h = 1log 125
5

   `  1log 125
5

 = 2 6 16 6 7log log log
2
1

5 5 49
- +

vL¤J¡fh£L 3.20 

 Ô®¡f log x7 4
2
1

5
- -  = log x 2

5
+

Ô®Î log x7 4
2
1

5
- -  = log x 2

5
+

     log x7 4
5

- - log x 2
5

+  
2
1=  

    
2

7 4log
x

x
5 +

-c m 
2
1=     ( log

N
M

a
a ` j = log logM N

a a
- )

    log
x
x

2
7 4

5

2
1

+
-` j  

2
1=  

    log
x
x

2
1

2
7 4

5 +
-` j8 B 2

1=   ( log logM n M
a

n

a
a = )

    log
x
x

2
7 4

5 +
-` j = 1

    5
1  

x
x

2
7 4=
+
-  (mL¡F¡F¿ mik¥ò)

 FW¡F¥ bgU¡fš brŒa, 7x – 4  = 5(x + 2)
         x7 4-  =  x5 10+  (  x x7 5-  = 10 4+  
    (     x2  = 14  

     `   x   = 7

gæ‰Á 3.2

1. Ã‹tU« T‰Wfëš vit rç mšyJ jtW vd¡ fh©f.

 (i) 125log
5

 = 3   (ii)  8log
2
1  = 3 

 (iii) log 6 3
4

+^ h = 6 3log log
4 4

+  (iv) 
3
25log

2
` j = 

3

25

log

log

2

2    

 (v) 3log
3
1  = 1-    (vi) log M N

a
-^ h = log logM N

a a
'



83

bkŒba©fŸ Ûjhd m¿éaš F¿pLfŸ k‰W« kl¡iffŸ

2. Ã‹tUtdt‰¿‰F¢ rkkhd kl¡if mik¥Ãid¡ fh©f.

 (i) 24  = 16 (ii) 35  = 243 (iii) 10 1-  = 0.1

 (iv) 8 3
2-

 = 
4
1  (v) 252

1

 = 5 (vi) 12 2-  = 
144
1

3. Ã‹tUtdt‰¿‰F¢ rkkhd mL¡F¡F¿ mik¥Ãid¡ fh©f.

 (i) 216log
6

 = 3 (ii) 3log
9

 = 
2
1  (iii) 1log

5
 = 0

 (iv) 9log
3

 = 4 (v) log
8
1

64
` j = 

2
1-  (vi) 8log

.0 5
 = 3-

4. Ã‹tUtdt‰¿‹ kÂ¥Ãid¡ fh©f.

 (i) 
81
1log

3
` j (ii) 343log

7
 (iii) 6log

6

5

 (iv) 8log
2
1  (v) 0.0001log

10
 (vi) 9log 3

3

5. Ã‹tU« rk‹ghLfis¤ Ô®¡f.

 (i) log x
2

 = 
2
1  (ii) log x

5
1  = 3 (iii) log y

3
 = 2-

 (iv) 125log 5
x

 = 7 (v) 0.001log
x

 = –3 (vi) logx 2 9 0
27

+ =  

6. Ã‹tUtdt‰iw¢ RU¡Ff.

 (i) 3 3log log
10 10

+   (ii) 35 10log log
25 25

-

 (iii) 21 77 88 121 24log log log log log
7 7 7 7 7

+ + - -  (iv) 16 52
8

log log
log
1

8
13

8
+ -

 (v) 5 2 2 3 6 4log log log
10 10 64

+ -  (vi) 8 5 4log log log
10 10 10

+ -

7. Ã‹tU« x›bthU rk‹gh£oidÍ« Ô®¡f.

 (i) 8log logx 4
4 4

+ +^ h  = 2  (ii) log logx x4 1
6 6

+ - -^ ^h h =1

 (iii) log log logx x x
2 4 8

+ +  = 
6
11  (iv) 8log log x

4 2^ h = 2

 (v) 5log log x5 1
10 10

+ +^ h = 1log x 5
10

+ +^ h

 (vi) 4 5log logx
2 2

-  = 125log
2

 

 (vii) 25log log x
3 3

+  = 3 5log
3

 

 (viii) log x5 2
2
1

3
- -^ h  = log x 4

3
+^ h

8. 2log
a

 = x , 3log
a

 = y  k‰W« 5log
a

 = z  våš, Ã‹tU« x›bth‹¿‹ kÂ¥ÃidÍ«

x , y  k‰W« z   Ït‰¿‹ _y« fh©f.

 (i) 15log
a

 (ii) 8log
a

 (iii) 30log
a

 (iv) log
125
27

a
` j (v) 3

3
1log

a
` j (vi) 1.5log

a
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9. Ã‹tUtdt‰iw ã%Ã¡f.

 (i) 1600log
10

 = 2 4 2log
10

+          (ii) 12500log
10

 = 2 3 5log
10

+

 (iii) 2500log
10

 = 4 2 2log
10

-       (iv) 0.16log
10

 = 2 4 2log
10

-

 (v) 0.00125log
5

 = 3 5 10log
5

-     (vi) 1875 36 8 20 2log log log log
2
1

3
1

5 5 5 32
= - +

3.4 bghJ kl¡iffŸ (Common Logarithms)
 fz¡ÑLfS¡F¤ jrk v©QUé‹ mo¥gil v©zhd 10 I mokhd¤Â‰F 

j®¡f ßÂahd v©zhf vL¤J¡ bfhŸs¥gL»wJ.  mokhd« 10 Mf cŸs kl¡iffŸ 

bghJ kl¡iffŸ vd¥gL«.  vdnt, ÏåtU« fz¡Ffëš kl¡ifahdJ 

mokhd« Ïšyhkš ga‹gL¤j¥gL»wJ.  mjhtJ,  logN v‹gJ log N
10

 vd bghUŸ 

bfhŸs¥gL»wJ.  Ã‹tU« m£ltizia¡ fUJf.

v© N 0.0001 0.001 0.01 0.1 1 10 100 1000 10000

N ‹ mL¡F¡ 
F¿ mik¥ò 10

4- 10 3- 10 2- 10 1- 10
0

10
1

10
2

10
3

10
4

logN – 4 – 3 – 2 – 1 0 1 2 3 4

 vdnt N v‹gJ 10-‹ KG v© mL¡F våš, logN  v‹gJ xU KG MF«.     

3.16-‹ mšyJ  31.6-‹ mšyJ 316-‹ kl¡if v‹d?
 Ï¥nghJ, 3.16 = 10 .0 4997 ; 31.6 = 10 .1 4997 ; 316 =  10 .2 4997

`  . .log3 16 0 4997= ; . .log31 6 1 4997= ; .log316 2 4997= .

 1-š ÏUªJ 10 tiu cŸs xU v©â‹ kl¡if 0-š ÏUªJ 1 tiu cŸs xU 

v© MF«; 10-š ÏUªJ 100 tiu cŸs xU v©â‹ kl¡if 1-š ÏUªJ 2 tiu 
cŸs xU v© MF«.  ÏJngh‹nw k‰w v©fë‹ kl¡iffS« mikÍ«.

 xU kl¡ifæ‹ KGv© gFÂ ne®¡TW (characteristic) vdÎ« jrk¥Ã‹d¥ 
gFÂ gÂ‹khd¡TW (mantissa) vdÎ« miH¡f¥gL»wJ.  vL¤J¡fh£lhf, 

 . .log 3 16 0 4997= ; ne®¡TW 0 k‰W« gÂ‹khd¡TW 0.4997
 . .log31 6 1 4997= ; ne®¡TW 1 k‰W« gÂ‹khd¡TW 0.4997
 .log316 2 4997= ; ne®¡TW 2 k‰W« gÂ‹khd¡TW 0.4997
 x‹iw él Fiwthd v©fë‹ kl¡if xU Fiw v© MF«.  xU v©â‹ 
kl¡if Fiw v©zhf ÏUªj nghÂY«, mj‹ gÂ‹khd¡T¿id v¥nghJ« äif 
v©zhfnt vL¤J¡ bfhŸ»nwh«.

 ne®¡T¿id¡ fh©gj‰F m¿éaš FÖpL xU Áw¥ghd Kiwia¡ 
bfhL¡»wJ.  m¿éaš F¿p£oš, 316 = 3.16 10

2
# . vdnt, eh« bgWtJ

 ( . )log log316 3 16 10
2

#=

           .log log3 16 10
2

= +

   .0 4997 2= +  .2 4997= .
vdnt, 10-‹ mL¡F kl¡ifæ‹ ne®¡T¿id¡ fh©gj‰F ga‹gL»wJ.
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vL¤J¡fh£L 3.21

 Ã‹tUtdt‰¿‹ ne®¡T¿id vGJf.

 (i) log 27.91 (ii) log 0.02871  (iii) log 0.000987 (iv) log 2475.

Ô®Î 

 (i)  m¿éaš F¿p£oš, 27.91 =  2.791 10
1

#

  `  ne®¡TW = 1

 (ii)  m¿éaš F¿p£oš, 0.02871 =  2.871 10
2

#
-

  `  ne®¡TW = –2

 (iii)  m¿éaš F¿p£oš, 0.000987 =  9.87 10
4

#
-

  `  ne®¡TW = – 4

 (iv)  m¿éaš F¿p£oš, 2475 =  2.475 10
3

#

  `  ne®¡TW = 3

 Ã‹tU« éÂfë‹go xU v©â‹ ne®¡T¿id¥ gh®¤j kh¤Âu¤Âš 

Ô®khå¡f KoÍ«.

 (i) x‹W mšyJ x‹iw él mÂfkhd xU v©â‹ ne®¡TW Fiwa‰w (non-
negative)kÂ¥òilaJ. nkY« mJ jrk¥òŸë¡F K‹ cŸs Ïy¡f§fë‹ 

v©â¡ifia él x‹W Fiwthf ÏU¡F«. 

 (ii) x‹iw él Fiwthd xU v©â‹ ne®¡TW Fiw (negative) 
kÂ¥òilaJ nkY« mJ jrk¥òŸëia mL¤J cldoahf bjhl®ªJ tU« 

ó¢Áa§fë‹ v©â¡ifia él x‹W mÂfkhf ÏU¡F«.  ne®¡T¿‹ 

Fiw F¿ia , ,1 2  ... vd vGJnth«. vL¤J¡fh£lhf, 0.0316-‹ ne®¡TW 2 .

 (iii)   gÂ‹khd¡TW v¥nghJ« äif MF«.

vL¤J¡fh£L 3.22

 log 4586 = 3.6615 vd bfhL¡f¥g£LŸsJ våš, Ã‹tUtdt‰iw¡ fh©f.  

 (i) log 45.86  (ii) log 45860  (iii) log 0.4586  

 (iv) log 0.004586     (v) log 0.04586 (vi) log 4.586

Ô®Î log 4586-‹ gÂ‹khd¡TW 0.6615.  

    (i) log 45.86 = 1.6615     (ii) log 45860 = 4.6615

 (iii) log 0.4586 = -1 + 0.6615 = 1 .6615     (iv) log 0.004586 = -3 + 0.6615 = 3.6615

 (v) log 0.04586 = -2 + 0.6615 = 2 .6615   (vi) log 4.586 = 0.6615
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3.4.1 kl¡ifia¡ fhQ« Kiw

 xU v©â‹ ne®¡TW V‰fdnt Tw¥g£lJ nghy vëÂš m¿a KoÍ« 
v‹gjhš, kl¡if m£ltiz btW« gÂ‹khd¡TWfis k£Lnk bfh©oU¡F«.  
rk Ïy¡f§fis tçir khwhkš bfh©LŸs, Mdhš jrk¥òŸëæš k£L« khWgL« 
všyh v©fë‹ kl¡iffë‹ gÂ‹khd¡TWfS« x‹nw.  gÂ‹khd¡TWfŸ 

eh‹F jrk ÂU¤jkhd v©zhf bfhL¡f¥g£LŸsJ.

 kl¡if m£ltiz Ã‹tU« _‹W gFÂfis¡ bfh©lJ.

 (i) Kjš ãuš 1.0, 1.1, 1.2, 1.3,...vd 9.9 tiu cŸs v©fis¡ bfh©lJ.

 (ii) mL¤J g¤J ãušfŸ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 v‹w jiy¥òfis¡ bfh©L 

gÂ‹khd¡TWfis¡ bfh©LŸsJ.

 (iii) Ïªj ãušfS¡F mL¤J ruhrç é¤Âahr« v‹w jiy¥Ãš Û©L« 9 
ãušfŸ cŸsJ.  Ïªj ãušfŸ 1, 2, ..., 9 v‹w v©fshš F¿¡f¥gL»wJ.

 Ã‹tU« vL¤J¡fh£o‹ _y« bfhL¡f¥g£l xU v©â‹ gÂ‹khd¡T¿id 
v›thW fh©gJ v‹W eh« és¡Fnth«.  

 bfhL¡f¥g£l v© 40.85 v‹f.    Ïjid 40.85 = 4.085 10
1

# vd vGjyh«.

 `  ne®¡TW 1 MF«.  
 4.0 v‹w v©Q¡F vÂnu cŸs ãiu Ã‹tUkhW kl¡if m£ltizæš 

bfhL¡f¥g£LŸsJ.

ruhrç é¤Âahr§fŸ

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

4.0 .6021 .6031 .6042 .6053 .6064 .6075 .6085 .6096 .6107 .6117 1 2 3 4 5 6 8 9 10

 N = 4.0-¡F neuhf Ïy¡f« 8 MtJ ãuY¡F¡  ÑnH cŸs v©iz eh« F¿¡f 

mªj v© 0.6107 . ÃwF ruhrç é¤Âahr¤Âš 5 MtJ ãuY¡F¡ ÑnH cŸs v©  

0.0005 I vL¤J¡bfhŸs njitahd gÂ‹khd¡TW 0.6107 + 0.0005 = 0.6112.

 ` . .log 40 85 1 6112= .
3.4.2 vÂ®kl¡iffŸ (Antilogarithms)
 xU v©â‹ kl¡if x våš, mªj v©iz x-‹ vÂ®kl¡if vd miH¡f¥gL«.  

Ïij xantilog  vd vGjyh«.  mjhtJ, log y x= våš, y xantilog= MF«.

3.4.3 vÂ®kl¡ifia¡ fhQ« Kiw

 Ï¥ò¤jf¤Â‹ filÁæš bfhL¡f¥g£LŸs vÂ®kl¡if m£ltiz _y« xU 

v©â‹ vÂ®kl¡ifia¡ fhzyh«. Ïªj m£ltizæš vÂ®kl¡ifæ‹ kÂ¥ò 

eh‹F jrk¥òŸë ÂU¤jkhf¡ bfhL¡f¥g£LŸsJ. 

 vÂ®kl¡ifia¡  fhz, eh« gÂ‹khd¡Tiw k£L« fU¤Âš bfhŸsnt©L«. 

KGv© gFÂæš v¤jid Ïy¡f§fŸ cŸsJ vd fhz mšyJ jrk¥òŸë¡F 

mL¤J v¤jid ó¢Áa§fŸ cŸsJ vd fhz eh« ne®¡Tiw¥ ga‹gL¤J»nwh«.

 kl¡if m£ltizia v›thW ga‹gL¤j nt©L« v‹W nkny 

F¿¥Ã£nlhnkh mJ nghynt vÂ®kl¡if m£ltiziaÍ« ga‹gL¤j nt©L«.
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Ï¥ò¤jf¤Â‹ filÁæš bfhL¡f¥g£LŸs kl¡if m£ltizia 

eh‹F Ïy¡f§is¡ bfh©l v©fS¡F k£Lnk ga‹gL¤j KoÍ«. 

vdnt Ï¥gFÂæš Ô®¡f¥gL« všyh kl¡if fz¡FfëY« v©fis eh‹F Ïy¡f 

v©fshf kh‰¿¡ bfhŸ»nwh«.

vL¤J¡fh£L 3.23

 (i) log 86.76  (ii) log 730.391     (iii) log 0.00421526  fh©f.

Ô®Î : 

 (i) 86.76 = 8.676 #  10
1
       (m¿éaš F¿pL)

  `  ne®¡TW 1 MF«. gÂ‹khd¡Tiw¡ fhz 8.676 v‹w v©iz 

vL¤J¡bfhŸsnt©L«.

  m£ltizæèUªJ, log 8.67 = 0.9380

  6-‹ ruhrç é¤Âahr« =  0.0003

           log 8.676 = 0.9380 + 0.0003  = 0.9383

                  `    log 86.76 = 1.9383

 (ii) 730.391 = 7.30391 102
#  (m¿éaš F¿pL)

  ` ne®¡TW 2 MF«. gÂ‹khd¡Tiw¡ fhz 7.30391 v‹w v©iz 

vL¤J¡ bfhŸsnt©L«. Ïij 7.304 (eh‹fhtJ jrk Ïy¡f« 9,  5 I 

él bgçaJ) vd vL¤J¡bfhŸs nt©L«.

  m£ltizæèUªJ, log7.30 = 0.8633

  4-‹ ruhrç é¤Âahr« = 0.0002

         7.304 0.8633 0.0002log = +  0.8635=

          `    .log730 391  = 2.8635

 (iii) 0.00421526 = 4.21526 10 3
# -  (m¿éaš F¿pL)

  `  ne®¡TW –3 MF«. gÂ‹khd¡Tiw¡ fhz 4.21526 v‹w v©iz 

vL¤J¡bfhŸs nt©L«. Ïij 4.215 vd vL¤J¡bfhŸs nt©L«. 
(eh‹fhtJ jrk Ïy¡f« 2,  5I él FiwÎ).

  m£ltizæèUªJ, log4.21 = 0.6243

  5-‹ ruhrç é¤Âahr«            = 0.0005

    log 4.215 = 0.6243 + 0.0005 = 0.6248

    `  .log0 00421526   = .3 0 6248- +  = .62483

F¿¥ò:
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vL¤J¡fh£L 3.24 

 Ã‹tUtdt‰¿‹ vÂ®kl¡ifæid¡ fh©f.

 (i) 1.8652 (ii) 0.3269 (iii) .67092  
Ô®Î

 (i) ne®¡TW  1  MF«. vdnt mªj v©, KGv© gFÂæš Ïu©L 

Ïy¡f§fis¡ bfh©LŸsJ.  gÂ‹khd¡TW 0.8652. 

 m£ltizæèUªJ, antilog 0.865 = 7.328

   2-‹ ruhrç é¤Âahr« = 0.003

  antilog 0.8652 7.328 0.003= +  7.331=

   `     antilog 1.8652 = 73.31  

 (ii) ne®¡TW 0 MF«. vdnt mªj v©, KGv© gFÂæš xU Ïy¡f¤ij 

bfh©LŸsJ. gÂ‹khd¡TW 0.3269. 

  m£ltizæèUªJ, antilog 0.326 = 2.118

   9-‹ ruhrç é¤Âahr« =  0.004

   `  antilog 0.3269 = 2.118  + 0.004 = 2.122

 (iii) ne®¡TW 2- . vdnt mªj v©âš KGv© gFÂ ÏU¡fhJ. nkY«   

jrk¥òŸëia mL¤J cldoahf xU ó¢Áa« ÏU¡F«.  gÂ‹khd¡TW 
0.6709.  

  m£ltizæèUªJ, antilog 0.670 = 4.677

          9-‹ ruhrç é¤Âahr« = 0.010

         0.6709 4.677 0.010antilog = +  4.687=

             .6709 0.046872antilog` =   

vL¤J¡fh£L 3.25

 (i) 42.6 2.163#         (ii) 23.17 0.009321#  M»at‰¿‹ kÂ¥Ãid¡ fh©f.

Ô®Î 

 (i)  x  = 42.6 2.163#  v‹f. ÏUòwK« kl¡if vL¡f, eh« bgWtJ 

         42.6 .log logx 2 163#= ^ h

         . .log log42 6 2 163= +

             = . .1 6294 0 3351+  .1 9645=

       `  x   =  antilog 1.9645 .92 15=
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 (ii) 23.17 .x 0 009321#=  v‹f. ÏUòwK« kl¡if vL¡f, eh« bgWtJ

      . .log logx 23 17 0 009321#= ^ h . .log log23 17 0 009321= +

    1.3649 .96943= +  = . .1 0 3649 3 0 9694+ - +

    .2 1 3343=- +  .2 1 0 3343=- + +

    .1 0 3343=- +  .33431=

     `    .3343x 1antilog=  .0 2159=

vL¤J¡fh£L 3.26

 (i) .36 27 6^ h  (ii) .0 3749 4^ h  (iii) .0 27135  M»at‰¿‹ kÂ¥Ãid¡ fh©f.

Ô®Î 

 (i) .x 36 27 6
= ^ h  v‹f. ÏUòwK« kl¡if vL¡f, eh« bgWtJ

   .log logx 36 27 6
= ^ h 6 .log36 27= = .6 1 5595^ h .9 3570=

     9.3570x antilog` =  2275000000=

 (ii) .x 0 3749 4
= ^ h  v‹f. ÏUòwK« kl¡if vL¡f, eh« bgWtJ

   .log logx 0 3749 4
= ^ h 4 0.3749log=  = 4 .1 5739^ h   .4 1 0 5739= - +^ h

            = .4 2 2956- +  = .4 2 0 2956- + +  = .2 0 2956- +   = .2 2956-

            = .29562

            `  .2956x 2antilog=  = .0 01975

 (iii) x  = .0 27135  = (0.2713) 5
1

 v‹f. ÏUòwK« kl¡if vL¡f, eh« bgWtJ

    log x  = (0.2713)log 5
1

 0.2713log
5
1=

     .
5
1 1 4335= ^ h  .

5
1 0 4335= - +

     4 0.4335

5

1 4
=

- - + +^ h

     = .
5

5 4 4335- +  = .
5
5

5
4 4335- +

     .1 0 8867=- +  = .88671

    `  x  = .88671antilog  = .0 7703
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vL¤J¡fh£L 3.27

 RU¡Ff (i) 
( . ) ( . )

( . ) .

2 81 4 23

46 7 65 2
3
#

#   (ii) 
( . ) .

( . ) .

72 5 62 3

84 5 0 0064
2

4 3

#

#

Ô®Î

 
(i)

        ( . ) ( . )

( . ) .
x

2 81 4 23

46 7 65 2
3
#

#
= =

   ( . ) .

. ( . )

2 81 4 23

46 7 65 2
3

2
1

#

#  v‹f.

  
ÏUòwK« kl¡if vL¡f, eh« bgWtJ

   log x = log 
( . ) .

. ( . )

2 81 4 23

46 7 65 2
3

2
1

#

#> H 

    = log 46.7 + log (65.2) 2
1

( . )log 2 81
3

- .log4 23-

    = log 46.7 + . . .log log log
2
1 65 2 3 2 81 4 23- -

    = 1.6693 + ( . ) ( . ) .
2
1 1 8142 3 0 4487 0 6263- -

    = 1.6693 + 0.9071 – 1.3461 – 0.6263

    = 2.5764 – 1.9724 = 0.6040

             0. 040x 6antilog` =  = 4.018

 (ii)  x =  
( . ) .

( . ) .

72 5 62 3

84 5 0 0064
2

4 3

#

#    = 
( . ) ( . )

( . ) ( . )

72 5 62 3

84 5 0 0064
2

2
1

4
3
1

#

#  v‹f.

  ÏUòwK« kl¡if vL¡f, eh« bgWtJ

   log x = log 
( . ) ( . )

( . ) ( . )

72 5 62 3

84 5 0 0064
2

2
1

4
3
1

#

#> H

    = log ( . ) ( . ) ( . ) ( . )log log log84 5 0 0064 72 5 62 3
4

3
1 2

2
1

+ - -

    = 4 log 84.5 + . . .log log log
3
1 0 0064 2 72 5

2
1 62 3- -

    = 4(1.9269) + ( . ) ( . ) ( . )
3
1 3 8062 2 1 8603

2
1 1 7945- -

    = 7.7076 + ( . ) . .
3
1 3 0 8062 3 7206 0 8973- + - -

    = 3.0897 + (–1+0.2687) = 3+0.0897–1+0.2687

    = 2+0.3584 = 2.3584

             2.3584 228.2x antilog` = =
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vL¤J¡fh£L 3.28 

 13.26log
4

 -‹ kÂ¥ig¡ fh©f.

Ô®Î  13.26log
4

 = 13.26 10log log
10 4

#  (a  log M
a

 = log logM b
b a

# )

       = 13.26log
log 4
1

10
10

#  (a  log b
a

 = 
log a
1

b

)

    = 
.
.
0 6021
1 1225  = x    v‹f.

 ÃwF x  =
.
.
0 6021
1 1225 .  ÏUòwK« kl¡if vL¡f, eh« bgWtJ 

   log x  = 
.
.log
0 6021
1 1225` j

    = . .log log1 1225 0 6021-  = . .0 0503 1 7797-

    = . ( . )0 0503 1 0 7797- - +  = . .0 0503 1 0 7797+ -

    = . .1 0503 0 7797-  = 0.2706

   `  x  = antilog 0.2706 = 1.865

gæ‰Á 3.3

1. Ã‹tUtdt‰iw m¿éaš F¿p£oš vGJf

 (i) 92.43    (ii) 0.9243  (iii) 9243

 (iv) 924300      (v) 0.009243  (vi) 0.09243

2. Ã‹tUtdt‰¿‹ ne®¡T¿id¡ fh©f.

 (i) log 4576  (ii) log 24.56  (iii) log 0.00257    
 (iv)  log 0.0756 (v) log 0.2798  (vi)  log 6.453

3. log 23750-‹ gÂ‹khd¡TW 0.3756 våš, Ã‹tUtdt‰¿‹ kÂ¥Ãid¡ fh©f.

 (i) log 23750  (ii) log 23.75  (iii) log 2.375     
 (iv) log 0.2375  (v) log 23750000  (vi) log 0.00002375

4. kl¡if m£ltizia¥ ga‹gL¤Â Ã‹tUtdt‰¿‹ kÂ¥Ãid¡ fh©f.

 (i) log 23.17  (ii) log 9.321  (iii) log 329.5     
 (iv) log 0.001364 (v) log 0.9876  (vi) log 6576

5. vÂ®kl¡if m£ltizia¥ ga‹gL¤Â Ã‹tUtdt‰¿‹ kÂ¥Ãid¡ fh©f.

 (i) antilog 3.072 (ii) antilog 1.759 (iii) antilog 1 .3826

 (iv) antilog .60373  (v) antilog 0.2732 (vi) antilog .17982  
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6. kÂ¥ÃLf.

 (i) 816.3 .37 42#   (ii) . .816 3 37 42'        (iii) 0.000645 .82 3#

 (iv) . .0 3421 0 09782'  (v) .50 49 5^ h         (vi) .561 43  

 (vii) 
.

. .
1828 56

175 23 22 159#  (viii) 
.46 35

28 7293 5
#        (ix) 

. .

. .

42 75 0 04623

76 25 1 928
5

3 3

#

#

^

^

h

h

 (x) 
.

. .
69 8

0 7214 20 373 #  (xi) 63.28log
9

        (xii) log 7
3

ãidéš bfhŸf

 � xU v© N I m¿éaš F¿p£oš 1 10a 1#  vd cŸs jrkv© k‰W«10-‹ 

KG mL¡F M»at‰¿‹ bgU¡f‰ gydhf vGjyh«. mjhtJ,

10N a n
#=  Ï§F 1 10a1#  k‰W« n xU KG.

 � ( 0, 1)a b a a>
x

!=  våš, x v‹gJ mokhd« a cila b-‹ kl¡ifahF«.

Ïij logx b
a

=  vd vGJnth«.

 � bgU¡fš éÂ : ( )log log logM N M N
a a a

# = + ; a, m,N äif v©fŸ, 1a !  

 � tF¤jš éÂ : log log log
N
M M N

a a a
= -` j ; a, m, N äif v©fŸ, 1a !

 � mL¡F éÂ : ( )log logM n M
a

n

a
= ; a, m äif v©fŸ, 1a !

 � mokhd kh‰wš éÂ : , 1, 1log log logM M b a b
a b a

# ! != .
 � xU kl¡ifæ‹ KGv© gFÂ ne®¡TW (characteristic) vdÎ« jrk¥Ã‹d¥ 

gFÂ gÂ‹khd¡TW (mantisa) vdÎ« miH¡f¥gL»wJ.  



4.1 m¿Kf« 

 Ïa‰fâj« v‹gJ òçªJ bfhŸs Ïayhj 

fU¤J¡fis bfh©l äfÎ« fodkhd bjhl®òfis¢ 

RU¡fkhf, bjëthf, ntfkhf k‰W« nf£gt®fis¢ 

ÁªÂ¡F« goahf vL¤J¡ TWtjhF«.  ax = b 
v‹w neça¢ rk‹ghL, ax2 + bx = c  v‹w ÏUgo¢ 

rk‹ghL k‰W« x2 + y2 = z2 ngh‹w gšntW kh¿fis 

cila Ô®khå¡f Koahj rk‹ghLfis¤ Ô®¡f 

gH§fhy v»¥J k‰W« ghÃnyhåah k¡fŸ m¿a 

K‰g£lÂèUªJ Ïa‰fâj tuyhW Mu«Ã¡»wJ.  

4000 tUl§fS¡F« nkyhf ÏJ ts®¢Á¥ bg‰WŸsJ. 

Mdhš 17 M« ü‰wh©o‹ k¤Âæš étç¡f¥g£l 

Ïa‰fâj vëa fz¡FfŸ k‰W« bjhl®òfŸ eh« 

Ï‹iwa ãiyæš F¿¥Ãl¥gLtJ nghy ÏUªjJ. 

20M« ü‰wh©o‹ K‰gFÂæš Ïa‰fâjkhdJ 

monfhŸfë‹ bjhF¥ghf cUbtL¤jJ. Ã‹d® Ïªj 

monfhŸ c¤ÂfŸ  eÅd Ïa‰fâj« vd¡ Tw¥g£lJ. 

òÂa K¡»akhd KoÎfŸ f©l¿a¥g£ld. nkY« 

Ïa‰fâj« fâj¤Â‹ mid¤J¤ JiwfëY« k‰W« 

m¿éaè‹ g‰gy JiwfëY« ga‹gL¤j¥gL»wJ.

4.2 Ïa‰fâj¡ nfhitfŸ (Algebraic Expressions)
 T£lš, fê¤jš, bgU¡fš, tF¤jš v‹w eh‹F 

mo¥gil¡ fâj¢ brašfŸ, mL¡F¡F¿fŸ mšyJ 

Mathematics is as much an aspect of 
culture as it is a collection of algorithms

- CARL BOYER

Kj‹ik¡ F¿¡nfhŸfŸ

● gšYW¥ò¡ nfhitfis tif¥gL¤Jjš.

● ÛÂ¤ nj‰w¤ij¥ ga‹gL¤Jjš.

● fhuâ¤ nj‰w¤ij¥ ga‹gL¤Jjš.

● Ïa‰fâj K‰bwhUikfis¥ ga‹gL¤Jjš.

● gšYW¥ò¡ nfhitia¡ fhuâ¥gL¤Jjš.

● ÏU kh¿fëš cŸs neça¢ rk‹ghLfis¤ Ô®¤jš.

● xU kh¿æš cŸs mrk‹gh£il¤ Ô®¤jš.

ilnahgh©l°

(».Ã.200 - ».Ã.284) 
mšyJ

(».Ã 214 -».Ã 298)

Á®¡fh  v‹w efu¤Âš thœªj 

ilnahgh©l° (Diophantus) 
xU bAšyå°o¡ fâj 

m¿P® Mth®. mt® thœªj 

fhy« bjëthf¤ bjçahjjhš 

üW M©LfS¡F K‹ng 

thœªÂU¡fyh« vdÎ« 

fUj¥gL»wJ. gÂ_‹W üšfŸ 

ml§»a xU fâj¥òijayhd 

mç¤bko¡fh v‹w üšfë‹ 

bjhF¥Ãid vGÂdh®. Mdhš 

mt‰¿š vŠÁÍŸsit Kjš 

MW üšfŸ k£Lnk. toéaš 

KiwfëèUªJ« ghÃnyhåa 

fâjéaèèUªJ« mit 

khWg£lit. nkY« Ït® njhuha 

Ô®ÎfS¡F gÂyhf äf¢rçahd 

Ô®Îfis Kj‹ik¥gL¤Âdh®. 

Mfnt mç¤bko¡fh üyhdJ 

»nu¡f ghu«gça fâjéaYl‹ 

Á¿jsnt bghJthf ÏUªjJ. 

 Ïa‰fâj«
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_y§fis¡ f©blL¤jš M»at‰iw¥ ga‹gL¤Â v©fŸ k‰W« kh¿fë‹ 

Ïiz¥ig¡ bfh©L mik¡f¥gL« nfhitjh‹ xU Ïa‰fâj¡ nfhit.

 vL¤J¡fh£lhf, 7, x , x y2 3 1- + , 5 1
xy
x

4 1

3

+
- , r

2
r   k‰W« r r h

2 2
r +   v‹gd 

Ïa‰fâj¡ nfhitfŸ. Áy kh¿fë‹ nfhit v‹gJ m«kh¿fis k£Lnk 

bfh©LŸs nfhit vd¥ bghUŸgL«. xU Ïa‰fâj¡ nfhitæš kh¿fns 

Ïšyhéoš mJ kh¿è vd¥ bghUŸgL«. xU Ïa‰fâj¡ nfhitæš kh¿fS¡F 

v©fis ÃuÂæl¥gL« nghJ »il¡f¥bgW« éisbt© m«kh¿fë‹ 

kÂ¥òfS¡F©lhd nfhitæ‹ kÂ¥ò vd¥gL«.

 xU Ïa‰fâj¡ nfhitæ‹ gFÂfŸ T£lš mšyJ fê¤jš F¿fshš 

Ïiz¡f¥g£oUªjhš mJ Ïa‰fâj¡ TLjš vd¥gL«. x›bthU gFÂÍ« 

mj‰F K‹dhš cŸs F¿Íl‹ nr®¤J xU cW¥ò vd¥gL«. vL¤J¡fh£lhf,  

3x y
y
xz x y42

2
1

r- +
-  v‹w Ïa‰fâj¡ TLjèš 3x y

2 , 
y
xz4

2

-  k‰W« x y
1

r
-  M»ad 

cW¥òfshF«.

 xU cW¥Ã‹ VnjD« xUgFÂ ÛjKŸs gFÂÍl‹ bgU¡f¥g£oU¥Ã‹, 

m¥gFÂahdJ ÛjKŸs gFÂæ‹ bfG mšyJ Fzf« vd¥gL«. vL¤J¡fh£lhf, 

y
xz4

2

- v‹w cW¥Ãš 
y
z

2

 -‹ bfG x4-  k‰W« 
y
xz

2

-‹ bfG –4 MF«. –4 I¥ ngh‹W 

kh¿fëšyhj bfG v©bfG vd¥gL«. 5x y2  k‰W« 12x y2-  ngh‹w cW¥òfŸ 

v©bfG¡fëš k£Lnk ntWg£LŸsjhš, ÏitfŸ x¤j cW¥òfŸ vd¥gL«.

 4 r
2
r  ngh‹w Ïa‰fâj¡ nfhit xnu xU cW¥ig¡ bfh©l Ïa‰fâj¡ 

nfhitahf fUj¥gL«. Ï›thwhd xU cW¥ig¡ bfh©l nfhitahdJ XUW¥ò¡ 

nfhit vd¥gL«. Ïu©L cW¥òfis¡ bfh©l nfhitahdJ <UW¥ò¡ nfhit 

vd¥gL«. vL¤J¡fh£lhf, 3 2x xy
2
+  v‹gJ xU <UW¥ò¡ nfhit. mnjngh‹W

2 3 4xy x
1

- + -
-  v‹gJ xU _ÎW¥ò¡ nfhit vdÎ« Ïu©L mšyJ mj‰F 

nk‰g£l cW¥òfis¡ bfh©l nfhit xU gšYW¥ò¡ nfhit vdÎ« miH¡fyh«.

4.3 gšYW¥ò¡ nfhitfŸ (Polynomials)
 tF¤Âfëš kh¿fŸ ÏšyhjJ«, _y¡ F¿fë‹  cŸns kh¿fŸ ÏšyhjJ«  

k‰W« äif KG¡fis mL¡Ffshf¡ bfh©l, kh¿fis¡ bfh©L mikÍ«  

Ïa‰fâj¡ nfhit xU gšYW¥ò¡ nfhit MF«. vL¤J¡fh£lhf, 2 3 4xy x
1

- + -
-  

v‹w _ÎW¥ò¡ nfhit xU gšYW¥ò¡ nfhitašy. ÏU¥ÃD« 3x y xy2
2
12 4

+ -  v‹w     

_ÎW¥ò¡ nfhit x  k‰W« y v‹w kh¿fis¡ bfh©l xU gšYW¥ò¡ nfhitahF«. 

kh¿fëšyhj 
2
1-  v‹w cW¥ò gšYW¥ò¡ nfhitæ‹ kh¿èahF«. gšYW¥ò¡ 

nfhitæYŸs cW¥òfë‹ v©bfG¡fŸ gšYW¥ò¡ nfhitæ‹ bfG¡fshF«. 

nknyÍŸs gšYW¥ò¡ nfhitæ‹ bfG¡fŸ 3, 2  k‰W« 
2
1-  MF«.
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 xU gšYW¥ò¡ nfhitæYŸs xU cW¥Ã‹ go v‹gJ m›ÎW¥ÃYŸs 

kh¿fë‹ mL¡Ffë‹ TLjš MF«. mL¡Ffis¡ T£L« nghJ xU kh¿æš 

mL¡F Ïšiybaåš mj‹ mL¡F x‹W vd¡ fUjnt©L«. vL¤J¡fh£lhf, 

9 12 3 2xy x yz x
7 3 2
- + -  v‹w gšYW¥ò¡ nfhitæš 9xy7  v‹w cW¥Ã‹ go 1 + 7 = 8  

k‰W« 12x yz
3 2

-   v‹w cW¥Ã‹ go 3 + 1 + 2 = 6 k‰W« x3  v‹w cW¥Ã‹ go 1 MF«. 

kh¿è cW¥Ã‹ go ó¢Áa« vd v¥nghJ« vL¤J¡ bfhŸs nt©L«.

 xU gšYW¥ò¡ nfhitæš ó¢Áakšyhj bfGit¡ bfh©l cW¥òfëš äf 

ca®ªj go bfh©l cW¥Ã‹ go m¥gšYW¥ò¡ nfhitæ‹ go (degree) vd¡ Tw¥gL«. 

vL¤J¡fh£lhf, nkny vL¤J¡ bfh©l gšYW¥ò¡ nfhitæ‹ go 8.  0 v‹w  XUW¥ò 

kh¿èÍ« xU gšYW¥ò¡ nfhitahf¡ fUj¥g£lhY« Ïªj F¿¥Ã£l gšYW¥ò 

nfhit¡F go tiuaW¡f¥ gléšiy.

4.3.1 xU kh¿æš mikªj gšYW¥ò¡ nfhitfŸ

 Ï¥ghl¥ gFÂæš xU kh¿æš mikªj gšYW¥ò¡ nfhitfis k£Lnk eh« 

vL¤J¡ bfhŸnth«.

K¡»a fU¤J                         xU kh¿æš mikªj gšYW¥ò¡ nfhit

x v‹w xU kh¿æš mikªj xU gšYW¥ò¡ nfhitæ‹ Ïa‰fâj 

mik¥ò

p(x) a x a x a x a x a
n

n

n

n

1

1

2

2

1 0
g= + + + + +

-

- ,  0an !    

Ï§F  , , , , ,a a a a an n0 1 2 1g
-

  M»ad kh¿èfŸ k‰W« n  v‹gJ xU 

Fiwa‰w äif KG. 

 Ï§F, n  v‹gJ gšYW¥ò¡ nfhitæ‹ go k‰W« , , , ,a a a a
n n1 2 1

g
-

 v‹gd 

gšYW¥ò¡ nfhitæ‹ bfG¡fŸ.  a
0
  v‹gJ kh¿è cW¥ò.    , , , , ,a x a x a x a x a

.n

n

n

n

1

1

2

2

1 0
g

-

-  
M»ad gšYW¥ò¡ nfhit p x^ h-‹ cW¥òfŸ. vL¤J¡fh£lhf, 5 3 1x x2

+ -  v‹w 

gšYW¥ò¡ nfhitæš x2 - ‹ bfG 5,  x -‹ bfG 3 k‰W« –1 v‹gJ kh¿è. Ï¥gšYW¥ò¡ 

nfhitæ‹ _‹W cW¥òfŸ 5 , 3x x2  k‰W« –1 MF«.

4.3.2 gšYW¥ò¡ nfhitfë‹ tiffŸ

K¡»a fU¤J                    cW¥òfë‹ v©â¡if mo¥gilæyhd

                                              gšYW¥ò¡ nfhitfë‹ tiffŸ

XUW¥ò¡ nfhit

xnu xU cW¥ig¡ bfh©l gšYW¥ò¡ nfhit XUW¥ò¡ nfhit 
vd¥gL«.

<UW¥ò¡ nfhit

Ïu©L cW¥òfis k£Lnk bfh©l gšYW¥ò¡ nfhit <UW¥ò¡ 
nfhit vd¥gL«.

_ÎW¥ò¡ nfhit

_‹W cW¥òfis k£Lnk bfh©l gšYW¥ò¡ nfhit _ÎW¥ò¡ 
nfhit vd¥gL«.
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 1. xU <UW¥ò¡ nfhitahdJ, bt›ntW gofis¡ bfh©l Ïu©L 

XUW¥ò¡ nfhitfë‹ TLjš MF«.

   2. xU _ÎW¥ò¡ nfhitahdJ, bt›ntW gofis¡ bfh©l _‹W 

XUW¥ò¡ nfhitfë‹ TLjš MF«.

   3. xU gšYW¥ò¡ nfhitahdJ, XUW¥ò¡ nfhit mšyJ Ïu©L 

mšyJ mj‰F nk‰g£l XUW¥ò¡ nfhitfë‹ TLjš MF«.

K¡»a fU¤J                  goæ‹ mo¥gilæš gšYW¥ò¡ nfhitfë‹ tiffŸ

kh¿è¥ gšYW¥ò¡ nfhit

go ó¢Áakhf cŸs xU gšYW¥ò¡ nfhit kh¿è¥ gšYW¥ò¡ nfhit MF«.

   Ïj‹ bghJtot« :   ( )p x = c, Ï§F c xU bkŒba©.

xUgo¥ gšYW¥ò¡ nfhit mšyJ neça gšYW¥ò¡ nfhit

go x‹whf cŸs xU gšYW¥ò¡ nfhit xUgo¥ gšYW¥ò¡ nfhit MF«.

     Ïj‹ bghJtot« :  ( )p x  = ax+b, a k‰W« b bkŒba©fŸ nkY« a 0! .

ÏUgo¥ gšYW¥ò¡ nfhit

    go Ïu©lhf cŸs xU gšYW¥ò¡ nfhit ÏUgo¥ gšYW¥ò¡ nfhit vd¥gL«. 

   Ïj‹ bghJ tot«: ax bx c
2

+ + , Ï§F a, b k‰W« c M»ad bkŒba©fŸ      

   nkY« a 0! .

K¥go¥ gšYW¥ò¡ nfhit

   go _‹whf cŸs xU gšYW¥ò¡ nfhit K¥go¥ gšYW¥ò¡ nfhit vd¥gL«.

   Ïj‹ bghJ tot« : ( )p x  = ax bx cx d23
+ + +  Ï§F , ,a b c  k‰W« d  M»ad 

   bkŒba©fŸ nkY« a 0! .

vL¤J¡fh£L 4.1

 Ã‹tU« gšYW¥ò¡ nfhitfis mt‰¿‹ cW¥òfë‹ v©â¡ifia¥ 

bghW¤J tif¥gL¤Jf.

  (i)  x x
3 2
-  (ii) 5x    (iii) 4 2 1x x

4 3
+ +  (iv) 4x

3

 (v) 2x +  (vi) 3x
2    (vii) 1y

4
+   (viii) y y y

20 18 2
+ +  

 (ix) 6    (x) u u2 3
3 2
+ +  (xi) u u

23 4
-    (xii) y

Ô®Î

 5x , 3 ,x
2  4x

3 , y k‰W« 6 v‹gd XUW¥ò¡ nfhitfŸ Vbdåš, Ït‰¿š xnu xU 

cW¥ò cŸsJ.

 ,x x
3 2
-  2,x +  1y

4
+  k‰W« u u

23 4
-  v‹gd <UW¥ò¡ nfhitfŸ Vbdåš, 

Ït‰¿š Ïu©L cW¥òfŸ cŸsd.

 , k‰W«x x y y y u u4 2 1 2 3
4 3 20 18 2 3 2
+ + + + + +  v‹gd _ÎW¥ò¡ nfhitfŸ 

Vbdåš, Ït‰¿š _‹W cW¥òfŸ cŸsd.

F¿¥ò
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vL¤J¡fh£L 4.2

 Ã‹tU« gšYW¥ò¡ nfhitfis mt‰¿‹ gofis¥ bghW¤J tif¥gL¤Jf.

 (i) ( )p x  = 3  (ii) ( ) 1p y y
2
5 2

= +   (iii) p x^ h = 2 4 1x x x3 2
- + +

 (iv) ( ) 3p x x
2

=  (v) ( ) 3p x x= +   (vi) ( )p x = –7 

 (vii) p x^ h= 1x3 +      (viii) ( ) 5 3 2p x x x
2

= - +  (ix) ( ) 4p x x=

 (x) ( )p x  = 
2
3                (xi) ( ) 1p x x3= +   (xii) ( )p y  = 3y y3

+

Ô®Î

 ( )p x  = 3, ( )p x  = –7, ( )p x  = 
2
3  v‹gd kh¿è gšYW¥ò¡ nfhitfŸ.

 ( )p x x 3= + , ( ) 4p x x= , ( ) 1p x x3= +  v‹gd xUgo¥ gšYW¥ò¡ nfhitfŸ 

Vbdåš, kh¿ x-‹ äf ca®ªj go 1.

 ( ) 5 3 2, ( ) 1, ( ) 3p x x x p y y p x x
2
52 2 2

= - + = + =  v‹gd ÏUgo¥ gšYW¥ò¡ 

nfhitfŸ Vbdåš, kh¿æ‹ äf ca®ªj go 2. 

 p x^ h = 2 4 1x x x3 2
- + + , ( )p x  = x 13

+ , ( )p y  = y y33
+  v‹gd K¥go¥ gšYW¥ò¡ 

nfhitfŸ Vbdåš, kh¿æ‹ äf ca®ªj go 3.

gæ‰Á 4.1

1. Ã‹tU« Ïa‰fâj¡ nfhitfŸ xU kh¿æš mikªj gšYW¥ò¡ nfhitah  

vd¡ TW. c‹Dila éil¡F fhuz« TWf.

 (i) 2 6x x x5 3
- + -   (ii) 3 2 1x x2

- +   (iii) 2y 33
+

 (iv) x
x
1-    (v) 2t t3

+    (vi) x y z3 3 6
+ +

2. Ã‹tU« x›bth‹¿Y«  x2  k‰W« x-‹ bfG¡fis¡ fh©f.

 (i) 2 3 4x x x2 3
+ - +   (ii) x3 1+    (iii) 4 1x x x23 2

+ + -

 (iv) 6x x
3
1 2

+ +

3. Ã‹tU« gšYW¥ò¡ nfhitfë‹ x›bth‹¿‹ goæid¡ fh©f.

 (i) 4 3x2-   (ii) y5 2+   (iii) 12 4x x3- +  (iv) 5

4. Ã‹tU« gšYW¥ò¡ nfhitfis mt‰¿‹ goæid¥ bghW¤J tif¥gL¤Jf.

 (i) 3 2 1x x2
+ +   (ii) 4 1x3 -    (iii) y 3+

 (iv) 4y2 -    (v) 4x3     (vi) x2

5. go 27 Mf cŸs xU <UW¥ò¡ nfhit, go 49 Mf cŸs xU XUW¥ò¡ nfhit,     

go 36 Mf cŸs xU _ÎW¥ò¡ nfhit M»at‰¿¡F X® cjhuz« jUf.
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4.3.3 gšYW¥ò¡ nfhitfë‹ ó¢Áa§fŸ

  p x^ h = 2x x2
- -  v‹w gšYW¥ò¡ nfhitia¡ fUJf. x 1=- , x 1=  k‰W« 

x 2=   våš, p x^ h - ‹ kÂ¥òfis¡ fh©ngh«.

 ( 1) ( 1) ( 1) 2 1 1 2 0p
2

- = - - - - = + - =

 (1) (1) 1 2 1 1 2 2p
2

= - - = - - =-

 (2) (2) 2 2 4 2 2 0p
2

= - - = - - =

 mjhtJ, x  = –1, 1 k‰W« 2 vD« nghJ gšYW¥ò¡ nfhit  p x^ h-‹ kÂ¥òfŸ 

Kiwna  0, –2 k‰W« 0 MF«.

 kh¿æ‹ Áy kÂ¥òfS¡F gšYW¥ò¡ nfhitæ‹ kÂ¥ò ó¢Áa« våš, mªj 

kÂ¥ò gšYW¥ò¡ nfhitæ‹ ó¢Áa« vd¥gL«.

 p 1-^ h = 0. vdnt x  = –1 v‹gJ  p x^ h = 2x x2
- -  v‹w gšYW¥ò¡ nfhitæ‹ 

xU ó¢Áa« MF«. Ïnjngh‹W, x = 2 våš,   ( )p 2 0= . vdnt x = 2 v‹gJÎ« p x^ h-‹ 

xU ó¢Áa« MF«.

K¡»a fU¤J                                    gšYW¥ò¡ nfhitæ‹ ó¢Áa«

p x^ h  v‹gJ  x-š xU gšYW¥ò¡ nfhit v‹f.   p a^ h = 0 våš, a 
v‹gJ  p x^ h-‹ xU ó¢Áa« vd¡ TWnth«.

xU gšYW¥ò¡ nfhitæ‹ ó¢Áa§fë‹ v©â¡if gšYW¥ò¡ 

nfhitæ‹ go¡F rkkhfnth mšyJ mj‰F¡ Fiwthfnth ÏU¡F«.  

fh®š Ãbublç¡ fh° (1777 - 1855) v‹gt® 1798 M« M©L jdJ MuhŒ¢Á¥ 

g£l¥ go¥ò¡ f£Liuæš n go gšYW¥ò¡ nfhit¡F rçahf n Ô®ÎfŸ c©L vd 

ã%Ã¤JŸsh®. Ïªj K¡»akhd KoÎ  Ïa‰fâj¤Â‹ mo¥gil¤ nj‰w«  vd¥gL«.

vL¤J¡fh£L 4.3

 p x^ h = 5 3 7 9x x x3 2
- + -  våš, (i) p 1-^ h k‰W« (ii) p 2^ h M»at‰iw¡ 

fh©f. 

Ô®Î  p x^ h = 5 3 7 9x x x3 2
- + -  vd¡ bfhL¡f¥g£LŸsJ.

 (i) p 1-^ h = 5( ) 3( ) 7( ) 91 1 1
3 2

- - - + - -    =  5 3 7 9- - - -    

  `  p 1-^ h = 24-

 (ii)  p 2^ h = 5( ) 3( ) 7( ) 92 2 2
3 2
- + -  = 40 12 14 9- + -  

  `  p 2^ h = 33

F¿¥ò
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vL¤J¡fh£L 4.4

 Ã‹tU« gšYW¥ò¡ nfhitfë‹ ó¢Áa§fis¡ fh©f.

 (i) p x^ h = 2 3x -  (ii) p x^ h = 2x -  

Ô®Î

 (i)  p x^ h = x2 3-  = x2
2
3-` j vd¡ bfhL¡f¥g£LŸsJ.

  vdnt,  p
2
3` j = 2

2
3

2
3-` j = 2 0^ h = 0 vd eh« bgW»nwh«.

   `  x  = 
2
3   v‹gJ  p x^ h-‹ ó¢Áa« MF«.

 (ii)  p x^ h = x 2-  vd¡ bfhL¡f¥g£LŸsJ.  

  Ï¥nghJ, p 2^ h  =  2 2-  = 0
                     `  x  = 2 v‹gJ p x^ h- ‹ ó¢Áa« MF«.

4.3.4 gšYW¥ò¡ nfhit¢ rk‹ghLfë‹ _y§fŸ 

 p x^ h v‹gJ xU gšYW¥ò¡nfhit v‹f. Ã‹d® p x^ h = 0 v‹gJ x-š mikªj 

xU gšYW¥ò¡ nfhit¢ rk‹ghL vd¥gL«.

 p x^ h = x 1-   v‹w gšYW¥ò¡ nfhitia vL¤J¡ bfhŸf. x = 1 v‹gJ gšYW¥ò¡ 

nfhit p x^ h = x 1- -‹ ó¢Áa« MF«. Ï¥nghJ, p x^ h = 0 v‹w gšYW¥ò¡ nfhit¢ 

rk‹gh£il vL¤J¡ bfhŸf. mjhtJ, x 1-  = 0-I vL¤J¡ bfhŸnth«. x 1-  = 0 våš, 

x 1=  MF«.  x 1=  v‹gJ gšYW¥ò¡ nfhit¢ rk‹ghL p x 0=^ h -‹ _y« MF«.

 vdnt, gšYW¥ò¡ nfhitæ‹ ó¢Áa§fŸ, x¤j gšYW¥ò¡ nfhit¢ 

rk‹gh£o‹ _y§fŸ MF«.

K¡»a fU¤J                           gšYW¥ò¡ nfhit¢ rk‹gh£o‹ _y«

x = a v‹gJ p x^ h = 0 v‹w gšYW¥ò¡ nfhit¢ rk‹gh£il 

ãiwÎ brŒjhš, x a= v‹gJ p x 0=^ h  v‹w gšYW¥ò¡ nfhit¢ 

rk‹gh£o‹ xU _y« vd¥gL«.

vL¤J¡fh£L 4.5

 Ã‹tU« gšYW¥ò¡ nfhit¢ rk‹ghLfë‹ _y§fis¡ fh©f.

 (i) 6x -  = 0  (ii) 2 1x +  = 0 
Ô®Î

 (i)  x 6- = 0 våš, x  = 6

  `  x  = 6 v‹gJ  x 6-  = 0 -‹ xU _y« MF«.

 (ii)  x2 1+ = 0 våš, x2  = 1-  ( x  = 
2
1-

  `  x   = 
2
1-  v‹gJ x2 1+  = 0 -‹ xU _y« MF«.
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vL¤J¡fh£L 4.6

 Ã‹tU« gšYW¥ò¡ nfhit¢ rk‹ghLfS¡F mt‰¿‰F vÂnu 

F¿¥Ã£LŸsitfŸ _y§fsh vd MuhŒf.

 (i) 2 3 2x x2
- -  = 0; x  = 2, 3

 (ii) 8 5 14x x x3 2
+ + -  = 0; x  = 1, 2

Ô®Î

 (i)  p x^ h = 2 3 2x x2
- -  v‹f.   

 Ï¥nghJ, p 2^ h = 2( ) 3( ) 22 2
2
- -  = 8 6 2- -  = 0

  `   x  = 2 v‹gJ 2 3 2x x2
- -  = 0-‹ xU _y«MF«.

  Mdhš,  p 3^ h = 2(3) 3(3) 2
2
- -  = 18 9 2- -  = 7 0!

  `   x  = 3 v‹gJ 2 3 2x x2
- -  = 0-‹ xU _y« MfhJ.

 (ii)  p x^ h = 8 5 14x x x3 2
+ + -  v‹f.

    p 1^ h = ( ) 8( ) 5( ) 141 1 1
3 2
+ + -  = 1 8 5 14+ + -  = 0

  `   x  = 1 v‹gJ 8 5 14x x x3 2
+ + -  = 0-‹ xU _y« MF«.

 Mdhš,  p 2^ h = ( ) 8( ) 5( ) 142 2 2
3 2
+ + -  = 8 32 10 14+ + -  = 36 !  0

  `   x  = 2 v‹gJ 8 5 14x x x3 2
+ + -  = 0-‹ xU _y« MfhJ.

gæ‰Á 4.2

1. Ã‹tU« gšYW¥ò¡ nfhitfë‹ ó¢Áa§fis¡ fh©f. 
 (i) ( )p x x4 1= -  (ii) ( )p x x3 5= +  (iii) ( )p x x2=  (iv) ( )p x x 9= +

2. Ã‹tU« gšYW¥ò¡ nfhit¢ rk‹ghLfë‹ _y§fis¡ fh©f.

 (i) x 3 0- =  (ii) 5 6x -  = 0 (iii) x11 1+  = 0 (iv) x9-  = 0

3. Ã‹tU« gšYW¥ò¡ nfhit¢ rk‹ghLfS¡F, mt‰¿¡F vÂnu 

F¿¥Ã£LŸsitfŸ _y§fsh vd MuhŒf.

 (i) 5 6x x2
- +  = 0; x  = 2, 3 (ii) 4 3x x2

+ +  = 0; x  = 1- , 2

 (iii) 2 5 6x x x3 2
- - +  = 0; x  = 1, 2- , 3 (iv) 2 2x x x3 2

- - +  = 0; x  = 1- , 2, 3

4.4  ÛÂ¤ nj‰w« (Remainder Theorem)

ÛÂ¤ nj‰w«

 p x^ h v‹gJ VnjD« xU gšYW¥ò¡ nfhit k‰W« a v‹gJ VnjD« 

xU bkŒba© v‹f. p x^ h-I  (x a- ) v‹w neça gšYW¥ò¡ nfhitahš 

tF¤jhš »il¡F« ÛÂ p a^ h MF«.
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1. p x^ h-I  x a+^ h Mš tF¤jhš »il¡F« ÛÂ ( )p a-  MF«.

 2. p x^ h-I  ax b-^ h Mš tF¤jhš »il¡F« ÛÂ p
a
b` j MF«.

   3. p x^ h-I ax b+^ h Mš tF¤jhš »il¡F« ÛÂ p
a
b-` j MF«.

   4. Ï§F  a- , 
a
b  k‰W« 

a
b-  M»aitfŸ Kiwna tF¤ÂfŸ x a+ , 

ax b-  k‰W« ax b+  M»at‰¿‹ ó¢Áa§fŸ MF«.

vL¤J¡fh£L 4.7

 4 5 6 2x x x3 2
- + -  I  ( 1x - )  Mš tF¤jhš »il¡F« ÛÂia¡ fh©f. 

Ô®Î p x^ h = 4 5 6 2x x x3 2
- + -  v‹f.  x 1- -‹ ó¢Áa« 1. 

 p x^ h I ( x 1- ) Mš tF¤jhš »il¡F« ÛÂ  p 1^ h MF«.  

   Ï¥nghJ, p 1^ h = 4( ) 5( ) 6( ) 21 1 1
3 2
- + -

     = 4 5 6 2- + -  = 3
    `   ÛÂ = 3.

vL¤J¡fh£L 4.8

 7 6x x x3 2
- - +  I x 2+^ h Mš tF¤jhš »il¡F« ÛÂia¡ fh©f.

Ô®Î  p x^ h = 7 6x x x3 2
- - +  v‹f. 2x + -‹ ó¢Áa« 2-  MF«.

p x^ h I ( 2x + ) Mš tF¤jhš »il¡F« ÛÂ p 2-^ h MF«. 

 Ï¥nghJ, p 2-^ h = ( ) 7( ) ( ) 62 2 2
3 2

- - - - - +

     = 8 7 4 2 6- - + +^ h

     = 8 28 2 6- - + +  = 28-

       `  ÛÂ = 28-

vL¤J¡fh£L 4.9
 2 6 5 9x x ax3 2

- + -  v‹gij ( 2x - ) Mš tF¡f¡ »il¡F« ÛÂ 13 våš, a-‹ 

kÂ¥ig¡ fh©f.

Ô®Î  p x^ h = 2 6 5 9x x ax3 2
- + -  v‹f. x 2-^ h-‹ ó¢Áa« 2.

p x^ h-I x 2-^ h  Mš tF¤jhš »il¡F« ÛÂ p 2^ h MF«.

   p 2^ h = 13 vd¡ bfhL¡f¥g£LŸsJ.

 (   2( ) 6( ) 5 ( ) 9a2 2 2
3 2
- + -  = 13

    a2 8 6 4 10 9- + -^ ^h h  = 13

    a16 24 10 9- + -  = 13

    10 17a -  = 13

                                       10a  =  30
                              `    a  = 3

F¿¥ò
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vL¤J¡fh£L 4.10

 3x ax x a3 2
+ - +  I (x a+ ) Mš tF¤jhš »il¡F« ÛÂia¡ fh©f.

Ô®Î

 p x^ h = 3x ax x a3 2
+ - +  v‹f.

 p x^ h-I  x a+^ h Mš tF¤jhš »il¡F« ÛÂ  p a-^ h MF«.

           p a-^ h = ( ) ( ) 3( )a a a a a
3 2

- + - - - +  = 4a a a3 3
- + +  = a4

          `  ÛÂ =  a4 .

vL¤J¡fh£L 4.11

  f x^ h = 12 13 5 7x x x3 2
- - +  I  x3 2+^ h Mš tF¤jhš  »il¡F« ÛÂia¡ 

fh©f.

Ô®Î f x^ h = 12 13 5 7x x x3 2
- - + . 

 f x^ h-I x3 2+^ h Mš tF¤jhš »il¡F« ÛÂ f
3
2-` j MF«. 

 Ï¥nghJ, f
3
2-` j =  12 13 5 7

3
2

3
2

3
23 2

- - - - - +` ` `j j j   

    =  12
27
8 13

9
4

3
10 7- - + +` `j j

    =  
9
32

9
52

3
10 7- - + +  = 

9
9  = 1

 `  ÛÂ =   1.

vL¤J¡fh£L 4.12

 gšYW¥ò¡ nfhitfŸ 2 4 12x ax x3 2
+ + -  k‰W« 2x x x a3 2

+ - +  M»at‰iw   

x 3-^ hMš tF¤jhš »il¡F« ÛÂfŸ rk« våš, a-‹ kÂ¥ig¡ fh©f. nkY« 

ÛÂiaÍ« fh©f.

Ô®Î p x^ h =  2 4 12x ax x3 2
+ + -

    k‰W« q x^ h = 2x x x a3 2
+ - +  v‹f.

 p x^ h-I x 3-^ h Mš tF¤jhš »il¡F« ÛÂ p 3^ h MF«. 

            Ï¥nghJ, p 3^ h = 2( ) ( ) 4( ) 12a3 3 3
3 2
+ + -

    = a2 27 9 12 12+ + -^ ^h h

    = a54 9+                                 (1)

 q x^ h-I x 3-^ h Mš tF¤jhš »il¡F« ÛÂ q 3^ h MF«. 

            Ï¥nghJ, q 3^ h = ( ) ( ) 2( ) a3 3 3
3 2
+ - +

    = a27 9 6+ - +

    = a30 +                                    (2)
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 ÛÂfŸ rk« vd¡ bfhL¡f¥g£LŸsjhš, p 3^ h = q 3^ h MF«.  
                            mjhtJ,  a54 9+  = a30 +      ( (1), (2) M»at‰¿‹ go )
    a a9 -  = 30 54-

    a8  = 24-

   `  a  = 
8
24-  = 3-

 a  = 3-  vd p 3^ h-š gÂèl, eh« bgWtJ

   p 3^ h = 54 9 3+ -^ h = 54 27-  = 27

                       `  ÛÂ =  27.

gæ‰Á 4.3

1. ÑnH bfhL¡f¥g£LŸs Kjš gšYW¥ò¡ nfhitia Ïu©lh« gšYW¥ò¡ 

nfhitahš tF¡F« nghJ »il¡F« ÛÂia ÛÂ¤ nj‰w¤ij¥ ga‹gL¤Â¡ 

fh©f.

 (i) 3 4 5 8x x x3 2
+ - + ,    x 1-  

 (ii) 5 2 6 12x x x3 2
+ - + ,   x 2+  

 (iii) 2 4 7 6x x x3 2
- + + ,   x 2-  

 (iv) 4 3 2 4x x x3 2
- + - ,   3x +  

 (v) 4 12 11 5x x x3 2
- + - ,   x2 1-  

 (vi) 8 12 2 18 14x x x x4 3 2
+ - - + ,   x 1+  

 (vii) 5 2x ax x a3 2
- - + ,   x a-

2. 2 9 8x ax x3 2
- + -  I  ( x 3- )  Mš tF¡f¡ »il¡F« ÛÂ  28 våš, a-‹ kÂ¥ig¡ 

fh©f.

3. x 2+^ h Mš tF¡F« nghJ 6 60x x mx3 2
- + +  vD« nfhitahdJ ÛÂ 2 I¤ 

jUkhdhš  m-‹ kÂ¥ig¡ fh©f.

4. x 1-^ h v‹gJ 2 2 2mx x x5 63 2
- + -  I  ÛÂæ‹¿ tF¡»wJ våš, m-‹ kÂ¥ig¡ 

fh©f.

5. gšYW¥ò¡ nfhitfŸ 3x x m3 2
+ -  k‰W« 2x mx 93

- +  M»at‰iw 

x 2-^ h Mš tF¤jhš »il¡F« ÛÂfŸ rk« våš, m -‹ kÂ¥ig¡ fh©f. 

nkY« ÛÂiaÍ« fh©f.

4.5  fhuâ¤ nj‰w« (Factor Theorem)
       fhuâ¤ nj‰w«

p x^ h v‹gJ xU gšYW¥ò¡ nfhit k‰W« a v‹gJ VnjD« xU 

bkŒba© v‹f. p a^ h = 0 våš,   ( x–a)  v‹gJ p x^ h -‹ xU fhuâ MF«.

  p x^ h-‹ xU fhuâ ( x–a) våš, p a^ h = 0 MF«.F¿¥ò
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vL¤J¡fh£L 4.13
 x 5-^ h v‹gJ p x^ h = 2 5 28 15x x x3 2

- - +  v‹w gšYW¥ò¡ nfhitæ‹ xU 

fhuâah vd¤ Ô®khå.

Ô®Î fhuâ¤ nj‰w¤Â‹go, p 5^ h = 0 våš, x 5-^ h v‹gJ p x^ h-‹ xU fhuâ MF«. 

          Ï¥nghJ, p 5^ h = 2( ) 5( ) 28( ) 155 5 5
3 2
- - +

    = 2 125 5 25 140 15- - +^ ^h h

    = 250 125 140 15- - +  = 0

    `  x 5-^ h v‹gJ p x^ h = 2 5 28 15x x x3 2
- - + -‹ xU fhuâ MF«.

vL¤J¡fh£L 4.14

 x 2-^ h v‹gJ 2 6 5 4x x x3 2
- + +  v‹w gšYW¥ò¡ nfhitæ‹ xU fhuâah 

vd¤ Ô®khå.

Ô®Î p x^ h = 2 6 5x x x 43 2
- + +   v‹f.

fhuâ¤ nj‰w¤Â‹ go, p 2^ h = 0 våš,   x 2-^ h v‹gJ p x^ h-‹ xU fhuâ MF«. 

 Ï¥nghJ,  p 2^ h = 2( ) 6( ) 5( ) 42 2 2
3 2
- + +  = 2 8 6 4 10 4- + +^ ^h h

    = 16 24 10 4- + +  = 6 !  0

 `  x 2-^ h v‹gJ 2 6 5 5x x x3 2
- + + -‹ xU fhuâ MfhJ.

vL¤J¡fh£L 4.15
 x2 3-^ h v‹gJ 2 9 12x x x3 2

- + +  -‹ xU fhuâah vd¤ Ô®khå.

Ô®Î p x^ h = 2 9 12x x x3 2
- + +  v‹f.  fhuâ¤ nj‰w¤Â‹ go, p

2
3` j = 0 våš,    

 x2 3-^ h v‹gJ  p x^ h -‹ xU fhuâ MF«.  

 Ï¥nghJ, p
2
3` j = 2 9 12

2
3

2
3

2
33 2

- + +` `j j  = 2
8
27 9

4
9

2
3 12- + +` `j j

     = 
4
27

4
81

2
3 12- + +   = 

4
27 81 6 48- + +  = 0

   `  x2 3-^ h  v‹gJ 2 9 12x x x3 2
- + +  -‹ xU fhuâ MF«. 

vL¤J¡fh£L 4.16

 ( 1x - ) v‹gJ 5 4x x mx3 2
+ + + -‹ xU fhuâ våš, m-‹ kÂ¥ig¡ fh©f.

Ô®Î p x^ h = 5 4x x mx3 2
+ + +  v‹f

x 1-^ h v‹gJ p x^ h-‹ xU fhuâ vd¡ bfhL¡f¥g£LŸsJ.  vdnt,  p 1^ h = 0 MF«. 

  p 1^ h  = 0 (  ( ) 5( ) ( ) 4m1 1 1
3 2
+ + +  = 0

   ( m1 5 4+ + +  = 0

    m 10+  = 0

                                    `  m  = 10-
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 gæ‰Á 4.4

1. Ã‹tU« gšYW¥ò¡ nfhitfS¡F x 1+^ h v‹gJ xU fhuâah vd¤ Ô®khå.

 (i) 4x x x6 7 54 3
+ - -   (ii) 1 1x x x x2 9 2 0 54 3 2

+ + + +

 (iii) 8x x x3 6 53 2
+ - -   (iv) x x x14 3 123 2

- + +

2. x 4+^ h v‹gJ 3 5 36x x x3 2
+ - + -‹ xU fhuâah vd¤ Ô®khå.

3. fhuâ¤ nj‰w¤ij ga‹gL¤Â x 1-^ h v‹gJ 4 9x x x6 73 2
- + - -‹ xU fhuâ 

vd¡ fh©Ã.

4. x2 1+^ h v‹gJ 4 4 1x x x3 2
+ - - -‹ xU fhuâah vd¤ Ô®khå.

5. x 3+^ h v‹gJ 3 24x x px3 2
- - + -‹ xU fhuâ våš, p -‹ kÂ¥ig¡ fh©f.

4.6  Ïa‰fâj K‰bwhUikfŸ (Algebraic Identities)
K¡»a fU¤J                                                        Ïa‰fâj K‰bwhUikfŸ

xU rk‹ghL mÂYŸs kh¿fë‹ v«kÂ¥ò¡F« c©ikahfnt 

ÏU¡Fkhdhš, m¢rk‹ghL xU K‰bwhUik vd¥gL«.     

 Ã‹tU« K‰bwhUikfis v£lh« tF¥Ãš f‰¿U¡»nwh«.  Kjèš mt‰iw 

ga‹gL¤Â Áy fz¡Ffis¤ Ô®¥ngh«.  Ï«K‰bwhUikfis éçth¡» _‹wh« 

goæš cŸs _ÎW¥ò¡ nfhitfS¡F¤ Ô®Î fh©ngh«.

  ( )a b
2

+  2a ab b
2 2

/ + +  ( )( )a b a b+ -  a b
2 2

/ -

  ( )a b
2

-  2a ab b
2 2

/ - +  x a x b+ +^ ^h h x a b x ab2/ + + +^ h

vL¤J¡fh£L 4.17

 K‰bwhUikfis¥ ga‹gL¤Â Ã‹tUtdt‰iw éç¤bjGJf.

 (i) (2 3 )a b
2

+  (ii) (3 4 )x y
2

-  (iii) x y x y4 5 4 5+ -^ ^h h   (iv) y y7 5+ +^ ^h h

Ô®Î 
 (i)  ( )a b2 3

2
+  = ( ) ( )a a b b2 2 2 3 3

2 2
+ +^ ^h h

    = a ab b4 12 9
2 2
+ +

 (ii)  ( )x y3 4
2

-  = ( ) ( )x x y y3 2 3 4 4
2 2
- +^ ^h h

    = x xy y9 24 16
2 2
- +

 (iii)  x y x y4 5 4 5+ -^ ^h h = ( ) ( )x y4 5
2 2
-

    = x y16 25
2 2
-

 (iv)  y y7 5+ +^ ^h h = y y7 5 7 5
2
+ + +^ ^ ^h h h

    = y y12 35
2
+ +
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4.6.1 ( )x y z
2

! !  -‹ éçth¡f«

 (i) ( )x y z
2

+ +   ( )( )x y z x y z= + + + +

    
( ) ( ) ( )x x y z y x y z z x y z= + + + + + + + +

    
x xy xz yx y yz zx zy z2 2 2

= + + + + + + + +

    
2 2 2x y z xy yz zx2 2 2

= + + + + +

( )x y z x y z xy yz zx2 2 2
2 2 2 2
/+ + + + + + +

        (ii)  ( )x y z
2

- +      ( )x y z 2= + - +6 @

    ( ) 2( )( ) 2( )( ) 2( )( )x y z x y y z z x
2 2 2

= + - + + - + - +

    2 2 2x y z xy yz zx2 2 2
= + + - - +

            ( )x y z
2

- +    x y z xy yz zx2 2 22 2 2/ + + - - +

Ïnjngh‹W, Ã‹tU« éçth¡f§fS« »il¡»‹wd.

 (iii)  ( )x y z
2

+ -   2 2 2x y z xy yz zx2 2 2/ + + + - -

 (iv)  ( )x y z
2

- -   2 2 2x y z xy yz zx
2 2 2

/ + + - + -

vL¤J¡fh£L 4.18

 éç¤bjGJf  (i) (2 3 5 )x y z
2

+ +    (ii) (3 7 4 )a b c
2

- +  (iii) (3 5 2 )p q r
2

+ -

                (iv) (7 9 6 )l m n
2

- -

Ô®Î 

 (i) ( )x y z2 3 5
2

+ +  = ( ) ( ) ( )x y z x y y z z x2 3 5 2 2 3 2 3 5 2 5 2
2 22

+ + + + +^ ^ ^ ^ ^ ^h h h h h h

                 = 4 9 25 12 30 20x y z xy yz zx
2 2 2
+ + + + +

 (ii) ( )a b c3 7 4
2

- +

    = ( ) ( ) ( )a b c a b b c c a3 7 4 2 3 7 2 7 4 2 4 3
2 22

+ - + + - + - +^ ^ ^ ^ ^ ^h h h h h h

              a b c ab bc ca9 49 16 42 56 24
2 2 2

= + + - - +

 (iii) ( )p q r3 5 2
2

+ -

    = ( ) ( ) ( ) ( )p q r p q q r r p3 5 2 2 3 5 2 5 2 2 2 3
2 2 2
+ + - + + - + -^ ^ ^ ^ ^h h h h h

    = p q r pq qr rp9 25 4 30 20 12
2 2 2
+ + + - -

  (iv) ( )l m n7 9 6
2

- -           
    

(7 ) ( 9 ) ( 6 ) 2 2 2l m n l m m n n l7 9 9 6 6 7
2 2 2

= + - + - + - + - - + -^ ^ ^ ^ ^ ^h h h h h h

   l m n lm mn nl49 81 36 126 108 84
2 2 2

= + + - + -
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4.6.2 K‰bwhUikfis¥ ga‹gL¤Â x a x b x c+ + +^ ^ ^h h h-‹ bgU¡f‰gy‹ fhzš

              x a x b x c+ + +^ ^ ^h h h x a x b x c= + + +^ ^ ^h h h6 @

   x a b x ab x c2
= + + + +^ ^h h6 @

                                       ( ) ( )x a b x abx cx c a b x abc3 2 2
= + + + + + + +

   
( ) ( )x a b c x ab bc ca x abc3 2

= + + + + + + +

x a x b x c x a b c x ab bc ca x abc3 2/+ + + + + + + + + +^ ^ ^ ^ ^h h h h h

4.6.3 ( )x y 3!  -‹ éçth¡f«

nkny cŸs K‰bwhUikæš a = b = c = y vd ÃuÂæl,                                             

x y x y x y x y y y x y y y y y y x y y y3 2
+ + + = + + + + + + +^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h h h h h h6 @  

                      ( )x y 3
+  x y x y x y3 3 23 2 3

= + + +^ ^h h

                          
3 3x x y xy y3 2 2 3

= + + +  

                      ( )x y x x y xy y3 33 3 2 2 3/+ + + +           
(mšyJ)        ( ) ( )x y x y xy x y33 3 3/+ + + +

nkny cŸs K‰bwhUikæš  y-¡F gÂš –y vd vL¤J¡bfhŸs,  

                      ( )x y x x y xy y3 33 3 2 2 3/- - + -                           
(mšyJ)        ( ) ( )x y x y xy x y33 3 3/- - - -

 4.6.2 k‰W« 4.6.3-š cŸs K‰bwhUikfis¥ ga‹gL¤Â Ã‹tU« 

fz¡Ffis¤ Ô®¥ngh«.

vL¤J¡fh£L 4.19

 bgU¡f‰ gy‹ fh©f. (i) x x x2 5 7+ + +^ ^ ^h h h  

      (ii) a a a3 5 7- - -^ ^ ^h h h 

      (iii) a a a2 5 2 5 2 3- + -^ ^ ^h h h

Ô®Î

(i) x x x2 5 7+ + +^ ^ ^h h h

 x x x2 5 7 2 5 5 7 7 2 2 5 7
3 2

= + + + + + + +^ ^ ^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h h h6 @

 ( )x x x14 10 35 14 70
3 2

= + + + + +

 x x x14 59 70
3 2

= + + +
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(ii) a a a3 5 7- - -^ ^ ^h h h a a a3 5 7= + - + - + -^ ^ ^h h h6 6 6@ @ @

 ( )a a a3 5 7 3 5 5 7 7 3 3 5 7
3 2

= + - - - + - - + - - + - - + - - -^ ^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h h6 @

 ( )a a a15 15 35 21 105
3 2

= - + + + -

 a a a15 71 105
3 2

= - + -

(iii) a a a2 5 2 5 2 3- + -^ ^ ^h h h a a a2 5 2 5 2 3= + - + + -^ ^h h6 6 6@ @ @

            (2 ) ( 5 5 3)(2 )a a a5 5 5 3 3 5 2 5 5 3
3 2

= + - + - + - + - + - - + - -^ ^ ^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h h h6 @

              ( ) ( )a a a8 3 4 25 15 15 2 75
3 2

= + - + - - + +

              a a a8 12 50 75
3 2

= - - +

vL¤J¡fh£L 4.20

 a + b + c = 15 k‰W« ab +bc +ca =25  våš, a b c
2 2 2
+ +  I fh©f.

Ô®Î ( )a b c a b c ab bc ca2
2 2 2 2

+ + = + + + + +^ h. 

   vdnt, 15
2  2a b c 25

2 2 2
= + + + ^ h

          225 a b c 50
2 2 2

= + + +

  a b c
2 2 2

` + +  225 50 175= - =

vL¤J¡fh£L 4.21

 éç¤bjGJf.  (i) (3 4 )a b
3

+        (ii) (2 3 )x y
3

-

Ô®Î 

 (i) ( )a b3 4
3

+  ( ) ( ) ( ) ( )a a b a b b3 3 3 4 3 3 4 4
3 2 2 3

= + + +^ ^h h

   a a b ab b27 108 144 64
3 2 2 3

= + + +

 (ii) ( )x y2 3
3

-  ( ) ( ) ( )( ) ( )x x y x y y2 3 2 3 3 2 3 3
3 2 2 3

= - + -^ h

   x x y xy y8 36 54 27
3 2 2 3

= - + -

vL¤J¡fh£L 4.22

 jFªj K‰bwhUikfis¥ ga‹gL¤Â Ã‹tU« x›bth‹¿idÍ« kÂ¥ÃLf.

 (i) 105 3^ h    (ii) 999 3^ h

Ô®Î

 (i) 105 3^ h  = 100 5 3+^ h  
                 =  3100 5 100 5 100 53 3

+ + +^ ^ ^ ^ ^h h h h h        (a x y 3+^ h  = 3x y xy x y
3 3
+ + +^ h)

   = 1000000 125 1500 105+ + ^ h 

   = 1000000 125 157500+ +  = 1157625
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 (ii) 999 3^ h  = 1000 1 3-^ h

    =  31000 1 1000 1 1000 13 3
- - -^ ^ ^ ^ ^h h h h h

         (a x y 3-^ h  = 3x y xy x y
3 3
- - -^ h) 

   = ( )1000000000 1 3000 999- -  
   = 1000000000 1 2997000- -  = 997002999

x  k‰W« y-‹ T£lš, fê¤jš k‰W« bgU¡fiy cŸsl¡»a Áy gaDŸs K‰bwhUikfŸ.

 x y
3 3

/+   3x y xy x y3+ - +^ ^h h

 x y
3 3

/-   3x y xy x y3- + -^ ^h h

  nkny cŸs K‰bwhUikfis¥ ga‹gL¤Â Áy fz¡Ffis¤ Ô®¥ngh«.

vL¤J¡fh£L 4.23

 4x y+ =  k‰W« 5xy =  våš, x y
3 3
+  I¡ fh©f. 

Ô®Î x y
3 3
+  = 3x y xy x y3+ - +^ ^h h  vd ek¡F¤ bjçÍ«.

 `             x y
3 3
+  = 34 5 43

-^ ^ ^h h h = 64 60-  = 4

vL¤J¡fh£L 4.24

 5x y- =  k‰W« 16xy =  våš, x y
3 3
-  I¡ fh©f.

Ô®Î x y
3 3
-  = 3x y xy x y3- + -^ ^h h vd ek¡F¤ bjçÍ«.

 `  x y
3 3
-  = 35 16 53

+^ ^ ^h h h = 125 240+  = 365

vL¤J¡fh£L 4.25

 x
x
1+  = 5 våš, x

x

13

3+  -‹ kÂ¥ig¡ fh©f.

Ô®Î x y
3 3
+  = 3x y xy x y3+ - +^ ^h h vd ek¡F¤ bjçÍ«.

 y
x
1=  vd ÃuÂæl, 3x

x
x

x
x

x
1 1 13

3

3

+ = + - +` `j j

         (5) 3(5)
3

= -  = 125 15-  = 110

vL¤J¡fh£L 4.26

 9y
y
1- =  våš, y

y
13
3-  -‹ kÂ¥ig¡ fh©f.

Ô®Î x y
3 3
-  =  3x y xy x y3- + -^ ^h h vd ek¡F¤ bjçÍ«.

 ,x y y
y
1= =  vd ÃuÂæl, 3y

y
y

y
y

y
1 1 13

3

3

- = - + -c cm m

    (9) 3(9)
3

= +  = 729 + 27 = 756
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Ã‹tU« K‰bwhUik nk‰go¥òfëš ga‹gL¤j¥gL»wJ.

( )( )x y z xyz x y z x y z xy yz zx33 3 3 2 2 2/+ + - + + + + - - -

     x+y+z = 0 våš,  x3+y3+z3= 3xyz MF«.

vL¤J¡fh£L 4.27

 RU¡Ff x y z x y z xy yz zx2 3 4 9 2 6 3
2 2 2

+ + + + - - -^ ^h h

Ô®Î ( )( )x y z x y z xy yz zx
2 2 2

+ + + + - - -  = 3x y z xyz
3 3 3
+ + -  vd ek¡F¤ bjçÍ«.

  `  ( 2 3 )( 4 9 2 6 3 )x y z x y z xy yz zx
2 2 2

+ + + + - - -

   = x y z2 3+ +^ h x y z x y y z z x2 3 2 2 3 3
2 2 2
+ + - - -^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h6 @

   = ( ) (2 ) (3 ) 3( ) (2 ) (3 )x y z x y z
3 3 3
+ + -

   8 27 18x y z xyz
3 3 3

= + + -

vL¤J¡fh£L 4.28

 kÂ¥ÃLf 12 13 25
3 3 3
+ -

Ô®Î x 12= , y 13= , z 25=-  v‹f.  Ã‹d®,

    x y z+ +  = 12 13 25+ -  = 0

   x y z 0+ + =  våš, 3x y z xyz
3 3 3
+ + =  vd ek¡F¤ bjçÍ«.

      `  12 13 25
3 3 3
+ -  = 12 13 25

3 3 3+ + -^ h  = ( )3 12 13 25-^ ^h h = 11700-

gæ‰Á 4.5

1. Ã‹tUtdt‰iw éç¤bjGJf.

  (i) x y z5 2 3 2+ +^ h   (ii) a b c2 3 2+ -^ h  (iii) x y z2 4 2- -^ h      (iv) p q r2 2- +^ h

2. éçÎ¡ fh©f.

 (i) x x x1 4 7+ + +^ ^ ^h h h (ii) p p p2 4 6+ - +^ ^ ^h h h

 (iii) x x x5 3 1+ - -^ ^ ^h h h (iv) x a x a x a2 4- - -^ ^ ^h h h

 (v) x x x3 1 3 2 3 5+ + +^ ^ ^h h h (vi) x x x2 3 2 5 2 7+ - -^ ^ ^h h h

3. Ïa‰fâj K‰bwhUikfis¥ ga‹gL¤Â x2 -‹ bfG, x -‹ bfG k‰W« kh¿è 

cW¥òfis¡ fh©f.

 (i) x x x7 3 9+ + +^ ^ ^h h h (ii) x x x5 4 2- - +^ ^ ^h h h

 (iii) x x x2 3 2 5 2 7+ + +^ ^ ^h h h (iv) x x x5 2 1 5 5 3+ - +^ ^ ^h h h

F¿¥ò
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4. x a x b x c+ + +^ ^ ^h h h /  10 45 15x x x
3 2
- + -  våš, a b c+ + , 

a b c
1 1 1+ +  k‰W« 

a b c
2 2 2
+ +  M»at‰iw¡ fh©f.

5. éç¤bjGJf : (i) a b3 5 3+^ h  (ii) x y4 3 3-^ h  (iii) y
y

2 3 3

-c m

6. kÂ¥ò¡ fh©f : (i) 993  (ii) 1013  (iii) 983         (iv) 1023  (v) 10023

7. x y2 3 13+ =   k‰W« xy 6=  våš, 8 27x y
3 3
+  I¡ fh©f.

8. x y 6- =-  k‰W« xy 4=  våš, x y
3 3
- -‹ kÂ¥ig¡ fh©f.

9. x
x
1+  = 4 våš, x

x

13

3+  -‹ kÂ¥ig¡ fh©f.

10. x
x
1-  = 3 våš, x

x

13

3- -‹ kÂ¥ig¡ fh©f.

11. RU¡Ff : (i) x y z x y z xy yz zx2 4 4 16 2 4 8
2 2 2

+ + + + - - -^ ^h h

         (ii) x y z x y z xy yz zx3 5 9 25 3 15 5
2 2 2

- - + + + - +^ ^h h

12. kÂ¥ò¡ fh©f : (i)  6 9 3
3 3 3
- +          (ii)  16 6 10

3 3 3
- -

4.7 gšYW¥ò¡ nfhitfis¡ fhuâ¥gL¤Jjš 

 (Factorization of Polynomials)

 Ïa‰fâj nfhitfë‹ bgU¡f‰ gyid¡ nfhitfë‹ TLjyhfnth 

mšyJ é¤Âahrkhfnth v›thW g§Ñ£L g©ig¥ ga‹gL¤Â Ãç¤J vGJtij¥ 

g‰¿ f©nlh«.

vL¤J¡fh£lhf, 
 (i) x x y x xy

2
+ = +^ h

 (ii) x y z xy xz- = -^ h

 (iii) ( )a a a a a a2 1 2
2 3 2
- + = - +  

 Ïå, nfhitfë‹ TLjš mšyJ é¤Âahr§fis v›thW bgU¡f‰ gydhf 

kh‰WtJ v‹gij¡ f‰ngh«.

 Ï¥nghJ, ab+ac -I vL¤J¡bfhŸf. g§Ñ£L éÂia¥ ga‹gL¤Â 

( )a b c ab ac+ = +   v‹gij kh‰WKiwæš ab + ac = ( )a b c+  vd vGjyh«.  Ï«Kiwæš 

ab + ac v‹gij ( )a b c+  vd vGJtJ fhuâgL¤Jjš vd¥gL«.  ab k‰W« ac v‹w 

Ïu©L cW¥òfëš a v‹gJ xU bghJ¡ fhuâ. Ïnjngh‹W,   

 5m +15 = m5 5 3+^ ^h h = 5(m +3).

 b ( b – 5) + g (b – 5) š  ( b – 5) v‹gJ bghJ¡ fhuâ.

 b b g b b b g5 5 5- + - = - +^ ^ ^ ^h h h h
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vL¤J¡fh£L 4.29

 Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf. 

    (i) 3pq pr ps+ -  (ii) 4 8 5 10a b ax bx- + -   (iii) 2 4a a
3 2
+    (iv) 6 18 42a a a

5 3 2
- +

Ô®Î 

 (i) pq pr ps3+ - ( )p q r s3= + -

 (ii) a b ax bx4 8 5 10- + - ( )a b ax bx4 8 5 10= - + -^ h

                                      4( 2 ) 5 ( 2 ) ( 2 )(4 5 )a b x a b a b x= - + - = - +

 (iii) a a2 4
3 2
+  

                    a2
2  v‹gJ 2a

3  k‰W« 4a
2
M»at‰¿‹ Û¥bgU bghJ¡ fhuâ.

  a a a a2 4 2 2
3 2 2

` + = +^ h.
  (iv) a a a6 18 42

5 3 2
- +

  a6
2  v‹gJ 6 , 18 42k‰W«a a a

5 3 2
-  M»at‰¿‹ Û¥bgU bghJ¡ fhuâ.

  ( )a a a a a a6 18 42 6 3 7
5 3 2 2 3

` - + = - +

4.7.1 K‰bwhUikfis¥ ga‹gL¤Â¡ fhuâ¥gL¤Jjš.

  (i)   ( )a ab b a b2
2 2 2

/+ + +   

                    (ii)  2 ( )a ab b a b
2 2 2

/- + -    (mšyJ)   2 ( )a ab b a b
2 2 2

/- + - +

  (iii) a b a b a b
2 2

/- + -^ ^h h

                    (iv) ( )a b c ab bc ca a b c2 2 2
2 2 2 2

/+ + + + + + +

vL¤J¡fh£L 4.30

 fhuâ¥gL¤Jf (i) 4 12 9x xy y
2 2
+ +   (ii) 16 8 1a a

2
- +   (iii) 9 16a b

2 2
-

 (iv) ( ) ( )a b a b
2 2

+ - -   (v) 25( 2 3 ) 9(2 )a b c a b c
2 2

+ - - - -   (vi) x x
5
-

Ô®Î 
 (i) x xy y4 12 9

2 2
+ +  ( ) ( )( ) ( ) ( )x x y y x y2 2 2 3 3 2 3

2 2 2
= + + = +

 ( i i )  a a16 8 1
2
- +  ( ) ( ) ( ) ( )a a a4 2 4 1 1 4 1

2 2 2
= - + = -^ h  (mšyJ) a1 4 2-^ h

 ( i i i )  a b9 16
2 2
- ( ) ( )a b a b a b3 4 3 4 3 4

2 2
= - = + -^ ^h h

 ( i v )  ( ) ( )a b a b
2 2

+ - -  a b a b a b a b= + + - + - -^ ^ ^ ^h h h h6 6@ @
                ( )( ) 4a b a b a b a b a b a b2 2= + + - + - + = =^ ^ ^ ^ ^h h h h h 

 ( v )  ( ) ( )a b c a b c25 2 3 9 2
2 2

+ - - - - a b c a b c5 2 3 3 22 2= + - - - -^ ^h h6 6@ @

  a b c a b c5 2 3 3 2= + - + - -^ ^h h6 @ a b c a b c5 2 3 3 2+ - - - -^ ^h h6 @

  a b c a b c a b c a b c5 10 15 6 3 3 5 10 15 6 3 3= + - + - - + - - + +^ ^h h

  a b c a b c11 7 18 13 12= + - - + -^ ^h h
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 ( v i )  x x
5
-  ( ) ( )x x x x1 1

4 2 2 2
= - = -^ h 6 @

    ( ) ( )x x x x x x1 1 1 1
2 2 2 2 2

= + - = + -^ ^ ^h h h6 @

    x x x x1 1 1
2

= + + -^ ^ ^h h h

4 . 7 . 2  2 2 2 ( )a b c ab bc ca a b c
2 2 2 2

/+ + + + + + +  v ‹ w  K ‰ b w h U i k i a ¥ 

ga‹gL¤Â¡ fhuâ¥gL¤Jjš.

vL¤J¡fh£L 4.31 

 fhuâ¥gL¤Jf 4 36 4 24 12a b ab b a
2 2
+ + - - +

Ô®Î  4 36 4 24 12a b ab b a
2 2
+ + - - +  

                    =  ( ) ( ) ( ) ( )( ) ( ) ( )a b a b b a a b2 6 2 2 2 2 6 2 6 2 6
2 2 2 2
+ - + + - + - + = - +^ ^ ^h h h   

F¿¥ò : 

              ( 2 6) ( ) ( 2 6) ( 2 6)a b a b a b a b1 2 6 1
2 2 2 2 2

- + = - - + - = - - + - = - + -^ ^h h6 @

vL¤J¡fh£L 4.32
 fhuâ¥gL¤Jf 4 9 4 6 12x y z xy yz zx

2 2 2
+ + - + -

Ô®Î x y z xy yz zx4 9 4 6 12
2 2 2
+ + - + -  

 (2 ) ( ) ( 3 ) 2 2 2x y z x y y z z x2 3 3 2
2 2 2

= + - + - + - + - - + -^ ^ ^ ^ ^ ^h h h h h h

 ( )x y z2 3
2

= - -  (mšyJ) ( 2 3 )x y z
2

- + +

4.7.3  x y3 3
+  k‰W« x y3 3

-  M»at‰iw¡ fhuâ¥gL¤Jjš

    3 3x x y xy y3 2 2 3
+ + + =  ( )x y 3

+  vd ek¡F¤ bjçÍ«.

mjhtJ,  3 ( ) ( )x y xy x y x y3 3 3
+ + + = +

   (  x y3 3
+  ( ) 3 ( )x y xy x y3

= + - +

    ( ) ( )x y x y xy3
2

= + + -6 @

                          ( )( 2 3 )x y x xy y xy2 2
= + + + -

                          ( )( )x y x xy y2 2
= + - +

              ( )( )x y x y x xy y3 3 2 2/+ + - +                

       3 3 ( )x x y xy y x y3 2 2 3 3
- + - = -  vd ek¡F¤ bjçÍ«.

mjhtJ, 3 ( ) ( )x y xy x y x y3 3 3
- - - = -
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   (  x y3 3
-  ( ) 3 ( )x y xy x y3

= - + -

    ( ) ( )x y x y xy3
2

= - - +6 @

                          ( )( 2 3 )x y x xy y xy2 2
= - - + +

                          ( )( )x y x xy y2 2
= - + +

              ( )( )x y x y x xy y3 3 2 2/- - + +                 

nkny cŸs K‰bwhUikfis¥ ga‹gL¤Â  Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jnth«.

vL¤J¡fh£L 4.33

 fhuâ¥gL¤Jf (i)  8 125x y
3 3
+           (ii) 27 64x y

3 3
-

Ô®Î

 (i)  x y8 125
3 3
+  (2 ) (5 )x y

3 3
= +

    (2 5 ) ( ) ( )( ) ( )x y x x y y2 2 5 5
2 2

= + - +6 @

    ( )( )x y x xy y2 5 4 10 25
2 2

= + - +

 (ii)  27 64x y
3 3
-  (3 ) (4 )x y

3 3
= -

    (3 4 ) ( ) ( )x y x x y y3 3 4 4
2 2

= - + +^ ^h h6 @

    x y x xy y3 4 9 12 16
2 2

= - + +^ ^h h

gæ‰Á 4.6

1. Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf.

 (i) a a b a c2 3 2
3 2 2
- +             (ii) x x y16 64

2
+            (iii) x x y10 25

3 4
-

 (iv) xy xz ay az- + -             (v) p pq pr qr
2
+ + +

2. Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf.

 (i) x x2 1
2
+ +    (ii) x xy y9 24 16

2 2
- +

 (iii) b 4
2
-               (iv) x1 36

2
-

3. Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf.

 (i) 2 2p q r pq qr rp2
2 2 2
+ + + + +  (ii) a b ab b a4 36 4 24 12

2 2
+ + - + -

 (iii) x y xy x y9 1 6 6 2
2 2
+ + - + -  (iv) 4 9 4 6 12a b c ab bc ca

2 2 2
+ + - - +

 (v) x y z xy yz zx25 4 9 20 12 30
2 2 2
+ + - + -

4. Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf.

 (i) x y27 64
3 3
+  (ii) m 8

3
+  (iii) a 125

3
+  

 (iv) x y8 27
3 3
-  (v) x y8

3 3
-
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4.7.4 ax bx c2
+ + ; a 0!   v‹w toéš cŸs ÏUgo¥ gšYW¥ò¡ nfhitfis¡ 

fhuâ¥gL¤Jjš

 ÏJtiu gšYW¥ò¡ nfhitfë‹ F¿¥Ã£l tiffis, K‰bwhUikfis¥ 

ga‹gL¤Â fhuâ¥gL¤Jjiy¥ gh®¤njh«. Ï¥gFÂæš (i) a = 1 k‰W« (ii) a 1!

vD«nghJ, ax bx c2
+ +  v‹w ÏUgo¥ gšYW¥ò¡ nfhitia K‰bwhUikia¥ 

ga‹gL¤jhkš v›thW ÏU neça¥ gšYW¥ò¡ nfhitfshf Ãç¥gJ v‹gij¥ gh®¥ngh«.

 (i) x bx c2 + +  v‹w toéš cŸs ÏUgo¥ gšYW¥ò¡ nfhitfis¡ 

fhuâ¥gL¤jš. 

 k‰W«x p x q+ +^ ^h h v‹gd x bx c2
+ + -‹ Ïu©L fhuâfŸ våš, eh« 

bgWtJ,

 x bx c2
+ +  = x p x q+ +^ ^h h

   =x x p q x p+ + +^ ^h h

   = x px qx pq2
+ + +

   = ( )x p q x pq2
+ + +

 ÏÂèUªJ, x bx c2
+ +  = x p x q+ +^ ^h h vd¡ fhuâ¥gL¤j p , q v‹w ÏU 

v©fis c = pq k‰W« b = p + q v‹wthW fhz nt©L«.

Ã‹tU« fz¡Ffis¡ fhuâ¥gL¤j Ïªj mo¥gil Í¡Âia¥ ga‹gL¤Jnth«.

vL¤J¡fh£lhf,

 (1) 8 15x x2
+ +  = x x3 5+ +^ ^h h

  Ï§F c = 15 = 3 5#  k‰W« 3 + 5 = 8 = b

 (2) 5 6x x2
- +  = x x2 3- -^ ^h h

  Ï§F   c = 6 = 2 3#- -^ ^h h k‰W« 2 3- + -^ ^h h = 5-  = b

 (3) 2x x2
+ -  = x x2 1+ -^ ^h h

  Ï§F  c = 2-  = 2 1#+ -^ ^h h k‰W« 2 1+ + -^ ^h h = 1 = b

 (4) 4 12x x2
- -  = x x6 2- +^ ^h h

  Ï§F  c = 12-  = 6 2#- +^ ^h h k‰W« 6 2- + +^ ^h h = 4-  = b

 nkny cŸs vL¤J¡fh£Lfëš kh¿è cW¥Ã‹ ÏU fhuâfŸ, mt‰¿‹ 

TLjš  x-‹ bfGé‰F¢ rkkhf cŸsthW f©LÃo¡f¥gL»wJ.
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vL¤J¡fh£L 4.34

 Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf.

(i) 9 14x x2
+ +  (ii) 9 14x x2

- +   (iii) 2 15x x2
+ -   (iv) 2 15x x2

- -

Ô®Î

 (i) 9 14x x2
+ +

                    fhuâ¥gL¤j p , q  v‹w ÏU v©fis pq  = 14  k‰W« p q+  = 9 v‹wthW 

eh« fhznt©L«.

      9 14x x2
+ +     = 2 7 14x x x2

+ + +

    = x x x2 7 2+ + +^ ^h h

    = x x2 7+ +^ ^h h

   `  9 14x x2
+ +  = x x7 2+ +^ ^h h

 (ii)   9 14x x2
- +  

  fhuâ¥gL¤j p , q  v‹w ÏU v©fis pq  = 14  k‰W« p q+  = –9 v‹wthW 

eh« fhznt©L«.

   9 14x x2
- +  = 2 7 14x x x2

- - +

    = x x x2 7 2- - -^ ^h h

    = x x2 7- -^ ^h h

   `  9 14x x2
- +  = x x2 7- -^ ^h h

          (iii)  2 15x x2
+ -   

                  fhuâ¥gL¤j p , q  v‹w ÏU v©fis pq  = 15-  k‰W« p q+  = 2 v‹wthW 

eh« fhznt©L«.
   2 15x x2

+ -  = 3 5 15x x x2
- + -

    = 5x x x3 3- + -^ ^h h

    = x x3 5- +^ ^h h

   `  2 15x x2
+ -  = x x3 5- +^ ^h h

 (iv)  x x2 152
- -

                 fhuâ¥gL¤j p , q  v‹w ÏU v©fis pq  = 15-  k‰W« p q+  = 2-  
v‹wthW eh« fhznt©L«.
   2 15x x2

- -  = 3 5 15x x x2
+ - -

    = x x x3 5 3+ - +^ ^h h

    = x x3 5+ -^ ^h h

   `  2 15x x2
- -  = x x3 5+ -^ ^h h

–15 -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

–1, 15 14
–3, 5 2

njitahd fhuâfŸ –3, 5

–15 -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, –15 –14
3, –5 –2

njitahd fhuâfŸ 3, –5

14  -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, 14 15
2, 7 9

njitahd fhuâfŸ 2, 7

14 -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

–1, –14 –15
–2, –7 –9

njitahd fhuâfŸ–2, –7
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 (ii)  ax bx c2 + +  v‹w toéš cŸs ÏUgo¥ gšYW¥ò¡ nfhitfis¡ 

fhuâ¥gL¤Jjš 

 a 1!  v‹gjhš ax bx c2
+ + -‹ neça fhuâfŸ rx p+^ h k‰W« sx q+^ h v‹w 

toéš ÏU¡F«.

 vdnt,  ax bx c2
+ +  =  rx p+^ h sx q+^ h

     = ( )rsx ps qr x pq2
+ + +

 ÏUòwK« x2-‹ bfG¡fis x¥Ãl,  eh« bgWtJ a rs=  Ïnjngh‹W x-‹  

bfG¡fis x¥Ãl, eh« bgWtJ b ps qr= +  k‰W« kh¿è cW¥ò¡fis x¥Ãl, 

bgWtJ c pq=

 Ïit ek¡F¤ bjçé¥gJ v‹d btåš, ps k‰W« qr v‹w ÏU bkŒba©fë‹

TLjš b k‰W« m›bt©fë‹ bgU¡fš ps qr#^ ^h h = pr sq#^ ^h h = ac
 vdnt, ax bx c2

+ + -I¡ fhuâ¥gL¤j, eh« ÏU v©fë‹ TLjš b-¡F 

rkkhfÎ« mt‰¿‹ bgU¡f‰gy‹ ac-¡F rkkhfÎ« ÏU¡FkhW fhznt©L«.

 ax bx c2
+ + -I fhuâ¥gL¤j Ã‹g‰w nt©oa gofŸ Ã‹tUkhW.

 go1 : x2 -‹ bfGit kh¿è cW¥òl‹ bgU¡f nt©L«.

 go2 : Ï¥bgU¡f‰gyid ÏUfhuâfshf¥ Ãç¡f nt©L«. m›thW Ãç¡F« 

nghJ fhuâfë‹ TLjš x -‹ bfGé‰F¢ rkkhf ÏU¡fnt©L«.

 go3 : Ï¥bgU¡f‰gyid ÏU nrhofshf¥ Ãç¤J fhuâ¥gL¤jnt©L«.

vL¤J¡fh£L 4.35
 Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf.

 (i) 2 15 27x x2
+ +                         (ii) 2 15 27x x2

- +  
 (iii) 2 15 27x x2

+ -                          (iv) 2 15 27x x2
- -

Ô®Î

   (i)  2 15 27x x2
+ +  

                    x2 -‹ bfG = 2 ; kh¿è cW¥ò = 27
  `  mt‰¿‹ bgU¡fš = 2 27#  = 54
  x -‹ bfG = 15

 mjhtJ, eh« fhz nt©oa ÏU v©fë‹ bgU¡fš 54 k‰W« mt‰¿‹ 

TLjš 15

  m›éU v©fŸ 6 k‰W« 9

  2 15 27x x
2
+ +  = 2 6 9 27x x x

2
+ + +

     = x x x2 3 9 3+ + +^ ^h h

     = x x3 2 9+ +^ ^h h

       `  2 15 27x x
2
+ +  = x x3 2 9+ +^ ^h h

54  -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, 54 55
2, 27 29
3, 18 21
6, 9 15

njitahd fhuâfŸ 6, 9
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 (ii) 2 15 27x x2
- +

                 x
2 -‹ bfG = 2 ; kh¿è cW¥ò = 27

  mt‰¿‹ bgU¡fš = 2 27#  = 54

  x -‹ bfG = –15

   `  ÏU v©fë‹ bgU¡fš = 54; 
  mt‰¿‹ TLjš = –15

  2 15 27x x
2
- +  = 2 6 9 27x x x

2
- - +

     = 2 9x x x3 3- - -^ ^h h

     = x x3 2 9- -^ ^h h

     `  2 15 27x x
2
- +  = x x3 2 9- -^ ^h h

 (iii) 2 15 27x x2
+ -

  x
2 -‹ bfG = 2 ; kh¿è cW¥ò = -27

  mt‰¿‹ bgU¡fš= 2 27#-  = -54
  x -‹ bfG = 15 
  `  ÏU v©fë‹ bgU¡fš  = –54;  
  mt‰¿‹ TLjš = 15

  2 15 27x x
2
+ -  = 2 18 27x x x3

2
- + -

     x x x2 3 9 2 3= - + -^ ^h h

     x x2 3 9= - +^ ^h h

      `  2 15 27x x
2
+ -  = x x2 3 9- +^ ^h h

 (iv) 2 15 27x x2
- -

   x
2 -‹ bfG = 2 ; kh¿è cW¥ò = -27

  mt‰¿‹ bgU¡fš= 2 27#-  = -54

  x -‹ bfG = –15

  `  ÏU v©fë‹ bgU¡fš = –54;   
 mt‰¿‹ TLjš = –15

  2 15 27x x
2
- -  = 2 3 18 27x x x

2
+ - -

                          x x x2 3 9 2 3= + - +^ ^h h

                         x x2 3 9= + -^ ^h h

      `  2 15 27x x
2
- -  = x x2 3 9+ -^ ^h h

–54  -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, –54 –53
2, –27 –25
3, –18 –15

njitahd fhuâfŸ  3, –18

–54  -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

–1, 54 53
–2, 27 25
–3, 18 15

njitahd fhuâfŸ  –3, 18

54  -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

–1, –54 –55
–2, –27 –29
–3, –18 –21
–6, –9 –15

njitahd fhuâfŸ –6, –9
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vL¤J¡fh£L 4.36

 fhuâ¥gL¤Jf 9 8x y x y2+ + + +^ ^h h

Ô®Î x y p+ =  v‹f.

  Ã‹d® bfhL¡f¥g£l rk‹ghL 9 8p p
2
+ +  vd khW»wJ.

   p
2 -‹ bfG = 1; kh¿è cW¥ò = 8

  mt‰¿‹ bgU¡fš = 1 8#  = 8

                 p-‹ bfG  = 9

                 `     ÏU v©fë‹ bgU¡fš = 8; 
  mt‰¿‹ TLjš = 9 

   9 8p p
2
+ +  = 8p p p8

2
+ + +

    = p p p1 8 1+ + +^ ^h h

    = p p1 8+ +^ ^h h

             p x y= +  vd¥ ÃuÂæl »il¥gJ,

   9 8x y x y2+ + + +^ ^h h  = x y x y1 8+ + + +^ ^h h

vL¤J¡fh£L 4.37
 fhuâ¥gL¤Jf (i) 2 2x x x

3 2
- - +                (ii) 3 3x x x

3 2
+ - -

Ô®Î 

 (i) ( ) 2 2p x x x x
3 2

= - - +  v‹f.

  ( )p x  v‹gJ K¥go¥ gšYW¥ò¡ nfhit, vdnt Ïj‰F _‹W neça 

fhuâfŸ ÏU¡fyh«. kh¿è cW¥ò 2.  2-‹ fhuâfŸ –1, 1, –2 k‰W« 2 MF«.

  ( 1) ( 1) 2( 1) ( 1) 2p
3 2

- = - - - - - +  1 2 1 2 0=- - + + =

  `  ( 1)x +  v‹gJ  ( )p x -‹ xU fhuâ MF«.

  (1) 2(1) 1 2p 1
3 2

= - - +^ h  1 2 1 2 0= - - + =

  `  ( 1)x -  v‹gJ  ( )p x -‹ xU fhuâ MF«.

  ( 2) 2( 2) ( 2) 2p 2
3 2

- = - - - - - +^ h  8 8 2 2 12 0!=- - + + =-

  `  ( 2)x +  v‹gJ ( )p x -‹ xU fhuâ MfhJ.

  (2) (2) 2(2) 2 2p
3 2

= - - +  8 8 2 2 0= - - + =

  `  ( 2)x -  v‹gJ  ( )p x -‹ xU fhuâ MF«.

 ( )p x -‹ _‹W fhuâfŸ ( 1), ( 1) ( 2)k‰W«x x x+ - - MF«.

  `  x x x2 2
3 2
- - +  =( 1)( 1)( )x x x 2+ - - .

8  -‹ 
fhuâfŸ

fhuâfë‹ 
TLjš

1, 8 9

njitahd fhuâfŸ  1, 8
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kh‰W Kiw

  ( ) ( )x x x x x x2 2 2 1 2
3 2 2
- - + = - - -

                         ( )( )x x2 1
2

= - -

                 ( )( )( )x x x2 1 1= - + -                 [a  ( )( )a b a b a b
2 2

- = + - ]

 (ii) ( )p x  =  3 3x x x
3 2
+ - -  v‹f. 

  ( )p x  v‹gJ K¥go¥ gšYW¥ò¡ nfhit, vdnt Ïj‰F _‹W neça 

fhuâfŸ ÏU¡fyh«.kh¿è  cW¥ò  –3. –3  -‹ fhuâfŸ –1, 1,–3 k‰W« 3 MF«.

  ( 1) ( 1) 3( 1) ( 1) 3p
3 2

- = - + - - - -  1 3 1 3 0=- + + - =

  ( )x 1` +  v‹gJ  ( )p x -‹ xU fhuâ MF«.

  (1) (1) 3(1) 1 3p
3 2

= + - -  1 3 1 3 0= + - - =

  ( 1)x` -  v‹gJ ( )p x -‹ xU fhuâ MF«.

  ( 3) ( 3) 3( 3) ( 3) 3p
3 2

- = - + - - - -  27 27 3 3 0=- + + - =

  ( )x 3` +  v‹gJ ( )p x -‹ xU fhuâ MF«.

 ( )p x -‹ _‹W fhuâfŸ ( 1), ( 1) ( 3)k‰W«x x x+ - +  MF«.

  ` 3 3x x x
3 2
+ - -  =( 1)( 1)( 3)x x x+ - + .

gæ‰Á 4.7

1. Ã‹tU« x›bth‹¿idÍ« fhuâ¥gL¤Jf.

 (i)  15 14x x
2
+ +  (ii)  13 30x x

2
+ +  (iii)  7 12y y

2
+ +

 (iv)  14 24x x
2
- +  (v)  16 60y y

2
- +  (vi)  17 72t t

2
- +

 (vii)  15x x14
2
+ -  (viii)  9 22x x

2
+ -  (ix)  5 36y y

2
+ -

 (x)  2 99x x
2
- -  (xi)  10 144m m

2
- -  (xii)  20y y

2
- -

2. Ã‹tU« x›bth‹¿idÍ« fhuâ¥gL¤Jf. 

 (i)  3 19 6x x
2
+ +  (ii)  5 22 8x x

2
+ +  (iii)  2 9 10x x

2
+ +

 (iv)  14 31 6x x
2
+ +  (v)  5 29 20y y

2
- +  (vi)  9 16 7y y

2
- +

 (vii)  6 5 1x x
2
- +  (viii)  3 10 8x x

2
- +  (ix)  3 5 2x x

2
+ -

 (x)  2 17 30a a
2
+ -  (xi)  11 5 6x x

2
+ -  (xii)  8 29 12x x

2
+ -

 (xiii)  1x x2 3 4
2
- -  (xiv)  18 4x x

2
- -  (xv)  10 7 3x x

2
- -

3. Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf.

 (i)  9 14a b a b2+ + + +^ ^h h  (ii)    7 18p q p q2- - - -^ ^h h

4. Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf.

 (i)   2 2x x x
3 2
+ - -   (ii)  3 3x x x

3 2
- - +

 (iii) 4 4x x x
3 2
+ - -    (iv) 5 5x x x

3 2
+ - -   
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4.8  neça¢ rk‹ghLfŸ (Linear Equations)
 ,a b  M»ad kh¿èfshfÎ« k‰W« a 0!  vdÎ«  bfh©l ax b 0+ = v‹wikªj 

xU kh¿æš cŸs neça¢ rk‹ghLfis ãidÎ T®nth«.

vL¤J¡fh£lhf, x3 2+  = 8 I Ô®¥ngh«.

     x3  = 8 2-  (  x3  = 6 ( x  = 
3
6  ( x  = 2

 c©ikæš, xU kh¿ia¡ bfh©l neça¢rk‹gh£L¡F xnu xU (jå¤j) Ô®Î  

k£Lnk c©L.

4.8.1 ÏU kh¿fëš xU nrho neça¢ rk‹ghLfŸ

 ÏU kh¿fëš cŸs neça¢ rk‹gh£o‹ bghJtot« ax by c+ = , Ï§F  ,a b  

k‰W« c  v‹gd kh¿èfŸ nkY« 0a ! , 0b ! .

  x , y  v‹w ÏUkh¿fëš mikªj xU nrho neça¢ rk‹ghLfis vL¤J¡bfhŸnth«.

  a x b y
1 1

+   = c
1
       (1)

  a x b y
2 2

+  = c
2
          (2)

 Ï§F, , , , ,a a b b c
1 2 1 2 1

 k‰W« c
2
 v‹gd kh¿èfŸ k‰W«  0a

1
! , 0b

1
! , 0a

2
!   

k‰W« 0b
2
! .

   Ï›éU rk‹ghLfisÍ« ,x y
0 0^ h ãt®¤Â brŒjhš, ,x y

0 0^ h v‹gJ Ï›éU 

rk‹ghLfë‹ xU Ô®Î MF«. Mfnt, Ï›éU rk‹ghLfS¡F« Ô®Î fh©gJ 

mt‰iw ãiwÎ brŒÍ« tçir¢ nrho ,x y
0 0^ h I f©LÃo¥gjhF«.

 ÃuÂæL« Kiw, Ú¡fš Kiw k‰W« FW¡F¥ bgU¡fš Kiw M»ad 

rk‹ghLfë‹ bjhF¥Ã‰F¤ Ô®Î fhQ« Áy KiwfŸ MF«. 

 Ï¥ghl¥gFÂæš ÃuÂæL« Kiwia k£Lnk vL¤J¡bfh©L ÏUkh¿fëš 

cŸs neça¢ rk‹ghLfS¡F¤ Ô®Î fh©ngh«.

ÃuÂæL« Kiw (Substitution Method)

 Ïªj Kiwæš, xU rk‹gh£oš cŸs ÏU kh¿fëš x‹iw k‰wÂ‹ rh®ghf 

f©LÃo¤J Ã‹d® mij mL¤j rk‹gh£oš ÃuÂæ£L Ô®Î fh©ngh«.

vL¤J¡fh£L 4.38

Ã‹tU« xUnrho rk‹ghLfis ÃuÂæL« Kiwæš Ô®¡f.

 2 5 2x y+ =  k‰W« 2 3x y+ =

Ô®Î 2 5x y+  = 2  (1)

  x y2+   = 3  (2)
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 rk‹ghL (2)-š ÏUªJ,  x  = y3 2-    (3) 

 vd¡ »il¡»wJ.

 x-‹ kÂ¥ig (1)-š ÃuÂæl,  y y2 3 2 5- +^ h  = 2
   ( y y6 4 5- +  = 2 
     y y4 5- +  = 2 6-

    `  y  = 4-  vd¡ »il¡»wJ.

 y 4=-  vd (3)-š ÃuÂæl,

  x  = 3 2 4- -^ h  = 3 8+  = 11 vd¡ »il¡»wJ.

 `  Ô®Î x 11=  k‰W«  y 4=-

vL¤J¡fh£L 4.39

  3x y+  = 16, 2x y-  = 4 I ÃuÂæL« Kiwæš Ô®.

Ô®Î

    x y3+  = 16     (1)
          x y2 -  = 4      (2)

 rk‹ghL (1)-š ÏUªJ, x  = 16 3y-    (3)

 vd¡ »il¡»wJ.

 x-‹ kÂ¥ig (2)-š ÃuÂæl, 

 y y2 16 3- -^ h  = 4

   (  y y32 6- -  = 4
       y y6- -  = 4 32-

     y7-  = 28-

     y  = 
7
28

-
-  = 4 vd¡ »il¡»wJ.

  y  = 4 vd (3)-š ÃuÂæl, x  = 16 3 4- ^ h

     = 16 12-  = 4 vd¡ »il¡»wJ.

 `  Ô®Î x 4=  k‰W« y 4= .

vL¤J¡fh£L 4.40

  
x y
1 1+  = 4 k‰W« 

x y
2 3+  = 7 ( 0, 0x y! ! ) v‹gij¥ ÃuÂæL« Kiwæš Ô®.

Ô®Î

  
x

a1 =  k‰W« 
y

b1 =  v‹f.

 bfhL¡f¥g£l rk‹ghLfŸ Ã‹tUkhW khW»‹wd.
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   a b+  = 4    (1)

   a b2 3+  = 7    (2)

 rk‹ghL (1)-š ÏUªJ, b  = a4 -    (3)

  vd¡ »il¡»wJ.

 b-‹ kÂ¥ig (2)-š ÃuÂæl, a a2 3 4+ -^ h = 7

  (  a a2 12 3+ -  = 7

    a a2 3-  = 7 12-

    a-  =  5- (  a = 5 vd¡ »il¡»wJ.

  a  = 5 vd (3)-š ÃuÂæl,  b  = 4 5-  = 1-

 Mdhš, 
x
1  = a  &  x

a
1

5
1= =

       
y

b1 =  &  y
b
1

1
1 1= =
-

=-

 `   Ô®Î x
5
1= ,  y 1=-

vL¤J¡fh£L 4.41

 xU ngdh k‰W« xU neh£L¥ ò¤jf« nr®ªJ éiy ` 60. ngdhé‹ éiy 

neh£L¥ ò¤jf¤Â‹ éiyia él ̀  10  FiwÎ våš, x›bth‹¿‹ éiyia¡ fh©f.

Ô®Î xU ngdhé‹ éiy ` x  v‹f.

 xU neh£L¥ ò¤jf¤Â‹ éiy ` y  v‹f.

 bfhL¡f¥g£l étu§fë‹ go, x y+  = 60   (1)

       x = y 10-    (2)

 x-‹ kÂ¥ig (1)-š ÃuÂæl, y y10- +  = 60
  ( y y+  = 60 10+  ( y2  = 70
   ` y  = 

2
70  = 35

 y  = 35 I (2)-š ÃuÂæl, x = 35 10-   = 25

  xU ngdhé‹ éiy  ` 25.

 xU neh£L¥ ò¤jf¤Â‹ éiy  ` 35.

vL¤J¡fh£L 4.42

 _‹W fâj¥ ò¤jf§fŸ k‰W« eh‹F m¿éaš ò¤jf§fë‹ bkh¤j éiy  

` 216.  _‹W fâj¥ ò¤jf§fë‹ éiyÍ« eh‹F m¿éaš ò¤jf§fë‹ éiyÍ« 

rk« våš, x›bthU ò¤jf¤Â‹ éiyia¡ fh©f.
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Ô®Î

 xU fâj¥  ò¤jf¤Â‹ éiy ̀  x k‰W« xU m¿éaš ò¤jf¤Â‹ éiy ̀  y v‹f.
 bfhL¡f¥g£l étu§fë‹ go,

 x y3 4+  = 216     (1)
         x3  = y4      (2)

 rk‹ghL (2)-š ÏUªJ, x y
3
4

=   (3)

  x-‹ kÂ¥ig (1)-š ÃuÂæl,  3 4
y

y
3
4

+c m  = 216

   ( y y4 4+  = 216 (  y8  = 216

   `  y  = 
8

216  = 27

 y = 27 vd  (3)-š ÃuÂæl, x = 
3

4 27^ h  = 36

 `  xU fâj¥ ò¤jf¤Â‹ éiy  ` 36.

 xU m¿éaš ò¤jf¤Â‹ éiy ` 27.

vL¤J¡fh£L 4.43

 jUkòç ngUªJ ãiya¤ÂèUªJ ghy¡nfh£o‰F Ïu©L  gaz¢Ó£LfS«, 

fhçk§fy¤Â‰F _‹W gaz¢Ó£LfS« th§f bkh¤j f£lz« ̀  32.  ghy¡nfh£o‰F 

_‹W gaz¢Ó£LfS«, fhçk§fy¤Â‰F xU gaz¢Ó£L« th§f bkh¤j f£lz«  

` 27.  jUkòçæèUªJ ghy¡nfhL k‰W« fhçk§fy« bršy f£lz§fis¡ fh©f.

Ô®Î

 jUkòçæèUªJ ghy¡nfh£o‰F f£lz« ` x vdÎ« k‰W« fhçk§fy¤Â‰F 

f£lz« ` y vdÎ« bfhŸf.

 bfhL¡f¥g£l étu§fë‹ go,

   x y2 3+  = 32  (1)
   x y3 +  = 27  (2)

 rk‹ghL (2)-š ÏUªJ, y  = x27 3-  (3)

 y-‹ kÂ¥ig (1)-š ÃuÂæl,  x x2 3 27 3+ -^ h = 32

  ( x x2 81 9+ -  = 32
   x x2 9-  = 32 81-

   x7-  = 49-

   ` x  = 
7
49

-
-  = 7

 x = 7 vd (3)-š ÃuÂæl, y  = 27 3 7- ^ h = 27 21-  = 6

 `  jUkòçæèUªJ ghy¡nfh£o‰F f£lz«  ` 7, fhçk§fy¤Â‰F f£lz« ` 6.
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vL¤J¡fh£L 4.44

  ÏU v©fë‹ TLjš 55, mt‰¿‹ é¤Âahr« 7 våš, mªj v©fis¡ fh©f.

Ô®Î 

 ÏU v©fŸ x, y v‹f. Ï§F x y>  v‹ngh«.

 bfhL¡f¥g£l étu§fë‹ go,         x y 55+ =    (1)

                                           x y 7- =    (2)

  rk‹ghL (2)-š ÏUªJ,        x y7= +    (3)

 x-‹ kÂ¥ig (1)-š ÃuÂæl, y y7 55+ + =

     ( y2 55 7= - 48=

               y
2
48` =  24=

 y 24=  vd (3)-š ÃuÂæl, x 7 24 31= + = .

 `  njitahd ÏU v©fŸ 31 k‰W« 24. 

vL¤J¡fh£L 4.45

 xU Ïu©L Ïy¡f v©â‹ Ïy¡f§fë‹ TLjš 11.  Ïy¡f§fis Ïlkh‰¿ 

mik¡F« nghJ  »il¡F« v© Kªija v©iz él 9 FiwÎ våš, mªj v©iz¡ 

f©LÃo.

Ô®Î 

 xU Ïu©oy¡f v©â‹ g¤jh« Ïy¡f« x vdÎ« x‹wh« Ïy¡f«  y vdÎ« 

bfhŸf. ÃwF mªj v© x y10 + . 

 Ïy¡f§fë‹ TLjš x y 11+ =    (1)

Ïy¡f§fis Ïlkh‰¿ mik¡f »il¡F« v© y x10 + .

 bfhL¡f¥g£l étu§fë‹go, (10 ) 9x y+ -  y x10= +

  ( x y y x10 10 9+ - - =

     x y9 9 9- =

 ÏUòwK« 9 Mš tF¡f, x y 1- =    (2)

 rk‹ghL (2)-š ÏUªJ,  x y1= +      (3)

x-‹ kÂ¥ig (1)-š ÃuÂæl, y y1 11+ + =

   ( y2 1 11+ =

     y2 11 1 10= - =

   ` y
2
10 5= = ,  y = 5 vd (3) š ÃuÂæl, 1x 5 6= + =

 `  mªj v© ( )x y10 10 6 5 65+ = + =
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4.9 xU kh¿æš cŸs neça mrk‹ghLfŸ (Linear Inequations in One 
Variable) 

 x 4 6+ =  v‹gJ xU kh¿æš mikªj neça¢ rk‹ghL MF«. Ï¢rk‹gh£il¤ 

Ô®¡f x 2=  vd »il¡F«. xU kh¿æš cŸs neça¢rk‹gh£oš kh¿¡F xnu xU 

kÂ¥ò k£L« c©L.

 4 6x 2+  v‹w mrk‹gh£il vL¤J¡ bfhŸnth«. 

 mjhtJ, x  > 6 4-

             x  > 2

 Mfnt 2-¡FmÂfkhd vªj bkŒba©Q« Ïªj mrk‹gh£il ãiwÎ 

brŒÍ«. ãHèl¥glhj t£l¥ gFÂ F¿¡F« v©iz Ô®Î fz¤Âš nr®¡f¡ TlhJ 

v‹gij¡ F¿¡»wJ.

vL¤J¡fh£L 4.46

 Ô®¡f 4 8x 1 #-^ h

Ô®Î

 x4 1 8#-^ h

 ÏUòwK« 4 Mš tF¡f,

                x 1 #- 2

    (    x 2 1# +  (  x  #  3

 _‹W k‰W« _‹W¡F Fiwthd mid¤J bkŒba©fS« bfhL¡f¥g£l 

mrk‹gh£o‹ Ô®ÎfŸ MF«. 

 ãHèl¥g£l t£l¥gFÂ F¿¡F« v©iz Ô®Î fz¤Âš nr®¡f nt©L« 

v‹gij¡ F¿¡»wJ.

vL¤J¡fh£L 4.47

 Ô®¡f 3 6x5 >-^ h

Ô®Î 3 x5 -^ h > 6         

 ÏUòwK« 3 Mš tF¡f, 5 2x >-              

  ( 2 5x >- -  ( 3x >- -

  `  3x <            (ÑnH bfhL¤JŸs F¿¥òiuia gh®¡f)

    _‹iwél Fiwthd mid¤J bkŒba©fS« bfhL¡f¥g£l mrk‹gh£o‹ 

Ô®ÎfŸ MF«.

 (i) a b a b> <(- -   (ii) a b
a b
1 1< >(  ;  a 0! , b 0!  

 (iii) a b ka kb< <(  for k 0>  (iv) a b ka kb< >(  ;  k 0<

0 1 2-2 -1 3 4

0 1 2-2 -1 3 4

0 1 2-2 -1 3 4

F¿¥òiu
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Ïa‰fâj«

vL¤J¡fh£L 4.48  

 Ô®¡f 3 5 9x #-

Ô®Î x3 5- #9

  (  x5-  #9 3-   (  x5-  #  6

  ( x5  $  6-  ( x$  
5
6-   ( x$ .1 2-

 .1 2-  k‰W« –1.2-¡F mÂfkhd mid¤J bk©ba©fS« bfhL¡f¥g£l 

mrk‹gh£o‹ Ô®ÎfŸ MF«.

gæ‰Á 4.8

1. Ã‹tU« rk‹ghLfis ÃuÂæL« Kiwæš Ô®¡f.

 (i) x y3 10+ = ; x y2 5+ =   (ii) x y2 1+ = ; x y3 4 18- =

 (iii) x y5 3 21+ = ; x y2 4- =  (iv) 
x y
1 2 9+ = ; 

x y
2 1 12+ =    ( , )x y0 0! !

 (v) 7
x y
3 1+ = ; 

x y
5 4 6- =  ( , )x y0 0! !

2. TLjš 24 k‰W« é¤Âahr« 8 v‹wthW cŸs ÏU v©fis¡ fh©f.

3. xU Ïu©oy¡f v©â‹ Ïy¡f§fë‹ TLjš 9. Ïy¡f§fis Ïlkh‰w 

»il¡F« ÏU Ïy¡f v©, Kªija v©â‹ ÏUkl§if¡ fh£oY« 18 

mÂf« våš, m›bt©iz¡ fh©f.

4 féælK« FwëlK« M¥ÃŸ gH§fŸ cŸsd. “ Ú vd¡F 4 gH§fis¤ jªjhš, 

v‹ål« cŸs gH§fë‹ v©â¡if c‹ål« cŸsij¥ nghy _‹W 

kl§F”, vd fé Fwël« T¿dh®. “Ú vd¡F 26 gH§fis¤ jªjhš v‹ål« 

cŸs gH§fë‹ v©â¡if, c‹ål« cŸsij¥ nghy ÏUkl§fhF«”, vd 

FwŸ gÂyë¤jh®.  x›bthUtçlK« v¤jid¥ gH§fŸ cŸsd?

5. Ã‹tU« mrk‹ghLfis¤ Ô®¡f.

 (i) 2 7 15x 2+  (ii) x2 2 31-^ h  (iii) 2 x 7 9#+^ h      (iv) 3 8x 14 $+

0 1-2 -1 2-1.2
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ãidéš bfhŸf

 � x v‹w xU kh¿æš mikªj xU gšYW¥ò¡ nfhitæ‹ Ïa‰fâj mik¥ò

p(x) a x a x a x a x a
n

n

n

n

1

1

2

2

1 0
g= + + + + +

-

- , 0a
n
!  Ï§F , , , , ,a a a a an n0 1 2 1g

-
 

v‹gd kh¿èfŸ k‰W« n xU Fiwa‰w äif KG.

 � p x^ h v‹gJ x-š xU gšYW¥ò¡nfhit  v‹f. p a^ h = 0 våš, a v‹gJ p x^ h-‹ 

xU ó¢Áa« vd¡ TWnth«.

 � x a=  v‹gJ p x^ h = 0 v‹w gšYW¥ò¡ nfhit¢ rk‹gh£il ãiwÎ brŒjhš, 

x a=  v‹gJ p x^ h = 0 v‹w gšYW¥ò¡nfhit¢ rk‹gh£o‹ xU _y« 

vd¥gL«

 � ÛÂ¤ nj‰w«:   p x^ hv‹gJ VnjD« xU gšYW¥ò¡ nfhit k‰W«  a 

v‹gJ VnjD« xU bkŒba© v‹f. p x^ hI x a-^ h v‹w neça gšYW¥ò¡ 

nfhitahš tF¤jhš ÛÂ  p a^ h MF«

 � fhuâ¤ nj‰w« :  p x^ h v‹gJ xU gšYW¥ò¡ nfhit k‰W« a v‹gJ VnjD« 

xU bkŒba© v‹f.  p(a) = 0 våš,  (x–a) v‹gJ  p x^ h-‹ xU fhuâ MF«. 

 � ( ) 2 2 2x y z x y z xy yz zx
2 2 2 2
/+ + + + + + +

 � ( ) 3 ( )x y x y xy x y3 3 3/+ + + +                  ( )( )x y x y x xy y3 3 2 2/+ + - +

 � ( ) 3 ( )x y x y xy x y3 3 3/- - - -                  ( )( )x y x y x xy y3 3 2 2/- - + +

 � 3 ( )( )x y z xyz x y z x y z xy yz zx3 3 3 2 2 2/+ + - + + + + - - -

 � x a x b x c x a b c x ab bc ca x abc3 2/+ + + + + + + + + +^ ^ ^ ^ ^h h h h h



Ma¤bjhiy tot¡fâj«

5.1 m¿Kf« 

          Ma¤bjhiy tot¡fâj« mšyJ gFKiw 

tot¡fâj« v‹gJ, v©fshyhd m¢R öu§fë‹ 

tçir nrhofë‹ _y« js¤Â‹ nkš cŸs òŸëfis 

étç¥gnj. Ï«Kiwia m¿Kf¥gL¤Â mj‹_y« 

òŸëfis F¿¡F« Kiwia étç¤jt® nund nlfh®£ 

v‹w ÃbuŠR eh£L fâj tšYd® Mth®. mt® Ïnj 

Kiwia bfh©L tistiufisÍ«, nfhLfisÍ« 

rk‹ghLfë‹ _y« étç¡f KoÍ« v‹W 

vL¤Jiu¤jh®.  Ïtnu toéaiyÍ« Ïa‰fâj¤ijÍ« 

Kj‹ Kjèš Ïiz¤J gh®¤jt®. Ïªj 

f©LÃo¥òfS¡fhf mtiu bfsut¥gL¤J« éjkhf, 

xU òŸëæ‹ m¢R¤bjhiyÎfis (m¢R¤öu§fis) 

“fh®OÁa‹” m¢R¤öu§fŸ vdÎ«, m¢R js§fis 

“fh®OÁa‹ m¢R¤js§fŸ” vdÎ« miH¡»‹nwh«. 

gFKiw tot¡fâj¤Â‹ f©LÃo¥ò eÅd 

fâj¤Â‹ Mu«gkhf fUj¥gL»‹wJ.  

 Ïªj ghl¥Ãçéš, òŸëfis fh®OÁa‹ m¢R 

js¤Âš F¿¡fÎ«, òŸëfë‹ m¢R¤öu§fis 

bfh©L ÏU òŸëfS¡F Ïil¥g£l bjhiyit m¿a 

cjÎ« N¤Âu¤ij tUé¡fÎ« bjçªJ bfhŸnth«. 

I hope that posterity will judge me kindly,  not only as to the 
things which I have explained, but also as to those which I 
have intentionally omitted so as to leave to others the pleasure 
of discovery

- RENE DESCARTES

nlfh®£

(1596-1650)

  nlfh®£  (Descartes) 

eÅd j¤Jt¤Â‹ jªij 

vd miH¡f¥gL»wh®. 

mt® m¿éaš têæš 

m¿Îó®tkhf xU òÂa 

Kiwia ÁªÂ¤jh®. 

mj‹  _y« Ïa‰ÃaèY«, 

thdéaèY« xU òÂa 

gh®itia V‰gL¤Âdh®.  

nlfh®£ F¿pLfë‹ 

cjénahL gFKiw 

toéaiy v© 

fâj¥gL¤Â mjid 

ca®ãiygofis¡ 

bfh©l rk‹ghLfë‹ 

bjhF¥gh¡»dh®.  

XU òŸëia mj‹ 

m¢R öu§fŸ v‹W 

miH¡f¥gL« ÏU 

v©fis¡ bfh©L F¿¡f 

KoÍ« vd¡ f©lt® 

nlfh®£.

● fh®OÁa‹ Ma¤bjhiy Kiwia òçªJ bfhŸSjš.

● x k‰W« y Ma¤bjhiyÎfis m¿ªJ bfhŸSjš.

● fh®OÁa‹ js¤Âš xU òŸëia F¿¤jš.

● ÏU òŸëfS¡F Ïilæyhd bjhiyit¡ fhQjš.

Kj‹ik¡ F¿¡nfhŸfŸ
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5.2 fh®OÁa‹ m¢R¤bjhiyÎ Kiw

 bkŒba©fë‹ bjhF¥ò 

v‹w ghl¥Ãçéš, v© nfh£o‹ 

ÛJ bkŒba©fis v›thW 

F¿¡fyh« vd eh« f‰¿U¡»nwh«.  

bkŒba© nfh£o‹ ÛJ x›bthU 

bkŒba©Q¡F«, xU jå¥g£l P 

v‹w òŸë ÏU¡F«.  mnj nghš v© 

nfh£o‹ ÛJ cŸs x›bthU P v‹w 

òŸëÍ« xU jå¥g£l bkŒba©zhš 

m¿a¥gL«. Ïnjnghš fh®OÁa‹ 

m¢R¤bjhiyÎ Kiwæš, js¤Â‹ 

nkYŸs vªj xU P v‹w òŸëiaÍ« 

m¢R¤öu§fŸ v‹W miH¡f¥gL« 

Ïu©L bkŒba©fis bfh©L xU 

ãiyahd Ïl¤Âš F¿¡fyh«.

 fh®OÁa‹ m¢R¤bjhiyÎ Kiw mšyJ br›tf m¢R¤bjhiyÎ Kiw 

v‹gJ x‹W¡bfh‹W br§F¤jhd Ïu©L bkŒba© ne®nfhLfis bfh©l 

xU jskhF«.  mªj Ïu©L br§F¤J bkŒba© ne®nfhLfŸ fh®OÁa‹ js¤Â‹ 

m¢RfŸ vd¥gL«.  m›éu©L m¢RfS« ó¢Áa¤Âš bt£o¡ bfhŸSkhW 

mik¡f¥bg‰W, mªj òŸë MÂ¥òŸë vd miH¡f¥gL»wJ.  »ilahd 

bkŒba© ne®nfhL x-m¢R vdÎ« F¤jhd bkŒba© ne®nfhL y-m¢R vdÎ« 

miH¡f¥gL»‹wJ.  y-m¢Á‹ tyJòw« cŸs òŸëfë‹ x-m¢R¤bjhiyÎ äif 

v©fshfÎ« ÏlJòw« cŸs òŸëfë‹ x-m¢R¤bjhiyÎ Fiw v©fshfÎ« 

bfhŸs¥gL«.  mnjnghš x-m¢Á‹ nk‰òw« cŸs òŸëfë‹ y-m¢R¤bjhiyÎ 

äif v©fshfÎ« Ñœòw« cŸs òŸëfë‹ y-m¢R¤bjhiyÎ Fiw v©fshfÎ« 

bfhŸs¥gL«.  Ïu©L m¢RfëY« xnu my»id ga‹gL¤Jnth«.

5.2.1 xU òŸëæ‹ m¢R¤bjhiyÎfŸ

 fh®OÁa‹ Kiwæš js¤Â‹ nkš cŸs P v‹w vªj xU òŸëÍ« 

bkŒba©fshyhd xU tçir nrhoæ‹ _y« m¿a¥gL«.  mªj bkŒba©fis 

gl« 5.1

1 2 3 4 5 612345 O
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bgWtj‰F P v‹w òŸë têna Ïu©L 

ne®¡nfhLfŸ m¢RfS¡F Ïizahf 

tiua¥gL«.  F¤J¡nfhL x-m¢Áid 

bt£L« òŸë x-m¢R¤bjhiyÎ vdÎ«, 

»il¡nfhL y-m¢Áid bt£L« òŸë 

y-m¢R¤bjhiyÎ vdÎ« miH¡f¥gL«.  

Ï›éu©L« P v‹w òŸëæ‹ m¢R¤

bjhiyÎfŸ v‹wiH¡f¥gL»‹wJ.   

Ïjid tH¡fkhf, Kjèš x-m¢R¤

bjhiyitÍ« Ïu©lhtjhf y-m¢R¤

bjhiyitÍ« bfh©L (x, y) v‹w tçir 

nrhoahf vGjyh«.

1. (a, b) v‹w vªj xU tçir nrhoæY«, mj‹ cW¥òfŸ a k‰W« b 
xU F¿¥g£l tçiræš mik¡f¥gL»‹wJ.  vdnt tçir

 nrhofŸ (a, b) k‰W« (b, a) ntWg£l ÏU tçir nrhofŸ MF«.  mjhtJ ( , ) ( , )a b b a! . 
2. ( , )a b

1 1
 = ( , )a b

2 2
 våš a a

1 2
=  k‰W« b b

1 2
=  

MF«.

3. Ã‹tU« ghl¥gFÂæš òŸë k‰W« 

òŸëæ‹ m¢R¤öu§fŸ Ïu©L« 

x‹whf m¿a¥gL«.

5.2.2 x-m¢R¤bjhiyÎ

 xU òŸëæ‹ x-m¢R¤öu« mšyJ 

x-bjhiyÎ  (abscissa),  m¥òŸë y-m¢Á‹ 

ty¥òwkhf cŸsjh mšyJ Ïl¥òwkhf 

cŸsjh vd m¿a cjÎ»‹wJ.  P v‹w 

òŸëæ‹ x-m¢R¤öu¤ij fh©gj‰F: 
(i) P v‹w òŸëæèUªJ x-m¢Á‰F 

xU br§F¤J nfhL tiuf.

(ii) m¢br§F¤J nfhL x-m¢Áid 
rªÂ¡F« Ïl¤Â‹ v©kÂ¥ò 

m¥òŸëæ‹ x-m¢R¤öu« MF«.

 gl« 5.3-š, P v‹w òŸëæ‹ 
x-m¢R¤öu« 1 k‰W« Q v‹w òŸëæ‹ 
x-m¢R¤öu« 5 vd¡ fh©»nwh«.

F¿¥òiu

gl« 5.3
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5.2.3 -m¢R¤bjhiyÎ

 xU òŸëæ‹ y-m¢R¤öu« mšyJ 

y-bjhiyÎ  (ordinate), m¥òŸë x-m¢Á‹ 

nk‰òwkhf cŸsjh mšyJ Ñœòwkhf 

cŸsjh vd m¿a cjÎ»‹wJ.  P v‹w 

òŸëæ‹ y-m¢R¤öu¤ij fh©gj‰F: 

(i) P v‹w òŸëæèUªJ y-m¢Á‰F xU 

br§F¤J nfhL tiuf.

(ii) m¢br§F¤J nfhL y-m¢Áid 

rªÂ¡F« Ïl¤Â‹ v©kÂ¥ò 

m¥òŸëæ‹ y-m¢R¤öu« MF«.

gl« 5.4-š, P v‹w òŸëæ‹ y-m¢R¤öu« 

6 k‰W« Q v‹w òŸëæ‹ y-m¢R¤öu« 2 

vd¡ fh©»nwh«.

  (i) x-m¢Á‹ ÛJŸs vªj xU òŸëæ‹ y-m¢R¤bjhiyÎ ó¢Áa« MF«.

  (ii) y-m¢Á‹ ÛJŸs vªj xU òŸëæ‹ x-m¢R¤bjhiyÎ  ó¢Áa« MF«.

   (iii) MÂ¥òŸëæ‹ x k‰W« y m¢R¤bjhiyÎfŸ ó¢Áa« MF«.  vdnt, 

MÂ¥òŸëia (0,0) vd¡ F¿¥ngh«.

5.2.4  fh‰gFÂfŸ (Quadrants)
 br›tf m¢Rfis¡ bfh©l js« fh®OÁa‹ js« v‹wiH¡f¥gL«.  

fh®OÁa‹ js¤Â‹ m¢RfŸ m¤js¤ij eh‹F gFÂfshf Ãç¡»‹wd.  

mit gl« 5.5-š cŸsthW, fofhu vÂ® 

Âiræš v©âl¥g£L I-« fh‰gFÂ, II-« 

fh‰gFÂ, III-« fh‰gFÂ, k‰W« IV-« fh‰gFÂ 

v‹wiH¡f¥gL»‹wd. x-m¢R¤öu« 

I-« k‰W« IV-« fh‰gFÂfëš äif 

v©fshfÎ«, II-« k‰W« III-« fh‰gFÂfëš 

Fiw v©fshfÎ« ÏU¡F«.  y-m¢R¤öu« 

I-« k‰W« II-« fh‰gFÂfëš äif 

v©fshfÎ«, III-« k‰W« IV-« fh‰gFÂfëš 

Fiw v©fshfÎ« ÏU¡F«.  gl« 5.5-š 

m¢R¤öu§fë‹ Ïa‰fâj F¿fŸ mil¥ò 

F¿fS¡FŸ fh£l¥g£LŸsd.

O

I fh‰gFÂ

IV fh‰gFÂ

II fh‰gFÂ

III fh‰gFÂ

X

Y

X l

Y l

gl« 5.5
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x›bthU òŸëæ‹ m¢R¤öu§fë‹ F¿fŸ v›thW mik»‹wd v‹gJ 

Ã‹tU« m£ltizæš bfhL¡f¥g£LŸsJ.

gFÂ fh‰gFÂ
m¢R¤öu§fë‹ 

j‹ik

m¢R¤öu§fë‹ 

Ïa‰fâj F¿fŸ

XOY I , 0x y0> > +, +

X OYl II ,x y0 0< > ,- +

X OYl l III ,x y0 0< < ,- -

XOYl IV ,x y0 0> < ,+ -

5.2.5 br›tf m¢R¤öu Kiwæš xU òŸëia F¿¤jš

 fh®OÁa‹ m¢R¤öu Kiwæš xU òŸëia v¥go F¿¥gJ vd xU 

vL¤J¡fh£o‹ _y« és¡Fnth«.  fh®OÁa‹ m¢R¤öu Kiwæš (5, 6) v‹w òŸëia 

F¿¡f, x-m¢Á‹ nkš 5 tU« tiu ef®ªJ, Ã‹ 5-‹  têna x-m¢Á‰F br§F¤jhf 

xU nfhL tiua nt©L«.  mnj nghš 

y-m¢Á‹ nkš 6 tU« tiu ef®ªJ, Ã‹ 6-‹ 

têna y-m¢Á‰F br§F¤jhf xU nfhL 

tiua nt©L«.  Ïªj Ïu©L nfhLfS« 

bt£o¡bfhŸS« òŸë (5, 6) MF«.

 mjhtJ, x-m¢Á‹ äif Âiræš 5 

myFfŸ ef®ªJ Ã‹ m§»UªJ y-m¢Á‹ 

äif Âiræš 6 myFfŸ ef®ªjhš 

eh« (5, 6) v‹w òŸëia milnth«.   

(5, 6) v‹w òŸë, y-m¢ÁèUªJ 5 

myFfŸ bjhiyéY«  x-m¢ÁèUªJ 6 

myFfŸ bjhiyéY« cŸsJ.  Ï›thW  

(5, 6) v‹w òŸë fh®OÁa‹ js¤Âš 

F¿¡f¥gL»‹wJ.

vL¤J¡fh£L 5.1 

 ÑœtU« òŸëfis br›tf m¢R¤bjhiyÎ Kiwæš F¿¡fÎ«.

 (i) A (5, 4) (ii) B (– 4, 3)      (iii) C (– 2, – 3) (iv) D (3, – 2)

1 2 3 4 5 612345 O

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

X

Y

Y

X

P(5, 6)

gl« 5.6
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Ô®Î 

(i) fh®OÁa‹ js¤Âš (5,4) v‹w òŸëia F¿¡f, x = 5-š xU F¤J¡nfhL«, 

y = 4-š xU »il¡nfhL« tiuaÎ«.  Ïªj Ïu©L nfhLfS« bt£o¡bfhŸS« 

òŸëna A(5, 4) v‹w òŸëahF«. 

(ii) fh®OÁa‹ js¤Âš ( ,4 3- ) v‹w òŸëia F¿¡f, x = 4- -š xU F¤J¡nfhL«, 

y = 3-š xU »il¡nfhL« tiuaÎ«.  Ïªj Ïu©L nfhLfS« bt£o¡bfhŸS« 

òŸëna B( ,4 3- ) v‹w òŸëahF«.

(iii) fh®OÁa‹ js¤Âš ( ,2 3- - ) v‹w òŸëia F¿¡f, x = –2-š xU F¤J¡nfhL«, 

y = -3-š xU »il¡nfhL« tiuaÎ«.  Ïªj Ïu©L nfhLfS« bt£o¡bfhŸS« 

òŸëna C( ,2 3- - ) v‹w òŸëahF«. 

(iv) fh®OÁa‹ js¤Âš (3, -2) v‹w òŸëia F¿¡f, x = 3-š xU F¤J¡nfhL«, 

y = –2-š xU »il¡nfhL« tiuaÎ«.  Ïªj Ïu©L nfhLfS« bt£o¡bfhŸS« 

òŸëna D(3, -2) v‹w òŸëahF«. 

gl« 5.7

1 2 4 5 6-1-3-4-5 O

1

2

4

5

6

7

8

-1

-2

-4

-5

-6

-7

X

Y

Y

X

3

-2

-3

3

A(5, 4)

D(3, -2)

C(-2, -3)

B(-4, 3)
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vL¤J¡fh£L 5.2

  (i) (3, 5) k‰W« (5, 3)  (ii) (-2, -5) k‰W« 

(-5, -2) v‹w òŸëfis br›tf m¢R¤öu 

Kiwæš F¿¡fÎ«.

fh®OÁa‹ js¤Âš, (x, y) v‹w òŸëæ‹ 

x-m¢R¤bjhiyÎ k‰W« y-m¢R¤bjhiyÎ 

M»at‰iw Ïl« kh‰¿ vGJ« nghJ, mJ 

(y, x) v‹w ntbwhU òŸëahf mikÍ« vd 

m¿aÎ«.

 

vL¤J¡fh£L 5.3 
  (–1, 0),  (2, 0), (–5, 0) k‰W« (4, 0) v‹w òŸëfis br›tf m¢R¤öu 

Kiwæš F¿¡fÎ«.

 

  fh®OÁa‹ js¤Âš, xU òŸëæ‹ 

y-m¢R¤bjhiyÎ ó¢Áa« våš, mªj òŸë 

x-m¢Á‹ nkš mikÍ« vd m¿ayh«.

gl« 5.9
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gl« 5.8
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X

5
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A(5, 3)

B(3, 5)

C(–5,–2)
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vL¤J¡fh£L 5.4 

 (0, 4),  (0,–2),  (0, 5) k‰W« (0,–4) v‹w òŸëfis br›tf m¢R¤öu Kiwæš 

F¿¡fÎ«.

fh®OÁa‹ js¤Âš, xU òŸëæ‹ 

x-m¢R¤bjhiyÎ ó¢Áa« våš m¥òŸë 

y-m¢Á‹ nkš mikÍ« vd¡ fh©»nwh«.

 

vL¤J¡fh£L 5.5 

 (i) (–1, 2), (– 4, 2), (4, 2) k‰W« (0, 2) v‹w òŸëfis br›tf m¢R¤öu Kiwæš 

F¿¡fÎ«.  m¥òŸëfë‹ mik¥ig¥ g‰¿ c‹dhš v‹d Tw KoÍ«?

Ï¥òŸëfis¡ F¿¤J, xU nfh£o‹ 

_y« Ïiz¡F« nghJ m¡nfhL 

x-m¢Á‰F Ïizahd xU ne®nfhlhf 

miktij¡ fhzyh«.

gl« 5.11
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gl« 5.10

1 2 3 4 5 612345 O

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

X

Y

Y

X

(0, 5)
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x-m¢Á‰F Ïizahd nfh£o‹ nkš cŸs òŸëfë‹ 

y-m¢R¤bjhiyÎfŸ rkkhf ÏU¡F«.

vL¤J¡fh£L 5.6 

 A (2, 3), B (–2, 3), C (–2, –3) k‰W« D (2, 
–3) v‹w òŸëfŸ mikÍ« fh‰gFÂia¡ 

fh©f. Ï¥òŸëfis Ïiz¥gjhš 

v›tif tiugl« »il¡F« vd¡ TWf.

Ô®Î

 òŸë A B C D
fh‰gFÂ I II III IV

gl¤ÂèUªJ, ABCD xU br›tfkhF«.

gl« 5.12-š cŸs br›tf¤Â‹ Ús«, 

mfy« k‰W« gu¥gsit c‹dhš fhz 

KoÍkh?
  

vL¤J¡fh£L 5.7 

 

gl« 5.13-š F¿¡f¥g£LŸs òŸëfë‹ 

m¢R¤öu§fis¡ fh©f.  Ï§F x›bthU 

rJuK« xuyF rJu« (Unit Square) MF«.

Ô®Î A v‹w òŸëia vL¤J¡ bfhŸf.  

Ï¥òŸë x-m¢Á‹ äif Âiræš 

MÂ¥òŸëæš ÏUªJ _‹W myFfŸ 

bjhiyéY« y-m¢Á‹ äif Âiræš 

MÂ¥òŸëæš ÏUªJ Ïu©L myFfŸ 

bjhiyéY« mikªJŸsJ.  vdnt, A-‹ 

m¢R¤bjhiyÎfŸ (3, 2) MF«.

 Ïnjnghš k‰w òŸëfŸ 

B, C, D, E, F k‰W« G M»at‰¿‹ 

m¢R¤bjhiyÎfŸ Kiwna (-3, 2), (-2, -2),

(2, -1), (5, -3),  (3, 4),  (-3, 1) MF«.

F¿¥òiu

gl« 5.12
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gæ‰Á 5.1 

1. ÑœtU« th¡»a§fŸ rçah mšyJ jtwh vd¡ TwÎ«.

 (i) (5, 7) v‹w òŸë eh‹fh« fh‰gFÂæš mik»wJ.

 (ii) (-2, -7) v‹w òŸë _‹wh« fh‰gFÂæš mik»wJ.

 (iii) (8, -7) v‹w òŸë x-m¢Á‰F ÑnH mik»wJ.

 (iv) (5, 2) k‰W« (-7, 2) v‹w òŸëfŸ  y-m¢Á‰F Ïizahd nfh£o‹ nkš 

cŸsd.

 (v) (-5, 2) v‹w òŸë y-m¢Á‰F Ïl¥g¡f« cŸsJ.

 (vi) (0, 3) v‹w òŸë x-m¢Á‹ nkš cŸsJ.

 (vii) (-2, 3) v‹gJ Ïu©lh« fh‰gFÂæš cŸs xU òŸë MF«.

 (viii) (-10, 0) v‹w òŸë x-m¢Á‹ nkš cŸsJ.

 (ix) (-2, -4) v‹w òŸë x-m¢Á‰F nk‰gFÂæš mik»wJ.

 (x) x-m¢Á‹ ÛJŸs vªj xU òŸë¡F« y-m¢R¤bjhiyÎ ó¢Áa« MF«.

2. fh®OÁa‹ m¢R¤öu Kiwæš, Ã‹tU« òŸëfis¡ F¿¤J mit vªj 

fh‰gFÂæš mik»‹wd vd¡ TwÎ«.

 (i) (5, 2) (ii) (-1, -1)  (iii) (7, 0) (iv) (-8, -1)  (v) (0, -5) 
 (vi) (0, 3) (vii) (4, -5)  (viii) (0, 0) (ix) (1, 4)  (x) (-5, 7)

3.  Ã‹tU« òŸëfë‹ x-m¢R¤bjhiyÎ¡ fh©f.

 (i) (-7, 2)  (ii) (3, 5)  (iii) (8, -7)  (iv) (-5, -3)

4.  Ã‹tU« òŸëfë‹ y-m¢R¤bjhiyÎ¡ fh©f.

 (i) (7, 5)  (ii) (2, 9)  (iii) (-5, 8)  (iv) (7, -4)

5.  Ã‹tU« òŸëfis m¢R¤js¤Âš F¿¡fÎ«.

 (i) (4, 2) (ii) (4, -5)  (iii) (4, 0)  (iv) (4, -2)

 Ï¥òŸëfis Ïiz¡F« nfhL v›thW mikªJŸsJ vd¡ TWf.

6.  Ïu©L òŸëfëš x›bth‹¿‹ y-m¢R¤bjhiyÎ« 6-  v‹f.  mªj òŸëfis 

Ïiz¡F« ne®nfhL x-m¢Áid bghW¤J v›thW mikÍ« vd¡ TWf.

7.  Ïu©L òŸëfëš x›bth‹¿‹ x-m¢R¤bjhiyÎ« ó¢Áa«  våš, mªj 

òŸëfis Ïiz¡F« ne®nfhL x-m¢Áid bghW¤J v›thW mikÍ« 

vd¡ TWf.

8.  fh®OÁa‹ js¤Âš A (2, 4), B (-3, 4), C (-3, -1) k‰W« D (2, -1) v‹w 

òŸëfis F¿¡fÎ«.  tçir khwhkš Ï¥òŸëfis¡ nfh£L J©Lfshš 

Ïiz¥gjhš v›tif tiugl« »il¡F« vd¡ TWf.
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9. br›tf m¢R¤bjhiyÎ Kiwæš O(0, 0), A(5, 0), B(5, 4) v‹w òŸëfis 

F¿¡fÎ«.  OABC xU br›tfkhf mikÍkhW  C-‹ m¢R¤öu§fis¡ fh©f.

10. ABCD v‹w br›tf¤Âš, A, B, D v‹w òŸëfë‹ m¢R¤öu§fŸ Kiwna 

(0, 0), (4, 0), (0, 3) våš, C-‹ m¢R¤öu§fis¡ fh©f.

5.3 ÏU òŸëfS¡F Ïil¥g£l¤ bjhiyÎ 

 gFKiw tot¡fâj¤Âš, äf vëikahdJ ÏU òŸëfS¡F Ïil¥g£l¤ 

bjhiyit fz¡»LtJ MF«.  A, B v‹w ÏU òŸëfS¡F Ïil¥g£l¤ bjhiyÎ  

AB v‹W F¿¡f¥gL«.

5.3.1  fh®OÁa‹ js¤Âš m¢R¡fë‹ ÛJ cŸs ÏU òŸëfS¡F Ïil¥g£l¤ bjhiyÎ

 ÏU òŸëfŸ x-m¢Á‹ ÛJ mikÍ« 

nghJ mt‰¿‰»ilnaÍŸs bjhiyit vëÂš 

fhz KoÍ«, Vbdåš m›éU òŸëfë‹ 

x-m¢R¤öu§fë‹ é¤Âahrnk m¤bjhiythF«.  

 x-m¢Á‹ ÛJ mikÍ« A( , 0)x
1

, ( ,0)B x
2

 v‹w  

ÏU òŸëfis¡ fUJf.

 x x
2 1
2  våš, A-èUªJ B-‹ bjhiyÎ       

 AB = OB -  OA = x x
2 1
-  

  x x
1 2
2  våš, AB = x x

1 2
-  

 vdnt,   AB = x x
2 1
-  MF«.

 mnjnghš ÏU òŸëfŸ y-m¢Á‹ ÛJ mikÍ« nghJ mt‰¿‰»ilnaÍŸs 

bjhiyÎ mt‰¿‹ y-m¢R¤öu§fë‹ é¤Âahr¤Â‰F 

rkkhF«.  y-m¢Á‹ ÛJ mikÍ« (0, )A y
1

, (0, )B y
2

 v‹w 

ÏU òŸëfis fUJf.

 y y
2 1
2  våš, A-š ÏUªJ B-‹ bjhiyÎ 

AB = OB -  OA = y y
2 1
-  

 y y
1 2
2  våš AB = y y

1 2
-       

 vdnt,   AB = y y
2 1
-  MF«.

O

A B

x x
2 1
−

x
1

x
2{

yl

xl x

gl« 5.14

xl x

yl

y

O

A

B

y
1

y
2

{y y
2 1
−

gl« 5.15



m¤Âaha« 5

140

5.3.2  m¢R¡F Ïizahd ne®nfh£o‹ ÛJŸs ÏU òŸëfS¡F Ïil¥g£l¤ 

bjhiyÎ

 A ( , )x y
1 1

 k‰W« ( , )x yB
2 1

 v‹w ÏU òŸëfis vL¤J 

bfhŸnth«.  Ï¥òŸëfë‹  y m¢R¤öu§fŸ rkkhf 

cŸsjhš Ï›éU òŸëfS« x-m¢Á‰F Ïizahd xU 

ne® nfh£o‹ nkš mikÍ«.  A k‰W« B-èUªJ x-m¢Á‰F 

Kiwna AP k‰W« BQ v‹w F¤J¡nfhLfis tiuaÎ«.  

A, B M»at‰¿‰»ilnaahd bjhiythdJ, P, Q 

M»at‰¿‰»ilnaÍŸs bjhiyÎ¡F rkkhF«.  

 vdnt, AB = PQ = x x
1 2
-

 j‰nghJ y-m¢Á‰F Ïizahf cŸs xU 

nfh£o‹ nkš ( , )A x y
1 1

 k‰W« ( , )B x y
1 2

 v‹w ÏU 

òŸëfis vL¤J¡bfhŸf.  y-m¢Á‰F, A k‰W« 

B-èUªJ Kiwna AP k‰W« BQ v‹w F¤J¡ nfhLfis 

tiuaÎ«.  j‰nghJ P k‰W« Q-‹ m¢R¤öu§fŸ      

(0, y1) k‰W« (0, y2) MF«. A, B M»at‰¿‰»ilnaahd 

bjhiythdJ, P, Q M»at‰¿‰»ilnaÍŸs 

bjhiyÎ¡F rkkhF«.  

vdnt,  PQ = AB = y y
1 2
-

m¢R¡F Ïizahd ne®nfh£o‹ nkš cŸs ÏU òŸëfS¡F 

Ïilæyhd bjhiyÎ, mªj ne®nfhL vªj m¢Á‰F Ïizahf 

cŸsnjh, mªj m¢R¤bjhiyÎfë‹ é¤ÂahrkhF«.

5.3.3  ÏU òŸëfë‹ Ïil¥g£l¤ bjhiyÎ

 fh®OÁa‹ js¤Âš ( , )A x y
1 1

 k‰W« ( , )B x y
2 2

 v‹w ÏU òŸëfis 

vL¤J¡bfhŸnth«.  A, B-š ÏUªJ x-m¢Á‰F tiua¥g£l F¤JnfhLfë‹ 

mo¥òŸëfŸ Kiwna P k‰W« Q v‹f.  A-š ÏUªJ BQ é‰F AR v‹w F¤J¡nfhL 

tiuaÎ«. gl« 5.18-š ÏUªJ  eh« m¿tJ, 

O

A x y( , )
1 1B x y( , )

2 1

PQ

yl

xxl

y

gl« 5.16

gl« 5.17

O

A x y( , )
1 1

B x y( , )
1 2

P

Q

x

y

xl

yl

F¿¥òiu
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AR PQ OQ P x x0 2 1= = - = -  k‰W«   
 BR BQ RQ y y2 1= - = -  

br§nfhz K¡nfhz« ARB-š ÏUªJ Ãjhfu° 

nj‰w¤Â‹go,

 AB
2  = AR RB

2 2
+  = ( ) ( )x x y y

2 1

2

2 1

2
- + -     

mjdhš, AB = ( ) ( )x x y y
2 1

2

2 1

2
- + -

 vdnt A k‰W« B v‹w òŸëfS¡F 

Ïil¥g£l¤ bjhiyÎ

   AB = ( ) ( )x x y y
2 1

2

2 1

2
- + -

K¡»afU¤J                          ÏU òŸëfS¡F Ïilæyhd bjhiyÎ

( , )x y
1 1

 k‰W« ( , )x y
2 2

 v‹w bfhL¡f¥g£l ÏU òŸëfS¡F 

Ïilnaahd bjhiyit¡ fhQ« N¤Âu« 

 ( ) ( )d x x y y
2 1

2

2 1

2
= - + -  

 (i) Ï¢N¤Âu« nkny Tw¥g£l mid¤J tif òŸëfS¡F« 

bghUªJ«.

   (ii) MÂ¥òŸëæèUªJ ( , )P x y
1 1

 v‹w òŸëæ‹ bjhiyÎ 

OP  = x y
1

2

1

2
+  MF«.

vL¤J¡fh£L 5.8 

 (–4, 0) k‰W« (3, 0) v‹w òŸëfS¡F Ïil¥g£l¤ bjhiyit¡ fh©f.

Ô®Î (-4, 0) k‰W« (3, 0) v‹gd x-m¢Á‹ nkš cŸs ÏU òŸëfŸ.  

vdnt,   d = x x
1 2
-  = ( )3 4- -  = 3 4+  = 7

kh‰WKiw :

  d = ( ) ( )x x y y
2 1

2

2 1

2
- + -   = ( )3 4 0

2 2
+ +  = 49  = 7

vL¤J¡fh£L 5.9 

 (–7, 2) k‰W« (5, 2) v‹w òŸëfS¡F Ïil¥g£l¤ bjhiyit¡ fh©f.

Ô®Î (5, 2) k‰W« (-7, 2) v‹w òŸëfŸ x-m¢Á‰F Ïizahd xU nfh£o‹ ÛJŸsd.

 vdnt,   d = x x1 2-  = 7 5- -  = 12-  = 12

kh‰WKiw :

  d = ( ) ( )x x y y
2 1

2

2 1

2
- + -  = ( ) ( )5 7 2 2

2 2
+ + -  = 122  = 144  = 12

O

x x
2 1
−

P Q

R

{

y y
2 1
−

A x y( , )
1 1

B x y( , )
2 2

x

y

xl

yl

gl« 5.18

F¿¥òiu
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vL¤J¡fh£L 5.10

 (–5, – 6) k‰W« (– 4, 2) v‹w òŸëfS¡F Ïil¥g£l¤ bjhiyit¡ fh©f.

Ô®Î  (x1, y1) = (–5, –6), (x2, y2) = (–4, 2) v‹f.

  d = ( ) ( )x x y y
2 1

2

2 1

2
- + -  v‹w bjhiyÎ N¤Âu¤ij ga‹gL¤j,

   d = ( ) ( )4 5 2 6
2 2

- + + +  = 1 8
2 2
+  = 1 64+  = 65

vL¤J¡fh£L 5.11

 (0, 8) k‰W« (6, 0) v‹w òŸëfS¡F Ïil¥g£l¤ bjhiyit¡ fh©f.

Ô®Î (x1, y1) = (0, 8),  (x2, y2) = (6, 0) v‹f.  Ï›éU¥ òŸëfS¡F Ïil¥g£l¤ bjhiyÎ

  d = ( ) ( )x x y y
2 1

2

2 1

2
- + -

     = ( ) ( )6 0 0 8
2 2

- + -  = 36 64+  = 100  = 10

kh‰WKiw :

 A, B v‹gd (6, 0) k‰W« (0, 8) v‹w òŸëfisÍ«, 

O v‹gJ MÂ¥òŸëiaÍ« F¿¡f£L«. A(6, 0) v‹w 

òŸëx-m¢Á‹ ÛJ«, B(0, 8) v‹w òŸë y-m¢Á‹ ÛJ« 

mikªJŸsd.  m¢RfS¡F Ïil¥g£l nfhz« 

br§nfhz« v‹gjhš AOB v‹w K¡nfhz« xU 

br§nfhz K¡nfhz« MF«.  

OA = 6, OB = 8

Ãjhfu° nj‰w¤Â‹ go, 

 AB
2  = OA OB

2 2
+  = 36 + 64 = 100.

 `   AB = 100  = 10

vL¤J¡fh£L 5.12 

 (–3, –4) k‰W« (5, –7) v‹w òŸëfS¡F Ïil¥g£l¤ bjhiyit¡ fh©f.

Ô®Î (x1, y1) = (–3, -4), (x2, y2) = (5, -7) v‹f.

 ÏU òŸëfS¡F Ïil¥g£l¤ bjhiyÎ

   d = ( ) ( )x x y y
2 1

2

2 1

2
- + -

       = ( ) ( )5 3 7 4
2 2

+ + - +  = 8 3
2 2
+  = 64 9+  = 73

x

y

xl

yl

O

A(6, 0)

B(0, 8)

6 myFfŸ

8 
m

y
F

f
Ÿ

gl« 5.19
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vL¤J¡fh£L 5.13

 (4, 2), (7, 5) k‰W« (9, 7) v‹w _‹W òŸëfS« xnu ne®nfh£o‹ ÛJ mikÍ« 

vd¡ fh£Lf.

Ô®Î bfhL¡f¥g£l _‹W òŸëfŸ A(4, 2), B(7, 5) k‰W« C(9, 7) v‹f.  

bjhiyÎ N¤Âu¤Âid¥ ga‹gL¤j, 

 AB
2  = (4 7) (2 5)

2 2
- + -  = ( 3) ( 3)

2 2
- + -  = 9 + 9 = 18

 BC
2  = (9 7) (7 5)

2 2
- + -  = 2 2

2 2
+  = 4 + 4 = 8

 CA
2  = (9 4) (7 2)

2 2
- + -  = 5 5

2 2
+ = 25 + 25 = 50

 vdnt, AB  = 18  = 9 2#  = 3 2 ;    BC  = 8  = 4 2#  = 2 2 ;

  CA  = 50  = 25 2#  = 5 2 .

 Ï§F AB BC+  = 3 2 2 2+  = 5 2  = AC vd¡ »il¡»wJ.

 vdnt,  A, B, C v‹w òŸëfŸ xnu ne®nfh£o‹ ÛJ mik»‹wd.  

vL¤J¡fh£L 5.14 

 A(–3, –4), B (2, 6) k‰W« C (–6, 10) v‹w òŸëfŸ xU br§nfhz K¡nfhz¤Â‹ 

c¢ÁfshFkh vd Ô®khå¡f.

Ô®Î bjhiyÎ N¤Âu¤Âid¥ ga‹gL¤j,

 AB
2  = (2 3) (6 4)

2 2
+ + +  = 5 10

2 2
+  = 25 + 100 = 125

 BC
2  =( 6 2) (10 6)

2 2
- - + -  = ( 8) 4

2 2
- +  = 64 + 16 = 80

 CA
2  = ( 6 3) (10 4)

2 2
- + + +  = ( 3) (14)

2 2
- +  = 9 + 196 = 205

 nkY«, AB BC
2 2
+  = 125 + 80 = 205 = CA2  

 xU g¡f¤Â‹ t®¡fkhdJ k‰w ÏU g¡f§fë‹ t®¡f§fë‹ TLjY¡F¢ 

rk« v‹gjhš, ABC xU br§nfhz K¡nfhzkhF«.  

vL¤J¡fh£L 5.15

 ( , ), ( , ) ( , )k‰W«a a a a a a3 3- - -  v‹w òŸëfŸ xU rkg¡f K¡nfhz¤ij 

mik¡F« vd¡ fh£Lf.

Ô®Î bfhL¡f¥g£l òŸëfŸ ( , )A a a , ( , )B a a- -  k‰W« ( , )C a a3 3- vd¡ bfhŸf.    

bjhiyÎ N¤Âu« d = ( ) ( )x x y y
2 1

2

2 1

2
- + -  -I¥ ga‹gL¤j,
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 AB  = ( ) ( )a a a a
2 2

+ + +

  = ( ) ( )a a2 2
2 2
+  = a a4 4

2 2
+  = a8

2  = a2 2

 BC  = a a a a3 3
2 2

- + + +^ ^h h  = a a a a a a3 2 3 3 2 3
2 2 2 2 2 2
+ - + + +

  = a8
2  = a4 2

2
#  = 2 a2

 CA  = ( ) ( )a a a a3 3
2 2

+ + -  = a a a a a a2 3 3 2 3 3
2 2 2 2 2 2
+ + + - +

  = a8
2  = a2 2

vdnt, AB  = BC  = CA  = a2 2 . 

mid¤J g¡f§fS« rkkhdjhš, bfhL¡f¥g£l òŸëfŸ xU rkg¡f K¡nfhz¤ij 

mik¡F«.

vL¤J¡fh£L 5.16 

 (–7, –3), (5, 10), (15, 8) k‰W« (3, –5) v‹w òŸëfis, tçirkhwhkš vL¤J 

bfh©lhš, mit xU Ïizfu¤Â‹ c¢ÁfshF« vd ã%Ã¡fÎ«.

Ô®Î A, B, C k‰W« D v‹gd Kiwna (-7, -3), (5, 10), (15, 8) k‰W« (3, -5) v‹w 

òŸëfis¡ F¿¥gjhf¡ bfhŸf.  bjhiyÎ N¤Âu« d = ( ) ( )x x y y
2 1

2

2 1

2
- + -  

  AB
2  =  (5 7) (10 3)

2 2
+ + +   = 12 13

2 2
+  = 144 + 169 = 313

  BC
2  =  (15 5) (8 10)

2 2
- + -   = 10 ( 2)

2 2
+ -  = 100 + 4 = 104

  CD
2  = (3 15) ( 5 8)

2 2
- + - -   = ( 12) ( 13)

2 2
- + -  = 144 + 169 = 313

  DA
2  = (3 7) ( 5 3)

2 2
+ + - +  = 10 ( 2)

2 2
+ -  = 100 + 4 = 104

vdnt,

 AB  =  CD  = 313  k‰W« BC  = DA  = 104  v‹gjhš

 vÂ® g¡f§fŸ rk«.  vdnt, ABCD xU ÏizfukhF«.

vL¤J¡fh£L 5.17

 (3, –2), (3, 2), (–1, 2) k‰W« (–1, –2) v‹w òŸëfis tçir khwhkš 

vL¤J¡bfh©lhš mit xU rJu¤Â‹ c¢ÁfshF« vd¡ fh£Lf.

Ô®Î A, B, C k‰W« D v‹gd Kiwna (3, -2), (3, 2), (-1, 2) k‰W« (-1, -2) v‹w 

òŸëfis¡ F¿¥gjhf¡ bfhŸf.

bjhiyÎ N¤Âu« d = ( ) ( )x x y y
2 1

2

2 1

2
- + - .
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 AB
2  = (3 3) (2 2)

2 2
- + +  = 42  = 16

 BC
2  = (3 1) (2 2)

2 2
+ + -  = 42  = 16

 CD
2  = ( 1 1) (2 2)

2 2
- + + +  = 42  =16

 DA
2  = ( 1 3) ( 2 2)

2 2
- - + - +  = ( 4)

2
-  = 16

nkY«, 

 AC
2  = (3 1) ( 2 2)

2 2
+ + - -  = 4 ( 4)

2 2
+ -  = 16 + 16 = 32

 BD
2  = (3 1) (2 2)

2 2
+ + +  = 4 4

2 2
+  = 16 + 16 = 32

  AB  = BC  = CD  = DA  = 16  = 4. 

 vdnt, mid¤J g¡f§fS« rk«.

 nkY«, AC  = BD  = 32  = 4 2 .  vdnt, _iyé£l§fŸ rk«.  

 Mfnt, A, B, C k‰W« D v‹w òŸëfŸ xU rJu¤ij mik¡F«.

vL¤J¡fh£L 5.18 

 P v‹w òŸë (2, 3) k‰W« (6, 5) v‹w òŸëfis Ïiz¡F« nfh£L¤J©o‹ 

ika¡F¤J¡ nfh£o‹ nkš miktjhf¡ bfhŸf.  m¥òŸëæ‹ x-m¢R¤bjhiyÎ 

y-m¢R¤bjhiyÎ¡F rk« våš,  P-‹ m¢R¤öu§fis¡ fh©f.

Ô®Î P v‹w òŸëia ( , )x y  v‹f.  Ï¥òŸëæ‹ x-m¢R¤bjhiyÎ y-m¢R¤bjhiyÎ¡F 

rk« v‹gjhš,  y x=  MF«. vdnt, P v‹w òŸë (x, x) MF«.  A, B v‹gd Kiwna 

(2, 3) k‰W« (6, 5) v‹w òŸëfis F¿¥gjhf¡ bfhŸf.  P v‹w òŸë AB-‹ ika¡ 

F¤J¡ nfh£o‹ ÛJ mikªJŸsjhš, PA PB
2 2
=  MF«. 

vdnt,   ( 2) ( 3)x x
2 2

- + -   = ( 6) ( 5)x x
2 2

- + -

  4 4 6 9x x x x
2 2
- + + - +  = 12 36 10 25x x x x

2 2
- + + - +

                     2 10 13x x
2
- +  =  2 22 61x x

2
- +

                            x x22 10-  =  61-13

                                        x12  = 48

                                          x  = 
12
48  = 4

vdnt, P v‹w òŸë (4, 4) MF«.
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vL¤J¡fh£L 5.19

 (9, 3), (7, –1) k‰W« (1, –1) v‹w òŸëfë‹ têna bršY« xU t£l¤Â‹ 

ika¥òŸë (4, 3) vd ãUÃ¡f.  nkY« m›t£l¤Â‹ Mu¤ij¡ f©LÃo.  

Ô®Î (4, 3) v‹w òŸëia C vdÎ«, (9, 3),  (7, -1) k‰W« (1, -1) v‹w òŸëfis 

Kiwna P, Q k‰W« R vdÎ« vL¤J¡ bfhŸnth«.  

 bjhiyÎ N¤Âu« d = ( ) ( )x x y y
2 1

2

2 1

2
- + -  

 CP
2   = (9 4) (3 3)

2 2
- + -  = 52  = 25

 CQ
2  = (7 4) ( 1 3)

2 2
- + - -  = 3 ( 4)

2 2
+ -  = 9 + 16 = 25

 CR
2  = (4 1) (3 1)

2 2
- + +  = 3 4

2 2
+  = 9 + 16 = 25 

vdnt, CP2  = CQ2  = CR2   = 25 mšyJ CP  = CQ  = CR  = 5 MF«.  ÏÂèUªJ P, Q, R 
v‹w òŸëfë‹ têahf bršY« t£l¤Â‹ ika¥òŸë (4, 3) vdÎ«, mj‹ Mu« 5 
myFfŸ vdÎ« m¿»‹nwh«.

vL¤J¡fh£L 5.20

 ( , )a b  v‹w òŸë (3, –4) k‰W« (8, –5) v‹w òŸëfS¡F rköu¤Âš mikªjhš

5 32 0a b- - =  vd¡ fh£L.

Ô®Î ( , )a b  v‹w òŸëia P vdÎ«,  (3, -4) k‰W« (8, -5) v‹w òŸëfis Kiwna

A k‰W« B vdÎ« vL¤J¡ bfhŸsÎ«.  P v‹w òŸë A k‰W« B-èUªJ rköu¤Âš 

cŸsjhš, PA  = PB  MF«.  vdnt, PA PB2 2
=

  mjhtJ, ( 3) ( 4)
2 2

a b- + +  =  ( 8) ( 5)2 2a b- + +

    6 9 8 162 2a a b b- + + + +  = 16 64 10 252 2a a b b- + + + +

  6 8 25 16 10 89a b a b- + + + - -  = 0

   10 2 64a b- -  = 0

   `  5 32a b- -  = 0

vL¤J¡fh£L 5.21

 A (9, 3),  B (7, –1) k‰W« C (1, –1) v‹w òŸëfis c¢Áfshf¡ bfh©l xU 

K¡nfhz¤Â‹ R‰Wt£l ika« S (4, 3) vd ãWÎf.

Ô®Î bjhiyÎ N¤Âu« d = ( ) ( )x x y y
2 1

2

2 1

2
- + -   
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 SA  = ( ) ( )9 4 3 32 2
- + -     = 25  = 5 

 SB  = ( ) ( )7 4 1 32 2
- + - -  =  25   = 5 

 SC  = ( ) ( )1 4 1 32 2
- + - - =  25  = 5 

 vdnt, SA  = SB = SC . 

 xU K¡nfhz¤Â‹ R‰W t£l ika« mj‹ c¢Á¥ òŸëfëš ÏUªJ  rk

öu¤Âš mikÍ«. S v‹w òŸë c¢Á¥ òŸëfëš ÏUªJ rk öu¤Âš mikªJŸsjhš, 

m¥òŸë K¡nfhz« ABC-‹ R‰Wt£likakhF«.

gæ‰Á 5.2

1. ÑnH bfhL¡f¥g£LŸs x›bthU nrho¥òŸëfS¡F« Ïil¥g£l¤ 

bjhiyit¡ fh©f.

 (i) (7, 8) k‰W« (-2, -3) (ii) (6, 0) k‰W« (-2, 4)

 (iii)  (-3, 2) k‰W« (2, 0) (iv) (-2, -8) k‰W« (-4, -6)

 (v)  (-2, -3) k‰W« (3, 2) (vi) (2, 2) k‰W« (3, 2)

 (vii) (-2, 2) k‰W« (3, 2) (viii) (7, 0) k‰W« (-8, 0)

 (ix) (0, 17) k‰W« (0, -1) (x) (5, 7) k‰W« MÂ¥òŸë.

2. ÑnH bfhL¡f¥g£LŸs òŸëfŸ xnu nfh£oš mikÍ« vd¡ fh£Lf.

 (i) (3, 7),  (6, 5) k‰W« (15, -1) (ii) (3, -2),  (-2, 8) k‰W« (0, 4)

 (iii) (1, 4),  (3, -2) k‰W« (-1, 10) (iv) (6, 2),  (2, -3) k‰W« (-2, -8)

 (v) (4, 1),  (5, -2) k‰W« (6, -5)

3. ÑnH bfhL¡f¥g£LŸs òŸëfŸ xU ÏUrk g¡f K¡nfhz¤Â‹ c¢ÁfŸ  

vd¡ fh£Lf.

 (i) (-2, 0),  (4, 0) k‰W« (1, 3) (ii) (1, -2),  (-5, 1) k‰W« (1, 4)

 (iii) (-1, -3),  (2, -1) k‰W« (-1, 1) (iv) (1, 3),  (-3, -5) k‰W« (-3, 0)

 (v) (2, 3),  (5, 7) k‰W« (1, 4)

4. ÑnH bfhL¡f¥g£LŸs òŸëfŸ xU br§nfhz K¡nfhz¤Â‹ c¢ÁfŸ  

vd¡ fh£Lf.

 (i)  (2, -3),  (-6, -7) k‰W« (-8, -3) (ii) (-11, 13),  (-3, -1) k‰W«  (4, 3)

 (iii) (0, 0),  (a, 0) k‰W« (0, b) (iv) (10, 0),  (18, 0) k‰W« (10, 15)

 (v) (5, 9),  (5, 16) k‰W« (29, 9)
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5. ÑnH bfhL¡f¥g£LŸs òŸëfŸ xU rk g¡f K¡nfhz¤Â‹ c¢ÁfŸ  vd¡ 

fh£Lf.

 (i)  (0, 0), (10, 0) k‰W« (5, 5 3 ) (ii) ( , 0), ( , 0) (0, )k‰W«a a a 3-

 (iii)  (2, 2),( 2, 2) ( 2 , 2 )k‰W« 3 3- - -  (iv) ( , 2), (0,1) (0, 3)k‰W«3

 (v)  ( ,1), (2 , 2) (2 , 4)k‰W«3 3 3- -

6. tçiræš mikªj ÑœfhQ« òŸëfŸ xU Ïizfu¤Â‹ c¢ÁfŸ vd¡ 

fh£Lf.

 (i)   (-7, -5),  (-4, 3),  (5, 6) k‰W« (2, –2)     (ii)   (9, 5),  (6, 0),  (-2, -3) k‰W«  (1, 2)

 (iii) (0, 0),  (7, 3),  (10, 6) k‰W« (3, 3)    (iv)   (-2, 5),  (7, 1),  (-2, -4) k‰W«  (7, 0)

 (v)  (3, -5),  (-5, -4),  (7, 10) k‰W« (15, 9)

7. tçiræš mikªj ÑœfhQ« òŸëfŸ xU rhŒ rJu¤Â‹ c¢ÁfŸ vd¡ 

fh£Lf.

 (i)   (0, 0),  (3, 4),  (0, 8) k‰W« (-3, 4) (ii) (-4, -7),  (-1, 2),  (8, 5) k‰W« (5, -4)

 (iii) (1, 0),  (5, 3),  (2, 7) k‰W« (-2, 4) (iv) (2, -3),  (6, 5),  (-2, 1) k‰W« (-6, -7)

 (v)  (15, 20),  (-3, 12),  (-11, -6) k‰W« (7, 2) 
8. tçiræš mikªj ÑœfhQ« òŸëfŸ xU rJu¤ij mik¡Fkh vd¡ fh©f.

 (i)   (0, -1),  (2, 1),  (0, 3) k‰W« (-2, 1) (ii) (5, 2),  (1, 5),  (-2, 1) k‰W« (2, -2)

 (iii) (3, 2),  (0, 5),  (-3, 2) k‰W« (0, -1) (iv) (12, 9),  (20, -6),  (5, -14) k‰W« (-3, 1)

 (v)  (-1, 2),  (1, 0),  (3, 2) k‰W« (1, 4)
9. tçiræš mikªj ÑœfhQ« òŸëfŸ xU br›tf¤ij mik¡Fkh vd¡ 

fh©f.

 (i)   (8, 3), (0, -1), (-2, 3) k‰W« (6, 7) (ii) (-1, 1), (0, 0), (3, 3) k‰W« (2, 4)

 (iii) (-3, 0), (1, -2), (5, 6) k‰W« (1, 8)

10. ( , )x 7  k‰W« (1, 15) v‹w òŸëfS¡F Ïil¥g£l¤ bjhiyÎ 10 våš, x-‹ 

kÂ¥òfis¡ fh©f.

11. (4, 1) v‹w òŸë, (-10, 6) k‰W« (9, -13) v‹w òŸëfëèUªJ rköu¤Âš 

cŸsJ vd¡ fh£Lf.

12. ( , )x y  v‹w òŸë, (2, 3) k‰W« (-6, -5)  v‹w òŸëfëèUªJ rköu¤Âš 

mikªjhš, 3 0x y+ + =  vd¡ fh£Lf.

13. (2, -6) k‰W« (2, y) v‹w òŸëfS¡F Ïil¥g£l¤ bjhiyÎ 4 våš, y-‹ 

kÂ¥òfis¡ fh©f.

14. Ñœ¡fhQ« òŸëfis c¢Áfshf¡ bfh©l K¡nfhz§fë‹ R‰wsÎfis¡ 

fh©f. (i)  (0, 8), (6, 0) k‰W« MÂ¥òŸë ; (ii) (9,  3),  (1, -3) k‰W« MÂ¥òŸë.
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15. (-5, 2), (9, -2) v‹w òŸëfS¡F rk öu¤Âš cŸs òŸë y-m¢Á‹ ÛJ 

mikªjhš m¥òŸëia fh©f.  (F¿¥ò : y-m¢Á‹ nkš cŸs xU òŸëæ‹ 

x-m¢Röu« ó¢Áa« MF«)

16. ( -5, 6) v‹w òŸë tê bršY« xU t£l¤Â‹ ika« (3, 2)  våš, mj‹ 

Mu¤ij¡ fh©f. 

17. MÂ¥òŸëia ikakhfÎ«, Mu« 5 myFfŸ MfÎ« cŸs xU t£l¤Â‹ nkš 

(0, -5) (4, 3) k‰W« (-4, -3) v‹w òŸëfŸ mikÍ« vd ã%Ã¡f.

18. gl« 5.20-š,  AB v‹gJ A(4,3) v‹w òŸëæš ÏUªJ x-m¢R¡F 

tiua¥g£l br§F¤J nfhL k‰W« PA = PB våš, B v‹w 

òŸëæ‹ m¢R¤öu§fis¡ fh©f.

19. A(2, 0), B(5, -5), C(8, 0) k‰W« D(5, 5) v‹w tçiræš vL¤J¡ bfhŸs¥g£l 

òŸëfŸ xU rhŒrJu¤Â‹ c¢Á¥òŸëfŸ våš, mj‹ gu¥gsit¡ fh©f.  

(F¿¥ò : rhŒrJu¤Â‹ gu¥ò = d d
2
1

1 2 )

20. (1, 5) (5, 8) k‰W« (13, 14) v‹w òŸëfis c¢Áfshf bfh©L xU K¡nfhz« 

tiua KoÍkh? fhuz« TwÎ«.

21. xU t£l¤Â‹ ika« MÂ¥òŸë k‰W« Mu« 17 myFfŸ våš, m›t£l¤Â‹ 

nkš mikªj Mdhš m¢Rfë‹ nkš mikahj eh‹F òŸëfis¡ fh©f. 

(F¿¥ò : 8, 15, 17 v‹git Ãjhfu° br§nfhz K¡nfhz v©fshF«)

22. (3, 1), (2, 2) k‰W« (1, 1) v‹w òŸëfis c¢Áfshf bfh©l xU K¡nfhz¤Â‹ 

R‰W t£l ika« (2, 1) vd¡ fh£Lf.

23. (1, 0), (0, -1)  k‰W« ,
2
1

2
3-c m v‹w òŸëfis c¢Áfshf bfh©l xU 

K¡nfhz¤Â‹ R‰W t£l ika« MÂ¥òŸë vd¡ fh£Lf.

24. tçiræš mikªj A(6, 1),  B(8, 2),  C(9, 4) k‰W«  D(p, 3) v‹w òŸëfŸ xU 

Ïizfu¤Â‹ c¢Á¥òŸëfshdhš, bjhiyÎ N¤Âu¤ij¥ ga‹gL¤Â, p-‹ 

kÂ¥ig¡ fh©f.

25. xU t£l¤Â‹ ika« MÂ¥òŸë k‰W« Mu« 10 myFfŸ v‹f.  Ï›t£l« 

fh®OÁa‹ m¢R¡fis bt£L« òŸëfë‹ m¢R¤bjhiyÎfis¡ fh©f.  

nkY« m›thwhd VnjD« Ïu©L òŸëfS¡F Ïil¥g£l¤ bjhiyit¡ 

fh©f.

gl« 5.20

O

A(4, 3)

B

P x

y

xl

yl
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ãidéš bfhŸf

 � xU js¤Âš xU òŸëia F¿¡f x‹W¡bfh‹W br§F¤jhf bt£o¡ 

bfhŸS« ÏU nfhLfŸ njit.  br›tf m¢R¤öu Kiwæš m›éU 

nfhLfëš x‹W »il¡nfhlhfÎ« k‰bwh‹W F¤J¡ nfhlhfÎ« ÏU¡F«.

 � Ï›éu©L »il k‰W« F¤J¡nfhLfŸ fh®OÁa‹ js¤Â‹ m¢RfŸ v‹W 

miH¡f¥gL«.  ( x-m¢R k‰W« y-m¢R)

 � x-m¢R k‰W« y-m¢R bt£o¡ bfhŸS« òŸë (0, 0) MÂ¥òŸë MF«.

 � vªj xU òŸë¡F« y-m¢Á‰F« Ïilæyhd bjhiyÎ x-m¢R¤öu« 

mšyJ  x-bjhiyÎ v‹W«, òŸë¡F« x-m¢Á‰F« Ïilæyhd bjhiyÎ 

y-m¢R¤öu« mšyJ  y-bjhiyÎ v‹W« miH¡f¥gL«.

 � x-m¢Á‹ nkš cŸs xU òŸëæ‹ y m¢R¤öu« ó¢Áa« MF«.

 � y-m¢Á‹ nkš cŸs xU òŸëæ‹ x m¢R¤öu« ó¢Áa« MF«.

 � xU »il¡nfh£o‹ nkš cŸs òŸëfë‹ y m¢R¤öu§fŸ rkkhf ÏU¡F«.

 � xU F¤J¡nfh£o‹ nkš cŸs òŸëfë‹ x m¢R¤öu§fŸ rkkhf ÏU¡F«.

 � x-m¢Á‹ nkš cŸs ÏU òŸëfë‹ x-m¢R¤öu§fŸ x1  k‰W« x2  våš, 

mitfS¡F Ïilæyhd bjhiyÎ  x x1 2-  MF«.

 � y-m¢Á‹ nkš cŸs ÏU òŸëfë‹ y-m¢R¤öu§fŸ y1  k‰W« y2  våš, 

mitfS¡F Ïilæyhd bjhiyÎ y y1 2-  MF«.

 � ( , )x y1 1  k‰W« MÂ¥òŸë¡F« Ïilæyhd bjhiyÎ x y1
2

1
2

+  MF«.

 � ( , )x y1 1  k‰W« ( , )x y2 2  v‹w òŸëfS¡F Ïilæyhd bjhiyÎ 

( ) ( )x x y y2 1
2

2 1
2

- + -  MF«.



6.1 m¿Kf«

 K¡nfhzéaè‹ M§»y bkhêah¡fkhd 

Trigonometry v‹w brhš »nu¡f bkhêæèUªJ 

bgw¥g£lJ.  Ïj‹ bghUŸ K¡nfhz¤Â‹ msÎfŸ 

v‹gjhF«.  Mu«g fhy§fëš K¡nfhz¤Â‹ 

g¡f§fS¡F«,  mj‹  nfhz§fS¡F« Ïilna 

cŸs bjhl®Ãid m¿a K¡nfhzéaš ga‹g£lJ.  

ï¥gh®¡f° (Hipparchus) vD« »nu¡f thdéaš 

k‰W« fâj tšYe® Kj‹ Kjèš K¡nfhzéaš 

é»j m£ltizia f£lik¤J, K¡nfhzéaè‹ 

K‹nd‰w¤Â‰F é¤Â£lh®.  vdnt, Ït® 

K¡nfhzéaè‹ jªij vd miH¡f¥gL»wh®.  

K¡nfhzéayhdJ j‰fhy¤Âš bgUkséš 

ga‹gL¤j¥g£L tU« gy ga‹ghLfis cŸsl¡»a 

äf¥ gHikahd fâj Í¡ÂahF«.  g©il¡fhy§fëš   

ãymsit k‰W« thdéaèš nfhz§fŸ k‰W« 

öu§fŸ msél br§nfhz K¡nfhzéaiy 

ga‹gL¤Âd®.  f¥gš gaz¤Â‹ nghJ tê fhzÎ«, 

th‹btëæš nfhŸfë‹  Ïa§F ghijfŸ k‰W« 

mÂ®Îfis (xè miyfŸ, »lh® f«Ãæ‹ mÂ®ÎfŸ) 

fhzÎ« K¡nfhzéaš ga‹gL¤j¥gL»wJ.

6.2 K¡nfhzéaš é»j§fŸ

6.2.1 nfhz« (Angle)
 eh« Ï¥ghl¥Ãçit nfhz¤Â‹ tiuaiwia 

m¿tj‹ _y« bjhl§Fnth«.  Ï›tiuaiw gšntW 

éÂfis cŸsl¡»aJ MF«.

Mçag£lh

(A.D. 476 – 550)

      eh« Ï¥nghJ sine 
vD« F¿p£il v›thW 

ga‹gL¤J»nwhnkh, 

mnj bghUëš Kj‹ 

Kjèš cgnah»¤jt® 

Mçag£lh (Aryabhatta) .   

». Ã 500-š mt® vGÂa 

Mçag£oa« vD« fâj 

üèš sine vD« F¿pL 

fhz¥gL»wJ.  Mçag£l®  

ÏªÂahé‹ äf¢Áwªj 

K‰fhy fâj nkijfëš 

Kj‹ikahdt®.  Ït® Õfh® 

khãy« gh£dhéš cŸs 

ghlèò¤Âu« vD« Ïl¤Âš 

thœªjt® Mt®.  Ït® 

».Ã 476 M« M©L kh®¢ 

21 nkr r§fuhªÂ m‹W 

Ãwªjh®.  Ït® jdJ 23-
tJ taÂš thdéaš g‰¿ 

Fiwªjg£r«  Mçag£lh, 

Mçag£lh Á¤jhªjh vD« 

ÏU üšfis vGÂdh®.  

ÏÂš Mçag£lh vD« üš 

fâj« k‰W« thdéaiy¥  

g‰¿aJ.

There is perhaps nothing which so occupies the
 middle position of mathematics as trigonometry. 

– J.F. HERBART

K¡nfhzéaš

● K¡nfhzéaš é»j§fis m¿jš

● ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fis 

m¿jš

● K¡nfhzéaš m£ltizia¥ ga‹gL¤Jjš

Kj‹ik¡ F¿¡nfhŸfŸ
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K¡»a fU¤J                                                                            nfhz«

ÏUgçkhz js¤Âš Âiræ£l ÏU nfh£L¥ gFÂfS¡F Ïil¥g£l 
gFÂ nfhz« vd¥gL«.  nfhz« Mu«Ã¡F« gFÂ nfhz¤Â‹ 
bjhl¡f¥g¡f« vdÎ« mJ KoÍ« gFÂ KoÎ¥g¡f« vdÎ« 
miH¡f¥gL«.  Âiræ£l ÏU nfh£L¥ gFÂfŸ Mu«Ã¡F« òŸë 
nfhz¤Â‹ c¢Á vd¥gL«. 

 gl« 6.1 MdJ nfhz¤Â‰fhd tiugl cjhuzkhF«.

 Ï§F O-it¥ bghW¤J fÂ® OA MdJ  OB 
tiu RH‰w¥gLtjhš nfhz« AOB cUth»wJ. 

Ïjid AOB+   vd¡ F¿¥ngh«.  Ï§F OA v‹gJ 

bjhl¡f¥g¡f« vdÎ«, OB v‹gJ KoÎ¥g¡f« 

vdÎ« k‰W« O v‹gJ m¡nfhz¤Â‹ c¢Á vdÎ« 

miH¡f¥gL»wJ. eh« nfhz§fis¡ F¿¡f i , a , 
b  ngh‹w »nu¡f vG¤J¡fis¥  ga‹gL¤J»nwh«.

 xU nfhz¤Â‹ msit ghif v‹w myfhš F¿¡»nwh«.  ÏJ ».K 1000 
M« M©o‰F K‹ng ghÃnyhåa®fshš ga‹gL¤j¥g£lJ.  xU ghif  (1c vd 

F¿æLnth«) v‹gJ xU RH‰Áæš c©lhF« nfhz¤Â‹ 
360
1  kl§F MF«.

6.2.2 Ãjhfu° nj‰w« (Pythagoras Theorem)
 xU br§nfhz K¡nfhz¤Â‹ bjçahj g¡f msit¡ fhz Ãjhfu° nj‰w« 

ga‹gL»wJ.

Ãjhfu° nj‰w«:  xU br§nfhz K¡nfhz¤Âš f®z¤Â‹ ÛJ tiua¥gL« 

rJu¤Â‹ gu¥gsthdJ, k‰w Ïu©L g¡f§fë‹ ÛJ tiua¥gL« 

rJu§fë‹ gu¥gsÎfë‹ TLjY¡F rk«.

 Ãjhfu° nj‰w«  K¡nfhzéaš fU¤J¡fis nk«gL¤jÎ«,   gy 

fz¡FfS¡F  Ô®Î fhzÎ«  ga‹gL»wJ.

6.2.3 K¡nfhzéaš é»j§fŸ (Trigonometric Ratios)

 gl« 6.2-š cŸs br§nfhz K¡nfhz¤Â‹ _‹W g¡f§fŸ nfhz« i-é‰F 

v§‡d« bjhl®ò bg‰W mikªJŸsJ vd¡ fh©ngh«.

 ¾ br§nfhz¤Â‰F ne® vÂnu mikªJŸs g¡f« 

f®z« vd¥gL«.  ÏJ br§nfhz K¡nfhz¤Â‹ 

äf Úskhd g¡f« MF«.

 ¾ nfhz« i  é‰F ne® vÂnu mikªJŸs g¡f« 

vÂ®¥g¡f« MF«.

 ¾ i  é‰F mU»YŸs f®z« mšyhj g¡f« mL¤JŸs 

g¡f« MF«.

A B

C

i

f®z
«

v
Â

®¥
g

¡
f

«

mL¤JŸs g¡f«

gl« 6.2

gl« 6.1

i

bjhl¡f¥g¡f«

KoÎ¥g¡f«

c¢Á
O A

B
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 tobth¤j br§nfhz K¡nfhz§fis mo¥gilahf bfh©nl 

K¡nfhzéaš  é»j§fŸ (Trigonometrical Ratios) Kjèš cUth¡f¥g£lJ.   bghJthd 

FW§nfhz¤ij¡ bfh©l všyh br§nfhz K¡nfhz§fS« tobth¤jit 

MF«.  Ñœ¡fhQ« br§nfhz K¡nfhz§fë‹ FW§nfhz§fŸ xnu mséid 

cilajhF«.

 vdnt, nk‰fhQ« K¡nfhz§fëš x¤j g¡f§fë‹ é»j§fŸ rkkhF«. 

vL¤J¡fh£lhf,  
OA
AD  = 

OB
BE  = 

OC
CF ;        

OA
OD  = 

OB
OE  = 

OC
OF

 Ï«K¡nfhz§fë‹ g¡f§fë‹ é»j§fŸ i -‹ msit¥ bghW¤J mik»wnj 

jéu F¿¥Ã£l vªj xU br§nfhz K¡nfhz¤ij¥ bghW¤J« miktÂšiy.  Ïj‹ 

_y« eh« MW K¡nfhzéaš é»j§fis¥ bgW»nwh«.  Ïªj é»j§fS¡F 

btFfhy¤Â‰F K‹ng bgaç£LŸsd®.

 
f®z«

vÂ®¥g¡f«  v‹w é»j« nfhz« i -é‹ sine vd miH¡f¥gL»wJ. nkY« ÏJ 

sini  vd¡ F¿¥Ãl¥gL»wJ.

 
f®z«

mL¤JŸs g¡f«  v‹w é»j« nfhz« i -é‹ cosine vd miH¡f¥gL»wJ. 

nkY« ÏJ cosi  vd¡ F¿¥Ãl¥gL»wJ.

 
mL¤JŸs g¡f«

vÂ®¥g¡f«  v‹w é»j« nfhz« i -é‹ tangent vd miH¡f¥gL»wJ. 

nkY« ÏJ tani  vd¡ F¿¥Ãl¥gL»wJ. 

 
vÂ®¥g¡f«

f®z«  v‹w é»j« nfhz« i -é‹ cosecant vd miH¡f¥gL»wJ. nkY« 

ÏJ coseci  vd¡ F¿¥Ãl¥gL»wJ. 

 
mL¤JŸs g¡f«

f®z«  v‹w é»j« nfhz« i -é‹ secant vd miH¡f¥gL»wJ. 

nkY« ÏJ seci  vd¡ F¿¥Ãl¥gL»wJ. 

 
vÂ®¥g¡f«

mL¤JŸs g¡f«  v‹w é»j« nfhz« i -é‹ cotangent vd miH¡f¥gL»wJ. 

nkY« ÏJ coti  vd¡ F¿¥Ãl¥gL»wJ. 

O D
i

A
B

EO
i

F

C

i
O
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K¡»a fU¤J                                                 K¡nfhzéaš é»j§fŸ

br§nfhz K¡nfhz¤Âš  i  xU FW§nfhz« v‹f. nfhz« 

i -it¥ bghW¤J MW K¡nfhzéaš é»j§fŸ Ã‹tUkhW

 sini  = 
f®z«

vÂ®¥g¡f«  coseci  = 
vÂ®¥g¡f«

f®z«

 cosi  = 
f®z«

mL¤JŸs g¡f«  seci  = 
mL¤JŸs g¡f«

f®z«

 tani  = 
mL¤JŸs g¡f«

vÂ®¥g¡f«  coti  = 
vÂ®¥g¡f«

mL¤JŸs g¡f«

jiyÑœ bjhl®òfŸ

coseci , seci  k‰W« coti  M»a K¡nfhzéaš é»j§fŸ Kiwna 

sini , cosi  k‰W« tani  M»at‰¿‹ jiyÑœ é»j§fŸ MF«.

sin i  = 
cosec

1
i

 cos i  = 
sec
1
i

 tan i  = 
cot
1
i

  

cosec i  = 
sin
1
i

 sec i  = 
cos
1
i

 cot i  = 
tan
1
i

 

 1. mo¥gil é»j§fsh»a sini , cosi  k‰W« tani  M»ad

 tan i  = 
cos
sin
i
i  v‹gj‹ _y« bjhl®ògL¤j¥g£LŸsd.

    2. FW§nfhz« i  ‹ K¡nfhzéaš é»j§fis¡ fz¡»l,  nfhz« 

i  it bfh©l v›éj br§nfhz K¡nfhz¤ijÍ« ga‹gL¤jyh«.

    3. K¡nfhzéaš é»j§fŸ g¡f§fë‹ é»j§fshf 

tiuaW¡f¥g£LŸsjhš K¡nfhzéaš é»j§fŸ myF m‰wJ.

vL¤J¡fh£L 6.1

 gl¤Âš fhQ« br§nfhz K¡nfhz« ABC-š, 

nfhz« i -it¥ bghW¤J MW K¡nfhzéaš é»j§fis¡ fh©f.

Ô®Î gl« 6.3 èUªJ, vÂ®¥g¡f« BC = 3, mL¤JŸs g¡f« AB = 4, 

f®z« AC = 5

 sini  = 
AC
BC  = 

5
3  coseci  = 

BC
AC  = 

3
5

 cosi  = 
AC
AB  = 

5
4  seci  = 

AB
AC  = 

4
5

 tani  = 
AB
BC  = 

4
3  coti  = 

BC
AB  = 

3
4

C

BA

5

4

3

i

gl« 6.3

F¿¥òiu
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vL¤J¡fh£L 6.2

 gl¤Âš fhQ« br§nfhz K¡nfhz« PQR-š, 

nfhz«  i -it¥ bghW¤J MW K¡nfhzéaš é»j§fis¡ 

fh©f.

Ô®Î gl« 6.4-èUªJ, vÂ®¥g¡f« PQ = 5, mL¤JŸs g¡f« PR = 12, f®z« QR = 13

 sini  = 
RQ
PQ  = 

13
5  coseci  = 

PQ
RQ  = 

5
13

 cosi  = 
RQ
PR  = 

13
12  seci  = 

PR
RQ  = 

12
13

 tani  = 
PR
PQ  = 

12
5  coti  = 

PQ
PR  = 

5
12

vL¤J¡fh£L  6.3 

 gl« 6.5-èUªJ, nfhz«  i -é‹ MW K¡nfhzéaš é»j§fis¡ 

fh©f.

Ô®Î gl« 6.5-èUªJ, AC = 24 k‰W« BC = 7. Ãjhfu° nj‰w¤Â‹go, 

    AB2  = BC CA
2 2
+  = 7 24

2 2
+  = 49 576+  = 625

  `  AB = 625  = 25

 eh« Ï¥bghGJ _‹W g¡f§fë‹ msÎfis¥ ga‹gL¤Â, nfhz« i -it¥ 

bghW¤J MW K¡nfhzéaš é»j§fis¡ fhzyh«

 sini  = 
AB
BC  = 

25
7  coseci  = 

BC
AB  = 

7
25

 cosi  = 
AB
AC  = 

25
24  seci  = 

AC
AB  = 

24
25

 tani  = 
AC
BC  = 

24
7  coti  = 

BC
AC  = 

7
24  

vL¤J¡fh£L 6.4 

 br§nfhz K¡nfhz« ABC-š, B br§nfhz« k‰W« 15 sin A = 12 våš, 

nfhz« A-‹ k‰w IªJ K¡nfhzéaš é»j§fisÍ«, nfhz« C-‹ 

MW K¡nfhzéaš é»j§fisÍ« fh©f.

Ô®Î 15 sin A = 12 vd bfhL¡f¥g£LŸsJ. vdnt, sin A = 
15
12 . 

BC = 12, AC = 15 k‰W« B-I br§nfhzkhf bfh©l DABC I

(gl« 6.6)  fUJf.  Ãjhfu° nj‰w¤Â‹go,

C

24

B

A

7

i

gl« 6.5

Q R

P

5

13

12

gl« 6.4

i

C

BA

15 12

gl« 6.6
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  AC
2  = AB BC

2 2
+  

   152  = 12AB
2 2
+

  AB
2  = 15 12

2 2
-  = 225 144-  = 81

      AB`  = 81  = 9
 eh« Ï¥bghGJ _‹W g¡f§fë‹ msÎfis¥ ga‹gL¤Â, nfhz« A k‰W« 

C-‹ K¡nfhzéaš é»j§fis¥ Ã‹tUkhW fhzyh«.

 cos A = 
AC
AB  = 

15
9  = 

5
3  sin C = 

AC
AB  = 

15
9 = 

5
3  

 tan A = 
AB
BC  =

9
12  = 

3
4  cos C = 

AC
BC  = 

15
12 = 

5
4

 cosec A = 
BC
AC  = 

12
15 = 

4
5  tan C = 

BC
AB  = 

12
9 = 

4
3

 sec A = 
AB
AC = 

9
15 = 

3
5  cosec C = 

AB
AC  = 

9
15 = 

3
5

 cot A = 
BC
AB  = 

12
9  = 

4
3   sec C = 

BC
AC  = 

12
15 = 

4
5

   cot C = 
AB
BC  = 

9
12 = 

3
4

vL¤J¡fh£L  6.5

 PQR3 -š, Q br§nfhz«, PQ = 8 k‰W« PR = 17 våš, nfhz« P-‹ MW 

K¡nfhzéaš é»j§fis¡ fh©f. 

Ô®Î br§nfhz K¡nfhz« PQR-š, Q br§nfhz«  (gl« 6.7I gh®¡f), PQ = 8 k‰W« 
PR = 17 vd¡ bfhL¡f¥g£LŸsJ.  Ãjhfu° nj‰w¤Â‹go,

   PR
2  = PQ QR

2 2
+

   17
2  = 8 QR

2 2
+

   QR
2  = 17 82 2

-  

    = 289 64-  = 225

  `   QR  = 225  = 15

 eh« Ï¥bghGJ _‹W g¡f§fë‹ msÎfis¥ ga‹gL¤Â, nfhz« P-‹ MW 

K¡nfhzéaš é»j§fis¡ fhzyh«.

   sinP  = 
PR
RQ  = 

17
15  cosecP  = 

RQ
PR  = 

15
17

   cosP  = 
PR
PQ  = 

17
8  sec P  = 

PQ
PR  = 

8
17

   tanP  = 
PQ
RQ  = 

8
15  cot P  = 

RQ
PQ  = 

15
8

QP

17

8

R

gl« 6.7
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vL¤J¡fh£L  6.6

 cosA
37
35=  våš,  

sec tan
sec tan

A A
A A
-
+  it¡ fh©f.

Ô®Î cos A
37
35=  vd¡ bfhL¡f¥g£LŸsJ.  AB = 35 k‰W« AC = 37,  90B+ = c 

bfh©l br§nfhz K¡nfhz« ABC I¡ (gl« 6.8) fUJf. Ãjhfu° nj‰w¤Â‹go, 

eh« bgWtJ

  AC
2  = AB BC

2 2
+

  372  = 35 BC2 2
+

  BC2  = 37 352 2
-  

   = 1369 1225-  = 144
  BC`  = 144  = 12 

  sec A = 
AB
AC  = 

35
37 ,   tan A = 

AB
BC  = 

35
12

vdnt, sec A + tan A = 
35
37

35
12

35
49+ = ,  sec A -  tan A = 

35
37

35
12

35
25- =

 
sec tan
sec tan

A A
A A`
-
+  = 

35
25
35
49

 = 
35
49

25
35

#  = 
25
49

vL¤J¡fh£L  6.7

 tan
21
20i =  våš,  

sin cos
sin cos

1
1

7
3

i i
i i

+ +
- + =   vd ãWÎf.

Ô®Î tan
21
20i =  vd¡ bfhL¡f¥g£LŸsJ.  AB = 21 k‰W« BC = 20 msÎfŸ  

bfh©l  br§nfhz K¡nfhz« ABC-I (gl« 6.9) fUJf.  Ãjhfu° nj‰w¤Â‹go, 

eh« bgWtJ

  AC2  = AB BC2 2
+  = 20 212 2

+  = 400 441+  = 841.

  `  AC = 841  = 29.  

 sini  = 
AC
BC  = 

29
20 ,  cosi  = 

AC
AB  = 

29
21

 1 sin cosi i- +  = 1
29
20

29
21

29
29 20 21

29
30- + = - + =

 1 sin cosi i+ +  = 1
29
20

29
21

29
29 20 21

29
70+ + = + + =

 
sin cos
sin cos

1
1

i i
i i

+ +
- +  = 

29
70
29
30

 = 
29
30

70
29

#  = 
70
30  = 

7
3

BA
i

C

21

20

gl« 6.9

BA

37

C

35
gl« 6.8
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6.3 Áy Áw¥ò nfhz§fë‹ K¡nfhzéaš é»j§fŸ 

 Áytif Áw¥ò¡ nfhz§fshd 30 , 45c c k‰W« 60c-‹ é»j§fis¡ fhz 

toéaš Kiwia¥ ga‹gL¤jyh«.

6.3.1 30c k‰W« 60c-‹ K¡nfhzéaš é»j§fŸ

 ABC3  v‹gJ a myF g¡f msÎ bfh©l rkg¡f K¡nfhz« (gl« 6.10I 

gh®¡f) v‹f.    AD BC=  I tiuf. vdnt, D v‹gJ BC-‹ ika¥òŸë MF«.  Mjyhš, 

BD DC a
2

= =  k‰W« 30BAD DAC+ += = c.  Ï¥nghJ, br§nfhz K¡nfhz« BDA-š,  

30BAD+ = c k‰W« BD a
2

= .  Ãjhfu° nj‰w¤Â‹go,

       AB AD BD
2 2 2
= +

          a AD a
2

2 2 2
= + 8 B

       AD a a
4

2 2
2

= -     a
4
3

2

=

    AD a
2
3` =

 Mfnt, br§nfhz K¡nfhz« BDA-š nfhz« 30c-‹ K¡nfhzéaš 

é»j§fis eh« Ã‹tUkhW fhzyh«.

30sin c = 
AB
BD

a

a
2

2
1= =                          30cosec c = 2

sin30
1 =

c

30cos c = 
AB
AD

a

a
2
3

2
3= =                 30sec c    = 

cos30
1

3

2=
c

30tan c = 
AD
BD

a

a

2
3
2

3

1= =                 30cot c    = 
tan30

1 3=
c

 BDA3 -š, 60ABD+ = c.  vdnt, eh« nfhz« 60c-¡fhd K¡nfhzéaš 

é»j§fis¥ Ã‹tUkhW fhzyh«.

60sin c = 
AB
AD

a

a
2
3

2
3= =                 60cosec c = 

sin60
1

3

2=
c

60cos c = 
AB
BD

a

a
2

2
1= =                         60sec c    = 2

cos60
1 =

c

60tan c = 
BD
AD

a

a

2

2
3

3= =                  60cot c    = 
tan60

1

3

1=
c

B
60c 60c

30c

a a

a
2

a
2

A

CD

gl« 6.10
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6.3.2 45c-‹ K¡nfhzéaš é»j§fŸ

 xU br§nfhz K¡nfhz¤Âš xU FW§nfhz« 45c våš, k‰bwhU 

FW§nfhzK« 45c MF«.  vdnt, m«K¡nfhz«  xU ÏUrkg¡f br§nfhz 

K¡nfhzkhF«.  90B+ = c bfh©l xU ÏUrkg¡f K¡nfhz« ABC-I fUJf. Ï§F 

45A C+ += = c,   vdnt, AB = BC.  

AB BC a= =  v‹f.  Ãjhfu° nj‰w¤Â‹go,

   AC AB BC
2 2 2
= +  

    = a a
2 2
+  2a

2
=

 AC a 2` =

gl« 6.11-èUªJ, nfhz« 45c-‹ K¡nfhzéaš é»j§fŸ Ã‹tUkhW

45sin c = 
AC
BC

a

a

2 2

1= =                  45cosec c = 
sin45

1 2=
c

45cos c = 
AC
AB

a

a

2 2

1= =                 45sec c = 
cos45

1 2=
c

45tan c = 1
AB
BC

a
a= =                           45cot c = 1

tan45
1 =

c

6.3.3 0ck‰W« 90c-‹ K¡nfhzéaš é»j§fŸ

 MÂia ikakhfÎ« XuyF MuK« bfh©l t£l¤ij   (gl« 6.12) fUJf. 

 P(x, y) v‹gJ Kjš fhšgFÂæš t£l¤Â‹ Ûjikªj VnjD« xU òŸë v‹f.

 P-æèUªJ x m¢R¡F br§F¤J¡nfhL PQI 

tiuf. ÏJ br§nfhz K¡nfhz« OQPI 

mik¡»wJ.  nkY« POQ+ i=  v‹f.  vdnt,

 sin i  = 
OP
PQ  = y

1
= y (P-‹ y m¢R¤bjhiyÎ)

 cos i  = Q
OP
O = x

1
 = x (P-‹ x m¢R¤bjhiyÎ)

 tan i  = 
QO

PQ = 
x
y

 OP MdJ OA -Îl‹  x‹W«  nghJ  i  = 0c MF«.    A-‹   Ma¤bjhiyÎfŸ   (1, 0)  v‹gjhš, 

eh« bgWtJ

BA
45c

C

a

a

gl« 6.11

45c

gl« 6.12

O A(1, 0)

P(x, y)

Q

1
y

x
i

B(0, 1)

X

Y
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sin0c = 0 (A-‹ y m¢R¤bjhiyÎ)         0cosec c tiuaW¡f¥gléšiy

cos0c= 1 (A-‹ x m¢R¤bjhiyÎ)      0sec c = 1

0
0
0tan

cos
sin

1
0= =c

c
c  =  0                      0cot c tiuaW¡f¥gléšiy

 OP MdJ OB-Íl‹ x‹W« nghJ i  = 90o  MF«. B-‹ Ma¤bjhiyÎfŸ (0, 1) 

v‹gjhš, eh« bgWtJ

90sin c = 1 (B-‹ y m¢R¤bjhiyÎ)    cosec90c = 1 

90cos c = 0 (B-‹ x m¢R¤bjhiyÎ)         sec90c  tiuaW¡f¥gléšiy

0tan
cos
sin9

90
90

0
1= =c

c
c    tiuaW¡f¥gléšiy   cot90c = 0

 nfhz« , , ,30 45 600c c c c k‰W« 90c M»a nfhz§fS¡fhd MW K¡nfhzéaš 

é»j§fŸ Ã‹tU« m£ltizæš bfhL¡f¥g£LŸsJ.

      nfhz« i  

 é»j«

0c 30c 45c 60c 90c

sin i 0
2
1

2

1

2
3 1

cos i 1
2
3

2

1
2
1 0

tan i 0
3

1 1 3
tiuaW¡f¥
gléšiy

cosec i tiuaW¡f¥
gléšiy

2 2
3

2 1

sec i 1
3

2
2 2 tiuaW¡f¥

gléšiy

cot i tiuaW¡f¥
gléšiy 3 1

3

1 0

vL¤J¡fh£L  6.8

 kÂ¥ò¡ fh©f : 45 45 45sin tan cos2 2 2
+ +c c c

Ô®Î 45sin
2

1=c , 45 1tan =c  k‰W« 45cos
2

1=c  vd ek¡F¤ bjçÍ«. 
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 `  45 45 45sin tan cos2 2 2
+ +c c c= (1)

2

1

2

12
2

2

+ +c cm m

            = 1
2
1

2
1+ +  = 2

( )sin
2
i  I sin2i  vd vGJnth«.

vL¤J¡fh£L  6.9

 kÂ¥ò¡ fh©f : 
sec

cos tan
4 45

12 30 2 60
2

2 2
-

c
c c

Ô®Î 30cos
2
3=c , 60tan 3=c  k‰W« 45sec 2=c  vd ek¡F¤ bjçÍ«.

 `  
sec

cos tan
4 45

12 30 2 60
2

2 2
-

c
c c  = 

( )4 2

12
2
3 2 3

2

2
2

#

# #-cc ^^m m h h

   = 
4 2

12
4
3 2 3

#

# #-` ^j h
 

   = 
8

9 6-  = 
8
3

gæ‰Á  6.1

1. Ã‹tU« gl§fëèUªJ, nfhz« i -it¥ bghW¤J K¡nfhzéaš é»j§fis¡ 

fh©f.

 

   (i) (ii)

   (iii) (iv)

2. Ã‹tUtdt‰¿èUªJ k‰w K¡nfhzéaš é»j§fis¡ fh©f.

 (i) sinA
15
9=   (ii) cosA

17
15=  (iii) tanP

12
5=

 (iv) sec
8
17i =   (v) cosec

60
61i =  (vi) sin

y
xi = .

F¿¥ò

C B

A

40

41

9
i

i

A

C B

25

24

7

C B

A

10

8

6

i

C

B 37

3512
i

A
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3. Ã‹tUtdt‰¿š i -‹ kÂ¥ig¡ fh©f.  

 (i) sin
2

1i =  (ii) 0sini =   (iii) tan 3i =  (iv) cos
2
3i = . 

4. ABC3 -š, B br§nfhz«,  AB = 10 k‰W« AC = 26 våš, nfhz« A k‰W« CI¥ 

bghW¤J MW K¡nfhzéaš é»j§fis¡ fh©f.

5. 5 12 0cos sini i- =  våš, 
cos sin
sin cos
2 i i
i i

-
+  kÂ¥ig¡ fh©f.

6. 29 20cosi =  våš, sec tan2 2i i-  kÂ¥ig¡ fh©f.

7. sec
10
26i =  våš, 

cos sin
cos sin

4 2
3 4

i i
i i
-
+  kÂ¥ig¡ fh©f.

8. tan
b
ai =  våš, sin cos2 2i i+  kÂ¥ig¡ fh©f.

9. cot
8
15i =  våš, 

( )( )
( )( )

cos cos
sin sin

1 1
1 1

i i
i i

+ -
+ -  kÂ¥ig¡ fh©f.

10. K¡nfhz« PQR-š, Q br§nfhz« k‰W« tan P = 
3

1   våš, Ã‹tUtdt‰¿‹ 

kÂ¥ig¡ fh©f. 

 (i) sin P cos R +  cos P sin R  (ii) cos P cos R -  sin P sin R.

11. sec
5
13i =  våš, 3

sin cos
sin cos

4 9
2 3

i i
i i
-
- =  vd ãUÃ.

12. secA
8
17=  våš, sin cosA1 2 2 12 2

- = -  vd ãUÃ.

13. kÂ¥ò¡ fh©f :

 (i) 45 45sin cos+c c (ii) 60 30sin tanc c  

 (iii) 
tan tan

tan
30 60

45
+c c

c   (iv) 60 30 30 60cos sin tan cot2 2 2 2
+c c c c

 (v) 6 90 3 90 4 45cos sin tan2 2 2
+ +c c c  (vi) 

sin cos
cot sec sin

60 45
4 60 30 2 45

2 2

2 2 2

+
+ -

c c
c c c

 (vii) 
cosec sec cot

tan cos sec cos
30 60 30

60 4 45 3 30 5 90
2

2 2 2 2

+ -
+ + +

c c c
c c c c

 (viii) 4( 30 60 ) 3( 45 90 )sin cos cos sin4 4 2 2
+ - -c c c c .

14. Ã‹tUtdt‰iw¢ rçgh®¡f.

 (i) 30 30 1sin cos2 2
+ =c c   

 (ii) 1 45 45tan sec2 2
+ =c c

 (iii) 60 1 2 30 2 30 1cos sin cos2 2
= - = -c c c

 (iv) 90 1 2 45 2 45 1cos sin cos2 2
= - = -c c c
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 (v) 
sin

cos
sec tan1 60

60
60 60

1
+

=
+c

c
c c

 (vi) 2 60 1
tan
tan cos

1 60
1 60

2

2
2

+
- = -

c
c c

 (vii) 
sec tan
sec tan

sin
sin

30 30
30 30

1 30
1 30

-
+ =

-
+

c c
c c

c
c

 (viii) 60 2 45 30 2 30 45 0tan tan cot sin cosec
4
32 2 2 2 2

- - + + =c c c c c

 (ix) 4 45 60 60 60 1cot sec sin cos2 2 2 2
- + + =c c c c

 (x) 30 60 30 60 90sin cos cos sin sin+ =c c c c c.

6.4  ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fŸ 
 (Trigonometric Ratios for Complementary Angles)
 Ïu©L FW§nfhz§fë‹ TLjš 90c våš x‹W k‰bwh‹¿‹ ãu¥ò¡ 

nfhzkhF«. br§nfhz K¡nfhz¤Âš Ïu©L FW§nfhz§fë‹ TLjš 90c.  
vdnt, br§nfhz K¡nfhz¤Âš cŸs ÏU FW§nfhz§fS« v¥bghGJ« 

x‹W¡bfh‹W ãu¥ò¡ nfhz§fshF«.

 br§nfhz K¡nfhz« ABC-š, B br§nfhz« v‹f (gl« 6.13I gh®¡f).  
ACB+ i=  våš, 90BAC+ i= -c . Mfnt, nfhz§fŸ BAC+  k‰W« ACB+  M»ait 

x‹W¡bfh‹W ãu¥ò¡ nfhz§fshF«.

nfhz« i -é‰fhd é»j§fŸ

 sini  = 
AC
AB   coseci  = 

AB
AC

 cosi  = 
AC
BC   seci  = 

BC
AC         (1)

 tani  = 
BC
AB   coti  = 

AB
BC

Ïnj ngh‹W, nfhz« (90 )i-c -é‰fhd é»j§fŸ

 (90 )sin i-c  = 
AC
BC  (90 )cosec i-c  = 

BC
AC

 (90 )cos i-c  = 
AC
AB  (90 )sec i-c  = 

AB
AC    (2)

 (90 )tan i-c  = 
AB
BC  (90 )cot i-c  = 

BC
AB

(1) k‰W« (2)-š cŸs é»j§fis x¥Ãl eh« bgWtJ,

 sini  = 
AC
AB  = (90 )cos i-c  coseci  = 

AB
AC  = (90 )sec i-c

 cosi  = 
AC
BC  = (90 )sin i-c  seci  = 

BC
AC  = (90 )cosec i-c

 tani  = 
BC
AB  = (90 )cot i-c  coti  = 

AB
BC  = (90 )tan i-c

A B

C

gl« 6.13
90 i-c

i
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K¡»a fU¤J              ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fŸ

br§nfhz K¡nfhz¤Âš i  v‹gJ xU FW§nfhz« våš,  
ãu¥ò¡ nfhz§fS¡fhd K¡nfhzéaš é»j§fë‹ 
K‰bwhUikfis eh« Ã‹tUkhW bgW»nwh«.

 sini  = (90 )cos i-c                         coseci  = (90 )sec i-c

 cosi  = (90 )sin i-c  seci  = (90 )cosec i-c

 tani  = (90 )cot i-c  coti  = (90 )tan i-c

vL¤J¡fh£L  6.10

 kÂ¥ò¡ fh©f : 
sin
cos

34
56
c
c

Ô®Î nfhz§fŸ 56c k‰W« 34c M»ait x‹W¡bfh‹W ãu¥ò¡nfhz§fŸ.   

Mfnt, ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fis¥ ga‹gL¤j, 

56cos c (90 34 )cos= -c c  = 34sin c. Mfnt, 1
sin
cos

sin
sin

34
56

34
34= =

c
c

c
c

vL¤J¡fh£L  6.11

 kÂ¥ò¡ fh©f : 
cot
tan

65
25
c
c

Ô®Î  25 (90 65 )tan tan= -c c c = 65cot c vd vGjyh«.   Mfnt,  

   1
cot
tan

cot
cot

65
25

65
65= =

c
c

c
c

vL¤J¡fh£L  6.12

 kÂ¥ò¡ fh©f : 
cos sin sin
cos sin cos

72 25 32
65 18 58

c c c
c c c

Ô®Î ãu¥ò¡ nfhz§fë‹ K¡nfhzéaš é»j§fis¥ ga‹gL¤j, eh« bgWtJ

     65 (90 25 ) 25cos cos sin= - =c c c c, 
  18 (90 72 ) 72sin sin cos= - =c c c c   
         58 (90 32 ) 32cos cos sin= - =c c c c. 

  `   1
cos sin sin
cos sin cos

cos sin sin
sin cos sin

72 25 32
65 18 58

72 25 32
25 72 32= =

c c c c
c c c

c c c
c c c

vL¤J¡fh£L  6.13

 35 60 55 30 1tan tan tan tan =c c c c  vd ãWÎf.

Ô®Î  35 (90 55 ) 55tan tan cot= - =c c c c, 

  60 (90 30 ) 30tan tan cot= - =c c c c vd vGjyh«.

 `  35 60 55 30tan tan tan tanc c c c = 55 30 55 30cot cot tan tanc c c c

                    = 55 30
tan tan

tan tan
55
1

30
1

# # #
c c

c c = 1
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vL¤J¡fh£L  6.14

  25cosec secA = c våš, A-I¡ fh©f.

Ô®Î (90 )cosec secA A= -c  vd ek¡F bjçÍ«. vdnt,

  (90 ) 25sec secA- =c c (  90 25A- =c c

           `  90 25A = -c c = 65c

   vL¤J¡fh£L 6.14-‹ Ô®éš, A-‹ kÂ¥ig¥ bgw ÏUòwK« sec-Mš 

tF¡fTlhJ. khwhf FW§nfhz§fë‹ K¡nfhzéaš é»j§fë‹ 

xUik¥ g©Ã‹ mo¥gilæš  A-‹ kÂ¥ig¡ fz¡»lnt©L«.  

   mjhtJ, a  k‰W« b  M»ait FW§nfhz§fŸ våš, 

     sin sina b=  (a b=

     cos cosa b= (a b= , g

vL¤J¡fh£L  6.15 

 33sin cosA = c våš, A-I¡ fh©f.

Ô®Î (90 )sin cosA A= -c  vd ek¡F¤ bjçÍ«. vdnt,

  (90 ) 33cos cosA- =c c (  90 33A- =c c

  `  90 33A = -c c = 57c

gæ‰Á 6.2

1. kÂ¥ò¡ fh©f.  

 (i) 
cos
sin

54
36

c
c     (ii) 

sec
cosec

80
10
c
c   (iii) (90 )sin seci i-c

 (iv) 
cosec
sec

70
20

c
c    (v) 

cos
sin

73
17

c
c   (vi) 

cot
tan

44
46

c
c .

2. RU¡Ff. 

 (i) 38 52 38 52cos cos sin sin-c c c c  (ii) 59 31
sin
cos cos cosec

10
80 +
c
c c c

 (iii) 
cos
sin

cot
tan

54
36

36
54-

c
c

c
c    (iv) 3

cot
tan

cos
sin

sec
cosec

23
67

2
1

48
42

2
5

29
61+ +

c
c

c
c

c
c

 (v)  
sin
cos

cos
sin

53
37

72
18

#
c
c

c
c     (vi) 2 ( )

7
( )

cosec
sec

sin
cos90 90

i
i

i
i-

+
-c c

 (vii) 
( )
( )

( )sin
sec

tan
cos sec

90
90

90
#

i
i

i
i i

-
-

-
-

c
c

c
 (viii) 2 60

cos
sin

sin
cos cos

55
35

35
55 2

+ -
c
c

c
c c

 (ix) 12 38 52 60 78cot cot cot cot cotc c c c c. 

F¿¥ò
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3. Ã‹tUtdt‰¿š A-‹ kÂ¥ig¡ fh©f.

 (i) 30sin cosA = c (ii) 49tan cotA=c   (iii) 35 1tan tanA =c  
 (iv) 35sec cosecA=c  (v) 43 1cosec cosA =c   (vi) 20 70sin tan secA 3=c c .

4. Ã‹tUtdt‰iw ãWÎf.

 (i) 48 42 0cos sin- =c c   (ii) 20 70 70 20 0cos cos sin sin- =c c c c

 (iii) (90 )sin tan sini i i- =c  (iv) ( ) ( )
1

cos
cos tan90 90

i
i i- -

=
c c .

6.5 K¡nfhzéaš m£ltizia¥ ga‹gL¤J« Kiw

 eh« ÏJtiu ,0c  30c, 45c, 60c k‰W« 90c M»at‰¿‹ K¡nfhzéaš 

é»j§fis¡ fz¡ÑL brŒnjh«.  br§nfhz K¡nfhz¤Â‹ Ô®it¡ fhz Ïit 

mšyhj khWg£l k‰w FW§nfhz§fë‹ K¡nfhzéaš é»j§fS« ek¡F¤  

njit¥gL»wJ.  mid¤J FW§nfhz§fë‹ sine, cosine k‰W« tangent-‹ njhuha 

kÂ¥òfŸ Ï¥ò¤jf¤Â‹ Ã‹gFÂæš bfhL¡f¥g£LŸsJ.

   ghifæ‹ Ã‹d§fis, xU ghif v‹gij 60 ãäl§fshfÎ«, xU ãäl« 

v‹gij 60 édhofshfÎ« Ãç¤J vGJ»nwh«.   xU  ãäl« v‹gJ 1l vdÎ«  xU 

édho v‹gJ 1m vdÎ« F¿¡f¥gL»wJ.  Mfnt, 

       1c = 60l k‰W« 1l = 60m.

 sine, cosine k‰W« tangent-‹ 0c Kjš 90c tiuæyhd mid¤J nfhz§fë‹ 

kÂ¥òfS« 6l Ïilbtë mséš eh‹F jrk Ïl¤ ÂU¤jkhf m£ltizæš 

bfhL¡f¥g£LŸsJ.  nkY«, K¡nfhzéaš m£ltiz _‹W gFÂfis cilaJ.

 (i) m£ltizæš ÏlJ nfhoæš cŸs ãuèš ghif 0c Kjš 90c tiu 

F¿¥Ãl¥g£LŸsJ.

 (ii) m£ltizæš mL¤JŸs g¤J ãušfŸ Kiwna  0l, 6l, 12l, 18l, 24l, 30l, 
36l, 42l, 48l k‰W« 54l v‹w jiy¥Ãš bfhL¡f¥g£LŸsJ.

 (iii) bghJé¤Âahr« (Mean Difference) v‹w jiy¥Ã‹ Ñœ IªJ ãušfŸ 

cŸsd.  mªj IªJ ãušfS¡F 1l, 2l, 3l, 4l k‰W« 5l vd jiy¥òfŸ 

bfhL¡f¥g£LŸsJ.

 nfhz§fŸ sine, cosine k‰W« tangent-‹ kÂ¥òfŸ  (ii)š F¿¥Ã£LŸsthW 6l-‹ 

kl§Ffëš g¤J ãušfshf bfhL¡f¥g£LŸsJ.  k‰w ãäl§fëš bfhL¡f¥g£l 

nfhz§fë‹ kÂ¥òfis¡ fhz bghJé¤Âahr m£ltizæš bfhL¡f¥g£LŸs 

kÂ¥òfis¡ bfh©L rçbrŒJ bfhŸsnt©L«.

 sine k‰W« tangent m£lizæš kÂ¥ig¡ fhQ«nghJ bghJé¤Âahr¤ij¡ 

T£l nt©L«, mnj rka« cosine m£lizæš bghJé¤Âahr¤ij¡ fê¡f nt©L«.
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vL¤J¡fh£L  6.16

  46 51sin c l-‹ kÂ¥ig¡ fh©f.

Ô®Î  sine m£ltizæèUªJ njitahd gFÂ ÑnH bfhL¡f¥g£LŸsJ.

 0l  6l 12l 18l 24l 30l 36l 42l 48l 54l  Mean Diff.

         .0 0c  0.1c       0.2c     0.3c     0.4c     0.5c      0.6c     0.7c     .0 8c     0.9c 1  2  3  4  5

46c   0.7290 6

 46 51 46 48 3= +c l c l l vd vGJf.  m£ltizæèUªJ eh« bgWtJ, 

                     46 48sin c l = 0.7290 

 3l-‹ bghJ é¤Âahr« = 0.0006

 `  46 51sin c l = 0.7290 + 0.0006 = 0.7296

vL¤J¡fh£L  6.17

 37 16cos c l-‹ kÂ¥ig¡ fh©f.

Ô®Î

 0l  6l 12l 18l 24l 30l 36l 42l 48l 54l  Mean Diff.

         .0 0c  0.1c       0.2c      0.3c      0.4c    0.5c      0.6c     0.7c     .0 8c     0.9c 1  2  3  4  5

37c   0.7965   7

 37 16c l = 37 12 4+c l l vd vGJf.  m£ltizæèUªJ,

           37 12cos c l  = 0.7965

  4l-‹ bghJ é¤Âahr«  = 0.0007 

 i -‹ kÂ¥ò 0cèUªJ 90c-¡F mÂfç¡F«nghJ cosi -‹ kÂ¥ò 1èUªJ 0-¡F 

Fiwtjhš, bghJ é¤Âahr¤ij¡ fê¡f nt©L«. 

 `  37 16cos c l = 0.7 5 0.000796 -  = 0.7958

vL¤J¡fh£L  6.18

 25 15tan c l-‹ kÂ¥ig¡ fh©f.

Ô®Î

 0l  6l 12l 18l 24l 30l 36l 42l 48l 54l  Mean Diff.

         .0 0c  0.1c       0.2c      0.3c      0.4c    0.5c      0.6c     0.7c     .0 8c     0.9c 1  2  3  4  5

25c   0.4706  11

 25 15c l = 25 12 3+c l l vd vGJf.  m£ltizæèUªJ, 
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         25 12tan c l    = 0.4706 

  3l-‹ bghJ é¤Âahr«  = 0.0011

  `  25 15tan c l = 0.4706 + 0.011 = 0.4717

vL¤J¡fh£L  6.19

 sin i  = 0.0958 våš, nfhz« i -it¡ fh©f. 

Ô®Î  0.0958 -¡F vÂuhf sine m£ltizæèUªJ, eh« fhQ« kÂ¥ò 5 30sin c l.

   (  5 30sin c l = 0.0958

               `  i  = 5 30c l

vL¤J¡fh£L  6.20

 0.0987sini =  våš, nfhz« i -it¡ fh©f.

Ô®Î  sine m£ltizæèUªJ, 0.09 3sin 9i = -¡F x¤j i -‹   kÂ¥ò   5 42c l k‰W« 

0.0006 ¡F vÂuhd kÂ¥ò 2l.  Mfnt, 

 sini =  0.0987   = 0.0993 -  0.0006 

  = sin5 42c l -   (2l‹ bghJ é¤Âahr«)

 sini = sin5 40c l

      5 40` ci = l

vL¤J¡fh£L  6.21

 0.4040tani =  våš, nfhz« i -‹ kÂ¥ig¡ fh©f.

Ô®Î  0.4040 ¡F vÂuhf tangent m£ltizæèUªJ, eh« fhQ« kÂ¥ò tan22 0c l.

 (  22 0.4040tan =c

             22` i = c

vL¤J¡fh£L 6.22

 RU¡Ff. 30 30 5 33sin cos+c l c l

Ô®Î  sine m£ltizæèUªJ, 30 30sin c l = 0.5075.  cosine m£ltizæèUªJ, 

5 30cos c l = 0.9954 k‰W« bghJ é¤Âahr« 3l = 0.0001.  Mfnt, 

          cos 5 33c l = 0.9954 -  0.0001 = 0.9953

  `  30 30 5 33sin cos+c l c l = 0.5075 0.9953+  = 1.5028
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vL¤J¡fh£L 6.23

 RU¡Ff. 70 12 48 54cos tan+c l c l

Ô®Î  cosine k‰W« tangent m£ltizæèUªJ, eh« fh©gJ 

  70 12cos c l = 0.3387 

  48 54tan c l = 1.1463

  `  70 12 48 54cos tan+c l c l = 0.3387 .14631+  

       = 1.4850

vL¤J¡fh£L 6.24

 gl« 6.14-š bfhL¡f¥g£LŸs br§nfhz K¡nfhz¤Â‹ 

gu¥gsit¡ fh©f.

Ô®Î  gl« 6.14-èUªJ, sin
AC
ABi=  &  10 14sin AB

3
=c l

 sine m£ltizæèUªJ, 10 12sin c l = 0.1771 k‰W« bghJ é¤Âahr« 2l= 0.0006

 `  sin10 14c l = 0.1777

 . AB0 1777
3

=

 `  AB  = 0.1777 3#  = 0.5331

 cos
AC
BCi=  (  10 14cos c l = BC

3

cosine m£ltizæèUªJ, 10 12cos c l = 0.9842 k‰W« bghJ é¤Âahr« 2l= 0.0001

 `  10 14cos c l = 0.9842 -  0.0001 = 0.9841

 . BC0 9841
3

=

 0.9841 3BC` #=  = 2.9523

 br§nfhz K¡nfhz¤Â‹ gu¥gsÎ = bh
2
1  = . .

2
1 2 9523 0 5331# #  

            = 0.786935565 

 `  br§nfhz K¡nfhz¤Â‹ gu¥gsÎ  = 0.7869 r.br.Û (njhuhakhf)

vL¤J¡fh£L 6.25

 6 br.Û MuKŸs t£l¤Â‹ ika¤Âš 165c nfhzmsit¤ jh§F« ehâ‹ 

Ús¤ij¡ fh©f.

C B

A

3 br.Û

gl« 6.14

10 14c l
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Ô®Î O-it ikakhf cila 6 br.Û MuKŸs t£l¤Â‹ ika¤Âš 165c nfhz 

msit¤ jh§F« eh© AB v‹f.  OC AB=  I tiuf, Mfnt C v‹gJ AB-‹ ika¥òŸë.  

vdnt,

 AOC+  = 
2

165c  = 28 30c l

br§nfhz K¡nfhz« ACO-éš, 

 2sin8 30c l= 
OA
AC (  AC = 2sin8 30c l #  OA

 AC  = 0.9914 #  6 = 5.9484 br.Û

      `  ehâ‹ Ús« AB = AC  #  2 =  5.9484 #  2 = 11.8968 br.Û

vL¤J¡fh£L 6.26

 8 myF MuKila t£l¤ÂDŸ mikªj 9 g¡f§fis¡ bfh©l xG§F 

gynfhz¤Â‹ g¡f¤Â‹ Ús« fh©f. 

Ô®Î AB v‹gJ 8 myF MuKila t£l¤ÂDŸ mikªj  9 g¡f§fŸ bfh©l xG§F 

gynfhz¤Â‹ xU g¡f« v‹f.  O v‹gJ t£l¤Â‹ ika« våš, AOB+  = 
9

360c  = 40c

.  OC AB=  I tiuf.  vdnt, 

 AOC
2
40 20+ = =

c c

 sin20c = 
OA
AC  = AC

8

 i.e., 0.3420 = AC
8

     AC  = 0.3420 #  8 = 2.736

 `  g¡f« AB-‹ Ús« = 2 #  AC = 2 #  2.736 = 5.472  myFfŸ

vL¤J¡fh£L 6.27

 6 br.Û g¡f msÎ bfh©l xG§F mWnfhz¤Âš mikªJŸs cŸt£l¤Â‹ 

Mu« fh©f. 

Ô®Î AB v‹gJ xG§F mWnfhz¤Â‹ xU g¡f« k‰W« O v‹gJ cŸt£l ika« 

v‹f.  OC AB=  I tiuf. r  v‹gJ t£l¤Â‹ Mu« våš, OC = r.  nkY«, 

O

A BC

6 br.Û
30l82c

gl« 6.15

A B
C

O

8 20
c

gl« 6.16
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 AOB+  = 
6

360c  = 60c  

      AOC` +   = 
2
60c  = 30c

          30tan c = 
r
AC

 i.e., 
3

1  = 
r
3

 `  r = .3 1 732#  = 5.196 br.Û 

 Mfnt, cŸt£l¤Â‹ Mu« = 5.196 br.Û 

gæ‰Á 6.3

1. Ã‹tUtdt‰¿‹ kÂ¥òfis¡ fh©f.

 (i) 26sin c (ii) 72cos c (iii) 35tan c (iv) 75 15sin c l 

 (v) 12 12sin c l (vi) 12 35cos c l (vii) 40 20cos c l (viii) 10 26tan c l 

 (ix) 20cot c (x) 40 20cot c l 

2. Ã‹tUtdt‰¿š i -‹ kÂ¥ig¡ fh©f.

 (i) .sin 0 7009i=  (ii) .cos 0 9664i =  (iii) .tan 0 3679i =  

 (iv) .cot 0 2334i =  (v) tan i  = 63.6567   

3. K¡nfhzéaš m£ltizia¥ ga‹gL¤Â RU¡Ff.

 (i) 30 30 40 20sin cos+c l c l  (ii) 45 27 20tan sin+c l c

 (iii) 63 12 12 42tan cos-c l c l  (iv) 50 26 18 70 12sin cos tan+ +c l c c l

 (v) 72 30tan cot+c c

4.  f®z« 20 br.Û k‰W« xU FW§nfhz« 48c bfh©l br§nfhz K¡nfhz¤Â‹ 

gu¥gsit¡ fh©f.

5. f®z« 8 br.Û k‰W« xU FW§nfhz« 57c bfh©l br§nfhz K¡nfhz¤Â‹ 

gu¥gsit¡ fh©f.

6. mo¥g¡f« 16 br.Û k‰W« c¢Á¡nfhz« 0 406 c l bfh©l ÏUrkg¡f 

K¡nfhz¤Â‹ gu¥gsit¡ fh©f. 

7. mo¥g¡f« 15 br.Û k‰W« c¢Á¡nfhz« 80c bfh©l ÏUrkg¡f K¡nfhz¤Â‹ 

gu¥gsit¡ fh©f. 

8. xU Vâ 30c nfhz mséš Rt‰¿š rhŒ¤J it¡f¥g£LŸsJ. mj‹ 

mo¥g¡f« Rt‰¿èUªJ 12 Û bjhiyéš cŸsJ våš, Vâæ‹ Ús« fh©f.

O

A BC 33br.Û

30o r

gl« 6.17
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9. 4 Û ÚsKŸs Vâ Rt‰¿‹ moghf¤ÂèUªJ 2 Û bjhiyéš rhŒ¤J 

it¡f¥g£LŸsJ våš, Vâ RtUl‹ V‰gL¤J« nfhz¤ij¡ fh©f.

10. 5 br.Û MuKŸs t£l¤Â‹ ika¤Âš 108c nfhzmsit¤ jh§F« ehâ‹ 

Ús¤ij¡ fh©f.

11. 6 br.Û MuKila t£l¤ÂDŸ mikªj 12 g¡f§fis¡ bfh©l xG§F 

mWnfhz¤Â‹ g¡f¤Â‹ Ús« fh©f. 

12. 24 br.Û g¡f msÎ bfh©l xG§F mWnfhz¤Âš mikªJŸs cŸt£l¤Â‹ 

Mu« fh©f. 

ãidéš bfhŸf

 � Ãjhfu° nj‰w«: 

xU br§nfhz K¡nfhz¤Âš f®z¤Â‹ ÛJ tiua¥gL« rJu¤Â‹ 

gu¥gsthdJ, k‰w Ïu©L g¡f§fë‹ ÛJ tiua¥gL« rJu§fë‹ 

gu¥gsÎfë‹ TLjY¡F rk«. 

 � K¡nfhzéaš é»j§fŸ: 

 br§nfhz K¡nfhz¤Âš i  xU FW§nfhz« v‹f.  i -it¥ bghW¤J 

MW K¡nfhzéaš é»j§fŸ Ã‹tUkhW

 sini  = 
f®z«

vÂ®¥g¡f«  coseci  = 
vÂ®¥g¡f«

f®z«

 cosi    = 
f®z«

mL¤JŸs g¡f«  seci  = 
mL¤JŸs g¡f«

f®z«

 tani  = 
mL¤JŸs g¡f«

vÂ®¥g¡f«  coti  = 
vÂ®¥g¡f«

mL¤JŸs g¡f«

 � K¡nfhzéaš é»j§fë‹ jiyÑœ bjhl®òfŸ:

 sini  = 
cosec

1
i

 cosi  = 
sec
1
i

 tani  = 
cot
1
i

  

 coseci  = 
sin
1
i

 seci  = 
cos
1
i

 coti  = 
tan
1
i

  

 � ãu¥ò nfhz§fë‹ K¡nfhzéaš é»j§fŸ: 
br§nfhz K¡nfhz¤Âš i  v‹gJ xU FW§nfhz« våš,  ãu¥ò 

nfhz§fë‹ K¡nfhzéaš é»j§fëèUªJ eh« Ã‹tU« 

K‰bwhUikfis¥ bgW»nwh«.

sini   = (90 )cos i-c               coseci  = (90 )sec i-c

 cosi  = (90 )sin i-c  seci  = (90 )cosec i-c

 tani  = (90 )cot i-c  coti  = (90 )tan i-c



7.1 m¿Kf«

 Geometry v‹w	bga®	Ïu©L	»nu¡f	th®¤ijfëš	

“òéia	 msélš” v‹w	 bghUëèUªJ	 bgw¥g£lJ.	

fhy¥ngh¡»š	 toéaš	 äf	 mHfhf	 mik¡f¥g£l	

jU¡f	 Kiwæš	 xG§FgL¤j¥g£l	 fâj	 m¿thF«.	

ÏJ	 òŸëfŸ,	 nfhLfŸ,	 js§fŸ,	 cUt§fS¡F	

ÏilnaÍŸs	 g©òfŸ	 k‰W«	 bjhl®òfis	

cŸsl¡»aJ.	Rkh®	».K.	3000	M©o‹	nghJ	K‰fhy	

v»¥J	 k‰W«	 ÁªJ	 rkbtëæš	 toéaš	 g‰¿a	

gÂÎfŸ	 fhz¥g£ld.	 tiuaW¡f¥glhj	 th®¤ijfŸ,	

tiuaiwfŸ	 k‰W«	 Cf§fŸ	 M»at‰whš	 toéaš	

bjhl§F»wJ.	Ïit	nj‰w§fS¡F«	tiugl§fS¡F«	

bfh©L¢	 brš»‹wd.	 ÏJ	 E£gkhd	 ghl«	 Mdhš,	

kd¡f©zhš	 vëjhf	C»¡fyh«.	 nkY«	 cWÂahd		

eilKiw¥	 ga‹ghLfis¡	 bfh©lJ.	 toéaš	

ãy§fis	 msbtL¥gÂš	 K¡»a	 g§fh‰¿dhY«,	

vL¤J¡fh£lhf,	j‰nghJ	f£Lkhd¤Âš	cWÂghLila	

ghy§fŸ,	é©btë	MŒÎ¡Tl§fŸ	k‰W«	äf¥bgça	

éisah£L	k‰W«	bghGJ	ngh¡F	mu§FfŸ	mik¡f	

Ï›t¿thdJ	 ga‹gL¤j¥gL»wJ.	 ô¡ë£o‹	

Kjšò¤jfkhd	  Elements-Ïš	 F¿¥Ãl¥g£litfë‹	

nk‰T¿a	 f£Lkhd¥	 gâfë‹	 toéaš	 nj‰w«	

bjëthf	vGj¥g£LŸsJ. 

toéaš

   Truth can never be told  so as to be understood, 
and not to be believed

 - WILLIAM BLAKE

Kj‹ik¡	F¿¡nfhŸfŸ

● toéaè‹	mo¥gil¡	fU¤Jfis	ãidÎ	T®jš.

● Ïizfu¤Â‹	 Ûjhd	 nj‰w§fis	 òçªJ	

bfhŸSjš.

● t£l¤Â‹	Ûjhd	nj‰w§fis	òçªJ	bfhŸSjš

7

Thales (pronounced THAY-lees)
»nu¡f	efukhd	äny£lÁš	

njÄ°	Ãwªjh®.	toéaèš	

fU¤Âaš	k‰W«	tiujš	

òçjY¡fhf	e‹F	m¿a¥g£lt®.	

xU	t£l¤Â‹	é£l¤ij	

K¡nfhz¤Â‹	Ú©l	g¡fkhf¡	

bfh©L	mj‰FŸ	xU	

K¡nfhz¤ij	tiuªjhš	Ú©l	

g¡f¤Â‰F	vÂnuÍŸs	nfhz«	

v¥nghJnk	br§nfhzkhF«	

v‹w	nj‰w¤ij	ãWédh®.	

ÃuäLfë‹	cau«	k‰W«	

fl‰fiu¡F«	f¥gY¡F«	

ÏilnaÍŸs	öu«	

M»afz¡FfS¡F	toéaš	

Kiwæš	Ô®Î	f©l¿ªjh®.	

toéaèš	cŒ¤j¿	

fhuz¤ij¥	ga‹gL¤Â	njÄ°	

nj‰w¤Â‰F	eh‹F	Jiz¤	

nj‰w§fis	Kj‹Kjèš	

ga‹gL¤Âdh®.	Ïj‰fhf	Kj‹	

Kiwahf	c©ikahd

	fâj	m¿P®	v‹W«	

fâj	f©LÃo¥òfis¡	

f©l¿ªj	Kjš	kåj®	vd	

Ït®ghuh£l¥g£lh®.	»nu¡f	

eh£o‹	VG	m¿Î	Ééfëš	

mšyJ	VG	Jwéfëš	xUtuhf	

és§»dh®.	nk‰f¤Âa	

g©gh£o‹	Kjš	j¤Jt	

nkijahf	k‰wt®fshš	mt®	

kÂ¡f¥g£lh®.	

njÄ°
(640 - 546 BC)

173
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7.2	 toéaš	mo¥gil¡	fU¤JfŸ

	 eh«	 Kªija	 tF¥òfëš	 go¤j	 Áy	 K¡»akhd	 toéaè‹	 mo¥gil¡	

fU¤Jfis	Ï¥gFÂæš	ãidÎ	T®nth«.

fU¤J gl« és¡f«

Ïiz

nfhLfŸ

x‹iwbah‹W	 bt£o¡	 bfhŸshkš	 xnu	
js¤Âš	bršY«	nfhLfis	ÏiznfhLfŸ	
v‹»nwh«.	ÏU	ÏiznfhLfS¡F	Ïilna	
cŸs	bjhiyÎ	v¥bghGJ«	rkkhf	ÏU¡F«.

bt£L«

nfhLfŸ

Ïu©L	nfhLfS¡F	xnubahU	bghJthd	òŸë	

ÏUªjhš	 mit	 bt£L«nfhLfŸ	 vd¥gL«.	

bghJ¥òŸë¡F	bt£o¡bfhŸS«	(bt£L¥òŸë)	

òŸë	v‹W	bga®.	mU»š	cŸsgl¤Âš	nfhLfŸ	
AB k‰W«	CD M»ait	0	v‹w	òŸëæš	bt£o¡	
bfhŸ»‹wd.

xUòŸë

tê¡nfhLfŸ

_‹W	 mšyJ	 mj‰F	 nk‰g£l	 nfhLfŸ	

xUòŸë	 tê¢	 br‹whš	 mit	 xUòŸë	

tê¡nfhLfŸ	 vd¥gL«.	 mU»š	 cŸs	

gl¤Âš	 nfhLfŸ	 l
1
,	 l

2
,	 l

3
	M»ait	 0 v‹w 

òŸëæ‹	 têna	 brš»‹wd.	 vdnt,	 mit	

xUòŸë	tê¡nfhLfŸ	vd¥gL«.

xUnfhlik¥

òŸëfŸ

_‹W	 mšyJ	 mj‰F	 nk‰g£l	 òŸëfŸ	

xnu	 ne®¡nfh£oš	 mikªjhš,	 mªj	

òŸëfŸ	 xUnfhlik¥	 òŸëfŸ	 vd¥gL«.	

m›thW	 Ïšiybaåš,	 mit	 xU	

nfhlikah¥òŸëfŸ	vd¥gL«.

7.2.1	 nfhz§fë‹	tiffŸ

 nfhz§fis	mt‰¿‹	nfhz	msÎfis¥	bghW¤J	tif¥gL¤jyh«.

bga®
FW§nfhz«	

(Acute Angle)
br§nfhz«	

(Right Angle)
éçnfhz«	 

(Obtuse Angle)
Ã‹tis	nfhz«

(Reflex Angle)

tiugl«

nfhz	

msÎ
90AOB+ 1 c AOB+ = 90c AOB90 1801 + 1c c AOB180 3601 + 1c c

l1

l2

A CB

C

A

B

D

O

l1

l2

l3

O

A

B

O
A

B

O

A

B

OB

O A



175

toéaš

ãu¥ò¡	nfhz§fŸ	 (Complementary Angles)
 ÏU	 nfhz	 msÎfë‹	 TLjš	 90c våš,	 m¡nfhz§fŸ	 x‹W¡bfh‹W	

ãu¥ò¡	nfhz§fshF«.

              vL¤J¡fh£lhf, A 52+ = c  k‰W« 38B+ = c våš,	nfhz« A+  k‰W« B+  
M»ait	x‹W¡bfh‹W	ãu¥ò¡	nfhz§fshF«.

äifãu¥ò¡	nfhz§fŸ	(Supplementary Angles)
 ÏU	 nfhz§fë‹	 TLjš	 180c	 våš,	 m¡nfhz§fŸ	 x‹W¡bfh‹W	

äifãu¥ò¡	nfhz§fshF«.	

		 vL¤J¡fh£lhf,	 112c  k‰W«	 68c		msÎ	bfh©l	nfhz§fŸ	x‹W¡bfh‹W	

äifãu¥ò¡	nfhz§fshF«.

7.2.2	 FW¡Fbt£o	(Transversal)
 Ïu©L	 mšyJ	 mj‰F	 nk‰g£l	 nfhLfis	 xU	 ne®¡nfhlhdJ	 bt›ntW	

òŸëfëš	bt£odhš	mj‰F	FW¡Fbt£o	v‹W	bga®.

 ÏU	Ïiz	nfhLfis	xU	FW¡Fbt£o	bt£Ltjhš	V‰gL«	nfhz§fŸ

bga® nfhz« tiugl«

F¤bjÂ®	nfhz§fŸ	rk« +1 = +3, +2 = +4, 
+5  = +7, +6   = +8

x¤j	nfhz§fŸ	rk« +1 = +5, +2 =  +6, 
+3 = +7, +4 =  +8

cŸbsÂ®	nfhz§fŸ	rk« +3 = +5, +4 =  +6

btë	vÂ®	nfhz§fŸ	rk« +1 = +7, +2 =  +8

cŸ	 nfhz§fŸ	 äif	 ãu¥ò¡	
nfhz§fŸ

+3 + +6 = 180c ;
+4 + +5 = 180c

7.2.3	 K¡nfhz§fŸ	(Triangles)

 xU	K¡nfhz¤Â‹	_‹W	nfhz§fë‹	TLjš180c.

  +A + +B ++C = 180c(gl« 7.1.)  

   (i) xU	 K¡nfhz¤Â‹	 xU	 g¡f«	 Ú£l¥gLtjhš	 V‰gL«	

btë¡nfhz«	mj‹	cŸbsÂ®	nfhz§fë‹	TLjY¡F	

rk«.  +ACD =  +BAC +  +ABC
 (ii) xU	 K¡nfhz¤Â‹	 btë¡nfhzkhdJ	 cŸbsÂ®	

nfhz§fis	él	mÂfkhf	ÏU¡F«.

 (iii) vªjbthU	K¡nfhz¤ÂY«	bgça	g¡f¤Â‰F	vÂnu	cŸs	

nfhz«	bgçajhf	ÏU¡F«.

A

B Cgl« 7.1

F¿¥òiu

B

A

DC
gl« 7.2

l
2

l
1

1 2

34

5 6

78

m
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r®trk	K¡nfhz§fŸ	(Congruent Triangles)

 xU	 K¡nfhz¤Â‹	 mid¤J	 g¡f§fS«,	 nfhz§fS«	 k‰bwhU	

K¡nfhz¤Â‹	 x¤j	 g¡f§fS¡F«,	 x¤j	 nfhz§fS¡F«	 rkkhdhš	

m«K¡nfhz§fŸ	r®trk	K¡nfhz§fŸ	vd¥gL«.

r®trk«	v‹gj‰F	eh«	‘/ ’	F¿p£il¥	ga‹gL¤J»nwh«.

és¡f« gl«

g-g-g

SSS

xU	K¡nfhz¤Â‹	_‹W	g¡f§fŸ		

k‰bwhU	K¡nfhz¤Â‹	_‹W	

g¡f§fS¡F	rkbkåš,	m›éU	

K¡nfhz§fS«	r®trkkhF«.

g-nfh-g

SAS

xU	K¡nfhz¤Â‹	ÏU	g¡f§fS«	

mit	 cŸsl¡»a	 nfhzK«	

k‰bwhU	 K¡nfhz¤Â‹	 ÏU	

g¡f§fS¡F«	 mit	 cŸsl¡»a	

nfhz¤Â‰F«	 rkbkåš,	 m›éU	

K¡nfhz§fS«	r®trkkhF«.

nfh-g-nfh

ASA

xU	 K¡nfhz¤Â‹	 ÏU	

nfhz§fS«	 mt‰whš	 Ïizªj	

g¡fK«	k‰bwhU	K¡nfhz¤Â‹	ÏU	

nfhz§fS¡F«		mt‰whš	Ïizªj	

g¡f¤Â‰F«	 rkkhdhš,	 m›éU	

K¡nfhz§fS«	r®trkkhF«.

nfh-nfh-g

AAS

xU	 K¡nfhz¤Â‹	 ÏU	

nfhz§fS«	 mj‹	 VjhtJ	 xU	

g¡fK«	 k‰bwhU	 K¡nfhz¤Â‹	

ÏU	 nfhz§fS¡F«	 x¤j	

g¡f¤Â‰F«	 rkbkåš,	 m›éU	

K¡nfhz§fS«	r®trkkhF«.	

br-f-g

RHS

xU	 br§nfhz	 K¡nfhz¤Â‹	

f®z«,	VnjD«	xU	g¡f«,	k‰bwhU	

br§nfhz	 K¡nfhz¤Â‹	

f®z«,	 xU	 g¡f«	 M»at‰¿‰F	

Kiwna	 rkkhf	 ÏU¥Ã‹,	 m›éU	

K¡nfhz§fS«	r®trkkhF«.

A

B C

P

R
ABC PQRT T/

A

B C

P

Q R

ABC PQRT T/

A

B
C

P

Q
R

ABC PQRT T/

A

B C

P

Q R

ABC PQRT T/

A

B C

P

Q R
ABC PQRT T/
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gæ‰Á	7.1

1. Ã‹tU«	nfhz§fë‹	ãu¥ò¡	nfhz§fis¡	fh©f.

 (i) 63c   (ii)  24c  (iii) 48c  (iv)  35c  (v) 20c
2. Ã‹tU«	nfhz§fë‹	äifãu¥ò¡	nfhz§fis¡	fh©f.

 (i) 58c    (ii) 148c  (iii) 120c  (iv) 40c  (v) 100c
3. Ã‹tU«	gl§fëš	x-‹	kÂ¥ig¡	fh©f.

 (i)  (ii) 

4. Ã‹tU«	nfhz	msÎfis¡	fh©f.

 i) xU	nfhz«	mj‹	ãu¥ò¡	nfhz¤ij¥	nghy	ÏU	kl§F.
 ii) xU	nfhz«	mj‹	äif	ãu¥ò¡	nfhz¤ij¥	nghy	eh‹F	kl§F.
 iii) xU	nfhz¤Â‹	äifãu¥ghdJ	mj‹	ãu¥ò¡	nfhz¤ij¥	nghy	eh‹F	

kl§F.
 iv) xU	 nfhz¤Â‹	 ãu¥ghdJ	 mj‹	 äifãu¥ò¡	 nfhz¤Âš	 M¿š	 xU	

g§F.
 v) äif	ãu¥ò¡	nfhz§fŸ	4:5 v‹w	é»j¤Âš	cŸsd.

 vi) ãu¥ò¡	nfhz§fŸ	3:2 v‹w	é»j¤Âš	cŸsd.	

5. Ã‹tU«	gl§fëš	x, y-‹	kÂ¥ig¡	fh©f.

 (i)  (ii) (iii) 

6. l1  || l2  k‰W« m1  xU	FW¡Fbt£o	v‹f.	  F+  = 65c våš,	k‰w	

nfhzmsÎfis¡	fh©f.

7. l1  || l2  våš	x -‹	kÂ¥ig¡	fh©f.	

 (i) (ii)

8. xU	 K¡nfhz¤Â‹	 nfhz§fŸ	 1:2:3	 v‹w	 é»j¤Âš	 ÏU¥Ã‹,	 mt‰¿‹	

nfhz	msÎfis¡	fh©f.

9. 3ABC-š	+A+ +B = 70c k‰W« +B + +C = 135c våš,	mj‹	nfhz	msÎfis¡ 

fh©f. 

10. bfhL¡f¥g£LŸs	 gl«	 3ABC-š	 g¡f«	 BC	 MdJ	 D  tiu	

Ú£l¥g£LŸsJ	våš,	+A k‰W«	+C ia¡	fh©f.

t
l1 (2 20)x + c

l2 (3 10)–x c

t

(3 20)x + c
x2 c

l1

l2

A D B

C

3x 2x
A D B

C

(3x+5)c(2x–25)c

A

B C D

120c40c

B A
DC EF

HG

l2

l1

m1

A B

xc

DC

(x– )20 c 40c

A B

DC

( 30)x + c xc

(115– )x c

A

D

B

C

E

O
3xc 60c

xcyc 90c
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7.3	 eh‰fu«	(Quadrilateral)
 eh‹F	g¡f§fŸ	k‰W«	eh‹F	Kidfshš	milgL«		cUt«	eh‰fu«	MF«.

 eh‰fu¤Â‹	eh‹F	nfhz§fë‹	TLjš	 360c MF«.

7.3.1	 Ïizfu«,	rhŒrJu«	k‰W«	rçtf¤Â‹	g©òfŸ

Ïizfu«

g¡f« vÂ®¥g¡f§fŸ	Ïiz	k‰W«	rk«

nfhz«
vÂ®¡	 nfhz§fŸ	 rk«	 k‰W«	 mL¤JŸs	

nfhz§fŸ	äifãu¥ò

_iyé£l« _iyé£l§fŸ	x‹iwbah‹W	ÏUrk¡	T¿L«

rhŒrJu«

g¡f« mid¤J	g¡f§fS«	rk«	k‰W«	vÂ®¥g¡f§fŸ	Ïiz

nfhz«
vÂ®	nfhz§fŸ	rk«,	k‰W«	mL¤JŸs	

nfhz§fŸ	äifãu¥ò.

_iyé£l« _iyé£l§fŸ	x‹W¡bfh‹W	ika¡F¤J¡nfhL.

rçtf«

g¡f« xU	nrho	vÂ®¥g¡f§fŸ	Ïiz

nfhz«
Ïizæšyh	 g¡f§fë‹	 Kidfëš	 cŸs	

nfhz§fŸ	äifãu¥ò

_iyé£l«
_iyé£l§fŸ	 rkkhf	 ÏU¡fnt©oa	

mtÁaäšiy

ÏUrkg¡f

rçtf«

g¡f«
xU	 nrho	 vÂ®¥g¡f§fŸ	 Ïiz,	 Ïizæšyh	

g¡f§fë‹	msÎfŸ	rk«

nfhz« Ïiz¥	g¡f§fë‹	Kidfëš	cŸs	nfhz§fŸ	rk«

_iyé£l« _iyé£l§fŸ	rk«

Ïizfu«

br›tf«
rhŒrJu«

rJu«

rçtf«

ÏU	rkg¡f
rçtf«

eh‰fu«
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(i) br›tf«	v‹gJ	rk	nfhz	msÎŸs	Ïizfu«	MF«.

(ii) rhŒrJu«	v‹gJ	rkg¡f	Ïizfu«	MF«.

   (iii) rJu«	v‹gJ	rkg¡f	msÎŸs,	rk	nfhz	msÎŸs	Ïizfu«	MF«.

   (iv) rJu«	v‹gJ	xU	br›tf«,	rhŒrJu«	k‰W«	Ïizfu«	MF«.

7.4	 Ïizfu«	(Parallelogram)
 vÂ®¥g¡f§fŸ	Ïizahf	cŸs	eh‰fu«	Ïizfu«	MF«.

7.4.1	 Ïizfu¤Â‹	g©òfŸ	

g©ò 1 : xU	Ïizfu¤Â‹	vÂ®¥	g¡f§fŸ	rk«.

juÎ  : ABCD v‹gJ	xU	Ïizfu«. vdnt, AB || DC k‰W« AD || BC

ã%Ã¡f : AB = CD k‰W« AD = BC

mik¥ò : BD   I	Ïiz¡f  

ã%gz«  :

 TABD k‰W«	TBCD M»at‰¿š. 

 (i)  +ABD =  +BDC (AB || DC k‰W«  BD  xU	FW¡F	bt£o.   
       vdnt,	x‹Wé£l	c£nfhz§fŸ	rk«.)

 (ii)  +BDA =+DBC  (AD || BC k‰W«  BD  xU	FW¡F	bt£o.

       vdnt,	x‹Wé£l	c£nfhz§fŸ	rk«.)

 (iii) BD bghJ¥	g¡f«

           `  TABD  /   TBCD (nfh-g-nfh	g©Ã‹	go)

  Mfnt, AB = DC k‰W« AD = BC  (x¤j	g¡f§fŸ	rk«)

g©ò 1-‹	kWjiy : xU	eh‰fu¤Â‹	vÂ®¥g¡f§fŸ	rkbkåš,	mªj	 eh‰fu«	X®	

ÏizfukhF«.

g©ò 2 : xU	Ïizfu¤Â‹	vÂ®¡	nfhz§fŸ	rk«.

juÎ   :  ABCD v‹gJ	xU	Ïizfu«.		

	 	 	 mÂš	AB || DC,  AD || BC

ã%Ã¡f : +ABC = +ADC k‰W«

    +DAB = +BCD

mik¥ò :  BD  I	Ïiz¡f

F¿¥ò

A

D C

B
gl« 7.3

A

D C

B
gl« 7.4
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A

D C

B

M

gl« 7.5

ã%gz« : 

 (i)  +ABD =  +BDC   (AB || DC k‰W«  BD  xU	FW¡F	bt£o  
        vdnt,	x‹Wé£l	c£nfhz§fŸ	rk«.)

 (ii)  +DBC  = +BDA   (AD || BC k‰W« BD  xU	 FW¡F	 bt£o.
        vdnt,	x‹Wé£l	c£nfhz§fŸ	rk«.)

 (iii) +  ABD + +  DBC  = +  BDC +  +  BDA 

     ̀  +ABC =  +ADC   

 Ïnjngh‹W,     +BAD = +BCD    

g©ò 2-‹	kWjiy: xU	eh‰fu¤Â‹	vÂ®¡	nfhz§fŸ	rkbkåš,	mªj	eh‰fu«	

X®		ÏizfukhF«.

g©ò  3 : Ïizfu¤Â‹	_iyé£l§fŸ	x‹iwbah‹W	ÏUrk¡	T¿L«.

juÎ  : ABCD v‹gJ	xU	Ïizfu«.		mÂš AB || DC k‰W« AD || BC

ã%Ã¡f : M v‹gJ	 _iyé£l«	 AC k‰W«	 BD-‹ 

ika¥òŸë .

ã%gz« :

 TAMB k‰W« TCMD M»at‰WŸ

 (i) AB = DC    Ïizfu¤Â‹	vÂ®¥g¡f§fŸ	rk«.

 (ii) +MAB = +MCD  x‹Wé£l	c£nfhz§fŸ  (a  AB || DC)

        +ABM = +CDM   x‹Wé£l	c£nfhz§fŸ (a  AB || DC)

 (iii) TAMB /  TCMD  (nfh-g-nfh	g©Ã‹	go)

    `  AM = CM k‰W« BM = DM  

       i.e., M v‹gJ	AC k‰W«	BD-‹	ika¥òŸë

    `  Ïizfu¤Â‹	_iyé£l§fŸ	x‹iwbah‹W	ÏUrk¡	T¿L«  

g©ò 3-‹	kWjiy: xU	eh‰fu¤Â‹	_iyé£l§fŸ	x‹iwbah‹W	ÏUrk¡T¿L«	

våš,	mªeh‰fu«	X®	ÏizfukhF«.
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   (i) Ïizfu¤Â‹	 _iyé£l§fŸ	 m›éizfu¤ij	 rk	 gu¥gsÎ	

bfh©l	ÏU	K¡nfhz§fshf¥	Ãç¡F«.

   (ii) Ïizfu¤Â‹	 _iyé£l§fŸ	 x‹W¡bfh‹W	 br§F¤J	 våš,	

mJ	rhŒrJu«	MF«.

   (iii) xnu	 moæ‹	 ÛJ«,	 ÏU	 Ïiz	 nfhLfS¡»ilnaÍ«	 mikÍ«	

Ïizfu§fŸ	rkgu¥òilait.

vL¤J¡fh£L 7.1

	 xU	 eh‰fu¤Âš	 _‹W	 nfhz§fë‹	 msÎfŸ	 100 , 84c c k‰W«	 76c	 våš,	

eh‹fhtJ	nfhz¤Â‹	msit¡	fh©f.

Ô®Î eh‹fhtJ	nfhz¤Â‹	msÎ	x c  v‹f.

	 eh‰fu¤Â‹	eh‹F	nfhz§fë‹	TLjš	360c 	MF«.		vdnt,

   100c+84c+76c+x c  = 360c
   260c+x c  = 360c
  i.e., x c  = 100c
 vdnt,	eh‹fhtJ	nfhz¤Â‹	msÎ	100c  MF«.

vL¤J¡fh£L 7.2

	 Ïizfu«	ABCD-š	+A = 65c	våš,	+B, +C k‰W«	+D M»at‰iw¡	fh©f.

Ô®Î ABCD  xU	Ïizfu«	k‰W«	+A = 65c  vd¡	bfhL¡f¥g£LŸsJ.

 AD || BC, AB I	FW¡Fbt£o	v‹f.		vdnt, 

                             +A+ +B = 180c

   65c+ B = 180c

   +B = 180 65-c c

   +B = 115c  

 Ïizfu¤Â‹	vÂ®¡	nfhz§fŸ	rk«	v‹gjhš,	eh«	bgWtJ

    +C =+A = 65c  k‰W« +D = +B = 115c

 Mfnt, +B = 115c ,  +C = 65c  k‰W« +D = 115c

vL¤J¡fh£L 7.3

 ABCD v‹w	 br›tf¤Â‹	 _iyé£l§fŸ	 AC k‰W«	 BD, M»ait O-éš	

bt£o¡bfhŸ»‹wd.		nkY«	+OAB = 62c	våš,		+OBC I¡	fh©f.

Ô®Î	 br›tf¤Â‹	_iyé£l§fŸ	rk«	k‰W«	x‹iwbah‹W	ÏUrk¡	T¿L«.		

	 vdnt, OA = OB k‰W« +OBA = +OAB = 62c

F¿¥ò

>>

A

D C

B

>

>

>>
65o

gl« 7.6
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 nkY«	br›tf¤Â‹	x›bthU	nfhzmsÎ«	90c  v‹gÂèUªJ

   +ABC = 90c

   +ABO  + +OBC =  90c

   62c  + +OBC = 90c

   +OBC  = 90c  -  62c

    = 28c

vL¤J¡fh£L 7.4

 ABCD v‹w	rhŒrJu¤Âš	+A = 76c våš,	 +CDB I¡	fh©f.

Ô®Î +A = +C = 76c  ( rhŒrJu¤Â‹	vÂ®¡	nfhz§fŸ)

  +CDB = xcv‹f.

  3CDB-š, CD = CB

   +CDB = +CBD = xc  

 +CDB+ +CBD + +DCB  = 180c  (K¡nfhz¤Â‹	nfhz§fŸ)

   2 76x +c c =180c  (  x2  = 104c

          xc  = 52c

   `+CDB = 52c

gæ‰Á 7.2

1. ABCD	v‹w	eh‰fu¤Âš	+A, +B, +C k‰W«	+D M»ad	2:3:4:6 v‹w	é»j¤Âš	

ÏUªjhš,	mt‰¿‹	msÎfis¡	fh©f.

2. Ïizfu«	ABCD-š	+A = 108c  våš,	+B, +C k‰W« +D I¡	fz¡»Lf.

3. bfhL¡f¥g£LŸs	gl¤Âš	ABCD xU	Ïizfu«.	

mÂš	+BAO = 30c , +DAO = 45c  k‰W«	+COD= 105c 
våš,	Ã‹tU«	nfhz§fis¡	fh©f.

 (i) +ABO (ii) +ODC (iii) +ACB (iv) +CBD

4. Ïizfu¤Â‹	 bgça	 nfhz	msthdJ	 Á¿a	 nfhz¤Â‹	 ÏUkl§»š	 30c  
FiwÎ	våš,	mid¤J	nfhz	msÎfisÍ«	fh©f.

5. Ïizfu«	 ABCD-š	 AB = 9 br.Û	 k‰W«	 mj‹	 R‰wsÎ	 	 30 br.Û	 våš,	

Ïizfu¤Â‹	g¡f	msÎfis¡	fh©f.

6. rhŒrJu¤Â‹	_iyé£l§fŸ	24 br.Û,	18 br.Û	våš,	mj‹	g¡f	msÎfis¡	

fh©f.

D C

A B

O

62c

gl« 7.7

A B

D C

76c

gl« 7.8

A

D C

B

45o

30o

105o

O
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 7. Ã‹tU«	gl§fëš	ABCD v‹gJ	xU	rhŒrJu«.	mÂš	x  k‰W«	y-‹	kÂ¥Ãid¡	

fh©f.

 (i)     (ii)         (iii)

8. rhŒrJu¤Â‹	 g¡fmsÎ	 10 br.Û	 k‰W«	 xU	 _iyé£l¤Â‹	 Ús«	 12 br.Û	

våš,	k‰bwhU	_iyé£l¤Â‹	Ús¤ij¡	fh©f.

 9. bfhL¡f¥g£LŸs	 gl¤Âš	 ABCD X®	Ïizfu«.	mÂš	

+A k‰W«	 +B-‹	 nfhz	 ÏUrkbt£ofŸ	 P v‹w 

òŸëæš	rªÂ¡»‹wd	våš,	+APB = 90c  vd	ãUÃ.

7.5	 t£l§fŸ	(Circles)
ãak¥ghij	(Locus)
 ãak¥ghij	 v‹gJ	 Áy	 toéaš	 ãgªjidfS¡F	

c£g£L	efU«	òŸëæ‹	ghijahF«.

 cjhuzkhf,	Ïu©L	 òŸëfëèUªJ	 rk	öu¤Âš	

efU«	 òŸëæ‹	 ãak¥ghij	 m¥òŸëfis	 Ïiz¡F«	

nfh£L¤J©o‹	ika¡F¤J¡	nfhlhF«.	

t£l§fŸ	(Circles)
 ãiyahd	 xU	 òŸëæèUªJ	 rk	 bjhiyéš	

efU«	òŸëæ‹	ãak¥ghij	xU	t£lkhF«.	

	 ãiyahd	 òŸë	 mj‹	 ika«	 vdÎ«	 khwhj	

Ïil¤öu«	Mu«	vdÎ«	miH¡f¥gL«.

	 t£l¤Â‹	éë«ò	mj‹	R‰wsÎ	vd¥gL«.	

eh© (Chord)
 t£l¥gçÂæ‹	 Ûjikªj	 ÏU	 òŸëfis	

Ïiz¡F«	nfh£L¤J©L	eh©	vd¥gL«.

é£l«	(Diameter)
 t£l¤Â‹	ika¤Â‹	têahf	bršY«	eh©	é£l«	vd¥gL«.

	 t£l¤Â‹	äf¥bgça	eh©	é£l«	MF«.

bt£L¡nfhL	(Secant)

 xU	 t£l¤ij	 ÏU	 bt›ntW	 òŸëfëš	 bt£o¢bršY«	 nfhL	 t£l¤Â‹	

bt£L¡nfhL	vd¥gL«.

A B

D C

E

P

A

D C

B

yc
xc

120c

A

D C

B

yc

xc40c
A

D C

B

yc

xc

62c

P Q

gl« 7.9

M
u«

é£l«

O

bjhLnfhL

eh©

bt£L¡nfhL

ika«
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bjhLnfhL	(Tangent)

 t£l¤ij	 xnubahU	 òŸëæš	 k£L«	 bjh£L¢bršY«	 nfhL	 t£l¤Â‹	

bjhLnfhL	vd¥gL«.

 bjhLnfhlhdJ	t£l¤ij	bjhL«	òŸë,	bjhLòŸë	vd¥gL«.

t£léš	(Arc of a circle)

 t£l¥gçÂæ‹	xU	gFÂ¡F	t£léš	v‹W	bga®.

 xU	 t£l¥gçÂæid	 Ïu©L	 rkk‰w	 ÃçÎfshf	

Ãç¤jhš	Á¿a	ÃçÎ	Á¿a	t£léš	vdÎ«,	bgça	ÃçÎ	bgça	

t£léš	vdÎ«	miH¡f¥L«.

bghJika	t£l§fŸ	(Concentric circles)

 xnu	 ika¥òŸëÍ«	Mdhš	 bt›ntW	Mu§fS«	 cila	

t£l§fŸ	bghJika	t£l§fŸ	vd¥gL«.

	 bfhL¡f¥g£LŸs	gl¤Âš	cŸs	Ïu©L	t£l§fŸ	O-it	

ikakhfÎ«	 bt›ntW	 Mu§fŸ	 r k‰W«	 R cila	 bghJika	

t£l§fŸ	MF«.

xU§»irÎ	é‰fŸ	(Congruent arcs )

 t£l¤ÂYŸs	Ïu©L	é‰fŸ	AB
! k‰W«	CD

! M»ait	t£l	ika¤Âš	jh§F«	

nfhz	msÎfŸ	rkbkåš,	mit	xU§»irÎ	é‰fŸ	MF«.		

Ïij	eh«	

  AB
! /  CD! Ï›thW	vGJnth«.		Mfnt,  

        AB! /  CD! ,  mAB!= mCD! ,+AOB = +COD

7.5.1	 t£l	eh©fë‹	g©òfŸ

 g©ò 

 rkÚsKŸs	eh©fŸ	t£l	ika¤Âš	rk	nfhz§fis¤	jh§F«.

mjhtJ,	gl«	7.13-š	eh© AB = eh©CD  ( +AOB  = +COD

 kWjiy

 eh©fshš	t£l	ika¤Âš	milgL«	nfhz«	

rkbkåš,	eh©fë‹	Ús§fŸ	rkkhF«.

mjhtJ, +AOB  = +COD (eh© AB = eh© CD

O

C

D

A

B
gl« 7.13

O

C D

A B

gl« 7.12

O

t£l¡	

nfhz¥gFÂ

t£l¤J©L

b
gç

a é
š Á¿a é

š

O r

R
B

gl« 7.11

A
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nj‰w« 1
 t£l	ika¤ÂèUªJ	ehâ‰F	tiua¥gL«	br§F¤J	ehiz	ÏU	rk¡	T¿L«.

juÎ  : O it	ikakhf	cila	t£l¤Âš,	é£l¤ij¤	jéu		

	 	 	 VnjD«	xU	eh©	AB k‰W«	OC=  AB
ã%Ã¡f	 :  AC = BC

mik¥ò	 :  OA k‰W« OB-I	Ïiz¡f

ã%gz«	: 
     TOAC k‰W«  TOBC-š

 (i) OA = OB    (t£l¤Â‹	Mu§fŸ.)

 (ii) OC  		 	 	 	 bghJ¥g¡f«

 (iii)  +OCA = +  OCB     (x›bth‹W« 90c, OC =  AB-èUªJ.)

 (iv) TOAC  /  TOBC                    (br-f-g	r®trk¤j‹ik.)

   ̀    AC = BC  
nj‰w«	1-‹	kWjiy : xU	 t£l¤Â‹	 ika¤ijÍ«,	 ehâ‹	 ika¥òŸëiaÍ«	

Ïiz¡F«	nfhL	ehâ‰F	br§F¤jhF«.

nj‰w« 2

 xU	 t£l¤ÂYŸs	 rk	 eh©fŸ	 t£l	 ika¤ÂèUªJ	

rköu¤Âš	ÏU¡F«.

juÎ	 	 : xU	t£l¤Â‹	ika«	O, Mu«	r	nkY«	eh©	AB = eh© CD.

ã%Ã¡f	 : OL = OM

mik¥ò	 : OL =  AB k‰W« OM =  CD I	tiuf. 
     OA k‰W« OC I	Ïiz¡f.

	ã%gz«	:  
(i)  AL  = 

2
1 AB k‰W« CM = 

2
1 CD    (t£l	ika¤ÂèUªJ	ehâ‰F	tiua¥gL«	

	 	 	 		 	 	 	 	br§F¤J	ehiz	ÏUrk¡T¿L«.)

  AB  = CD (  
2
1 AB = 

2
1 CD (  AL = CM 

(ii)  OA  = OC   (Mu§fŸ)

(iii) +OMC= +  OLA         (x›bth‹W«  90c )

(iv) TOLA /  TOMC  (br-f-g r®trk¤j‹ik.) 
 `   OL = OM 

 Mfnt,		eh©	AB	k‰W«	CD	M»ait	O-éèUªJ	rk	bjhiyéš	cŸsd. 

nj‰w«	2-‹	kWjiy : xU	 t£l¤Âš	 t£l	 ika¤ÂèUªJ	 rköu¤Âš	 mikÍ«	

eh©fŸ	rkÚsKŸsit	MF«.

A C B

O

gl« 7.14

O

C

D

A

B
gl« 7.15

L

M
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vL¤J¡fh£L 7.5

 10  br.Û	MuKŸs	t£l¤Âš	 16 br.Û	 ÚsKila	 eh©	t£l	ika¤ÂèUªJ	

v›tsÎ	öu¤Âš	cŸsJ?

Ô®Î eh© AB-‹	Ús«	16 br.Û

 eh© AB-‹	ika¥òŸë	C.

 t£l¤Â‹	Mu«	OA-‹	Ús«	10 br.Û

 AB =  16 br.Û

 AC =  
2
1 16#  = 8 br.Û

 OA =  10 br.Û

br§nfhz	K¡nfhz« OAC-š,

 OC
2  = OA2  -  AC2

  = 102 -  82 = 100 -  64 = 36 br.Û

         `  OC = 6 br.Û

 Mfnt,	t£l¤Â‹	ika¤ÂèUªJ	eh©	6 br.Û	bjhiyéš	cŸsJ.

vL¤J¡fh£L 7.6 

	 Ïu©L	bghJika	t£l§fëš	btët£l¤Âš	tiua¥g£l	 eh©	AB	 ahdJ	

cŸt£l¤ij	C	k‰W«	D-š	bt£L»wJ	våš,	AC = BD vd	ã%Ã.

Ô®Î juÎ : btët£l	eh©	AB	cŸt£l¤ij	C k‰W«	D-š	bt£L»wJ.

ã%Ã¡f	 : AC = BD

mik¥ò	 :  OM =  AB tiuf

ã%gz« :

 OM =  AB   (mik¥Ã‹	go)

 ÏÂèUªJ	OM =  CD (ACDB xU	ne®nfhL)

 btët£l¤Âš,

  AM = BM               (1) (a  eh© AB-ia	OM ÏUrk¡	T¿L«)

 cŸt£l¤Âš,

  CM = DM              (2) (a  eh© CD-ia	OM ÏUrk¡	T¿L«)

 (1) k‰W« (2)-èUªJ, eh«	bgWtJ

  AM -  CM = BM -  DM

   AC = BD

10
b
r.
Û

A B

O

C
16br.Û

gl« 7.16

A B

O

C M D

gl« 7.17
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7.5.2	 t£l¤ÂDŸ	mikªj	nfhz§fŸ

nj‰w«	 3 

 xU	t£léš	ika¤Âš	 jh§F«	 nfhz«	mªj	éšiy¤	 jé®¤J	 t£l¤Â‹	

ÛÂ¥gçÂæš	VnjD«	xU	òŸëæš	V‰gL¤J«	nfhz¤ij¥	nghš	ÏU	kl§fhF«.

juÎ  : O-it	ikakhf	cila	t£l¤Âš	AXB v‹gJ	xU	éš,	AXB
! v‹w	éš	t£l	

ika¤Âš	jh§F«	nfhz«	+AOB.  +ACB v‹gJ	 AXB
! v‹w	éšiy	

jé®¤J	t£l¥	gçÂæš	VnjD«	xU	òŸëæš	V‰gL¤J«	nfhz«.

ã%Ã¡f : +AOB = 2 +ACB
mik¥ò :  CO it	Ïiz¤J	D tiu	Ú£o¡fÎ«

ã%gz« : 
 (i) OA = OC    (Mu§fŸ)

 (ii)  +OCA = +OAC  (rkg¡f¤Â‰F	vÂnu	cŸs	nfhz§fŸ	rk«.)

 (iii) TAOC-š     
   +AOD = +OCA + +OAC (K¡nfhz¤Â‹	btë¡nfhz«    
        cŸbsÂ®	nfhz§fë‹	TLjY¡F¢	rk«.)
 (iv)  +AOD = +OCA + +OCA (+OAC = +OCA vd¥	ÃuÂæl)

 (v)  +AOD = 2 +OCA  (TLjš) 

 (vi) Ïnjngh‹W TBOC-š,

   +BOD = 2 +

 (vii) +AOD + +BOD = 2 +OCA + 2+OCB  

                              = 2(+OCA + +OCB)       

 (viii)  +AOB = 2 +ACB    (a  +AOD + +BOD = +AOB, 

         +OCA + +OCB  = +ACB) 

gl« 7.18 gl« 7.19

DX D

gl« 7.20

       C

B O
A

A

B

C

O

DX

C

A B

O

X
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  (i) miut£l¤Âš	mikÍ«	nfhz«	br§nfhzkhF«. 
  (ii) xnu	t£l¤J©oš	mikÍ«	nfhz§fŸ	rk«.

7.5.3	 t£l	eh‰fu«	(Cyclic Quadrilateral)
nj‰w«	4
 t£l	 eh‰fu¤Â‹	 vÂ®¡	 nfhz§fë‹	 TLjš	 180cMF«	 (mšyJ)	 t£l	

eh‰fu¤Â‹	vÂ®¡nfhz§fŸ	äifãu¥ò¡	nfhz§fŸ.

juÎ  : O-it	ikakhf	cila	t£l¤Âš	ABCD xU	eh‰fu«.

ã%Ã¡f : +BAD  + +BCD = 180c, +ABC + +ADC = 180c

mik¥ò :  OB k‰W« OD-ia	Ïiz¡f. 

ã%gz«	:
 (i) +BAD = 

2
1 +BOD (t£l	ika¤Âš	jh§F«	

nfhzkhdJ	m›éšiy	jé®¤J	t£l¥gçÂæš	

V‰gL¤J«	nfhz¤ij	nghš	ÏUkl§F.)

 (ii) +BCD = 
2
1   (Ã‹tis +BOD)

 (iii) `  +BAD + +BCD = 
2
1 +BOD + 

2
1  (Ã‹tis +BOD)  ((i) k‰W« (ii)-I	T£l)

         i.e., +BAD + +BCD = 
2
1 (+BOD + (Ã‹tis +BOD))

         i.e., +BAD + +BCD = 
2
1 ( 360c) (t£l	ika¤Â‹	bkh¤j	nfhz« 360c)

         i.e., +BAD + +BCD = 180c

 (iv) Ïnjngh‹W,  +ABC + +ADC = 180c   

nj‰w«	4-‹	kWjiy : eh‰fu¤Â‹	 vÂ®¡nfhz§fë‹	 TLjš	 äifãu¥ò¡	

nfhz§fŸ	våš,	mªj	eh‰fu«	t£l	eh‰fu«	MF«.

nj‰w« 5 

 t£l	 eh‰fu¤Â‹	xU	 g¡f¤ij	 Ú£o¥gjhš	V‰gL«	

btë¡nfhz«	cŸbsÂ®	nfhz¤Â‰F¢	rk«

juÎ  : t£l	eh‰fu«	ABCD-š,	g¡f«	AB MdJ	E tiu	

Ú£l¥g£LŸsJ.

ã%Ã¡f : +CBE = +ADC

F¿¥ò

CA

B

E

D

gl« 7.22

C

A

B D

gl« 7.21

O
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ã%gz«	 : 

 (i) +ABC + +CBE = 180c  (ne®¡nfh£L¢	nrho)

 (ii) +ABC + +ADC = 180c (t£l	eh‰fu¤Â‹	vÂ®¡	nfhz§fŸ) 

           (i) k‰W«	(ii)-èUªJ 
 (iii) +ABC + +CBE = +ABC + +ADC   
 (iv) `  +CBE = +ADC    

vL¤J¡fh£L 7.7

 gl«	7.27-š,	x vd¡	F¿¥Ã£l	nfhz¤Â‹	kÂ¥ig¡	fh©f.

(i) (ii) (iii) (iv)

Ô®Î xU	t£léš	t£l	ika¤Âš	jh§F«	nfhz«,	mªj	éšiy¤	jé®¤J	t£l¤Â‹	

ÛÂ¥gçÂæš	VnjD«	xU	òŸëæš	V‰gL¤J«	nfhz¤ij¥	nghš	ÏU	kl§fhF«	vd	

eh«	m¿nth«.

 (i) +AOB  = 2 +ACB

  +ACB  =  
2
1 +AOB 

            x  =  
2
1 80# c = 40c                                   

 (ii) Ã‹tis	+AOB  = 2 +ACB

                               x = 2 100# c = 200c

               

         

             (iii)  +ABC + +BCA + +CAB =  180c  

      56c  + 90c  + +CAB = 180c       

                      ( BCAa + =  miu	t£l¤Âš	mikÍ«	nfhz«	 90= c)

   +CAB =180c-  146c

   x  = 34c

gl« 7.23

C
    

A B

O

 80c

xc

gl« 7.24
C

A B
O

xc

100c

gl« 7.26

C

A B

O

25
c

xc

2
0c

gl« 7.25

C

A BO

xc
56c

C

A B
O

xc

100c

C

A BO
xc

56c

C
    

A B

O

 80c

xc
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               (iv)       OA = OB = OC  (Mu§fŸ)

            +OCA = +OAC = 25c

           +OBC  = +OCB = 20c

                           +ACB = +OCA + +OCB

                                           = 25c  + 20c  = 45c

                               +AOB = 2 +ACB
                                         x  = 2 54# c= 90c

vL¤J¡fh£L	7.8  

	 	gl«	7.27-š	,	t£lika« O, +ADC = 120c	våš,	x-‹	kÂ¥ig¡	fh©f.

Ô®Î ABCD  xU	t£l	eh‰fu«. 

   +ABC + +ADC = 180c

   +ABC = 180c  -  120c  = 60c

	 	 	 nkY«,  +ACB = 90c    ( miu	t£l¤Âš	mikªj	nfhz« )

 3ABC-š,

 +BAC + +ACB + +ABC  = 180c

   90 60BAC+ + +c c = 180c

   +BAC = 180c  -  150c  

   x = 30c

gæ‰Á 7.3

1. 15  br.Û	 MuKŸs	 t£l¤Âš	 18 br.Û	 ÚsKŸs	 eh©	 t£l	 ika¤ÂèUªJ	

v›tsÎ	bjhiyéš	cŸsJ	vd¡	fh©f.

2. 17 br.Û	 MuKŸs	 t£l¤Âš	 16 br.Û	 ÚsKŸs	 eh©	 t£l	 ika¤ÂèUªJ	

v›tsÎ	bjhiyéš	cŸsJ	vd¡	fh©f.

3. t£l	 ika¤ÂèªJ	 24 br.Û	 bjhiyéš	 cŸs	 ehâ‹	 Ús«	 20 br.Û	 våš,	

t£l¤Â‹	Mu«	fh©f.

4. 17 br.Û	MuKŸs	t£l¤Â‹	ika¤ÂèUªJ	8 br.Û	bjhiyéš	cŸs	ehâ‹	

Ús¤ij¡	fh©f.

5. 25 br.Û	MuKŸs	t£l¤Â‹	ika¤ÂèUªJ	15 br.Û	bjhiyéš	cŸs	ehâ‹	

Ús¤ij¡	fh©f.

C

A B

O

25
c

xc

2
0c

C

A B
O

D

xc

120c

gl« 7.27
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6. gl¤Âš,	 O-it	 ikakhf	 cila	 t£l¤Âš	 Ïizahf	

cŸs	 eh©fŸ	 AB k‰W«	 CD.	 t£l¤Â‹	Mu«	 5 br.Û 

mÂš	AB = 6 br.Û,	CD = 8 br.Û,	OP =  AB k‰W«	CD =  OQ 

våš,	PQ-‹	Ús¤ij¡	fh©f.

7. t£l	ika¤Â‹	vÂbuÂnu	(ÏUòwK«)	mikªj	Ïizahd	eh©fë‹	Ús§fŸ	

AB = 10 br.Û	k‰W«	CD = 24 br.Û.		eh©fS¡F	Ïilna	cŸs	bjhiyÎ	17 br.Û	

våš,	t£l¤Â‹	Mu¤ij¡	fh©f.

8. gl¤Âš	O-it	ikakhf	cila	t£l¤Âš	Ïizahd	eh©fŸ		

AB = 8 br.Û	k‰W«	CD = 6 br.Û,	t£l¤Â‹	Mu«	5 br.Û,	OP=AB 

k‰W«	OQ=CD våš,	PQ-‹	Ús¤ij¡	fh©f.

9. Ñœ¡f©l	gl§fëš	x -‹	kÂ¥ig¡	fh©f.

 (i)     (ii)    (iii)

 (iv)     (v)    (vi)

10. gl¤Âš	 AB k‰W«	 CD	 M»ait	 t£lika«	

O	 têna	 bršY«	 ne®¡nfhLfŸ.	 AOC+  = 98c  

k‰W«	+CDE = 35c  våš		(i) +DCE 

(ii) +ABC M»at‰iw¡	fh©f.

 

A B

O

C Q D
P

C

A

D

B

O

P

Q

A

B
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90c

xc
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0c
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O
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c
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A

30c

O
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11. gl¤Âš	 O-it	 ikakhf	 cila	 t£l¤Âš	

PQ  v‹gJ	 é£l«.	 	 +PQR = 55c, 
+SPR = 25c  k‰W«	 +PQM = 50c våš,	

(i) +QPR, (ii) +QPM  k‰W«	 	 (iii)  +PRS 
M»at‰iw¡	fh©f.

`12. gl¤Âš	 ABCD v‹w	 t£l	 eh‰fu¤Â‹	

_iyé£l§fŸ	 P v‹w	 òŸëæš	 bt£o¡	

bfhŸ»‹wd.	 +DBC = 30c  k‰W«	 +BAC = 50c  
våš,		(i) +BCD  (ii) +CAD  M»at‰iw¡	fh©f.

  

13. gl¤Âš	ABCD v‹w	t£l	eh‰fu¤Âš	 	AB || DC. 

+BAD =100c våš,	 (i) +BCD  (ii) +ADC  

(iii) +ABC  M»at‰iw¡	fh©f.

14. gl¤Âš	 ABCD v‹w	 t£l	 eh‰fu¤Âš		

+BCD = 100c  k‰W«	+ABD = 50c  våš,	 +ADB-‹ 

kÂ¥ig¡	fh©f.

15. gl¤Âš	 O-it	 ikakhf	 cila	 t£l¤Âš

+AOC = 100c k‰W«	mj‹	xUg¡f«	 AB MdJ	

D tiu	Ú£l¥gL»wJ	våš,	(i) +CBD  (ii) +ABC 
M»at‰iw¡	fh©f.

D
C

BA

100c

D C

B

A

100c

50c

100c

A
B

C

D

O

C

D

B
A

P

50c 30c

P
25c

Q

S

M

50c

55c

R

O
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ãidéš	bfhŸf

 � xU	Ïizfu¤Â‹	vÂ®¥	g¡f§fŸ	rk«.

 � xU	Ïizfu¤Â‹	vÂ®¡	nfhz§fŸ	rk«.

 � Ïizfu¤Â‹	_iyé£l§fŸ	x‹iwbah‹W	ÏUrk¡	T¿L«.

 � br›tf«	v‹gJ	rk	nfhz	msÎŸs	Ïizfu«	MF«.

 � rhŒrJu«	v‹gJ	rkg¡f	Ïizfu«	MF«.

 � rJu«	v‹gJ	rkg¡f	k‰W«	rknfhz	msÎŸs	Ïizfu«	MF«.

 � Ïizfu¤Â‹	_iyé£l§fŸ	m›éizfu¤ij	rk	gu¥gsÎ	bfh©l	ÏU	

K¡nfhz§fshf¥	Ãç¡F«.

 � Ïizfu¤Â‹	_iyé£l§fŸ	x›bth‹W«	Ïizfu¤ij	Ïu©L	r®trk	

K¡nfhz§fshf¥	Ãç¡F«.

 �  Ïizfu¤Â‹	 _iyé£l§fŸ	 x‹W¡bfh‹W	 br§F¤J	 våš,	 mJ	

rhŒrJu«	MF«.

 �  xnu	moæ‹	ÛJ«,	ÏU	Ïiz	nfhLfS¡»ilnaÍ«	mikÍ«	Ïizfu§fŸ	

rkgu¥òilait.

 � 	rkÚsKŸs	eh©fŸ	t£l	ika¤Âš	rk	nfhz§fis¤	jh§F«.

 � eh©fshš	 t£l	 ika¤Âš	 milgL«	 nfhz«	 rkbkåš,	 eh©fë‹	

Ús§fŸ	rkkhF«.

 � t£l	 ika¤ÂèUªJ	 ehâ‰F	 tiua¥gL«	 br§F¤J	 ehiz	 ÏUrk¡	

T¿L«.

 � xU	t£l¤ÂYŸs	rk	eh©fŸ	t£l	ika¤ÂèUªJ	rk	öu¤Âš	ÏU¡F«.

 � xU	t£léš	ika¤Âš	 jh§F«	 nfhz«	mªj	éšiy¤	 jé®¤J	t£l¤Â‹	

ÛÂ¥gçÂæš	 VnjD«	 xU	 òŸëæš	 V‰gL¤J«	 nfhz¤ij¥	 nghš	 ÏU	

kl§fhF«.

 � miut£l¤Âš	mikÍ«	nfhz«	br§nfhzkhF«. 

 � xnu	t£l¤J©oYŸs	nfhz§fŸ	rk«.

 � t£l	 eh‰fu¤Â‹	 vÂ®¡	 nfhz§fë‹	 TLjš	 180cMF«	 (mšyJ)	 t£l	

eh‰fu¤Â‹	vÂ®¡nfhz§fŸ	äifãu¥ò¡	nfhz§fŸ.

 � t£l	eh‰fu¤Â‹	xU	g¡f¤ij	Ú£o¥gjhš	V‰gL«	btë¡nfhz«	cŸbsÂ®	

nfhz¤Â‰F¢	rk«



mséaš

8.1  m¿Kf«

 K¡nfhz§fŸ, br›tf§fŸ, rJu§fŸ, 

t£l§fŸ k‰W« nfhs§fŸ  ngh‹w tot§fis e« 

m‹whl thœéš fh©»nwh«.  Ït‰¿š Áyt‰¿‹ 

g©òfis¥ g‰¿ eh« K‹ng m¿ªÂU¡»nwh«.

 toéaš tot§fë‹ msÎfis¥ g‰¿¡ TW« 

fâj¤Â‹ gFÂ mséaš vd¥gL«.  thœ¡ifæ‹ 

gšntW Jiwfëš toéaš xU K¡»akhd Jiwahf 

fUj¥gLtjhš mséaY« äf K¡»akhdjhF«.

 f£oléaš k‰W« j¢Réaš M»at‰¿š 

R‰wsÎ, gu¥gsÎ k‰W« fdmsÎ M»ait K¡»a 

g§F t»¡»‹wd.  cy»‹ c©ik¢ NHšfëš 

gu¥ò k‰W« fdmsÎ M»ad ga‹gL¤j¥gL»‹wd.  

Ï‹iwa NHèš ÏUgçkhz cUt§fë‹ R‰wsÎ 

k‰W« gu¥gsÎ nkY« K¥gçkhz cUt§fë‹ òw¥gu¥ò 

k‰W« fdmsÎ M»at‰iw¡ f©l¿a¥ ga‹gL« 

N¤Âu§fis x›bthUtU« f‰gJ äf mtÁa«.

 Ïªj m¤Âaha¤Âš t£lnfhz¥ gFÂfë‹ 

éšè‹ Ús« k‰W« gu¥ò nkY« fd¢rJu«, 

fd¢br›tf« M»at‰¿‹ òw¥gu¥ò k‰W« fdmsÎ 

M»at‰iw¥ g‰¿ m¿nth«.

● t£l nfhz¥gFÂæ‹ éšè‹ Ús«, R‰wsÎ k‰W« 

gu¥gsÎ M»at‰iw¡ fhQjš

● fd rJu¤Â‹ òw¥gu¥ò k‰W« fd msÎ fhQjš

● fd br›tf¤Â‹ òw¥gu¥ò k‰W« fd msÎ fhQjš

Kj‹ik¡ F¿¡nfhŸfŸ

äf¢ Áwªj fâj 

m¿P®fëš xUtuhd 

M®¡»äO° (Archimedes) 
v‹gt®  ÁÁè¤ 

ÔéYŸs »nu¡f efuhd 

Áuh¡Ti[¢ rh®ªjt®.    

mt® ».K. 287 Ïš Ãwªjh®.  

xU t£l¤Â‹ cŸns 

mikªj xG§F gynfhz« 

k‰W« btëna mikªj 

xG§F gynfhz¤ij¥ 

ga‹gL¤Â  r  -‹ kÂ¥ig¡ 

fhz br›éa Kiwia 

M®¡»äO° bjhl§»dh®.  

nfhs¤Â‹ gu¥ò k‰W« 

fdmsÎ fhz¢ rçahd 

N¤Âu§fis¡ f©l¿ªj 

bgUik mtiuna rhU«.  

gutisa¥ gFÂ k‰W« 

‘M®¡»äOÁ‹ RUŸ’ 

v‹W miH¡f¥gL«. 

RUë‹ t£l¡nfhz¥gFÂ 

ngh‹w gy gu¥òfis¡ 

fz¡»£lh®.  j‹Dila 

gil¥òfŸ _y« fâj 

Ïa‰ÃaY¡F mo¤js« 

mik¤jh®.

M®¡»äO°

».K. 287 - 212

The most beautiful plane fi gure is – the circle and the most                
beautiful solid  fi gure – the sphere  

- PYTHAGORAS

194



8.2  t£l¡nfhz¥gFÂ (Sector)

O-it ikakhf¡ bfh©l xU 

t£l¤Â‹ nkš cŸs P, Q v‹w 

ÏU òŸëfŸ, t£léš (Arc) PQ,
+POQ k‰W« t£l¡nfhz¥gFÂ POQ 
M»at‰iw cUth¡F»wJ. t£léš 

PQ MdJ PQ
! vd¡ F¿¡f¥gL»wJ. 

Ïªj t£léš P-š bjhl§» fofhu« 

R‰W« Âir¡F vÂ®¤Âiræš  Q-it 

neh¡» brš»wJ. t£léš PQ
!, 

Mu§fŸ OP k‰W« OQ Ït‰whš milgL« gFÂ, t£l¡nfhz¥gFÂ POQ MF«. gl« 

8.1-š ÏUªJ PQ
!

 k‰W« QP! v‹w t£lé‰fŸ bt›ntwhdit v‹gij fh©»nwh«.

  K¡»a fU¤J                                                          t£l¡nfhz¥gFÂ

xU t£l¤Â‹ Ïu©L Mu§fŸ k‰W« Ïªj Mu§fshš bt£l¥gL« 

éš M»at‰whš milgL« gFÂ t£l¡nfhz¥gFÂ (Sector) 
vd¥gL«.

8.2.1 ika¡nfhz« mšyJ t£l¡nfhz« (Central Angle)

K¡»a fU¤J                                                                 ika¡nfhz«

xU t£l¡nfhz¥gFÂæ‹ t£léš, m›t£l¡nfhz¥gFÂ 

mikªJŸs t£l¤Â‹ ika¤Âš V‰gL¤J« nfhz«   ika¡nfhz« 

mšyJ t£l¡nfhz« (Central angle) vd¥gL«.

 gl« 8.2-š, PQ! v‹w t£léš t£l¤Â‹ ika¤Âš V‰gL¤J« nfhz« i  v‹f. 

vdnt, t£l¡nfhz¥gFÂ POQ-‹ ika¡nfhz«  i  MF«. 

vL¤J¡fh£lhf,

 1. miut£l« v‹gJ ika¡nfhz« 180c  bfh©l xU 

t£lnfhz¥ gFÂahF«.

 2. fhšt£l« v‹gJ ika¡nfhz« 90c  bfh©l xU 

t£lnfhz¥ gFÂahF«.

8.2.2 xU t£l¡nfhz¥gFÂæ‹ éšè‹ Ús« 

 t£l¡nfhz¥gFÂ POQ-š éšè‹ Ús« v‹gJ t£l¥ 

gçÂæ‹ nkš OP k‰W« OQ v‹w Ïu©L Mu§fshš bt£l¥gL« 

gFÂæ‹ ÚskhF«.  t£l¡nfhz¥gFÂæ‹ éšè‹ Ús« l vd¡ 

F¿¡f¥gL«.

P Q

O

r�

gl« 8.2

P Q

O

l

�

gl« 8.3

O

t£léš QP! 
t£l¡nfhz¥gFÂ QOP

gl« 8.1

t£léš PQ!

t£l¡nfhz¥gFÂ POQ
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vL¤J¡fh£lhf,

 1. xU t£l¤Â‹ éšè‹ Ús« v‹gJ m›t£l¤Â‹ gçÂæ‹ ÚskhF«.  

mjhtJ, l=2r r myFfŸ.  Ï§F r v‹gJ t£l¤Â‹ MukhF«. 

 2. xU miu t£l¤Â‹ éšè‹ Ús«  l =2
360

r 180
#r

c
c  = rr  myFfŸ.  Ï§F 

t£l¤Â‹ Mu« r, ika¡nfhz« 180c .   

 3. xU fhš t£l¤Â‹ éšè‹ Ús« l 2
360
90r #r=

c
c  = r

2
r  myFfŸ.  Ï§F 

t£l¤Â‹ Mu« r, ika¡nfhz« 90c .   

K¡»a fU¤J                              t£l¡nfhz¥gFÂæ‹ éšè‹ Ús«

xU t£l¡nfhz¥gFÂæ‹ ika¡nfhz« i  k‰W« Mu« r våš, 

mj‹ éšè‹ Ús« l  =  
360

2 r#
i r
c

 myFfshF«.

8.2.3 t£l¡nfhz¥gFÂæ‹ gu¥gsÎ (Area of a Sector)

 t£l¡nfhz¥gFÂæ‹ gu¥gsÎ v‹gJ Ïu©L Mu§fS¡F«, mªj 

Mu§fshš t£l¥ gçÂæš bt£l¥gL« éšY¡F« Ïil¥g£l gFÂahF«.

vL¤J¡fh£lhf,

 1. xU t£l¤Â‹ gu¥gsÎ r2r   rJu myFfŸ MF«.   

 2. xU miu t£l¤Â‹ gu¥gsÎ r
2

2r  rJu myFfŸ

 3. xU fhš t£l¤Â‹ gu¥gsÎ r
4

2r  rJu myFfŸ.

K¡»a fU¤J                                     t£l¡nfhz¥gFÂæ‹ gu¥gsÎ

xU t£l¡nfhz¥gFÂæ‹ ika¡nfhz« i  k‰W« Mu« r våš, 

t£l¡nfhz¥gFÂæ‹ gu¥gsÎ 
360

r2
#

i r
c

 rJu myFfshF«.

 Ï¥nghJ, xU t£l¡nfhz¥gFÂæ‹ gu¥gsit mj‹ éšè‹ Ús« l  k‰W« 

Mu« r _ykhf vGJ« Kiwia¡ fh©ngh«.

        gu¥gsÎ  = 
360

r2
#

i r
c

    = r r
360 2

2
# #

i r
c

            = 
360

r r
2
1 2# # #

i r
c

c m

           = lr
2
1
#

t£l¡nfhz¥gFÂæ‹ gu¥gsÎ = lr
2

 rJu myFfŸ.

P Q

O

a
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8.2.4 t£l¡nfhz¥gFÂæ‹ R‰wsÎ (Perimeter of a Sector)

 t£l¡nfhz¥gFÂæ‹ R‰wsÎ v‹gJ t£l¡nfhz¥gFÂæ‹ všiyfë‹ 

Ús§fë‹ TLjš MF«. mjhtJ t£l¡nfhz¥ gFÂæ‹ R‰wsÎ l r2+  myFfŸ MF«.

K¡»a fU¤J                                     t£l¡nfhz¥gFÂæ‹ R‰wsÎ

éšè‹ Ús« l,  t£l¡nfhz¥gFÂæ‹ Mu« r våš, mj‹ R‰wsÎ 

P l r2= +  myFfŸ.

vL¤J¡fh£lhf,

 1. miut£l¤Â‹ R‰wsÎ 2 rr+^ h  myFfŸ

 2. fhšt£l¤Â‹ R‰wsÎ 
2

2 rr +` j   myFfŸ

  1. éšè‹ Ús« k‰W« t£l¡nfhz¥gFÂæ‹ gu¥ò M»ad 

ika¡nfhz msé‰F ne®é»j¤Âš ÏU¡F«.

   2. r  v‹gJ xU é»jKwh v©, mj‹ njhuha kÂ¥ò 
7
22  mšyJ 3.14 

vd ga‹gL¤J»nwh«.

vL¤J¡fh£L 8.1

 xU t£l¡nfhz¥gFÂæ‹ Mu« 42 br.Û k‰W« mj‹ ika¡nfhz« 60c våš 

mj‹ éšè‹ Ús«, gu¥gsÎ k‰W« R‰wsit¡ fh©f.

Ô®Î Mu« r = 42 br.Û, ika¡nfhz« i  = 60cvd¡ bfhL¡f¥g£LŸsJ. 

    éšè‹ Ús« l = 
360

2 r#
i r
c

 

    = 
360
60 2 42

7
22

# # #
c
c = 44 br.Û

             gu¥gsÎ = lr
2

 = 
2

44 42#  = 924 r.br.Û                          

    R‰wsÎ = l + 2r

    = 44 + 2(42) = 128 br.Û.

vL¤J¡fh£L 8.2
 éšè‹ Ús« 66 br.Û. k‰W« ika¡nfhz« 30c bfh©l t£l¡nfhz¥gFÂæ‹ 

Mu« fh©f.

Ô®Î ika¡nfhz« i  = 30c , éšè‹ Ús« l = 66 br.Û. vd¡ bfhL¡f¥g£LŸsJ.  vdnt, 

    
360

2 r#
i r
c

 = l    

   
360
30 2 r

7
22

# # #
c
c  = 66

  66
30
360r

2
1

22
7` # # #=

c
c  = 126 br.Û.

F¿¥ò

A B

O

60o

42br.Û

A B

O

o

66br.Û

r30
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vL¤J¡fh£L 8.3
 éšè‹ Ús« 22 br.Û k‰W« Mu« 10.5 br.Û bfh©l t£l¡nfhz¥gFÂæ‹ 

ika¡nfhz« fh©f.

Ô®Î Mu« r = 10.5 br.Û,  éšè‹ Ús« l = 22 br.Û. vd¡ bfhL¡f¥g£LŸsJ.  vdnt,

    
360

2 r#
i r
c

  = l  

      i. e., 2 10.5 22
360 7

22
# # #

i =
c

     22 360
.2

1
22
7

10 5
1` # # # #i = c  =120c

vL¤J¡fh£L 8.4
 xU Crš ika¤Âš nfhz« 30c V‰gL¤j 11 br.Û bjhiyÎ ef®»wJ våš, 

Crè‹ Ús¤ij¡  fh©f.

Ô®Î Crè‹ miyÎ xU t£l¡nfhz¥gFÂ MF«.  Crè‹  Ús«  v‹gJ  

t£l¡nfhz¥gFÂæ‹ Mu« MF«.

    ika¡nfhz« i  = 30c , l = 11 br.Û. vdnt,

         
360

2 r#
i r
c

 = l

            
360
30 2 r

7
22

# # #
c
c  = 11

  `  11
30
360r

2
1

22
7

# # #=
c
c  = 21 br.Û

vL¤J¡fh£L 8.5
 xU t£l¡nfhz¥gFÂæ‹ éšè‹ Ús« 15 br.Û k‰W« Mu« 10 br.Û våš, 

mj‹ R‰wsit¡ fh©f.

Ô®Î r = 10 br.Û, l = 15 br.Û vd¡ bfhL¡f¥g£LŸsJ, vdnt,

     t£l¡nfhz¥gFÂæ‹ R‰wsÎ= l r2+  = 15 2+ (10)

      = 15 + 20 = 35 br.Û

vL¤J¡fh£L 8.6

 Mu« 18 br.Û k‰W« ika¡nfhz« 210c vd¡ bfh©l t£l¡nfhz¥gFÂæ‹ 

R‰wsit¡ fh©f.

Ô®Î  r = 18 br.Û, i  = 210c  vd¡ bfhL¡f¥g£LŸsJ. vdnt,  

   l = 
360

2 r#
i r
c

    = 
360
210 2 18

7
22

# # #
c
c  = 66 br.Û

`  t£l¡nfhz¥gFÂæ‹ R‰wsÎ = l + 2r = 66 + 2(18) = 66 + 36 = 102 br.Û

A B
O

210o

18br.Û

P Q

O

15br.Û

10br.Ûθ

A B

O

11br.Û

r

P Q

O

22br.Û

10.5br.Ûθ
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vL¤J¡fh£L 8.7

 Mu« 14 br.Û k‰W« gu¥gsÎ 77 r.br.Û  bfh©LŸs t£l¡nfhz¥gFÂæ‹ 

ika¡nfhz¤ij fh©f. 

Ô®Î   r = 14 br.Û, gu¥ò  = 77 r.br.Û  vd¡ bfhL¡f¥g£LŸsJ. vdnt,

         t£l¡nfhz¥gFÂæ‹ gu¥ò  = 
360

r2
#

i r
c

       
360

14 14
7
22

# # #
i
c

= 77

       ̀  77 360 7
22 14 14# #

# #i =
c = 45c

vL¤J¡fh£L 8.8  

 Mu« 6 br.Û, éšè‹ Ús« 20 br.Û bfh©LŸs t£l¡nfhz¥gFÂæ‹ gu¥ig¡ 

fh©f.

Ô®Î r = 6 br.Û, l = 20 br.Û vd¡ bfhL¡f¥g£LŸsJ. vdnt,

   gu¥ò = lr
2

 rJu myFfŸ

            = 
2

20 6#  = 60 r.br.Û

vL¤J¡fh£L 8.9
 R‰wsÎ 38 br.Û k‰W« Mu« 9 br.Û vd¡ bfh©l t£l¡nfhz¥gFÂæ‹ gu¥ig¡ 

fh©f.

Ô®Î  Mu« = 9 br.Û, R‰wsÎ = 38 br.Û vd¡ bfhL¡f¥g£LŸsJ, vdnt,

   R‰wsÎ = l + 2r  = 38

  i.e., l + 18  = 38

   l = 38 –18 = 20 br.Û

   `  gu¥ò  = lr
2

 = 
2

20 9#  = 90 r.br.Û

vL¤J¡fh£L 8.10

 Mu« 28 br.Û cila miut£l¤Â‹ R‰wsÎ k‰W« gu¥gsÎ M»at‰iw¡ 

fh©f.

Ô®Î       Mu« 28 br.Û vd¡ bfhL¡f¥g£LŸsJ.

        miut£l¤Â‹ R‰wsÎ = ( 2r+ ) r = (
7
22 2+ ) 28 = 144  br.Û

 gu¥gsÎ = r
2

2r  = 
7
22

2
28 28

# #  = 1232 r.br.Û

B

O

14br.Û

77r.br.Û

P O 6br.Û

20br.Û

Q

θ

P Q

O

20br.Û

9br.Ûθ

28br.Û
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vL¤J¡fh£L 8.11
 éšè‹ Ús« 27.5 br.Û, gu¥gsÎ 618.75 r.br.Û bfh©l t£l¡nfhz¥gFÂæ‹ 

Mu«, ika¡nfhz« k‰W« R‰wsÎ M»at‰iw¡ fh©f.

Ô®Î éšè‹ Ús« l = 27.5 br.Û, gu¥gsÎ = 618.75 r.br.Û vd¡ bfhL¡f¥g£LŸsJ. 

vdnt,

       gu¥gsÎ = lr
2

 = 618.75 r.br.Û 

                . r
2

27 5 #    = 618.75

 r`    = 45 br.Û

 vdnt, R‰wsÎ  l + 2r = 27.5 + 2(45) = 117.5 br.Û

 éšè‹ Ús« l =  
360

2 r#
i r
c

    

 mjhtJ, 
360

2 45
7
22

# # #
i
c

 = 27.5 
                                 `  i  = 35c

vL¤J¡fh£L 8.12

 21 br.Û MuKŸs fhšt£l¥ gFÂæ‹ gu¥gsÎ k‰W« R‰wsÎ M»at‰iw¡ fh©f.

Ô®Î r = 21 br.Û vd¡ bfhL¡f¥g£LŸsJ.  nkY« i  = 90c  vdnt, 

  R‰wsÎ   = 
2

2r +` jr = (
7 2
22 2
#

+ )#  21= 75 br.Û

  gu¥gsÎ = r
4

2r  = 
7 4
22 21 21
#

# # = 346.5 r.br.Û 

vL¤J¡fh£L 8.13

 ` 9,000 khj¢ r«gs« bgW« xUtç‹ bryÎfŸ gl¤Âš fh£l¥g£LŸsJ. 

 (i) czé‰fhf¢ brŒa¥g£l bryÎ  (ii) mtç‹ nrä¥ò 

 M»at‰iw¡ fz¡»Lf.

Ô®Î khj¢ r«gs« ` 9,000I t£l¤Â‹ bkh¤j¥ gu¥ò v‹f.

    i.e., 9000r2r =

 (i) t£l éš AOB-‹ gu¥ò  = 
360

r2
#

i r
c

                                    = 
360
120 9000#

c
c  = 3,000

  czé‰fhf bryÎ brŒa¥g£l bjhif ` 3,000.

 (ii) t£l éš BOC -‹ gu¥ò = 
360

r2
#

i r
c

                                   = 
360
30 9,000#

c
c  = 750

  nrä¥Ãš cŸs bjhif ` 750.

21
b
r
.Û

21br.Û

A

C

B

O
120o

nrä¥ò
czÎ

k‰w bryÎfŸ
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vL¤J¡fh£L 8.14
 3 br.Û MuKŸs _‹W t£l§fŸ x‹iwbah‹W bjhL«nghJ mt‰whš 

NH¥gL« gFÂæ‹ gu¥ig¡ fh©f.

Ô®Î gl¤ÂèUªJ, ABC xU rkg¡f K¡nfhz« k‰W« t£l¡nfhz¥gFÂfŸ DAF, 
DBE k‰W« ECF M»at‰¿‹ gu¥òfŸ rk«.

t£l§fshš NH¥g£l  gFÂæ‹ gu¥ò = rkg¡f K¡nfhz« ABC-‹ gu¥ò    
               -  3# (t£l¡nfhz¥gFÂæ‹ gu¥ò)

   = 3
360

a r
4
3 2 2

# #
i r-
c

   = 6 6 3
360
60 3 3

4
3

7
22

# # # # # #-
c
c

   = 9 3
7
99-  = . .15 59 14 14-  =  1.45 r.br.Û

 `  t£l§fshš NH¥g£l  gFÂæ‹ gu¥ò = 1.45 r.br.Û

vL¤J¡fh£L 8.15

 gl¤Âš ãHèl¥g£l gFÂæ‹ gu¥ò fh©  [ 3.14r = ] 

Ô®Î t£l¡nfhz¥gFÂ COD k‰W« AOB-‹ Mu§fŸ Kiwna R br.Û., r br.Û. v‹f.

 ãHèl¥g£l gFÂæ‹ gu¥ò = t£l¡nfhz¥gFÂ COD-‹ gu¥ò 

      -  t£l¡nfhz¥gFÂ AOB-‹ gu¥ò

    = 
360 360

R r2 2
# #

i r i r-
c c

    =
360
30 3.14 15 15

360
30 3.14 8 8# # # # # #-

c
c

c
c

    = 58.875 – 16.747 = 42.128 r.br.Û

gæ‰Á 8.1
1. ÑnH bfhL¡f¥g£LŸs msÎŸs t£l¡nfhz¥gFÂæ‹ éšè‹ Ús«, 

gu¥gsÎ k‰W« R‰wsÎ fh©f.

 (i) Mu« 21 br.Û, ika¡nfhz« 60c  (ii) Mu« 4.9 br.Û, ika¡nfhz« 30c  
 (iii) Mu« 14 br.Û, ika¡nfhz« 45c   (iv) Mu« 15 br.Û, ika¡nfhz« 63c
 (v) Mu« 21 blÁ.Û, ika¡nfhz« 240c  
2. (i) éšè‹ Ús« 88 br.Û k‰W« Mu« 42 br.Û bfh©l t£l¡nfhz¥gFÂæ‹ 

ika¡nfhz« fh©f.

 (ii) éšè‹ Ús« 22 br.Û k‰W« Mu« 14 br.Û bfh©l t£l¡nfhz¥gFÂæ‹ 

ika¡nfhz« fh©f.

 (iii) éšè‹ Ús« 44 br.Û  ika¡nfhz« 70c  bfh©l t£l¡nfhz¥gFÂæ‹ 

Mu¤ij¡ fh©f.

C D

15
b
r.
Û

A B

8b
r.Û

.

O

A

B C3br.Û. 3br.Û.

3b
r.Û.

3b
r.Û.3b

r.
Û
.

3b
r.
Û
. D F

E
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3. ÑnH bfhL¡f¥g£LŸs msÎfS¡F t£l¡nfhz¥gFÂæ‹ gu¥gsÎ k‰W« 

R‰wsÎ M»at‰iw¡ fh©f.

 (i) Mu« 10 br.Û, éšè‹ Ús« 33 br.Û.

 (ii) Mu« 55 br.Û, éšè‹ Ús« 80 br.Û.

 (iii) Mu« 12 br.Û, éšè‹ Ús« 15.25 br.Û.

 (iv) Mu« 20 br.Û, éšè‹ Ús« 25 br.Û.

4. (i) Mu« 14 br.Û k‰W« gu¥gsÎ 70 r.br.Û bfh©l t£l¡nfhz¥gFÂæ‹ 

éšè‹ Ús« fh©f. 

 (ii) gu¥gsÎ 225 r.br.Û k‰W« éšè‹ Ús« 15 br.Û bfh©l 

t£l¡nfhz¥gFÂæ‹ Mu« fh©f.

 (iii) ika¡nfhz« 140c k‰W« gu¥gsÎ 44 r.br.Û bfh©l 

t£l¡nfhz¥gFÂæ‹ Mu« fh©f.

5. (i) xU t£l¡nfhz¥gFÂæ‹ R‰wsÎ 58 br.Û. mj‹ é£l« 9 br.Û våš, 

mj‹ gu¥ò v‹d?

 (ii) Mu« k‰W« R‰wsÎ Kiwna 20 br.Û k‰W« 110 br.Û  bfh©l  

t£l¡nfhz¥gFÂæ‹ gu¥ig¡ fh©f.

6. ÑnH ju¥g£l msÎfëš ÏUªJ t£l¡nfhz¥gFÂæ‹ ika¡nfhz« fh©f.

 (i) gu¥gsÎ 352 r.br.Û, Mu« 12 br.Û 

 (ii) gu¥gsÎ 462 r.br.Û, Mu« 21 br.Û

7. (i) Mu« 14 br.Û msÎŸs miut£l¤Â‹ R‰wsÎ k‰W« gu¥gsit¡ fh©f.

 (ii) 7 br.Û MuKŸs fhšt£l¤Â‹ R‰wsÎ k‰W« gu¥gsit¡  fh©f.

8. (i) t£l¡nfhz¥gFÂæ‹ R‰wsÎ k‰W« Mu« Kiwna 35 br.Û, 8 br.Û 

våš, mj‹ éšè‹ Ús¤ij¡ fh©f.

 (ii) t£l¡nfhz¥gFÂæ‹ R‰wsÎ k‰W« éšè‹ Ús« Kiwna 24 br.Û, 

7 br.Û. våš, mj‹ Mu¤ij¡ fh©f.

9. xU khzt‹ xU ehëš brytê¤j neu« (kâfëš) 

gl¤Âš ju¥g£LŸsJ. mt‹

 (i) gŸëæš (ii) éisah£oš 

 (iii) Ãw brašfëš bryé£l neu¤ij¡ fz¡»Lf.

A

C

B

O225o
105o

Ãw brašfŸ

é
i

sah£L

i
kjhd

« gŸë
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10. 2 br.Û é£lKŸs _‹W ehza§fŸ x‹iw x‹W bjhLkhW it¡f¥g£lhš 

mt‰WŸ milgL« gFÂæ‹ gu¥ig¡ fh©f.

11. 21 Û ÚsK« 24 Û mfyK« bfh©l òšbtëæ‹ eh‹F _iyfëY« 7 Û 

ÚsKŸs fæ‰whš eh‹F FÂiufŸ f£l¥g£LŸsd. våš,

 (i) FÂiufŸ nkÍ« mÂfg£r gu¥ò

 (ii) FÂiufŸ nkahj gFÂæ‹ gu¥ò  M»adt‰iw¡ fh©f.

12. 24 br.Û ÚsKŸs rJu m£ilæèèUªJ xU äf¥ bgça t£l¡nfhz¥gFÂ 

bt£obaL¡f¥g£lhš ÛjKŸs m£ilæ‹ gu¥ò fh©f.  [ 3.14r = ] 

13. gl¤Âš ãHèl¥g£l gFÂæ‹ gu¥ò fh©f.

14. t£l¡nfhz¥gFÂæ‹ éšè‹ Ús« k‰W« gu¥ò Kiwna 4.4 Û, 9.24 r.Û våš, 

mj‹ Mu«, ika¡nfhz« k‰W« R‰wsit¡ fh©f.

8.3 fd¢rJu§fŸ (Cubes)

 MW rJu g¡f msÎfshš milg£l gFÂ fd¢rJu« vd¥ go¤JŸÇ®fŸ 

(cjhuz«: gfil). Ï§F mj‹ òw¥gu¥ò (Lateral Surface Area) k‰W« fdmsÎ 

(Volume) M»at‰iw¡ fhQ« Kiwia¡ f‰ngh«. 

8.3.1 fd¢rJu¤Â‹ bkh¤j¥ òw¥gu¥ò (Surface Area of  a Cube)
 MW g¡f§fë‹ gu¥òsÎfë‹ TLjš fd¢rJu¤Â‹ 

bkh¤j¥ òw¥gu¥ò (Total Surface Area) vd¥gL«.

 mU»š cŸs gl¤Âš, fd¢rJu¤Â‹ g¡f«  a myF v‹f. 

g¡f¥gu¥ò a2   rJu myFfŸ. vdnt, bkh¤j¥ gu¥ò a6 2  r.m. MF«.

 fd¢rJu¤Âš nk‰gu¥ò k‰W« mo¥gu¥ig¡ fz¡»š 

bfhŸshé£lhš ek¡F g¡f¥ gu¥ò »il¡F«. vdnt, g¡f¥gu¥ò  

a4 2  r.m MF«.

K¡»a fU¤J                                                                           òw¥gu¥ò

a myFfŸ bfh©l fd¢rJu¤Â‹

 (i) bkh¤j¥ gu¥ò = a6 2  r.m

 (ii) g¡f¥gu¥ò = a4 2  r.m.

C D

42
b
r.
Û

A B

21b
r.Û

O

a

a
a
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8.3.2 fd¢rJu¤Â‹ fdmsÎ (Volume of a Cube)

K¡»a fU¤J                                                                          fdmsÎ

a myFfŸ bfh©l fd¢rJu¤Â‹ fdmsÎ 

V = a3  fdmyFfŸ

     fdmsÎ v‹gij fd¢rJu¤Â‹ bfhŸssÎ v‹W« tiuaW¡fyh«.

vL¤J¡fh£L 8.16

 5 br.Û g¡f msÎ bfh©l fd¢rJu¤Â‹ bkh¤j¥ gu¥ò, g¡f¥gu¥ò k‰W« fdmsÎ 

M»at‰iw¡ fh©f.

Ô®Î  g¡f¥ gu¥ò   = a4 2  = 4 (52 ) = 100 br.Û

  bkh¤j¥ òw¥gu¥ò  = a6 2  = 6 (52 ) = 150 r.br.Û

  fdmsÎ  = a3  = 53  = 125 f.br.Û

vL¤J¡fh£L: 8.17

 bkh¤j¥ òw¥gu¥ò 216 r.br.Û bfh©l fd¢rJu¤Â‹ g¡f msit¡ fh©f.

Ô®Î fd¢rJu¤Â‹ g¡f msÎ ‘a’ v‹f.

  bkh¤j¥ òw¥gu¥ò = 216 r.br.Û

  i. e., a6 2  = 216   (    a2   = 
6

216 36=

  `     a = 36    = 6 br.Û

vL¤J¡fh£L 8.18

 xU fd¢rJu¤Â‹ bkh¤j¥ òw¥gu¥ò 384 r.br.Û våš, mj‹ fdmsit¡ 

fh©f.

Ô®Î fd¢rJu¤Â‹ g¡f msÎ ‘a’ v‹f. 

 bkh¤j¥ òw¥gu¥ò = 384 r.br.Û

    a6 2  = 384  (    a2  = 
6

384 64=

   `   a  = 64   = 8 br.Û

  fdmsÎ   = a3    = 83  = 512 f.br.Û

F¿¥ò

5br.Û

5b
r.

Û

a

a

a

a

a
a

5 b
r.Û
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vL¤J¡fh£L 8.19

 xU fd¢rJu tot  Ú®¤bjh£oæ‹ bfhŸssÎ 27,000 è£l® våš, mj‹ g¡f 

msit¡ fh©f.

Ô®Î fd¢rJu tot Ú®¤bjh£oæ‹ g¡f msÎ ‘a’ v‹f. 

 fdmsÎ  = 27,000 è.

 V =  a3   = 
,
,

1 000
27 000  f.Û = 27 f.Û `  a = 273   = 3 Û

gæ‰Á 8.2

1. ÑnH bfhL¡f¥g£LŸs g¡f msit¡ bfh©l fd¢rJu¤Â‹ bkh¤j¥ gu¥ò, 

g¡f¥gu¥ò k‰W« fdmsÎ M»at‰iw¡ fh©f.

 (i) 5.6 br.Û (ii) 6 blÁ.Û (iii) 2.5 Û (iv) 24 br.Û (v) 31 br.Û

2. (i) xU fd¢rJu¤Â‹ g¡f¥gu¥ò 900 r.br.Û våš, g¡f msit¡ fh©f.

 (ii) xU fd¢rJu¤Â‹ bkh¤j¥ gu¥ò 1014 r.br.Û våš, g¡f msit¡ fh©f.

 (iii) xU fd¢rJu¤Â‹ fd msÎ 125 f.blÁ.Û  våš, g¡f msit¡ fh©f.

3. xU fd¢rJu bfhŸfyå‹ g¡f msÎ 20 br.Û våš, mjid KGtJ« ãu¥g 

njitahd r®¡fiuæ‹ msÎ ahJ?

4. xU fd¢rJu tot Ú®¤nj¡f¤ bjh£oæ‹ fdmsÎ 64,000 è. våš, mj‹ 

g¡f msit¡ fh©f.

5. 3 br.Û, 4 br.Û, 5 br.Û g¡f msÎila _‹W fd¢rJu§fŸ cU¡f¥g£L xU 

bgça fd¢rJukhf kh‰w¥g£lhš mj‹ bkh¤j¥ òw¥gu¥ig¡ fh©f.

6. 15 br.Û g¡f msÎŸs xU fd¢rJu« cUth¡f 3 br.Û g¡f msÎŸs 

fd¢rJu§fŸ v¤jid njit?

7. 40 br.Û g¡f msÎŸs xU Âwªj fd¢rJu bg£o mik¡f¤ njitahd 

m£ilæ‹ gu¥ò fh©f. nkY«, mj‹ fdmsitÍ« fh©f.

8. 2 Û g¡f msÎŸs xU fd¢rJu bfhŸfy‹ KGtJ« v©bzŒ cŸsJ. 

10 br.Û g¡f msÎŸs  xU fd¢rJu Ftisæ‹ v©bzŒ éiy ` 50 våš, 

v©bzæ‹ bkh¤j éiyia¡ fh©f?

9. 3.5 Û g¡f msÎŸs xU fd¢rJu bfhŸfyå‹ c£òwK« btë¥òwK« t®z« 

ór¥gL»wJ. t®z« ór xU rJu Û£lU¡F MF« bryÎ ` 75 våš, t®z« ór 

glnt©oa gu¥igÍ« mj‰F MF« bkh¤j bryitÍ« fh©f.  
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8.4 fd¢br›tf§fŸ (Cuboids)

 xU fd¢br›tf« v‹gJ MW br›tf¥ gFÂahš cŸsl§»a K¥gçkhz 

gFÂahF«.

  cjhuz« : br§f‰fŸ, ò¤jf§fŸ, ...

8.4.1 fd¢br›tf¤Â‹ òw¥gu¥ò (Surface Area of a Cuboid)

 xU fd¢br›tf¤Â‹ Ús«, mfy« k‰W« cau« Kiwna l, b k‰W« h v‹f.  

mj‹ bkh¤j¥ òw¥gu¥ò (Total Surface Area)

 (i ) K‹ Ã‹ g¡f§fë‹ gu¥ò lh + lh = lh2  r.m

 (ii ) ÏU g¡f Kf§fë‹ gu¥ò bh + bh =2bh  r.m

 (iii ) nkš, Ñœ g¡f§fë‹ gu¥ò 

lb + lb =2lb  r.m  Ït‰¿‹ TLjš MF«.

 fd¢br›tf¤Â‹ g¡f¥gu¥ò = 2( l + b)h r.m

 fd¢br›tf¤Â‹ bkh¤j¥ òw¥gu¥ò (T.S.A) = 2( lb + bh + lh ) r.m

K¡»a fU¤J                                             fd¢br›tf¤Â‹ òw¥gu¥ò

xU fd¢br›tf¤Â‹ Ús«, mfy« k‰W« cau« Kiwna l, b, h 
våš,

 (i) g¡f¥ gu¥ò = 2( l + b)h r.m.

 (ii) bkh¤j¥ gu¥ò = 2( lb + bh + lh ) r.m.

    g¡f¥gu¥ò v‹gJ mo¥g¡f¤Â‹ R‰wsÎ k‰W« cau¤Â‹ bgU¡f‰gydhF«.

8.4.2 fd¢br›tf¤Â‹ fdmsÎ (Volume of a Cuboid)

K¡»a fU¤J                                           fd¢br›tf¤Â‹ fdmsÎ

xU fd¢br›tf¤Â‹ Ús«, mfy«, cau« Kiwna l, b, h våš, 

mj‹ fdmsÎ,

  V = l b h# #  f. myFfŸ

vL¤J¡fh£L 8.20

 xU fd¢br›tf¤Â‹ Ús«, mfy« k‰W« cau« Kiwna 20 br.Û, 12 br.Û k‰W« 

9 br.Û våš, mj‹ bkh¤j¥ òw¥gu¥ig¡ fh©f.

b
h

l

F¿¥ò
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Ô®Î l = 20 br.Û,  b = 12 br.Û,  h = 9 br.Û vd¡ bfhL¡f¥g£LŸsJ. vdnt,

 `   bkh¤j¥ òw¥gu¥ò = 2 (lb + bh + lh) 

       T.S.A = 2[(20 12# ) + (12 9# ) + (20 9# )]

   = 2(240 + 108 + 180)

   = 2#528

   = 1056 r.br.Û

vL¤J¡fh£L 8.21

 Û Û Û3 5 4# #  msÎŸs fd¢br›tf¤Â‹ g¡f¥ gu¥ig¡ fh©f.

Ô®Î  l = 3 Û, b = 5 Û, h = 4 Û vd¡ bfhL¡f¥g£LŸsJ. vdnt,

 g¡f¥gu¥ò = 2(l +b)h

    = 2 #  (3+5) #  4

    = 2 8 4# #

         = 64 r.Û

vL¤J¡fh£L 8.22  

 11 Û, 10 Û, 7 Û msÎŸs fd¢br›tf¤Â‹ fdmsit¡ fh©f.

Ô®Î l = 11 Û, b = 10 Û, h  = 7 Û vd¡ bfhL¡f¥g£LŸsJ. vdnt,

 fdmsÎ  = lbh

    =11 10 7# #

    =770 f.Û

vL¤J¡fh£L 8.23

  fdmsÎ 216 f.br.Û msÎŸs ÏU fd¢rJu§fŸ gl¤Âš fh£oÍŸsthW 

Ïiz¡f¥gL«nghJ »il¡F« fd¢br›tf¤Â‹ bkh¤j¥ gu¥ig¡ fh©f.

Ô®Î fd¢rJu¤Â‹ g¡f msÎ a v‹f. a 2163
=  f.br.Û

 `  a = 2163  = 6 br.Û

 ÏU fd¢rJu§fŸ Ïiz¡f¥g£L fd¢br›tf« bgw¥gL»wJ. vdnt, 

    `  l = 6 + 6 = 12 br.Û,  b = 6 br.Û,  h = 6 br.Û.

   ̀  T.S.A = 2 (lb + bh + lh)

12b
r.Û

20br.Û

9b
r
.Û

3 Û

5 Û

4 
Û

11 Û
10 Û7 

Û
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      = 2 [(12 6# ) + (6 6# ) + (12 6# )]           

      = 2 [72 + 36 + 72]                               

      = 2 #  180 = 360 r.br.Û

vL¤J¡fh£L 8.24

 Ús«, mfy« k‰W« cau« Kiwna 20 br.Û, 45 br.Û k‰W« 50 br.Û msÎila xU 

C.P.U é‰F ciw ij¡f #hå éU«Ãdh‹. ciwæ‹ éiy 1 rJu Û£lU¡F ` 50 våš, 

ciw ij¡f MF« bryit¡ fh©f.

Ô®Î ciw xU g¡f« Âwªj fd¢br›tf toéš ÏU¡F«.

 l = 20 br.Û = 0.2 Û,  b = 45 br.Û  =0.45 Û,  h = 50 br.Û = 0.5 Û

 `  ciwæ‹ gu¥ò   = g¡f gu¥ò + nkš gu¥ò

    = 2 (l + b) h + lb

    = 2 (0.2 +0.45) 0.5 + (0.2#  0.45)

    = . . .2 0 65 0 5 0 09# # +

    = 0.65 + 0.09

    = 0.74 r.Û

 1 rJu Û£l® Jâæ‹ éiy  ` 50 

 `  0.74 rJu Û£l® Jâæ‹ éiy 50 #  0.74 = ` 37.

vL¤J¡fh£L: 8.25

 5Û #  2 Û #  1 Û msÎŸs xU Fê kzyhš ãu¥g¥gL»wJ. xU fdÛ£lU¡F kzš 

ãu¥g MF« bryÎ ` 270 våš, bkh¤j bryit¡ fh©f.

Ô®Î xU Fê fd¢br›tf toéš cŸsJ. mj‹ msÎfŸ l = 5Û, b = 2Û, h = 1Û 

   `Fêæ‹ fdmsÎ = fd¢br›tf¤Â‹ fd msÎ

    = lbh

    = 5 #  2 #  1

    = 10 f.Û

  1 fdÛ£l® kzš ãu¥g ` 270 bryth»wJ våš, 10 fd Û£l® kzš ãu¥g 

MF« bryÎ = 270 #  10  =  ` 2700 

20 br.Û

45
 b
r.
Û50

 b
r
.Û
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gæ‰Á 8.3

1. ÑnH bfhL¡f¥g£LŸs fd¢br›tf¤Â‹ Ús, mfy, cau§fS¡F g¡f¥gu¥ò, 

bkh¤j¥gu¥ò k‰W« fdmsÎ fh©f. 

 (i) 5 br.Û, 2 br.Û, 11br.Û (ii) 15 blÁ.Û,10 blÁ.Û, 8 blÁ.Û.

 (iii) 2 Û, 3 Û, 7 Û  (iv) 20 Û, 12 Û, 8 Û

2. fd¢br›tf¤Â‹ Ús«, mfy« k‰W« fdmsÎ Kiwna 35 br.Û, 15 br.Û, 

k‰W« 14175 f.br.Û våš, cau¤ij¡ fh©f.

3. 64 f.br.Û fd msÎŸs ÏU fd¢rJu§fŸ Ïiz¡f¥g£lhš c©lhF« 

cUt¤Â‹ g¡f¥gu¥ò k‰W« bkh¤j¥ gu¥ò fh©f.

4. Ús«, mfy« k‰W« cau« 35 br.Û, 30 br.Û. k‰W« 55 br.Û msÎila ÏU 

xè¥ bgU¡»fS¡F uh#& ciw ij¡f¤ Â£lä£lh‹.  ciw ij¡f xU rJu 

Û£lU¡F  MF« bryÎ  ` 75 våš, bkh¤j bryit¡ fh©f.

5. xU Tl¤Â‹ msÎ Û Û Û20 15 6# #  vd cŸsJ. m¡Tl¤Â‰F nkhf‹ t®z« 

mo¡f éU«Ãdh‹. 1 rJu Û£lU¡F t®z« ór MF« bryÎ ` 78 våš, 

bkh¤j bryit¡ fh©f.

6. Ús« 60 Û,  mfy« 0.3 Û, cau« 2 Û cila Rt® vG¥g 0br.Û br.Û br.Û3 15 20# #  
msÎ bfh©l br§f‰fŸ v¤jid njit?

7. 10Û#45Û#6Û msÎŸs xU miwæ‹ js« k‰W« Rtiu òJ¥Ã¡f xU rJu 

Û£lU¡F  MF« bryÎ ` 48 våš, bkh¤j bryit¡ fh©f.
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ãidéš bfhŸf

� xU t£l¤Â‹ Ïu©L Mu§fŸ k‰W« Mu§fshš bt£l¥gL« éš 

M»at‰whš milgL« gFÂ t£l¡nfhz¥gFÂ vd¥gL«.

� xU t£l¡nfhz¥gFÂæ‹ t£léš, m›t£l¡nfhz¥gFÂ mikªJŸs 

t£l¤Â‹ ika¤Âš V‰gL¤J« nfhz« ika¡nfhz« mšyJ 

t£l¡nfhz« vd¥gL«.

� xU t£l¡nfhz¥gFÂæ‹ ika¡nfhz« i  k‰W« Mu« r våš, mj‹ 

éšè‹ Ús« l= 2 r
360

#
i r  myFfshF«.

� xU t£l¡nfhz¥gFÂæ‹ ika¡nfhz« i  k‰W« Mu« r våš, 

t£l¡nfhz¥gFÂæ‹ gu¥gsÎ r
360

2
#

i r  rJu myFfshF«.

� l - éšè‹ Ús«, r - t£l¡nfhz¥gFÂæ‹ Mu« våš, mj‹ R‰wsÎ 

2P l r= +  myFfŸ.

� g¡fmsÎ a myFfŸ bfh©l fd¢rJu¤Â‹      

(i) bkh¤j¥ òw¥gu¥ò (T.S.A) = 6a2  r.m.

 (ii) g¡f¥gu¥ò = 4a2  r.m.

� g¡fmsÎ a myFfŸ bfh©l fd¢rJu¤Â‹ fdmsÎ, 

V = a3  fd myFfŸ

� xU fd¢br›tf¤Â‹ Ús«, mfy« k‰W« cau« Kiwna l, b, h våš,

 (i) g¡f¥ gu¥ò = 2( l + b)h r.m

(ii) bkh¤j¥ gu¥ò = 2( lb + bh + lh ) r.m

� xU fd¢br›tf¤Â‹ Ús«, mfy«, cau« Kiwna l, b, h myFfŸ våš, 

mj‹ fdmsÎ V = l b h# #  f.m.



9.1 m¿Kf«

 òŸëfŸ, ne®¡nfhLfŸ k‰W« Ãw cUt§fë‹ 
g©òfis¥ g‰¿ toéaè‹ mo¥gil¡ bfhŸiffŸ 
étç¡»‹wd.	 	 toéaè‹	 éÂfis¥	 ga‹gL¤Â	
toéaš cUt§fis tiuÍ« Kiwna brŒKiw 
toéayhF«.  toéaèš “tiujš” v‹gJ cUt§fŸ, 
nfhz§fŸ mšyJ ne®¡nfhLfis Jšèakhf 
tiujyhF«.  ô¡ëo‹ ‘Elements’ v‹w	 ò¤jf¤Âš	
toéaè‹	 tiugl§fis¥	 g‰¿¤	 bjëthf¡	
Tw¥g£LŸsJ.   vdnt Ï›tiugl§fŸ ô¡ëo‹ 
tiugl§fŸ vd m¿a¥gL»‹wd.  mo¡nfhš k‰W« 
fh«gi[		ga‹gL¤Â				Ï›tiugl§fŸ			tiua¥gL»‹wd.		
fh«g°		rçrk	öu¤ijÍ«,	mo¡nfhš	x‹¿‹	ÛJ	x‹W	
miktijÍ«	cWÂ¥gL¤J»‹wd.		mid¤J	toéaš	
tiugl§fS«	 Ï›éU	 fU¤J¡fë‹	 mo¥gilæš	
mik»‹wd.

	 Ïu©lh«	 ghl¥gFÂæš	 mo¡nfhš	 k‰W«	
fh«gi[	ga‹gL¤Â	é»jKW	v©fŸ	k‰W«	é»jKwh	

v©fis F¿¡f ÏaY« v‹gij f‰nwh«.  1913-š 

ÏªÂa fâjnkij ÏuhkD#‹ 355113 r= -I F¿¡f 

xU	 toéaš	Kiwia	më¤jh®.	 	 j‰nghJ	 Jšèakhd	
msÎfis¡	 bfh©L	 tiuÍ«	 Âw‹fis¥	 ga‹gL¤Â	
ne®¡nfhLfshš kiy¡FŸns bršY« Ru§f¥ghijfis 
tiuaKoÍ«	 v‹gJ	 äf¢Áw¥ghd	 m«rkhF«.	 xU	
br›éa	 rJu¤Â‹	 x›bthU	 KidæèUªJ«	 xU	
F¿¥Ã£l	 nfhz¤Âš	 ü‰W¡fz¡fhd	 mo	 cau¤Âš	
vG«ò«	ne®¡nfhLfŸ	xU	òŸëæš	ãiyãW¤j¥gL»wJ.		
Ï›thW eh‹F KidfëèUªJ vG«ò« ne®¡nfhLfŸ 
_y«	xU	Ãuä£	f£l¥gL»wJ.				

● R‰Wt£l« tiujš

● F¤J¡nfh£L	ika«	tiujš

●  cŸt£l ika« tiujš

●  eL¡nfh£L ika« tiujš

Kj‹ik¡ F¿¡nfhŸfŸ

  18M«	 ü‰wh©oš	
Ré£r®yhªJ eh£L fâj 
m¿P® MŒy® (Euler) 
thœªjh®.	 	 mt®	 fhy¤Â‰F	
K‹ò« Ã‹ò« mtiu¥ 
ngh‹W ahU« m¿éaš 
MŒÎ¡f£LiufŸ mÂfkhf 
vGÂaÂšiy.  cyif¥ 
òçªJ bfhŸs MŒyU¡F 
fâj«	 xU	 fUéahf	
ÏUªjJ.	 	 x›bthU	
f©LÃo¥Ã‹ _yK« 
Ïa‰ifia òçªJ bfhŸtÂš 
xU	 mo	 beU§Ftjhf	 mt®	
cz®ªjh®. 

	 	 	 toéaš	 K‰W¥bg‰w¤	
Jiw vd v©âanghJ 
ô¡ëo‹	 toéaèš	 xU	
òÂa	 nj‰w¤ij	 Ït®	
f©LÃo¤jh®.	 	 MŒyç‹	
x‹gJ	 òŸëfsl§»a	t£l¤	
nj‰w¤ij	ÑnH	fh©ngh«.

	 xU	 K¡nfhz¤Â‹	
_‹W	 F¤Jau§fŸ	 H v‹w 
òŸëæY«	 g¡f§fë‹	
br§F¤J	ÏUrk	bt£ofŸ	M 
v‹w	òŸëæY«	rªÂ¡»‹wd	
våš, HM v‹w ne®nfh£o‹ 
eL¥òŸë E-I ikakhf¡ 
bfh©l	 t£l¤Â‹	 ÛJ		
mid¤J	 F¤Jau§fS«,	
br§F¤J	ÏUrk	bt£ofS«	
mik»‹wd.

MŒy®

1707 - 1783
MŒy®

A

B C

M HE

Mc

Ma

Mb

Hc

Hb

Ha

brŒKiw toéaš

211
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    bfhL¡f¥g£LŸs msÎfS¡F K¡nfhz« tiutij¥ g‰¿ eh« v£lh« 

tF¥Ãš f‰WŸnsh«.  

	 Ï¥ghl¤Âš	 eh«	 eL¡nfh£L	 ika«,	 F¤J¡nfh£L	 ika«,	 cŸt£l	 ika«	

k‰W« R‰Wt£l ika« M»at‰iw tiuÍ« Kiw¥g‰¿ f‰ngh«.

	 Kjèš	Ñœ¡f©lt‰iw	tiuÍ«	Kiw¥g‰¿	ãidÎ	T®nth«.

9.2 K¡nfhz« rh®ªj Áw¥ò nfh£L¤ J©LfŸ

 (i) bfhL¡f¥g£l	nfh£L¤J©o‰F	ika¡F¤J¡nfhL	tiujš

 (ii) bfhL¡f¥g£l	 nfh£L¤J©o‰F	 btëna	 cŸs	 xU	 òŸëæèUªJ	

br§F¤J¡nfhL	tiujš

 (iii) bfhL¡f¥g£l	nfhz¤Â‰F	ÏUrkbt£o	tiujš

 (iv) bfhL¡f¥g£l	 nfh£L¤J©o‰F	 btënaÍŸs	 xU	 òŸëiaÍ«	

m¡nfh£L¤J©o‹	ika¥òŸëiaÍ«	Ïiz¤jš

9.2.1 bfhL¡f¥g£l nfh£L¤J©o‰F ika¡F¤J¡nfhL (Perpendicular Bisector) 
tiujš

 go1 :  nfh£L¤J©L	AB tiuf.

 go 2 : nfh£L¤J©o‹	 Ús¤Â‹	 ghÂasé‰F	 nkš	

msbtL¤J,	 nfh£L¤J©o‹	 ÏWÂ¥òŸëfŸ	

A k‰W« B  M»at‰iw ikakhf¡ bfh©L  

nkY«	 ÑG«	 t£lé‰fis	 x‹iwbah‹W	

bt£L«go tiuªJ, bt£L« òŸëfS¡F C, D 

vd¥ bgaçLf.

 go 3 : C k‰W« D-I Ïiz¡f AB-‹	ika¡F¤J¡nfhL	

»il¡F«.

K¡»a fU¤J                                                        ika¡F¤J¡nfhL

xU	 nfh£L¤J©o‹	 ika¥òŸë	 têahf	 tiua¥gL«	

br§F¤J¡nfhL	mj‹	ika¡F¤J¡nfhL	(Perpendicular Bisector) 
vd¥gL«.

A B

A B

C

D

A B

C

D

M
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9.2.2 bfhL¡f¥g£l nfh£L¤J©o‰F btëna cŸs xU òŸëæèUªJ m¡nfh£L 

J©o‰F F¤J¡nfhL tiujš

 go 1 : nfh£L¤J©L	AB tiuªJ mj‰F btëna 

C v‹w òŸëia F¿.

 go 2 : C I	ikakhf	bfh©L	VnjD«	xU	mséš	

nfh£L¤J©L	 AB-š bt£LkhW ÏU 

t£lé‰fŸ tiuªJ mt‰¿‰F P k‰W« Q 

vd¥ bgaçL.

 go 3 : P k‰W« Q M»a òŸëfS¡F Ïilna cŸs 

öu¤Âš	 ghÂ¡F	 nkš	msbtL¤J	C v‹w 

òŸëæ‹	 vÂ®òw¤Âš	 P k‰W« Q æèUªJ	

t£léšfis tiuªJ bt£L« òŸë¡F E 
vd bgaçL.  

 go 4 : C k‰W« E I Ïiz¡f¡ »il¡F« nfhL 

njitahd	F¤J¡nfhL	MF«.

K¡»a fU¤J                                                                      F¤J¡nfhL

K¡nfhz¤Â‹	xU	c¢ÁæèUªJ	mj‰F	 

vÂnu	cŸs	g¡f¤Â‰F	tiua¥gL«	 

br§F¤J¡nfhL	F¤J¡nfhL	(Altitude) vd¥gL«. 

A B

C

QP

E

A  

C

QP

E

B
D

A

C

B

C

A BP Q

A

C

QP

E

B
D

F¤J¡nfhL
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9.2.3 nfhz¤Â‹ ÏUrkbt£o tiujš (Angle Bisector)

 go 1 : bfhL¡f¥g£l nfhz msÎ¡F V‰g +CAB I 

tiuf.

 go 2 : A I	ikakhf¡	bfh©L	VnjD«	xU	msé‰F	Mu«	

vL¤J	AC k‰W« AB I  D k‰W« E æš	bt£LkhW	

é‰fis tiuf.

 go 3 : D k‰W« E I Kiwna ikakhf¡ bfh©L DE -‹ 

mséš	 ghÂ¡Fnkš	 Mukhf	 vL¤J	 é‰fis	

tiuªJ mit bt£L« òŸë¡F F vd¥ bgaçLf.

 go 4 : A k‰W« F I Ïiz¡f¡ »il¡F« AF MdJ 

+CAB -‹ nfhz ÏU rkbt£o MF«.

K¡»a fU¤J                                                          nfhz ÏUrkbt£o

bfhL¡f¥g£LŸs	nfhz¤ij	ÏU	 

rknfhz§fshf¥ Ãç¡F« nfhL  

m¡nfhz¤Â‹	nfhz	ÏUrkbt£o	 

(Angle Bisector) vd¥gL«.

BA

C

BA

C

E

D

BA

C

E

D F

F

BA

C

E

D

BA

C

E

D
F

 nfhz 

ÏUrkbt£o 
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9.2.4 bfhL¡f¥g£LŸs nfh£L¤ J©o‹ ika¥òŸëia nfh£L¤J©o‰F btëna 

cŸs òŸëÍl‹ Ïiz¤jš

 go 1 : bfhL¡f¥g£LŸs	msé‰F	 nfh£L¤J©L		

AB tiuªJ, mj‰F btëna C v‹w òŸëia¡ 

F¿.

 go 2 : bfhL¡f¥g£l	nfh£L¤J©o‰F	ika¡F¤J¡

nfhL tiuªJ mJ AB-ia bt£L« òŸë¡F 

M vd¥ bgaçLf.

 go 3 : C k‰W« M I Ïiz¡fÎ«.

K¡»a fU¤J                                                                   eL¡nfhL

xU	K¡nfhz¤Â‹	xU	c¢Áia	mj‰F	 

vÂnu	cŸs	g¡f¤Â‹	eL¥òŸëÍl‹ 

	Ïiz¡F«	nfh£L¤J©L	eL¡nfhL	 

(Median) vd¥gL«.

A BM

C

A BM

C

A B

C

A BM

C

eL¡nfhL
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9.3 xU òŸë tê¢ bršY« nfhLfŸ (Points of Concurrency) 
 ika¡F¤J¡nfhL,	F¤J¡nfhL,	nfhz	ÏUrkbt£o	k‰W«	eL¡nfhL		M»at‰iw	

tiutJ	g‰¿	ÏJ	tiu	f‰nwh«.	 	Ï¥nghJ	eh«	R‰Wt£l	ika«,	 	F¤J¡nfh£L	ika«,	

cŸt£l ika«, eL¡nfh£L  ika« ngh‹wt‰iw fhQ« Kiwia¥ g‰¿ m¿nth«.

9.3.1 K¡nfhz¤Â‹ R‰Wt£lika« tiujš

R‰Wt£l« (Circumcircle) 

 K¡nfhz¤Â‹	_‹W	c¢ÁfisÍ«	bjh£L¢	bršYkhW	 (c¢Áfë‹	têna)	

tiua¥gL« t£l« R‰Wt£l« vd¥gL«.

K¡»a fU¤J                                                                         R‰Wt£lika«

K¡nfhz¤Â‹	g¡f§fë‹	ika¡F¤J¡	 

nfhLfŸ	rªÂ¡F«	òŸë	K¡nfhz¤Â‹	 

R‰Wt£lika« (Circumcentre) vd¥gL«.  

Ïjid S vd F¿¥ngh«.

R‰Wt£l Mu« (Circumradius)

 R‰Wt£l ika« S-¡F«	K¡nfhz¤Â‹	VnjD«	xU	c¢Á¥òŸë¡F«	Ïilna	

cŸs	öu«	 R‰Wt£l	Mu«	 vd¥gL«.	 	mjhtJ,	 R‰Wt£l¤Â‹	Mu¤ij	 R‰Wt£l	

Mu« v‹ngh«. 

A

C

B

S

R‰Wt£l Mu«

S

R
‰

W
t

£l«
R‰Wt£lika«
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vL¤J¡fh£L 9.1

 AB = 5 brÛ, 70A+ = c k‰W« 60B+ = c msÎŸs ABCD  tiuf.  mj‹ R‰W t£l« 

tiuªJ R‰Wt£l Mu« fh©f.

Ô®Î

 go 1 : bfhL¡f¥g£LŸs 

msé‰F ABCD  tiuf.

 go 2 : VnjD« Ïu©L 

g¡f§fS¡F (AC 

k‰W« BC) ika¡F¤J¡	

nfhLfŸ tiuf.  mit 

b t £ o ¡ b f h Ÿ S « 

òŸë S  v‹gJ  

R‰Wt£lika« MF«.

 go 3 : S-I ikakhfÎ« 

SA = SB = SC I MukhfÎ« 

bfh©L R‰Wt£l« 

tiuªjhš mJ c¢ÁfŸ 

A, B k‰W« C têna	

bršY«.

   R‰W t£l Mu« =  3. 2brÛ

C

A 5brÛ

70c 06 c
B

cjé¥ gl«

A

70o 60o

C

B5brÛ

A

70o 60o

C

B

S

5brÛ

A

70o 60o

C

B

S

5brÛ

3.
2b

r
Û
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1. FW§nfhz	 K¡nfhz¤Â‹	 R‰Wt£l	 ika«	 K¡nfhz¤Â‹	

cŸns mikÍ«.

 2. br§nfhz	K¡nfhz¤Â‹	R‰Wt£l	ika«	f®z¤Â‹	ika¥òŸë	MF«.

 3. éçnfhz	K¡nfhz¤Â‹	R‰Wt£l	ika«	K¡nfhz¤Â‹	btëna	mikÍ«.

gæ‰Á 9.1

1. PQ = 5 brÛ, 100P+ = c k‰W« PR = 5 brÛ	msÎŸs	 PQRD  tiuªJ mj‹ 

R‰Wt£l« tiuf.

2. R‰Wt£l« tiuf:

 (i) rkg¡f	K¡nfhz¤Â‹	g¡f	msÎ	6 brÛ.

 (ii) ÏUrkg¡f	br§nfhz	K¡nfhz¤Â‹	rk	g¡f§fë‹	msÎ	5 brÛ.

3. AB = 7 brÛ, BC = 8 brÛ k‰W« 60B+ = c msÎŸs ABCD  tiuªJ R‰Wt£l 

ika« fh©f.

4. br§nfhz	 K¡nfhz¤Â‹	 g¡f§fŸ	 4.5brÛ, 6brÛ k‰W« 7.5brÛ MF«.  

mj‹ R‰Wt£l ika« fh©f.

9.3.2 K¡nfhz¤Â‹ F¤J¡nfh£Lika« tiujš

K¡»a fU¤J                                                         F¤J¡nfh£L ika«

K¡nfhz¤Â‹F¤J¡nfhLfŸ	rªÂ¡F«	 

òŸë	F¤J¡nfh£Lika«	mšyJ	 

br§nfh£L ika« (Orthocentre) 

vd¥gL«.  Ïij H v‹W F¿¥ngh«. 

vL¤J¡fh£L 9.2

 AB = 6 brÛ, BC = 4 brÛ k‰W« AC = 5.5 brÛ M»a msÎfS¡F ABCD  tiuªJ 

F¤J¡nfh£L	ika«	tiuf.

Ô®Î

 go 1 : bfhL¡f¥g£LŸs 

  msÎfS¡F ABCD  tiuf

F¿¥òiu

H

A

B C

C

6brÛA B

4b
r
Û

5.5
 b
rÛ

cjé¥ gl«

A B

C

6brÛ

4b
r
Û

5.
5b
rÛ
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 go 2 : VnjD« ÏU òŸëfëèUªJ 

(A k‰W« C)  vÂnu cŸs g¡f§fS¡F  

( Kiwna BC k‰W« AB) F¤J¡nfhLfŸ	

tiuf.

   Ï¡F¤J¡nfhLfŸ	bt£o¡bfhŸS«

 òŸë H,  ABCD -‹ F¤J¡nfh£L	ika«	MF«.	

1. xU	K¡nfhz¤Â‰F	_‹W	F¤J¡nfhLfŸ	tiua	KoÍ«.

  2. FW§nfhz	K¡nfhz¤Âš	F¤J¡nfh£L	ika«	K¡nfhz¤Â‹	

cŸns mikÍ«.

 3. br§nfhz	K¡nfhz¤Âš	F¤J¡nfh£L	ika«	br§nfhz¤Â‹	c¢Á¥	òŸë.

 4. éçnfhz	K¡nfhz¤Âš	F¤J¡nfh£L	ika«	K¡nfhz¤Â‰F	btëna	

mikÍ«.

gæ‰Á 9.2

1. AB = 8 br.Û, BC = 7 br.Û	k‰W«	  AC = 5 br.Û	v‹w	msÎŸs	 ABCD  tiuªJ, 

mj‹	F¤J¡nfh£L	ika«	fh©f.

2. LM = 7 br.Û, 130M+ = c k‰W« MN = 6 br.Û	v‹w	msÎŸs	 LMND  tiuªJ, 

mj‹	F¤J¡nfh£L	ika«	fh©f.

3. 6 br.Û	g¡f	msÎŸs	rkg¡f	K¡nfhz«	tiuªJ,	mj‹	F¤J¡nfh£L	ika«	fh©f.

4. PQ = 4.5 br.Û, QR = 6 br.Û k‰W« 0Q 9+ = c  v‹w msÎŸs PQRD  tiuªJ, 

mj‹	F¤J¡nfh£L	ika¤ij¡	F¿.

5. ÏUrkg¡f K¡nfhz« ABC-š rkg¡f§fë‹ msÎ 6 br.Û, AB = BC k‰W« 

0B 8+ = c  tiuªJ,	mj‹	F¤J¡nfh£L	ika¤ij¡	F¿.

9.3.3 K¡nfhz¤Â‹ cŸt£l ika« tiujš

K¡»a fU¤J                                                                cŸt£l ika«

K¡nfhz¤Â‹	nfhz§fë‹	ÏUrkbt£ofŸ	 

rªÂ¡F« òŸë cŸt£l ika« (Incentre) vd¥gL«.  

mjid I v‹W F¿¥ÃLnth«.

F¿¥òiu

I

C

A B

A B

C

H

4b
r
Û5.5

br
Û

6brÛ
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 cŸt£l«: cŸt£l	 ika¤ij (I) ikakhf 

it¤J	 K¡nfhz¤Â‹	 mid¤J	

g¡f§fisÍ«	 c£òwkhf¤	

bjh£L¢ bršYkhW tiua¥gL« 

t£l« cŸt£l« (Incircle) 
vd¥gL«.  

 cŸMu«: cŸt£l	ika¤ÂèUªJ	

K¡nfhz¤Â‹	g¡f§fS¡F	

cŸs	br§F¤J¤öu«	cŸMu«	(Inradius) vd¥gL«.

vL¤J¡fh£L 9.3

 AB = 7 br.Û, 50B+ = c k‰W« BC = 6 br.Û	msÎŸs	 ABCD  tiuªJ mj‹ cŸt£l« 

tiuf.		nkY«	cŸMu¤ij	msªJ	vGJ.

Ô®Î

 go 1 : bfhL¡f¥g£LŸs

    msÎfS¡F ABCD  tiuf.

 go 2 : VnjD« ÏU nfhz§fS¡F 

nfhz ÏUrkbt£ofŸ tiuf.   

(Ï§F	 A+  k‰W« B+ -‹

ÏUrkbt£ofŸ	tiua¥g£LŸsd)	

mit rªÂ¡F« òŸë I v‹gJ 

ABCD -‹ cŸt£l ika« MF«.

c
Ÿ

t£l«

c
Ÿ

M
u
«

I

50o

C

6b
rÛ

7brÛ

C

7brÛA B

6b
r
Û

05 c

cjé¥ gl«

I

50o

C

7brÛ

6brÛ
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 go 3 : I-š	ÏUªJ	VnjD«	xU	g¡f¤Â‰F	

(Ï§F	 AB)	 br§F¤J¡nfhL	 tiuf.		

m¡nfhL AB I rªÂ¡F« òŸë D 

MF«.

 go 4 : I I ikakhfÎ« ID I MukhfÎ« 

bfh©L t£l« tiuf.  

Ï›t£lkhdJ	K¡nfhz¤Â‹	

mid¤J¥	 g¡f§fisÍ«	

c£òwkhf¤	 bjh£L¢	 bršY«.		

ÏJnt njitahd cŸt£l« 

MF«.

    cŸt£l Mu« = 1.8 br.Û

 všyh tif K¡nfhz§fS¡F« cŸt£l ika« v¥nghJ« 

K¡nfhz¤Â‹ cŸns mikÍ«.

gæ‰Á 9.3

1. AB = 9 br.Û, BC = 7	br.Û, k‰W« AC = 6	br.Û	msÎŸs	 ABCD -¡F cŸt£l« 

tiuf.

2. AB = 6	br.Û, AC = 7 br.Û k‰W« 40A+ = cmsÎŸs ABCD -¡F cŸt£l« tiuªJ 

cŸt£l Mu« fh©f.

3. g¡f msÎ 6 br.Û	cŸs	rkg¡f	K¡nfhz¤Â‰F	cŸt£l«	tiuf.

4. AB = 6	 br.Û, AC = 5 br.Û k‰W« 0A 11+ = c msÎŸs ABCD -¡F cŸt£l« 

tiuªJ	cŸt£l	ika¤ij¡	F¿.

F¿¥òiu

I
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C

D 7brÛ
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 9.3.4 K¡nfhz¤Â‹ eL¡nfh£L ika« tiujš

K¡»a fU¤J                                                                  eL¡nfh£L ika«

K¡nfhz¤Â‹	eL¡nfhLfŸ	rªÂ¡F«	 

òŸë	K¡nfhz¤Â‹	eL¡nfh£L	ika«	 

(Centroid) vd¥gL«.  

Ïjid G v‹W F¿¥ÃLnth«.

vL¤J¡fh£L 9.4

 AB = 6 br.Û, BC = 7 br.Û k‰W« AC = 5 br.Û	M»a	msÎfS¡F	 ABCD  tiuªJ 

mj‹ eL¡nfh£L ika« tiuf.

Ô®Î

 

 go 1 : bfhL¡f¥g£LŸs

    msÎfS¡F ABCD  tiuf.

 go 2 : VnjD« ÏU g¡f§fS¡F 

ika¡F¤J¡nfhLfŸ	

tiuf. 

   (Ï§F AC k‰W« BC-¡F 

ika¡F¤J¡nfhLfŸ	

tiua¥g£LŸsd) 

C

A BMc

Mb G Ma

C

6brÛA B
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Û
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 go 3 : m¥g¡f§fë‹ ika¥

òŸëia Kiwna vÂ® 

c¢ÁÍl‹ Ïiz¡F« 

nfhLfŸ bt£L« òŸë G 
v‹f.

 òŸë G MdJ ABCD -‹ 

eL¡nfh£L ika« MF«.

  (i) K¡nfhz¤Â‰F	_‹W	eL¡nfhLfŸ	tiuayh«.

  (ii) eL¡nfhLfis	 eL¡nfh£L	 ika«	 KidæèUªJ	 2:1 v‹w 

é»j¤Âš	Ãç¡F«.

     (iii) mid¤J	 tif	 K¡nfhz§fëY«	 eL¡nfh£L	 ika«	

K¡nfhz¤Â‹	cŸgFÂæš	mikÍ«.

gæ‰Á 9.4

1. AB = 6 br.Û, BC = 5 br.Û	 k‰W« AC = 4 br.Û	msÎfS¡F	 ABCD  tiuªJ 

eL¡nfh£L	ika¤ij¡	F¿.

2. LM = 5.5 br.Û, 1 0M 0 o+ =  MN = 6.5 br.Û	 msÎŸs	 K¡nfhz«	 tiuªJ		

eL¡nfh£L	ika¤ij¡	F¿. 

3. g¡fmsÎ 7.5 br.Û,   cŸs rkg¡f K¡nfhz« tiuªJ mj‹ eL¡nfh£L 

ika¤ij¡	fh©f.

4. g¡fmsÎfŸ 3 br.Û, 4 br.Û	k‰W« 5 br.Û cŸs br§nfhz K¡nfhz« tiuªJ 

mj‹	eL¡nfh£L	ika¤ij¡	fh©f.

5. 6PQ =  br.Û, P 110o+ =  k‰W« QR = 8 br.Û msÎfS¡F PQRD ‹ eL¡nfh£L 

ika¤ij¡	F¿.

F¿¥òiu

A B

C
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G
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tiugl§fŸ

10.1 m¿Kf«

 tiugl¤Â‹ mo¥gil¡ fU¤J¡fis Ï¥ghl¥gFÂ  és¡F»wJ.  eh« 

x›bthU ehS« brŒÂ¤jhŸfŸ, g¤Âç¡iffŸ k‰W« ò¤jf§fŸ ngh‹wt‰¿š 

tiugl§fis¡ fh©»nwh«.  tiugl§fŸ gšntW étukÂ¥òfis gl toéš 

és¡F»wJ.  Ïj‹ _y« étukÂ¥òfis éiuthfÎ«, vëjhfÎ« k‰W« 

bjëthfÎ« òçªJ bfhŸs Ko»wJ.  Ï¥ghl¥gFÂæš Ïu©L kh¿fS¡»ilna 

cŸs bjhl®Ãid tiugl¤Âš F¿¥ÃlÎ«, rk‹ghLfë‹ Ô®éid tiugl« _y« 

bgWtijÍ« f‰ngh«.

10.2 neça tiugl« (Linear Graph)
 x − 2y = −2 v‹w rk‹ghL x, y 
v‹w ÏU kh¿fëš mikªj xU neça¢ 

rk‹gh£o‰F X® vL¤J¡fh£lhF«. 

x0  − 2y0  = −2  v‹wthW cŸs x0 , y0  v‹w 

v©fë‹ nrho (x0 , y0) MdJ x − 2y = −2  
v‹w rk‹gh£o‹ xU Ô®Î MF«.  Ï›thW 

nrhoæ‹ Kjš v© x0  k‰W« Ïu©lhtJ 

v© y0-¡F F¿¥Ã£l kÂ¥òfŸ bfhL¥gj‹ 

_y« rk‹gh£o‹ všyh¤ Ô®ÎfisÍ« 

vëjhf fhzKoÍ«.   js¤Âš cŸs ÏU 

m¢R¡fis bghW¤J mikÍ« x − 2y = −2 
v‹w rk‹gh£o‹ Ô®Îfshd (x0 , y0)  
M»a òŸëfë‹ bjhF¥ò  x − 2y = −2 Ï‹ 

tiugl« vd¥gL«.  gšntW  x0   k‰W«  y0  

kÂ¥òfis  x − 2y = −2 v‹w rk‹gh£o‹ 

Ô®Îfshf f©L bgw¥gL« gšntW nrhofŸ (x0 , y0)-I tiugl¤Âš F¿¥gj‹ _y« 

tiugl¤Âid g‰¿ e‹F m¿ªJ bfhŸsyh«.  cjhuzkhf, nkny bfhL¡f¥g£LŸs 

● tiugl¡ fU¤Âid¥ òçjš

● neça¢ rk‹gh£o‹ tiugl« tiujš

● ÏU kh¿fis¡ bfh©l neça¢ rk‹ghLfë‹ Ô®Î fhzš

K¡»a¡ F¿¡nfhŸfŸ

A mathematical theory can be regarded as perfect only if  you are prepared to
present its contents to the fi rst man in the street

        – D.HILBERT
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gl« (−5,−1.5), (−4,−1), (−2, 0), (0, 1), (2, 2), (4, 3) k‰W« (6, 4) M»a òŸëfis¡ F¿¡F« 

tiuglkhF«.   
 Ï¥òŸëfŸ x − 2y = −2 v‹w rk‹gh£o‹ tiugl« xU ne®¡nfhlhF« v‹gij  

cz®¤J»wJ.  

 ÏÂèUªJ, ÏUkh¿fëš mikªj xUgo¢ rk‹ghL v¥nghJ« xU 

ne®¡nfh£il F¿¡F« vd m¿ayh«.  0ax by c+ + =  v‹w rk‹gh£il ne®¡nfh£o‹ 

bghJtotkhf vL¤J¡bfhŸsnt©L«.  ÏÂš  a mšyJ b  VjhtJ x‹W 

ó¢Áaäšyhkš ÏU¡fnt©L«.  tiugl¤jhëš ne®¡nfh£o‹ tiugl« vëjhf 

tiua ne®¡nfh£o‹ k‰bwhU vëa mik¥ghd  y mx c= +  ia ga‹gL¤J»nwh«.  

x-‹ x›bthU kÂ¥Ã‰F« y mx c= +  v‹w rk‹ghlhdJ  y-‹ kÂ¥ig¡ 

bfhL¥gjhš, eh« (x, y) v‹w tçir¥gL¤j¥g£l nrhoia¥ vëjhf¥ bgW»nwh«.     

  0ax by c+ + =  v‹gJ ne®nfh£o‹ bghJ totkhF«

 (i) c = 0 våš rk‹ghL 0ax by+ =  MF«.  Ï¡nfhL MÂ têna bršY«.

   (ii) a = 0 våš rk‹ghL by c 0+ =  MF«.  Ï¡nfhL x m¢R¡F 
Ïizahf bršY«.

   (iii) b = 0 våš rk‹ghL ax c 0+ =  MF«.  Ï¡nfhL y m¢R¡F 
Ïizahf bršY«.

10.2.1 neça tiugl« tiuÍ« Kiw

 xU rk‹gh£o‹ tiugl¤ij¡ fhz x  k‰W« y-‹ kÂ¥òfis m£ltiz¥gL¤j 

nt©L«.  x-‹ _‹W kÂ¥òfis¡ bfh©L Ït‰¿‰fhd y-‹ kÂ¥òfis¡ fh©ngh«.  

xU nfhL tiua Ïu©L òŸëfns nghJkhdJ,  våD«, _‹W òŸëfis 

vL¤J¡bfhŸtj‹ _y« ekJ tiugl« rçahdJ v‹gij cWÂ brŒa ÏaY«. 

 go1: rk‹gh£il¡ bfh©L x k‰W« y-‹ kÂ¥òfis m£ltiz¥gL¤Jf.
 go2: tiugl¤jhëš x m¢R k‰W« y m¢Áid tiuf.
 go3: m¢R¡fë‹ ÛJ njitahd msÎ¤Â£l¤Âid¡ F¿¡fÎ«.
 go4: tiugl¤jhëš òŸëfis¡ F¿¡fÎ«.
 go5: òŸëfis Ïiz¤J«, Ú£oÍ« nfh£oid bgwÎ«.

10.2.2 ne®¡nfhL tiujš

vL¤J¡fh£L 10.1

 (3, 5) k‰W« (-5, 1) v‹w òŸëfis 

Ïiz¡F« ne®¡nfh£oid tiuf.

Ô®Î 
 1. 1 br.Û = 1 myF v‹w msÎ¤Â£l¤Âš 

x m¢R k‰W« y m¢Áid tiuf. 

 2. tiugl¤jhëš (3, 5), (-5, 1) v‹w 

bfhL¡f¥g£l Ïu©L òŸëfis F¿¡f.

 3. òŸëfis Ïiz¤J nfh£L¤J©L 

tiuªJ mjid Ïu©L òwK« Ú£lÎ«.

 4. eh« njitahd neça tiugl¤ij¥ 

bgW»nwh«. 

F¿¥ò
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xxl

yl
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msÎ¤ Â£l«

x m¢R : 1 br.Û = 1 myF

y m¢R : 1 br.Û = 1 myF
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vL¤J¡fh£L 10.2
 6y x= -‹ tiugl« tiuf.

Ô®Î bfhL¡f¥g£l ne®¡nfh£L¢ rk‹gh£oš 

1, 0,1x=-  v‹w  kÂ¥òfis¥ ÃuÂæl 

Ñœ¡fhQ«  y-‹ kÂ¥òfis bgwyh«.

 y x6=

x -1 0 1
y -6 0 6

(-1, -6), (0, 0) k‰W« (1, 6) v‹w òŸëfis  
tiugl¤jhëš F¿¤J m¥òŸëfŸ tê¢bršY« 
ne®¡nfh£oid tiuaÎ«.   ÏJnt njitahd 
ne®¡nfh£L tiuglkhF«.

vL¤J¡fh£L 10.3  
 5x = -‹ tiugl« tiuf.

Ô®Î x 5=  v‹w nfhL y  m¢R¡F ÏizahdJ.  

Ïªj nfh£oš x xU kh¿è.  nkY«, Ï¡nfh£o‹ 

vªj òŸëÍ« (5, y) v‹w toéš mikÍ«.  vdnt 

2, , 2y 0=-  vd vL¤J¡bfhŸs eh«  (5, -2), 
(5, 0) k‰W« (5, 2) v‹w òŸëfis¥ bgW»nwh«. 

x 5=

x 5 5 5
y −2 0 2

 tiugl¤jhëš, Ï¥òŸëfis¡ F¿¤J 
m¥òŸëfŸ tê¢bršY« ne®¡nfh£oid 
tiuaÎ«. Mfnt eh« ek¡F njitahd neça  

tiugl¤ij¥ bgW»nwh«.

vL¤J¡fh£L 10.4  

 2y x
3
5=- +  v‹w ne®¡nfh£o‹  

tiugl« tiuf.
Ô®Î ne®¡nfh£L¢ rk‹gh£oš x = -3, 0, 3 
vd¥ ÃuÂæl, Ñœ¡f©lthW y-‹ kÂ¥òfis 
eh« fh©»nwh«.

2y x
3
5=- +

x -3 0 3

x
3
5- 5 0 -5

2y x
3
5=- + 7 2 -3

yl

6
y

x
=

xxl

y
msÎ¤ Â£l«

x m¢R : 1 br.Û = 1 myF

y m¢R : 1 br.Û = 1 myF

5
x
=

xxl

yl

y
msÎ¤ Â£l«

x m¢R : 1 br.Û = 1 myF

y m¢R : 1 br.Û = 1 myF

2

y

x3
5

=
-

+
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 (-3, 7), (0, 2) k‰W« (3, -3)  v‹w òŸëfis tiugl¤jhëš F¿¤J m¥òŸëfŸ 

tê¢bršY« ne®¡nfh£oid tiuaÎ«.  ÏJnt 2y x
3
5=- +  v‹w rk‹gh£o‹ 

ne®¡nfh£L tiuglkhF«.

vL¤J¡fh£L 10.5  

 4 1y x= - -‹ tiugl« tiuf.

Ô®Î bfhL¡f¥g£l ne®¡nfh£L¢ 

rk‹gh£oš 1, 0,1x=-  vd ÃuÂæl, 
Ñœf©lthW y-‹ kÂ¥òfis eh« 

bgW»nwh«.

y x4 1= -

x -1 0 1
4x -4 0 4

y = 4x-1 -5 -1 3

 (-1, -5), (0, -1) k‰W« (1, 3) 
v‹w òŸëfis tiugl¤jhëš F¿¤J m¥òŸëfŸ tê¢bršY« ne®¡nfh£oid 

tiuaÎ«.  eh« Ï¥bghGJ njitahd ne®¡nfh£L tiugl¤ij bgW»nwh«.

vL¤J¡fh£L 10.6
 2 3 12x y+ = -‹ tiugl« tiuf.

Ô®Î Kjèš eh« x y2 3 12+ =  v‹w 

rk‹gh£il y mx c= +  v‹w toéš 

vGJnth«. 

 x y2 3+  = 12  v‹w rk‹gh£oèUªJ  
y = 4x

3
2- +  vd¡»il¡»wJ.

 nk‰f©l rk‹gh£oš 3, 0, 3x=-  
vd¥ ÃuÂæl, Ñœ¡f©lthW y-‹ 

kÂ¥òfis eh« bgW»nwh«. 

y = 4x
3
2- +

x -3 0 3

x
3
2- 2 0 -2

y= 4x
3
2- + 6 4 2

tiugl¤jhëš (-3, 6), (0, 4) k‰W« (3, 2) v‹w òŸëfis F¿¤J m¥òŸëfŸ tê¢bršY« 

ne®¡nfh£oid tiuaÎ«.  eh« Ï¥bghGJ njitahd tiugl¤ij bgW»nwh«.

4
1

y
x

=
-

xxl
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2

3

12

x

y
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gæ‰Á 10.1

1. Ã‹tU« òŸëfis Ïiz¡F« ne®¡nfh£L tiugl« tiuf.

 (i) (2,3) ( 6, 5)k‰W« - -  (ii) ( 2, 4) ( 1,6)k‰W«- - -

 (iii) (5, 7) ( 1,5)k‰W«- -  (iv) ( 3,9) (5, 6)k‰W«- -  (v) (4, 5) (6,10)k‰W«-

2. Ã‹tUtdt‰¿‰F tiugl« tiuf.

 (i) y = 5   (ii) y = -6  (iii) x = 3

 (iv) x = -5   (v) 2x  +  7 = 0 (vi) 6 + 3y = 0

3. Ã‹tUtdt‰¿‰F tiugl« tiuf.

 (i) y x4=    (ii) x y3 0+ =  (iii) x y2=-

 (iv) 0y x3- =   (v) y x9 3 0- =  

4. Ã‹tU« rk‹ghLfS¡F ne®¡nfh£L tiugl« tiuf. 

 (i) 3 1y x= +    (ii) y x4 8 2= +   (iii) y x4 3 0- + =

 (iv) x y3 3= +   (v) x y2 6 0+ - =   (vi) x y2 1 0- + =

 (vii) 3 2 12x y+ =

5. Ã‹tUtdt‰¿š m k‰W« c-‹ kÂ¥òfis¡ bfh©L y mx c= +  v‹w 

rk‹gh£o‰fhd tiugl« tiuf.

 (i) 2 3k‰W«m c= =  (ii) 2 2k‰W«m c=- =-  (iii) 4 1k‰W«m c=- =

 (iv) 3 4k‰W«m c= =-  (v) 3k‰W«m c
2
1= =          (vi) 2k‰W«m c

3
2= - =

10.3 tiugl§fë‹ ga‹ghL (Application of Graphs)

 ÏU kh¿fë‹ xU neça¢ rk‹gh£L¤ bjhF¥ò v‹gJ ÏU kh¿fshyhd 

x‹W¡F nk‰g£l xU go¢ rk‹ghLfë‹ bjhF¥ò MF«.  m¤bjhF¥Ãš cŸs všyh 

rk‹ghLfisÍ« ãiwÎ brŒÍ« tçir¥gL¤j¥g£l nrhofë‹ fz« m¤bjhF¥Ã‹ 

Ô®Î MF«.  Ï¥ghl¥gFÂæš ÏU kh¿fshyhd ÏU neça¢ rk‹ghLfë‹ Ô®it 

tiuglKiwæš fh©gJ g‰¿ go¥ngh«.

Ï§nf Ô®thdJ _‹W tiffëš ãfHyh«. mit

 (i) Ïu©L rk‹ghLfë‹ tiuglK« x‹¿‹ ÛJ x‹W mikªJ xnu 

ne®nfhlhfyh«.  Ïªãiyæš  Ï¢rk‹ghLfS¡F v©z‰w Ô®ÎfŸ c©L. 

 (ii) ÏU rk‹ghLfë‹ tiugl§fS« x‹iwbah‹W v§F« rªÂ¡fhkš 

Ïizahf ÏU¡fyh«.  Ïizahdit v‹gjhš Ïj‰F bghJthd 

òŸëfŸ »ilahJ. Mfnt, Ï¢rk‹ghLfS¡F¤ Ô®ÎfŸ »ilahJ.

 (iii) ÏU rk‹ghLfë‹ tiugl§fS« xnu xU òŸëæš k£L« bt£o¡ 

bfhŸsyh«.  Mfnt, Ï¢rk‹ghLfŸ xnu xU Ô®it k£L« bfh©LŸsd.
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vL¤J¡fh£L 10.7

  2 4x y+ = ; 2 4 8x y+ =  v‹w rk‹ghLfis tiugl« _y« Ô®¡f.

Ô®Î x›bthU rk‹gh£o‰F« _‹W òŸëfis¡ fhz,  x-¡F _‹W kÂ¥òfis¥ 

ÃuÂæ£L mj‰Fça y-‹ kÂ¥òfis¥ bgW»nwh«.  eh« bgW« kÂ¥òfis 

m£ltiz¥gL¤Jnth«.

nfhL 1: x + 2y = 4
  2 y  = x 4- +  (  y = 2x

2
- +

 nk‰fhQ« rk‹gh£oš 2, 0, 2x =-  vd¥ ÃuÂæl, eh« mj‰Fça y-‹ 

kÂ¥òfis¥ bgW»nwh«.

y = 2x
2

- +

x -2 0 2
x
2

- 1 0 -1

y= 2x
2

- + 3 2 1

nfhL 2: 2 4x y+  = 8
  4 y  = x2 8- +  (  y = 2x

2
- +

          nk‰fhQ« rk‹gh£oš , 0,x 4 4=-  vd 

ÃuÂæl, eh« bgW« y kÂ¥òfŸ Ã‹tUkhW

y = 2x
2

- +

x -4 0 4
x
2

- 2 0 -2

y = 2x
2

- + 4 2 0

  eh« òŸëfis tiugl¤jhëš F¿¤J ne®nfhLfŸ tiunth«.  Ïu©L 

nfhLfS« x‹w‹ ÛJ x‹W miktij¡ fhzyh«.  xU nfh£o‹ ÛJ cŸs vªj xU 

òŸëÍ« k‰bwhU nfh£o‹ ÛJ« mikÍ«.  vdnt, ÏU rk‹ghLfS¡F« v©z‰w 

bghJthd òŸëfŸ c©L.  mjhtJ, nfh£o‹ ÛJŸs x›bthU òŸëÍ« Ô®thF«.  

Mfnt, rk‹ghLfS¡F v©z‰w Ô®ÎfŸ c©L.  

vL¤J¡fh£L 10.8
  tiugl Kiwæš Ô®: 3 6x y- = ; 3 9 0x y- + =  

Ô®Î x›bthU rk‹gh£o‰F« _‹W òŸëfis¡ fhz, x-¡F _‹W kÂ¥òfis¥ 

ÃuÂæ£L mj‰Fça y-‹ kÂ¥òfis¥ bgW»nwh«.  eh« bgW« kÂ¥òfis 

m£ltiz¥gL¤Jnth«.

x
y2

4

+
=

x
y

2
4

8
+

=

xxl
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y
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x m¢R : 1 br.Û = 1 myF

y m¢R : 1 br.Û = 1 myF
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nfhL 1: 3x y-  = 6
 3 y  = x 6-  (  y = 2x

3
-

 nk‰fhQ« rk‹gh£oš x = -3, 0, 3 vd ÃuÂæl, eh« bgW« y-‹ kÂ¥òfŸ 

Ã‹tUkhW

y x
3

2= -

x -3 0 3

x
3 -1 0 1

y = x
3

-2 -3 -2 -1

nfhL 2:   3 9x y- +  = 0
   3 y  = x 9+

   y = x
3

3+

  nk‰fhQ« rk‹gh£oš 

x = -3, 0, 3 vd ÃuÂæl, eh« bgW« y-‹ 

kÂ¥òfŸ Ã‹tUkhW

y x
3

3= +

x -3 0 3

x
3 -1 0 1

y = x
3

3+ 2 3 4

 Kjèš (-3, -3) (0, -2) k‰W« (3, -1) v‹w òŸëfis tiugl¤jhëš F¿¤J 

m¥òŸëfŸ têahf ne®¡nfhL tiuf.  Ã‹ò (-3, 2) (0, 3) k‰W« (3, 4) v‹w òŸëfis 

mnj tiugl¤jhëš F¿¤J m¥òŸëfŸ têahfÎ« ne®¡nfhL tiuf.  Ïu©L 

nfhLfS« Ïizahf ÏU¥gij¡ fhzyh«. Ïu©L nfhLfS¡F« bghJthd 

òŸëfŸ Ïšiy.  Mfnt, Ï¢rk‹ghLfS¡F¤ Ô®ÎfŸ VJ« Ïšiy.

vL¤J¡fh£L 10.9
 2 1; 2 8x y x y- = + =  v‹w rk‹ghLfis tiuglKiwæš Ô®¡f. 

Ô®Î x›bthU rk‹gh£o‰F« _‹W òŸëfis¡ fhz, x-¡F _‹W kÂ¥òfis¥  

ÃuÂæ£L mj‰Fça y-‹ kÂ¥òfis¥ bgWnth«.  eh« bgW« kÂ¥òfis 

m£ltiz¥gL¤Jnth«.

x
y3

9
0

-
+

=

x
y3

6
-

=
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nfhL 1:  2x y-  = 1

           y  = x2 1-

nk‰fhQ« rk‹gh£oš 1, 0,1x =-  vd¥ ÃuÂæl, eh« bgW« y-‹ kÂ¥òfŸ

y = 2 1x -

x -1 0 1
2x -2 0 2

y = 2x -1 -3 -1 1

nfhL 2: 2x y+  = 8 

  2 y  = x 8- +  (  y = 4x
2

- +  

 nk‰fhQ« rk‹gh£oš 2, 0, 2x =-  
vd¥ ÃuÂæl, eh« bgW« y-‹ kÂ¥òfŸ

 y = 4x
2

- +

x -2 0 2

x
2

- 1 0 -1

 y = 
4x

2
- +  5 4 3

 Kjèš (-1, -3), (0, -1) k‰W« (1, 1) v‹w òŸëfis tiugl¤jhëš F¿¤J 

m¥òŸëfŸ têahf ne®nfhL tiuf.  Ã‹ò (-2, 5), (0, 4) k‰W« (2, 3) v‹w òŸëfis 

mnj tiugl¤jhëš F¿¤J m¥òŸëfŸ têahfÎ« ne®¡nfhL tiuf.  Ïu©L 

nfhLfS« (2, 3)  v‹w xnu xU òŸëæš k£L« bt£o¡bfhŸtij¡ fhzyh«.  Mfnt, 

Ï¢rk‹ghLfS¡F xnu xU Ô®Î c©L. m¤Ô®Î x=2, y=3.  mjhtJ, Ô®Î (2, 3).

gæ‰Á 10.2

Ã‹tU« rk‹ghLfis tiugl Kiwæš Ô®.

1. 3 0x y- = ;  2 0x - =  2. 2 4x y+ = ;  4 2 8x y+ =  

3. 2 1x y= + ;  2 8 0x y+ - =  4. 5x y+ = ;  1x y- =

5. 2 6x y- = ;  2 6x y- =-  6. 4 5 0x y- - = ;  5 0x y+ - =

7.   3 2 4x y+ = ;  9 6 12 0x y+ - =  8. y x2 1= + ; 3 0y x 6+ - =

9.   2 2 0y x- + = ;  4 4y x= -  10. 0x y- = ;  3 0y + =

11.  2 4 0x - = ;  4 4 0x y+ + =  12. 1x y
2 4
+ = ;  2x y

2 4
+ =

x
y

2

1

-
=

x
y2

8

+
=
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òŸëæaš

11.1 m¿Kf«

 òŸëæaš v‹gJ étu§fis nrfç¤J, ghFgL¤Â¥ g£oaè£L, MŒÎ brŒJ 

Ã‹ m›étu§fS¡F és¡f« fh©gj‹ _y« Ãu¢ridfS¡F KoÎ fh©gj‰F 

cjÎ»‹wJ. Kjšãiy òŸëétu§fŸ k‰W« Ïu©lh«ãiy òŸëétu§fŸ v›thW 

nrfç¡f¥gL»‹wd v‹gJ g‰¿ eh« Kªija tF¥òfëš go¤JŸnsh«.  m›thW 

bgw¥g£l òŸëétu§fŸ mÂfkhd étu§fis bfh©ljhf ÏU¥Ã‹, mªj 

étu§fis MŒÎ brŒJ és¡f« fh©gj‰F K‹ghf gF¤J, g£oaèl nt©L«.

 xU Áy MŒÎfë‹ nghJ, ghFgL¤Â g£oaèLtj‹ _ykhfnt, mªj òŸë 

étu§fŸ g‰¿a bjëthd és¡fK« mj‹ K¡»a¤JtK« bjçatU«. Ï›tifæš 

më¡f¥gL« òŸëétu§fŸ xU ruhrç kåjD¡F M®t« C£LtjhfÎ«, òçÍ«goahfÎ« 

ÏU¤jš nt©L«. vdnt, m¥òŸëétu§fŸ KGikahf V‰W¡bfhŸS« tifæY« 

nkY« M®t¤ij ö©L« tifæY« cŸsjhf mika, mjid xU és¡f¥ gl« 

_ykhfnth mšyJ xU tiugl« _ykhfnth më¥gJ ÁwªjJ.

11.2 ãfœbt© gutè‹ tiugl tot« 

 “xU gl« Mæu« th®¤ijfS¡F rk«” v‹gj‰»z§f òŸëæaš tšYd®fŸ, 

òŸëétu§fis¤ bjëthf étç¡f  tiugl§fisÍ« mj‹ EQ¡f§fisÍ« 

e‹F ga‹gL¤Âdh®fŸ. F¿¥ghf ãfœbt© gutyhfnth mšyJ rjÅj gutyhfnth 

bjhF¡f¥g£l òŸëétu§fis étç¡f ãfœbt© br›tf« k‰W« ãfœbt© 

gynfhz« M»ad ga‹gL¤jgL»‹wd.
 ãfœbt© gutš v‹gJ ÃçÎfŸ k‰W« ãfœbt©fis¥ ga‹gL¤Â, 
tif¥gL¤j¥glhj òŸëétu§fis¥ gF¤J g£oaèLjš MF«. xU ãfœbt© 
gutiy Ã‹ tU« eh‹F têfëš tiugl« _y« F¿¥Ãlyh«.

 (i) ãfœbt© br›tf« (Histogram) 
 (ii) ãfœbt© gynfhz« (Frequency Polygon)
 (iii) ãfœbt© tisnfhL (Smoothened frequency curve)   
 (iv) FéÎ ãfœbt© nfhLfŸ. (Ogive or Cumulative frequency curve)

 “Statistical thinking today is as necessary for effi cient citizenship as the ability to read and write”
Herbert. G. Wells

Kj‹ik¡ F¿¡nfhŸfŸ

● ãfœbt© br›tf« k‰W« ãfœbt© gynfhz« 

tiujš

● ika¥ngh¡F msitfshd T£L¢ruhrç, Ïilãiy 

k‰W« KfL M»at‰iw¡ f©L Ão¤jš
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 Ïªj m¤Âaha¤Âš Kjš Ïu©L tif tiugl§fis¥ g‰¿ gh®¥ngh«. k‰w 

Ïu©L« nkš tF¥òfëš m¿ªJ bfhŸnth«.

11.2.1 ãfœbt© br›tf« (Histogram)
 ãfœbt© gutiy étç¡f ga‹gL« gyéjkhd tiugl Kiwfëš mÂf« 

ngr¥gLtJ« gyuhY« ga‹gL¤j¥gLtJ« ãfœbt© br›tf« MF«. ãfœbt© 

br›tf« v‹gJ xU bjhl®ãfœbt© gutiy ÏU gçkhz tiuglkhf kh‰¿¡ 

fh£LtjhF«. ãfœbt© br›tf¤Âš, ãfœbt© gutè‹ ÃçÎ Ïilbtëfis 

mfykhfÎ« m¥ÃçÎfë‹ ãfœbt©fis ÚskhfÎ« bfh©L br›tf§fŸ 

tiua¥gL»‹wd. Ï¢br›tf§fë‹ gu¥ò mªjªj ãfœbt©fS¡F ne® 

é»j¤Âš ÏU¡F«.

      rkkhd ÃçÎ Ïilbtëfis¡ bfh©L ãfœbt©br›tf« tiua brŒa nt©oad:

 1. ÃçÎfis x-m¢ÁY«, ãfœbt©fis y-m¢ÁY« F¿¡f nt©L«.

 2. ÏU m¢RfëY« myFfŸ x‹whf ÏU¡f nt©oa mtÁa« Ïšiy.
 3. ÃçÎfŸ éy¡F« ÃçÎfshf (Exclusive Intervals) ÏU¤jš mtÁa«. 

ÃçÎfŸ cŸsl¡F« ÃçÎfshf (Inclusive Intervals) ÏUªjhš éy¡F« 

ÃçÎfshf kh‰w¥gl nt©L«.
 4. ÃçÎ Ïilbtëfis mfykhfÎ«, m¥ÃçÎfë‹ ãfœbt©fis 

ÚskhfÎ« bfh©L br›tf§fŸ tiuant©L«.   Ï›thW x›bthU ÃçÎ 

Ïilbtëæ‹ nkY« xU br›tf« mik¡fnt©L«.
ãfœbt© br›tfkhdJ g£il és¡fgl§fis ngh‹W ÏU¡F«. 

våD«, ãfœbt© br›tf«, ãfœbt© gutè‹ ÃçÎ ÏilbtëiaÍ« 

mj‹ ãfœbt©fisÍ« ga‹gL¤Â tiua¥gL»‹wd. Mdhš, 

g£il és¡fgl§fëš, òŸë étu§fë‹ tiffisÍ«, mªjªj 

tif¡fhd ãfœbt©fisÍ« ga‹gL¤Â tiua¥gL»‹wd. 

bjhl®òŸë étu§fS¡F k£Lnk ãfœbt© br›tf« tiua KoÍ«.

11.2.2 ãfœbt© gynfhz« (Frequency Polygon)
 ãfœbt© gynfhz¤Âš x›bthU Ãçé‹ eL¥òŸëÍ«, m¥Ãçéš cŸs 

òŸëétu§fS¡F gÂyhf¥ ga‹gL¤j¥ gL»‹wd.  ÃçÎfë‹ eL¥òŸëfis 

x-m¢ÁY« ãfœbt©fis y-m¢ÁY« vL¤J¡bfh©L, mj‹_y« F¿¡f¥gL« 

òŸëfis Ïiz¥gj‹ _y« ãfœbt© gynfhz« bgw¥gL»‹wJ. ãfœbt© 

gynfhz¤Â‹ Ïu©L fil¡nfhLfŸ ÃçÎ Ïilbtëæš ghÂ msÎ öu¤Âš, 

fil¥òŸëfS¡F (Extreme points) btë¥òw« x-m¢Áid bjhLkhW mik¡f¥gl 

nt©L«.

 ãfœbt© br›tf« k‰W« ãfœbt© gynfhz« Ïu©L« tiua¥gl 
nt©Lbkåš, Kjèš ãfœbt© br›tf« tiuªJ bfhŸsnt©L«. Ã‹ò 
br›tf§fë‹ nk‰gFÂfë‹ eL¥òŸëfis Ïiz¥gj‹ _y« ãfœbt© 
gynfhz¤ij tiua KoÍ«.

   ãfœbt© gynfhz« tiua, ãfœbt© br›tf« xU têfh£oahf  

Kjèš tiua¥gL»‹wJ. 

F¿¥òiu

F¿¥òiu
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vL¤J¡fh£L 11.1

 Ã‹tU« òŸë étu§fS¡fhd ãfœbt© br›tf« k‰W« ãfœbt© 

gynfhz« tiuf.  

kÂ¥bg©fŸ 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

khzt®fë‹ 

v©â¡if
12 22 35 40 60 52 40 30 5

Ô®Î  Kjèš ãfœbt© br›tf« tiua¥g£L Ã‹ò, mL¤jL¤j br›tf§fë‹ 

nk‰g¡f§fë‹ eL¥òŸëfis Ïiz¥gjhš ãfœbt© gynfhz« bgw¥gL»‹wJ.

ãfœbt© br›tf« k‰W« ãfœbt© gynfhz«

 nk‰f©l vL¤J¡fh£oš, ÃçÎfŸ éy¡F« ÃçÎfshf cŸsd.  j‰nghJ 

cŸsl¡F« ÃçÎfis¡ bfh©l X® vL¤J¡fh£il vL¤J¡bfhŸnth«. 

msÎ¤ Â£l«

x m¢R : 1 br.Û = 10 myFfŸ

y m¢R : 1 br.Û = 5 myFfŸ
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msÎ¤ Â£l«

x m¢R : 1 br.Û = 10 myFfŸ

y m¢R : 1 br.Û = 2 myFfŸ

vL¤J¡fh£L 11.2
 xU Á¿a bjhê‰Tl¤Âš ntiy brŒÍ« 50 bjhêyhs®fël«, mt®fŸ 
x›bthUtU« ntiy¡fhf v¤jid »nyh Û£l® bjhiyÎ tªJ brš»wh®fŸ v‹w 
fz¡bfL¥ò el¤j¥g£lÂš Ñœf©l étu§fŸ bgw¥g£ld.  Ï›étu§fS¡F xU 
ãfœbt© br›tf« k‰W« ãfœbt© gynfhz« mik¡fÎ«.

öu« (».Û) 50-59 40-49 30-39 20-29 10-19
bjhêyhs®fë‹ 

v©â¡if
4 5 9 18 14

Ô®Î bfhL¡f¥g£oU¡F« g£oaè‹ ÃçÎfŸ cŸsl¡F« ÃçÎfshfÎ«, 

bjhl®¢Áahf mikahkY« cŸsd. mjdhš, m¥ÃçÎfŸ éy¡F« ÃçÎfshf 

kh‰w¥g£L, VWtçiræš mik¡f¥g£LŸsd.

öu« (». Û) 9.5-19.5 19.5-29.5 29.5-39.5 39.5-49.5 49.5-59.5
bjhêyhs®fë‹ 

v©â¡if
14 18 9 5 4

ãfœbt© br›tf« k‰W« ãfœbt© gynfhz«
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 (i)  ÃçÎfŸ bjhl® Ïilbtëfshf kh‰w¥g£L Ã‹ò ãfœbt© 

br›tf« mik¡fnt©L«.
   (ii) x-m¢Áš msÎfŸ MÂ¥òŸëæš ÏUªJ bjhl§fhéoš, 

MÂ¥òŸë¡F mU»š FW¡F¡ nfhLfshš (Zig-zag Curve) 
F¿¥Ãl¥gl nt©L«.

11.2.3 khWg£l ÃçÎ Ïilbtëfis¡ bfh©l ãfœbt© gutè‹ ãfœbt© br›tf«

Ñœ¡fhQ« ãfœbt© gutiy vL¤J¡ bfhŸnth«:

neu« (édhofŸ) 40-60 60-70 70-80 80-85 85-90 90-120
ãfœbt© 100 60 90 70 60 90

 Ï§F, bgça ãfœbt©iz bg‰WŸsjhš ÃçÎ Ïilbtë 40-60 mÂf 
K¡»a¤Jt« thŒªjJ nghš njh‹W»wJ. Mdhš, ãfœbt© 100-¡fhd 
ÃçÎÏilbtëæ‹ msÎ 20 MF«.  mnj rka« ÃçÎÏilbtë 80-85 ¡fhd 
ãfœbt© 70 Mf ÏUªjhY« mj‹ msÎ 5 édhofŸ k£Lnk. vdnt, ãfœbt© 
br›tf« tiuÍ« K‹ò x›bthU ÃçÎÏilbtëæ‹ msitÍ« (Ús¤ijÍ«) 
fz¡»š bfhŸs nt©L«. m›thW Ïšiybaåš mªãfœbt© br›tf«, 
bfhL¡f¥g£l òŸë étu§fis rçahd Kiwæš étç¥gjhf mikahJ. Ïjid 
rçbrŒa, ÃçÎÏilbtëfŸ k‰W« mj‹ ãfœbt©fis¥ bghW¤J, br›tf§fë‹ 
Ús§fŸ kh‰¿aik¡f¥gl nt©L«.   

 br›tf¤Â‹ kh‰¿aik¡f¥g£l Ús§fŸ ãfœbt© ml®¤Âia fh©gj‹ 
_y« fz¡»l¥gL»‹wJ. 

 ãfœbt© ml®¤Â :  ãfœbt©fis mj‹ ÃçÎÏilbtëæ‹ msit¡ 
bfh©L tF¡F« nghJ ãfœbt© ml®¤Â »il¡»‹wJ. 

K¡»a fU¤J

ãfœbt© ml®¤Â  = ãfœbt© '   ÃçÎÏilbtëæ‹ msÎ

bfhL¡f¥g£l ãfœbt© gutèš, C v‹gJ äf¢Á¿a 

ÃçÎ Ïilbtëæ‹ Ús« vd¡bfh©lhš, br›tf¤Â‹ 

kh‰¿aik¡f¥g£l Ús« Ñœ¡f©lthW fz¡»l¥gL«.

kh‰¿aik¡f¥g£l Ús« = 
mj‹ ÃçÎ Ïilbtëæ‹msÎ

ãfœbt©
C#

neu« (édhofŸ)        40-60 60-70 70-80 80-85 85-90 90-120

ãfœbt© 100 60 90 70 60 90
ÃçÎ Ïilbtëæ‹ 

msÎ         20 10 10 5 5 30

br›tf¤Â‹ Ús« 20
100 5

25

#

=
10
60 5

30

#

=
10
90 5

45

#

=
5
70 5

70

#

=
5
60 5

60

#

=
30
90 5

15

#

=

F¿¥ò 
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vL¤J¡fh£L 11.3

 Ã‹tU« òŸë étu§fS¡fhd ãfœbt© br›tf¤ij tiuaÎ«.

kÂ¥bg© 0-10 10-20 20-40 40-50 50-60 60-70 70-90 90-100
khzt®fë‹ v©â¡if 4 6 14 16 14 8 16 5

Ô®Î Ï¥òŸë étu¤Â‹ äf¢Á¿a ÃçÎ Ïilbtëæ‹ Ús« 10. khWg£l ÃçÎ 
Ïilbtëfis¡ bfh©l Ï¥òŸë étu¤Â‰F ãfœbt© br›tf« tiua 
br›tf¤Â‹ Ús§fŸ kh‰¿aik¡f¥gl nt©L«. 

  ãfœbt©ml®¤Â = 
ãfœbt©â‹ ÃçÎ Ïilbtëæ‹ Ús«

ãfœbt© . 

br›tf¤Â‹ Ús« = ãfœbt© ml®¤Â 10#

kÂ¥bg©fŸ 0-10 10-20 20-40 40-50 50-60 60-70 70-90 90-100
khzt®fë‹ 
v©â¡if

4 6 14 16 14 8 16 5

ÃçÎ Ïil-
btëæ‹ Ús«         10 10 20 10 10 10 20 10

br›tf¤Â‹ 
Ús« 10

4 10

4

#

=
10
6 10

6

#

=
20
14 10

7

#

=
10
16 10

16

#

=
10
14 10

14

#

=
10
8 10

8

#

=
20
16 10

8

#

=
10
5 10

5

#

=

X

msÎ¤ Â£l«

x m¢R : 1 br.Û = 5 myFfŸ

y m¢R : 1 br.Û = 5 myFfŸ
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  khWg£l ÃçÎ Ïilbtëfis¡ bfh©l ãfœbt© br›tf«

gæ‰Á 11.1
1. Ã‹tU« gutY¡F ãfœbt© br›tf¤ij tiuf. 

ÃçÎfŸ 0-10 10-30 30-45 45-50 50-60
ãfœbt© 8 28 18 6 10

2. xU bjhê‰rhiyæš gâòçÍ« bjhêyhs®fë‹ khj¢r«gs« g‰¿a 
Ñœ¡fhQ« òŸë étu§fS¡F xU ãfœbt© br›tf« tiuf.

khj¢ r«gs« (`) 2000 - 
2200

2200 -
2400

2400 - 
2800

2800
- 3000

3000 - 
3200

3200 -
3600

bjhêyhs®fë‹ 

v©â¡if
25 30 50 60 15 10

3. Ã‹tU« gutèš 48 bghU£fë‹ ml®¤Â »uhäš bfhL¡f¥g£LŸsJ. 

Ï¥òŸë étu§fis és¡Ftj‰F xU ãfœbt© br›tf« tiuaÎ«.

 ml®¤Â (»uh«) 10-19 20-24 25-34 35-49 50-54

bghU£fë‹ v©â¡if 6 4 12 18 8

msÎ¤ Â£l«

x m¢R : 1 br.Û = 10 myFfŸ

y m¢R : 1 br.Û = 2 myFfŸ
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4. Ã‹tU« òŸë étu§fS¡F xU ãfœbt© br›tf« tiuf. 

ÃçÎ 

Ïilbtë
10-14 14-20 20-32 32-52 52-80

ãfœbt© 5 6 9 25 21

5. xU F¿¥Ã£l ehëš kU¤Jtkidæš Á»¢ir bg‰w 360 nehahëfë‹ 

taJ (tUl§fëš) ÑnH bfhL¡f¥g£LŸsJ.

taJ (tUl§fëš) 10-20 20-30 30-50 50-60 60-70

nehahëfë‹

v©â¡if
80 50 80 120 30

 nk‰f©l òŸë étu¤Â‰fhd ãfœbt© br›tf« tiuf.

ika¥ngh¡F msitfŸ (Measures of Central Tendency)
 òŸëæaš MŒé‹ K¡»a neh¡f§fëš x‹W bfhL¡f¥g£l bkh¤j 

étu¤Â‹ j‹ikfŸ k‰W« Áw¥Ãašòfis xU F¿¥Ã£l  jå v©zhš F¿¥gjhF«.  

m¤jifa v© m¥òŸë étu¤Â‹ ika kÂ¥ò msÎ mšyJ ika¥ngh¡F msÎ 

v‹W miH¡f¥gL»‹wJ. T£L ruhrç, ÏilãiymsÎ, KfL M»ad bghJthf 

mÂfkhf¥ ga‹gL« ika¥ngh¡F msitfŸ MF«

11.3 ruhrç (Mean)

11.3.1 T£L¢ ruhrç - tif¥gL¤j¥glhj òŸë étu«.

 bfhL¡f¥g£LŸs kÂ¥òfë‹ T£L¤ bjhifia bkh¤j kÂ¥òfë‹ 

v©â¡ifahš tF¡f »il¡F« v© mªj kÂ¥òfë‹ T£L¢ ruhrç (Arithmetic 
Mean) MF«. T£L¢ ruhrç x  vd F¿¡f¥gL«.

    x  = 
n

x x xn1 2 g+ + +  mšyJ x  = 
n

x1
i

i

n

1=

/  mšyJ x  = 
n

x/

  x
n

x
=

/   ( nx x= /  mjhtJ, 

bkh¤j kÂ¥òfë‹ v©â¡if #  ruhrç = kÂ¥òfë‹ T£L¤ bjhif

ruhrç 4 mo MH« cŸsM‰iw Ú¢rš bjçahj 5 mo 

cau« cŸs kåj‹ flªJ vÂ® fiu¡F bršy KoÍkh?    

vL¤J¡fh£L 11.4
 xU khzt‹ KG M©L¤ nj®éš 5 ghl§fëš vL¤j kÂ¥bg©fŸ 72, 73, 75, 82, 
74 våš, ruhrç kÂ¥bg© fh©f. 

ãidÎ¡T®ªJ 

éilaë

F¿¥òiu 
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Ô®Î IªJ ghl§fëš th§»a kÂ¥bg©fŸ 72, 73, 75, 82, 74.  Ï§F n = 5

   x = 
n

x/  = 
5

72 73 75 82 74+ + + +  = 
5

376  = 75.2

   vdnt, ruhrç = 75.2
vL¤J¡fh£L 11.5

 5 v©fë‹ ruhrç 32. m›bt©fëš x‹iw Ú¡F«nghJ, ruhrçæš 4 Fiwªjhš 

Ú¡f¥g£l v©iz fhzÎ«.

Ô®Î

 5 v©fë‹ ruhrç  = 32.
 5 v©fë‹ T£L¤bjhif = 32 5#  = 160  ( a  nx x= / )
 4 v©fë‹ ruhrç = 32 4-  = 28
 4 v©fë‹ T£L¤bjhif = 2 48 #  = 112

jé®¡f¥g£l v© = (5 v©fë‹ T£L¤ bjhif) -  (4 v©fë‹ T£L¤ bjhif)

   = 160 -  112 = 48

11.3.2 ruhrç - tif¥gL¤j¥glhj ãfœbt© gutš

  , , ...x x x xn1 2 3  M»a cW¥òfë‹ ãfœbt©fŸ Kiwna , , ...f f f fn1 2 3  våš, ruhrç

  x  = 
f f f

f x f x f x

n

n n

1 2

1 1 2 2

g
g

+ + +
+ + +  = 

f

f x

i

i

n

i

i

n

i

1

1

=

=

/

/
 vd tiuaW¡f¥gL»wJ.

 nk‰f©l N¤Âu«  x  = 
f

fx

/
/  v‹W« vGj¥gL«.

vL¤J¡fh£L 11.6

 Ã‹tU« òŸë étu¤Â‰fhd ruhrçia¡ fh©f.

x 5 10 15 20 25
f 3 10 25 7 5

Ô®Î

x f fx
5
10
15
20
25

3
10
25
7
5

15
100
375
140
125

f/  = 50 fx/ = 755

ruhrç = 
f

fx

/
/

 = 50
755  = 15.1 

ruhrç = 15.1
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11.3.3 ruhrç - tif¥gL¤j¥g£l ãfœbt© gutš

 Ã‹tU« ãfœbt© g£oaiy vL¤J¡bfhŸnth«.

ÃçÎ Ïilbtë 
(kÂ¥bg©fŸ) 0-10 10-20 20-30 30-40 40-50

ãfœbt© (khzt®fë‹ 

v©â¡if) 3 4 3 7 8

 g£oaè‹ Kjš ÃçéèUªJ 3 khzt®fŸ 10 kÂ¥bg©fS¡F Fiwthf 

bg‰¿U¥gjhf¤ bjç»‹wJ. Mdhš mJ m«_tU« jå¤jåahf th§»a 

kÂ¥bg©fis¡ g‰¿ VJ« F¿¥Ãl¥gléšiy. j‰nghJ x›bthU ÃçÎ 

Ïilbtëæ‹ ÃuÂãÂahf xU kÂ¥ò njit¥gL»‹wJ.  ÃçÎ 0-10 ¡fhd mªj 

kÂ¥ò 5 vd¡ bfhŸnth«. ÏJ mªj Ãçé‹ ika¥òŸëahF«. mjhtJ, x›bthU 

ÃçÎ Ïilbtëæš cŸs cW¥òfS« m¥Ãçé‹ ika¥òŸë¡F mU»š cŸsjhf 

vL¤J¡bfhŸnth«.  Ïj‹go x›bthU ÃçÎ Ïilbtëæ‹ ika¥òŸë, m¥Ãçéš 

cŸs cW¥ò¡fë‹ ÃuÂãÂahf V‰W¡ bfhŸs¥gL»‹wJ. 

 ika¥òŸë = UCL LCL
2
+ .  Ï§F UCL v‹gJ Ãçé‹ nkš všiy (Upper Class 

Limit) LCL v‹gJ Ãçé‹ Ñœ všiy (Lower Class Limit)MF«.

 Ãçé‹ ika¥òŸëia x v‹W F¿¤J, nk‰T¿a N¤Âu¤Â‹ _y« x 
fz¡»l¥gL»‹wJ.  j‰nghJ

 x  = 
f

fx

/
/  I ga‹gL¤Â bfhL¡f¥g£l ãfœbt© gutè‹ ruhrçia¡ fhzyh«.

 bjhF¡f¥g£l ãfœbt© gutè‹ ruhrçia¡  Ñœ¡fhQ« Kiwfëš VnjD« 

xU Kiwia¥ ga‹gL¤Â¡ fz¡»lyh«:
 (i) neuo Kiw

 (ii) Cf¢ ruhrç Kiw

 (iii) goéy¡f Kiw

neuo Kiw (Direct method)

 neuo Kiwia¥ ga‹gL¤J« nghJ, ruhrç fh©gj‰fhd N¤Âu« x  = 
f

fx

/
/ ,

  Ï§F x v‹gJ ÃçÎ Ïilbtëæ‹ ika¥òŸë k‰W«   f v‹gJ mªj ÃçÎ 

Ïilbtëæ‹ ãfœbt© MF«.

neuo Kiwæš ruhrç fh©gj‰fhd gofŸ :
 (i) x›bthU ÃçÎ Ïilbtëæ‹ ika¥òŸëia¡ f©LÃo¤J mij x vd¡ 

F¿¡f.

 (ii) Ï«ika¥òŸëfis mj‰Fça ÃçÎ Ïilbtëæ‹ ãfœbt©nzhL 

bgU¡», m¥bgU¡fš gyå‹ TLjš fx/  I¡ fhzÎ«.
 (iii) všyh ãfœbt©fë‹ TLjš f/  I¡ fhzÎ«.   fx/  I f/ Mš tF¡f, 

ruhrç »il¡F«.
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vL¤J¡fh£L 11.7

 Ñœ¡fhQ« étu¤Â‰F neuo Kiw _y« ruhrçia¡ fh©f.

kÂ¥bg©fŸ 0-10 10-20 20-30 30-40 40-50 50-60
khzt®fë‹

v©â¡if
5 10 25 30 20 10

Ô®Î

kÂ¥bg©fŸ
ika¥òŸë 

(x)
khzt®fë‹ 

v©â¡if (f) fx

0-10

10-20

20-30

30-40

40-50

50-60

5

15

25

35

45

55

5

10

25

30

20

10

25

150

625

1050

900

550

f/  = 100 fx/  = 3300

    x  = 
f

fx

/
/  = 

100
3300 = 33

                   vdnt, ruhrç = 33

Cf¢ ruhrç Kiw (Assumed mean method)
 bfhL¡f¥g£l òŸë étu¤Â‹ Cf¢ ruhrç A våš, “ éy¡f«” d = x -  A v‹gJ 

Cf¢ ruhrç A-š ÏUªJ Ãçé‹ ika¥òŸë x-‹ éy¡fkhF«.  Cf¢ ruhrç Kiwæš, 

ruhrç fh©gj‰fhd N¤Âu«

      x A
f

fd
= + /

/
.

Cf¢ ruhrç Kiwæš ruhrç fh©gj‰fhd gofŸ :
 (i) Cf¢ ruhrçia A v‹ngh«.

 (ii) x›bthU Ãçé‹ ika¥òŸë x-I¡ fh©f.

 (iii) x›bthU x-¡F« éy¡f« d = x – A I¡ fh©f.

 (iv) éy¡f¤Âid mªjªj ÃçÎ Ïilbtëæ‹ ãfœbt©nzhL bgU¡», 

Ã‹ò  fd-‹ TLjš fd/  I¡ fh©f.

 (v) x A
f

fd
= + /

/  v‹w N¤Âu¤Â‹ thæyhŒ ruhrçia¡ fh©f. 
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vL¤J¡fh£L  11.8
 vL¤J¡fh£L 11.7-š cŸs étu¤Â‰F, Cf¢ ruhrç Kiwæš, ruhrçia¡ fh©f.

Ô®Î Cf¢ ruhrç A = 35 v‹f.

kÂ¥bg©fŸ ika¥òŸë(x) khzt®fë‹ 

v©â¡if (f) d = x – 35 fd

0-10
10-20
20-30
30-40
40-50
50-60

5
15
25
35
45
55

5
10
25
30
20
10

–30
–20
–10
0
10
20

–150
–200
–250

0
200
200

f/  = 100 fd/  = –200

     x A
f

fd
= + /

/

        = 35 + 
100
200-` j = 35 -  2 = 33

goéy¡f Kiw (Step deviation method) 

 òŸë étu¤Â‹ ÃçÎ Ïilbtëfë‹ Ús« rkkhf ÏUªjhš, goéy¡f 

Kiwæš ruhrç fh©gJ vëJ. Ï«Kiwæš, fz¡»Ltij vëik¥ gL¤Jtj‰fhf, 

éy¡f« d = x  -  A I Ïilbtëæ‹ Ús« c Mš tF¡f¥gL»‹wJ.  ÃwF,

 x A
f

fd
c#= + /

/  v‹w N¤Âu¤Â‹ _y« ruhrç fhz¥gL»wJ. 

 vL¤J¡fh£L 11.7-š cŸs òŸëétu¤Â‰F, goéy¡f Kiwæš ruhrçia¡ 

fhzÎ«.

Ô®Î

 Cf¢ ruhrç A = 35 v‹f.  Ï§F Ïilbtë Ús« c = 10.

kÂ¥bg©fŸ  ika¥òŸë (x)
khzt®fë‹ 

v©â¡if( f ) d x
10
35= - fd

0-10
10-20
20-30
30-40
40-50
50-60

5
15
25
35
45
55

5
10
25
30
20
10

–3
–2
–1
0
1
2

–15
–20
–25
0
20
20

f/  = 100 fd/  = –20

    x A
f

fd
c#= + /

/   = 35 -  
100
20 10#` j = 35 -2 = 33   

   `ruhrç    = 33
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11.3.4 ruhrçæ‹ g©òfŸ

g©ò 1
 ruhrçæèUªJ, mid¤J cW¥òfë‹ éy¡f§fë‹ T£L¤bjhif 

ó¢Áa« MF«.  

 mjhtJ, òŸëétu¤Â‹ cW¥òfŸ , , ...x x x xn1 2 3  våš, 
... 0x x x x x xn1 2- + - + + - =^ ^ ^h h h

 cjhuzkhf, 6, 8, 9, 14, 13 v‹w étu¤Â‹ ruhrç 10.  10-èUªJ x›bthU 

étu¤Â‹ éy§f§fë‹ T£L¤bjhif 

  (6 -10) + (8 -10) + (9 -10) + (14 -10) + (13 -10) 

                             =  -4 + ( -2) + ( -1) + 4 + 3  =  -7 + 7 = 0
 vdnt, ruhrçæèUªJ, mid¤J cW¥òfë‹ éy¡f§fë‹ T£L¤bjhif 

ó¢Áa« vd m¿a¥gL»‹wJ.

g©ò 2
 xU  òŸëétu¤Âš cŸs x›bthU v©QlD«, xU F¿¥Ã£l khwhj v©

k I mÂfç¥gjdhš »il¡F« òÂa òŸëétu¤Â‹ T£L¢ ruhrç kÂ¥ò« mnj 

kh¿è k msÎ mÂfç¡F«.  

 mjhtJ, , , ...x x x xn1 2 3  v‹w v©fë‹ ruhrç x  våš, , , , ...,x k x k x k x kn1 2 3+ + + +  
v‹w v©fë‹ ruhrç x k+  MF«.

 cjhuzkhf,  , , , k‰W«x x x x x1 2 3 4 5  v‹w v©fë‹ ruhrç 20 v‹f. 

                   vdnt, x  = x x x x x
5

201 2 3 4 5+ + + + =

 x›bthU v©nzhL«  5 I¡ T£odhš »il¡F« òÂa v©fŸ     
    5, 5, 5, 5 5k‰W«x x x x x1 2 3 4 5+ + + + +  MF«.

 Ïj‹ ruhrç

  x x x x x
5

5 5 5 5 51 2 3 4 5+ + + + + + + + +

    =  25x x x x x
5

1 2 3 4 5+ + + + +   

    = x x x x x
5

1 2 3 4 5+ + + +  + 5
25  = 20 + 5

 òÂa étu¤Â‹ ruhrç giHa étu¤Â‹ ruhrçia él 5 mÂfç¤JŸsij¡ 

fh©»nwh«.

g©ò 3

 xU  òŸëétu¤Âš cŸs x›bthU v©âèUªJ«, xU F¿¥Ã£l khwhj 

v© k  I¡ Fiw¥gjdhš »il¡F« òÂa òŸëétu¤Â‹ T£L¢ ruhrç kÂ¥ò« mnj 

kh¿è k msÎ FiwÍ«.  mjhtJ,

 , , , ...,,x x x x xn1 2 3 4  v‹w v©fë‹ ruhrç x  våš,

  , , , , ...,x k x k x k x k x kn1 2 3 4- - - - -  M»a v©fë‹ ruhrç x k- MF«.  



245

òŸëæaš

cjhuzkhf,  , , , k‰W«x x x x x1 2 3 4 5  M»a v©fë‹ ruhrç x  våš,

   x  = x x x x x
5

1 2 3 4 5+ + + +

x›bthU v©âèUªJ« 5-I fê¤jhš, »il¡F« òÂa v©fŸ    

          5, 5, 5, 5, 5x x x x x1 2 3 4 5- - - - - .

   òÂa ruhrç = x x x x x
5

5 5 5 5 51 2 3 4 5- + - + - + - + -

    = x x x x x
5 5

251 2 3 4 5+ + + + -

    = 20  -  5 

 òÂa étu¤Â‹ ruhrç giHa étu¤Â‹ ruhrçia él 5 FiwªJŸsij¡ 

fh©»nwh«.

g©ò 4

 xU  òŸëétu¤Âš cŸs x›bthU v©QlD«, xU F¿¥Ã£l khwhj v© 

k, (k 0! ) Mš bgU¡»dhš »il¡F« òÂa òŸëétu¤Â‹ T£L¢ ruhrç kÂ¥ò« 

mnj kh¿è k Mš bgU¡»¡ »il¡»wJ. mjhtJ,

  , , ...x x x xn1 2 3  M»a v©fë‹ ruhrç x  våš, , , ...,kx kx kx kx, n1 2 3  M»a v©fë‹ 

ruhrç  kx MF«.  

cjhuz«, , , , k‰W«x x x x x1 2 3 4 5  M»a v©fë‹ ruhrç 20 våš,  

   x x x x x
5

201 2 3 4 5+ + + + =

x›bthU v©izÍ« 5-Mš bgU¡»dhš, »il¡F« v©fŸ   , , , ,x x x x x5 5 5 5 51 2 3 4 5 .

   òÂa ruhrç = x x x x x
5

5 5 5 5 51 2 3 4 5+ + + +

    = x x x x x

5

5 1 2 3 4 5+ + + +^ h  = 5 (20)

 òÂa étu¤Â‹ ruhrç giHa étu¤Â‹ ruhrçia 5 Mš bgU¡f¡ 

»il¡»wJ.

g©ò 5

 xU  òŸëétu¤Âš cŸs x›bthU v©QlD«, xU F¿¥Ã£l khwhj v© 

k, (k 0! ) Mš tF¤jhš  »il¡F« òÂa òŸëétu¤Â‹ T£L¢ ruhrç kÂ¥ò« mnj 

kh¿è k Mš tF¡f¡ »il¡»wJ. mjhtJ,

 , , , , , ...,x x x x x xn1 2 3 4 5  M»a v©fë‹ ruhrç x  våš, , , , ...,
k
x

k
x

k
x

k
xn1 2 3  M»a 

v©fë‹ ruhrç 
k
x  MF«.
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 cjhuzkhf,  , , , k‰W«x x x x x1 2 3 4 5  M»a v©fë‹ ruhrç 20 våš,   

    x  = x x x x x
5

201 2 3 4 5+ + + + =

 x›bthU v©izÍ«  5 Mš tF¡f »il¡F« v©fŸy x
5

1
1= , y x

5
2

2= , y x
5

3
3= , 

y x
5

4
4=  k‰W« y x

5
5

5= .  

   òÂa ruhrç y  = 
x x x x x

5
5 5 5 5 5
1 2 3 4 5+ + + +

    = x x x x x
5
1

5
1 2 3 4 5+ + + +` j = 

5
1 20^ h

    = 
5
1  ( x )

 òÂa étu¤Â‹ ruhrç giHa étu¤Â‹ ruhrçia  5 Mš tF¡f »il¤JŸsJ.

vL¤J¡fh£L 11.9

 100 khzt®fë‹ kÂ¥bg©fë‹ ruhrç 40 v‹W fz¡»l¥g£lJ. Ã‹ò, 53 v‹w 

kÂ¥bg© 83 v‹W jtWjyhf vL¡f¥g£lJ bjçatªjJ.  rçahd kÂ¥bg©fis¡ 

bfh©L rçahd ruhrçia¡ fh©f. 

Ô®Î bkh¤j khzt®fë‹ v©â¡if n = 100, ruhrç kÂ¥bg© x  = 40. 

   jtwhd x/  = x n#  = 40 #100 = 4000

 rçahd  x/  = jtwhd x/  -  jtwhd kÂ¥bg© + rçahd kÂ¥bg©.

   = 4000 -  83 + 53 = 3970

 rçahd ruhrç x   = 
rçahd

n

x/  

    = 
100
3970  = 39.7

 vdnt x -‹ ruhrç kÂ¥ò 39.7 MF«.

gæ‰Á 11.2

1. xU fil¡fhu® bjhl®ªJ 6 eh£fëš é‰w igfë‹ v©â¡if 

Ñœ¡f©l m£ltizæš bfhL¡f¥g£LŸsJ.  é‰f¥g£l igfë‹ ruhrç 

v©â¡ifia¡ fh©f.

eh£fŸ Â§fŸ br›thŒ òj‹ éahH‹ btŸë rå

igfë‹ 

v©â¡if
55 32 30 25 10 20

2. xU gFÂæš cŸs 10 FL«g§fëš cŸs FHªijfë‹ v©â¡if 2, 4, 
3, 4, 1, 6, 4, 5, x, 5 MF«. FHªijfë‹ v©â¡ifæ‹ ruhrç 4 våš, x-‹ 

kÂ¥ig¡ fh©f.  
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3. 20 v©fë‹ ruhrç 59 v‹f. x›bthU v©QlD« 3 I¡ T£odhš, »il¡F« 

v©fë‹ ruhrç v‹d?

4. 15 v©fë‹ ruhrç 44 v‹f. x›bthU v©âèUªJ 7 I¡ fê¤jhš, »il¡F« 

v©fë‹ ruhrç v‹d?

5. 12 v©fë‹ ruhrç 48 v‹f. x›bthU v©izÍ« 4 Mš bgU¡»dhš, 

»il¡F« v©fë‹ ruhrç v‹d?

6. 16 v©fë‹ ruhrç 54 v‹f. x›bthU v©izÍ« 9 Mš tF¤jhš, »il¡F« 

v©fë‹ ruhrç v‹d?

7. 6 khzt®fis¡ bfh©l xU FGé‹ ruhrç vil 48 »nyh MF«. mt‰¿š 

5 khzt®fë‹ vil 50 »nyh, 45 »nyh, 50 »nyh, 42 »nyh k‰W« 40 »nyh 

våš, MwhtJ khztå‹ vilia¡ fh©f.

8. ÑnH bfhL¡f¥g£LŸs 40 khzt®fë‹ vil g‰¿a òŸëétu¤Â‰F, Cf¢ 

ruhrç têKiwæš, ruhrç vilia¡ fz¡»lÎ«.

vil (»nyh»uh«) 50 52 53 55 57
khzt®fë‹ v©â¡if 10 15 5 6 4

9. 75 v©fis¡ bfh©l xU bjhFÂæ‹ ruhrç 27 vd fz¡»l¥g£lJ. 
Ã‹ò, 53 v‹w v© jtWjyhf 43 v‹W go¡f¥g£lJ f©LÃo¡f¥g£lJ. 
m¤bjhFÂæ‹ rçahd ruhrçia¡ fhzÎ«. 

10. 100 v©fë‹ ruhrç 40 v‹W fhz¥g£lJ. fz¡»L« neu¤Âš 3 k‰W« 

72 v‹w ÏU étu§fŸ 30 k‰W« 27 vd jtWjyhf vL¤J¡bfhŸs¥g£lJ 

bjçatªjJ våš, rçahd ruhrçia¡  fh©f.

11. xU khj¤Âš kU¤Jtkid¡F tªJ br‹w nehahëfë‹ v©â¡if g‰¿a 
òŸëétu« ÑnH bfhL¡f¥g£LŸsJ. xU ehëš kU¤Jtkid¡F tªj 
nehahëfë‹ ruhrç v©â¡ifia¡ fh©f.

nehahëfë‹ v©â¡if 0-10 10-20 20-30 30-40 40-50 50-60

eh£fë‹ v©â¡if 2 6 9 7 4 2

12. goéy¡f têKiwia¥ ga‹gL¤Â Ñœ¡fhQ« òŸëétu¤Â‰fhd ruhrçia¡ 

fh©f.

kÂ¥bg© 0-10 10-20 20-30 30-40 40-50 50-60
khzt®fë‹ v©â¡if 8 15 22 20 10 5

13. Ñœ¡f©l òŸëétu«, nehahëfis¥ g‰¿a X® fz¡bfL¥Ãš ÏUªJ 

bgw¥g£lJ. Ïj‹ ruhrçia¡ fh©f.

taJ (M©LfŸ) 10-19 20-29 30-39 40-49 50-59
nehahëfë‹ v©â¡if 1 0 1 10 13
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14. M©L ÏWÂ¤ nj®éš 40 khzt®fŸ th§»a bkh¤j kÂ¥bg©fŸ g‰¿a 

étu« ÑnH ju¥g£lLŸsJ. 

kÂ¥bg©fŸ 150 - 200 200 - 250 250 -  300 300 - 350 350 - 400 400 - 450 450 - 500

khzt®fë‹

v©â¡if
2 3 12 10 4 6 3

 goéy¡f têKiwia¥ ga‹gL¤Â nk‰f©l òŸëétu¤Â‹ ruhrçia¡ 

fh©f.

15. Ñœ¡fhQ« gutè‹ T£L¢ ruhrçia¡ fz¡»lÎ«.

ÃçÎ Ïilbtë 0 - 19 20 - 39 40 - 59 60 - 79 80 - 99
ãfœbt© 3 4 15 14 4

11.4 Ïilãiy msÎ (Median)

 bfhL¡f¥g£l òŸëétu¤Â‹ cW¥òfis VW mšyJ Ïw§F tçiræš vGJ« 

nghJ,  tçiræš eLãiyahf mikªJ ÏU¡F« cW¥Ã‹ kÂ¥ig¥ òŸëétu¤Â‹ 

Ïilãiy msÎ v‹ngh«.

11.4.1 Ïilãiy msÎ - tif¥gL¤j¥glhj òŸë étu«

Ïilãiy msÎ fh©gj‰fhd gofŸ :

 (i) bfhL¡f¥g£l n v©fis VW  mšyJ Ïw§F tçiræš vGjÎ«.

 (ii) n-xU x‰iw¥gil v©zhf ÏUªjhš, n
2
1+` j MtJ cW¥ò Ïilãiy 

msthF«.

 (iii) n-xU Ïu£il¥gil v©zhf ÏUªjhš Ïilæš cŸs Ïu©L 

cW¥ò¡fë‹ ruhrç Ïilãiy msthF«.  mjhtJ, 

 Ïilãiy msÎ = n
2

` j MtJ cW¥ò k‰W«  n
2

1+` j MtJ cW¥ò M»at‰¿‹ 

ruhrç MF«.

vL¤J¡fh£L 11.10

 Ñœ¡fhQ« v©fë‹ Ïilãiy msÎ fh©f

 (i) 24, 22, 23, 14, 15, 7, 21 (ii) 17, 15, 9, 13, 21, 32, 42, 7, 12, 10.
Ô®Î 

(i)  bfhL¡f¥g£l v©fis VW tçiræš Ñœ¡f©lthW vGJnth«.

  7, 14, 15, 21, 22, 23, 24

  cW¥òfë‹ v©â¡if n = 7
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  Ïilãiy msÎ = n
2
1+` j MtJ cW¥ò (n xU x‰iw¥gil v©)

    = 
2

7 1+` j MtJ cW¥ò

    = 4 MtJ cW¥ò = 21

(ii) bfhL¡f¥g£l v©fis¡ Ñœ¡f©lthW VW tçiræš mik¥ngh«.

 7, 9, 10, 12, 13, 15, 17, 21, 32, 42.

 cW¥òfë‹ v©â¡if n = 10 (n xU Ïu£il¥gil v©)

 n
2

` j MtJ cW¥ò k‰W« n
2

1+` j MtJ cW¥ò M»at‰¿‹ ruhrçna Ïilãiy 

msthF«.

    n
2

` j MtJ cW¥ò = 
2
10` j MtJ cW¥ò 

    = 5 MtJ cW¥ò 

    = 13

  n
2

1+` j MtJ cW¥ò = 
2
10 1+` j MtJ cW¥ò

    = 6 MtJ cW¥ò 

    = 15.

     vdnt, Ïilãiy msÎ = 
2

13 15+  = 14 

11.4.2 Ïilãiy msÎ -  tif¥gL¤j¥glhj ãfœbt© gutš

Ïilãiy msÎ fh©gj‰fhd gofŸ :

 (i) bfhL¡f¥g£l n v©fis VW  mšyJ Ïw§F tçiræš vGjÎ«.

 (ii) FéÎ ãfœbt© gutiy¡ fz¡»lÎ«.

 (iii) n xU x‰iw¥gil v©zhf ÏUªjhš,  n
2
1+  MtJ cW¥ng Ïilãiy 

msthF«.

 (iv) n xU Ïu£il¥gil v©zhf ÏUªjhš Ïilãiy msÎ

   = 
tJ cW¥ò tJ cW¥òn n

2
2 2

1+ +` `j j

vL¤J¡fh£L 11.11
 Ñœ¡fhQ« òŸë étu¤Â‰fhd Ïilãiy msÎ¡ fh©f.

kÂ¥bg©fŸ 20 9 25 50 40 80
khzt®fë‹ 

v©â¡if
6 4 16 7 8 2
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Ô®Î Kjèš kÂ¥bg©fis VWtçiræš vGJnth«.

kÂ¥bg©fŸ ãfœbt© f FéÎ 

ãfœbt© cf
9 4 4
20 6 10
25 16 26
40 8 34
50 7 41
80 2 43

n = 43  

  ãfœbt©fë‹ bkh¤j« n = 43(xU x‰iw¥ gil v©) 

           Ïilãiy msÎ = n
2
1+` j MtJ cW¥ò

    = 
2

43 1+` j MtJ cW¥ò

    = 22 MtJ cW¥ò.

 g£oaèš f©LŸsgo, 11-š ÏUªJ 26 tiu cŸs cW¥òfŸ 25 MF« . 

 vdnt, 22-tJ cW¥ò 25 MF«.

                       `  Ïilãiy msÎ = 25.

vL¤J¡fh£L 11.12

 ÑœfhQ« gutè‹ Ïilãiy msÎ¡ fh©f.

kÂ¥ò 1 2 3 4 5 6
ãfœbt© 1 3 2 4 8 2

Ô®Î

kÂ¥ò ãfœbt© f FéÎ ãfœbt© cf
1 1 1
2 3 4
3 2 6
4 4 10
5 8 18
6 2 20

n = 20

   n = 20 (Ïu£il gil v©)

 n xU Ïu£il¥gil v©zhf ÏUªjhš Ïilãiy msÎ

     = 
tJ cW¥ò tJ cW¥òn n

2
2 2

1+ +` `j j



251

òŸëæaš

    = 
MtJ cW¥ò MtJ cW¥ò

2

10 11+

     `  Ïilãiy msÎ = 
2

4 5+  = 
2
9  = 4.5

11.4.3 Ïilãiy msÎ - tif¥gL¤j¥g£l ãfœbt© gutš

 tif¥gL¤j¥g£l ãfœbt© gutè‹ Ïilãiy msé‹ fz¡ÑL 

Ñœ¡fhQ« gofis¡ bfh©lJ.

 (i) FéÎ ãfœbt©fis¡ fz¡»lÎ«.
 (ii) N v‹gJ ãfœbt©fë‹ TLjš våš, N

2
 -‹ kÂ¥ig¡ fh©f

 (iii) FéÎ ãfœbt© N
2

 I cW¥ghf¡ bfh©oU¡F« ÃçÎ  Ïilbtë, 
Ïilãiy msÎ ÃçÎ v‹W miH¡f¥gL«.

 (iv) Ïilãiy msÎ = l
f

N m
c2 #+

-
 v‹w N¤Âu¤ij ga‹gL¤Â¡ fhzyh«.  

 l = Ïilãiy msÎ Ãçé‹ Ñœvšiy f = Ïilãiy msÎ Ãçé‹ ãfœbt©

 c = Ïilãiy msÎ Ãçé‹ Ús« N = ãfœbt©fë‹ TLjš

 m = Ïilãiy msÎ Ãçé‹ FéÎ ãfœbt©Q¡F cldoahd Kªija  

FéÎ ãfœbt©

vL¤J¡fh£L 11.13
 Ñœ¡fhQ« gutè‹ Ïilãiy msÎ fh©.

r«gs« (`100-š ) 0-10 10-20 20-30 30-40 40-50
bjhêyhs®fŸ 

v©â¡if
22 38 46 35 20

Ô®Î      

r«gs« ãfœbt© f FéÎ 

ãfœbt© cf
0-10 22 22

10-20 38 60
20-30 46 106
30-40 35 141
40-50 20 161

N = 161

  N
2

 = 
2

161  = 80.5  vdnt Ïilãiy msÎ ÃçÎ 20-30.

 Ïilãiy msÎ Ãçé‹ Ñœvšiy l  = 20

 Ïilãiy msÎ Ãçé‹ ãfœbt©  f    = 46
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 Ïilãiy msÎ Ãçé‹ FéÎ ãfœbt©Q¡F cldoahd Kªija FéÎ 

ãfœbt©   m = 60.  Ïilãiy msÎ Ãçé‹ Ús« c = 10

    Ïilãiy msÎ = l
f

N m
c2 #+

-

    = .20
46

80 5 60 10#+ -  = .20
46
10 20 5#+

    = 20
46
205+  = 20 + 4.46 = 24.46

   `  Ïilãiy msÎ  = 24.46

vL¤J¡fh£L 11.14

 Ñœ¡fhQ« òŸë étu¤Â‹ Ïilãiy msit¡ fh©f.

kÂ¥bg© 11-15 16-20 21-25 26-30 31-35 36-40
ãfœbt© 7 10 13 26 9 5

Ô®Î

 bfhL¡f¥g£oU¡F« g£oaèš, ÃçÎfŸ cŸsl¡F« ÃçÎfshf cŸsikahš 

mit éy¡F« ÃçÎfshf Ã‹tUkhW kh‰¿ vGJnth«.

kÂ¥bg© ãfœbt© f FéÎ 

ãfœbt© cf
10.5- 15.5 7 7
15.5-20.5 10 17
20.5-25.5 13 30
25.5-30.5 26 56
30.5-35.5 9 65
35.5-40.5 5 70

N = 70

   N = 70,  N
2

 = 
2
70  = 35

 Ïilãiy msÎ ÃçÎ 25.5-30.5

 Ïilãiy msÎ Ãçé‹ Ñœ všiy  l = 25.5

 Ïilãiy msÎ Ãçé‹ ãfœbt©  f = 26

Ïilãiy msÎ Ãçé‹ FéÎ ãfœbt©Q¡F Kªija FéÎ ãfœbt©  m = 30

  Ïilãiy msÎ Ãçé‹ Ús« c = 30.5 -  25.5 = 5

   Ïilãiy msÎ = l
f

N m
c2 #+

-

    = .25 5
26

35 30 5#+ -  = .25 5
26
25+  = 26.46
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gæ‰Á 11.3
1.  Ñœ¡fhQ«  òŸëétu¤Â‹ Ïilãiy msit¡ fh©f 

 (i) 18,12,51,32,106,92,58
 (ii) 28,7,15,3,14,18,46,59,1,2,9,21
2. Ñœ¡fhQ« ãfœbt© gutè‹ Ïilãiy msit¡ fh©f.

kÂ¥ò 12 13 15 19 22 23
ãfœbt© 4 2 4 4 1 5

3. Ñœ¡fhQ« òŸë étu¤Â‰fhd Ïilãiy msit¡ fh©f.

cau« (mo) 5-10 10-15 15-20 20-25 25-30

ku§fë‹ v©â¡if 4 3 10 8 5

4. Ñœ¡fhQ« ãfœbt© gutè‹ Ïilãiy msit¡ fh©f.

taJ 0-9 10-19 20-29 30-39 40-49 50-59 60-69
eg®fë‹ 
v©â¡if

4 6 10 11 12 6 1

5. Ñœ¡fhQ« òŸëétu¤Â‹ Ïilãiy msit¡ fz¡»lÎ«.

ÃçÎ 
Ïilbtë

1 - 5 6 - 10 11 - 15 16 - 20 21 - 25 26 - 30 31 - 35

ãfœbt© 1 18 25 26 7 2 1
6. Ñœ¡fhQ« g£oaèš xU bjhê‰rhiyæ‹ 800 bjhêyhs®fë‹ ruhrç 

thu¢ r«gs¤Â‹ gutš bfhL¡f¥g£LŸsJ.  Ï¥òŸëétu¤Â‹ Ïilãiy 

msit¡ fh©f.

r«gs«   

(100 %ghæš)
20 - 25 25 - 30 30 - 35 35 - 40 40 - 45 45 - 50 50 - 55 55 - 60

bjhêyhs®fë‹ 

v©â¡if
50 70 100 180 150 120 70 60

11.5 KfL (Mode)
 xU gutè‹ vªj cW¥Ã‹ mU»š äf mÂf cW¥òfŸ mik»wnjh mªj 

cW¥Ã‹ kÂ¥ò KfL v‹W miH¡f¥gL«.  
11.5.1 KfL - tif¥gL¤j¥glhj òŸë étu«

 br¥gål¥glhj òŸë étu¤Â‹ cW¥òfis xU tçiræš mik¤J x›bthU 

cW¥ò« v¤jid Kiw Ïl« bg‰WŸsJ v‹W fz¡»Ltj‹ _y«, m¥òŸë 

étu¤Â‹ Kfil vëjhf mila KoÍ«. mÂf Kiw Ïl« bg‰WŸs cW¥Ã‹ kÂ¥ng 

KfL MF«.

 cjhuz¤Â‰F, 20,25,21,15,14,15 v‹w cW¥òfis bfh©l òŸë étu¤ij 

vL¤J¡ bfh©lhš 15 ÏUKiw Ïl« bg‰WŸsJ.  k‰w mid¤J« xU Kiwna Ïl« 

bg‰WŸsJ.  vdnt, KfL = 15.
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 KfL v©zhyhd òŸëétu¤Â‰F k£LkšyhJ ju« rh®ªj 

òŸëétu¤ij ms¥gj‰F« ga‹gL«. xU m¢rf« 5 m¢RfŸ 

btëæ£lÂš, mit äf¤ bjëÎ, bjëÎ, bjëÎ k‰W« bjët‰wJ 

v‹W ju« Ãç¡f¥g£lhš, Ïªj étu¤Â‹ KfL, “bjëÎ” vd m¿a¥gL«.  

vL¤J¡fh£L 11.15
 fâj¤ Âwikia nrhÂ¡F« nj®éš 10 khzt®fŸ bg‰w kÂ¥bg©fŸ   
75,72,59,62, 72,75,71,70,70,70 MF«.  Ï¥òŸë étu¤Â‹ KfL fh©f.

Ô®Î 10 khzt®fë‹ kÂ¥bg©fŸ Kiwna  75, 72, 59, 62, 72, 75, 71, 70, 70, 70 
Ï›étu¤Âš 70 _‹W Kiw Ïl« bg‰W, k‰wit Ïu©L mšyJ xUKiw Ïl« 

bg‰¿U¥gjhš, KfL 70 MF«.

F¿¥ò  xnu xU KfL cŸs gutiy x‰iw KfL gutš v‹W miH¡»nwh«. 

vL¤J¡fh£L 11.16      

 482,485,483,485,487,487,489 v‹w bjhF¥Ã‹ KfL fh©f.

Ô®Î bfhL¡f¥g£l bjhF¥Ãš, Ïu©L v©fŸ 485 k‰W« 487 ÏUKiw Ïl« bg‰W, 

Ïu©L v©fS« bjhF¥Ã‹ KfLfŸ M»‹wd. Ï›thW Ïu©L KfLfŸ cŸs 

gutš Ïu£il Kf£L¥ gutš v‹W miH¡f¥gL« .

  (i)  Ïu©L KfLfŸ cŸs gutš Ïu£il Kf£L¥ gutš v‹W miH¡f¥gL«.
  (ii)  _‹W KfLfŸ cŸs gutš K«Kf£L¥ gutš v‹W miH¡f¥gL«.
   (iii) _‹W KfLfS¡F nkš cŸs gutš g‹Kf£L¥ gutš v‹W 

miH¡f¥gL«.

11.5.2 KfL - tif¥gL¤j¥glhj ãfœbt© gutš

 tif¥gL¤j¥glhj ãfœbt© gutèš äf¥bgça ãfœbt©iz bg‰WŸs 

cW¥Ã‹ kÂ¥ò KfL vd¥gL«. 

vL¤J¡fh£L 11.17
 Ñœ¡fhQ« gutèš br‹idia¢ rh®ªj xU fhyâ filæš xU F¿¥Ã£l 

ehëš 100 nrho fhyâfŸ é‰gid brŒjj‰fhd étu« ju¥g£L cŸsJ. Ï¥òŸë 

étu¤Â‹ KfL fh©f.

fhyâæ‹ 

msÎ (m§Fy«)
4 5 6 7 8 9 10

nrhofë‹ 
v©â¡if

2 5 3 23 39 27 1

Ô®Î äf¥bgça ãfœbt©iz bfh©l cW¥ò KfL MF«. bfhL¡f¥g£l 

étu¤Âš, äf¥bgça ãfœbt© 39-I bg‰¿U¡F« fhyâæ‹ msÎ 8.  vdnt KfL 

8 MF«.

F¿¥òiu

F¿¥ò
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11.5.3 KfL - tif¥gL¤j¥g£l ãfœbt© gutš

 tif¥gL¤j¥g£l ãfœbt© gutèš, cW¥òfë‹ rçahd kÂ¥ò bjçahJ 

v‹gjhš Kf£o‹ rçahd kÂ¥ig fh©gJ äf¡ fodkhdJ. våD«, ÃçÎ 

Ïilbtëfë‹ Ús« rkkhdjhf cŸs nghJ Kf£o‹ njhuha kÂ¥ig ÑœtU« 

N¤Âu¤Â‹ _y« fhzyh«. 

     KfL = l
f f f
f f

c
2 1 2

1
#+

- -
-

c m , 

ÏÂš, äf¥bgça ãfœbt©iz bg‰WŸs Ãçit KfL ÃçÎ v‹W miH¥ngh«

    l = KfL Ãçé‹ Ñœ všiy 

   f = KfL Ãçé‹ ãfœbt©

   c  =  KfL ÃçÎ Ïilbtëæ‹ Ús«

   f1  = KfL Ãçé‹ ãfœbt©Q¡F Kªija ãfœbt©.
   f2  = KfL Ãçé‹ ãfœbt©Q¡F Ãªija ãfœbt©.

vL¤J¡fh£L 11.18

 Ñœ¡fhQ« òŸë étu¤Â‰F KfL fh©f. 

kÂ¥ò 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50

ãfœbt© 4 8 18 30 20 10 5 2

Ô®Î

kÂ¥bg© ãfœbt© f
10-15 4

15-20 8

20-25 18

25-30 30

30-35 20

35-40 10

40-45 5

45-50 2

 äf¥bgça ãfœbt© 30-I ÃçÎ  25-30 bg‰¿U¥gjhš, ÏJ KfL ÃçÎ MF«.
 KfL Ãçé‹ Ñœ všiy l = 25
 KfL Ãçé‹ ãfœbt©   f = 30
 KfL Ãçé‹ ãfœbt©Q¡F Kªija ãfœbt© f1  = 18 k‰W« Ãªija 

ãfœbt© f2  = 20

     KfL ÃçÎ Ïilbtëæ‹ Ús«  c = 5
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   KfL  = l
f f f
f f

c
2 1 2

1
#+

- -
-

^ h

    =25
60 18 20

30 18 5#+
- -

-` j  = 25
22

12 5#+  

    = 25
22
60+  = .25 2 73+  = 27.73

   vdnt, KfL = 27.73

gæ‰Á 11.4
1. xU tF¥Ãš 15 khzt®fŸ th§»a kÂ¥bg©fŸ ÑnH bfhL¡f¥g£LŸsJ. 

42,45,47, 49,52,65,65,71,71,72,75,82,72,47,72. Ï›étu¤Â‹ KfL fh©f.

2. ÑœtU« òŸëétu¤Â‰F KfL fh©f.

fhyâfë‹ msÎfŸ 4 5 6 7 8 9 10
é‰w nrhofë‹ 
v©â¡if

15 17 13 21 18 16 11

3. xU khj¤Âš, xU kU¤Jtkid¡F¢ Á»¢ir¡F tªj 150 nehahëfë‹ taJ 

g‰¿a étu« ÑnH bfhL¡f¥g£LŸsJ. Ï›étu¤Â‰fhd KfL fh©f.

taJ (tUl§fëš) 10-20 20-30 30-40 40-50 50-60 60-70
nehahëfë‹ 
v©â¡if

12 14 36 50 20 18

4. Ñœ¡fhQ« òŸëétu¤Â‹ KfL fh©f.

vil (»uh«) 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60
khzt®fë‹ 
v©â¡if

5 4 3 18 20 14 8 3

5. xU rhuz® Kfhäš ÏUªj FHªijfë‹ taJ étu« ÑnH ju¥g£L cŸsJ. 

13, 13, 14, 15, 13, 15, 14, 15, 13, 15- tUl§fŸ.  bfhL¡f¥g£l òŸë étu¤Â‹ 

ruhrç, Ïilãiy msÎ k‰W« KfL fh©f.

6. xU gŸë¤ njh£l¤Âš cŸs ku§fë‹ v©â¡if k‰W« m«ku§fë‹ cŸs 

»isfë‹ v©â¡if g‰¿a étu« Ñœ¡fhQ« g£oaèš ju¥g£LŸsJ.

»isfë‹ v©â¡if 2 3 4 5 6
ku§fë‹ v©â¡if 14 21 28 20 17

 nk‰f©l étu¤Â‰F ruhrç, Ïilãiy msÎ  k‰W« KfL M»at‰iw fh©f..

7. xU tUl fhy¤Âš, xU efu¤Âš xUéj éahÂahš ghÂ¡f¥g£lJ g‰¿ gÂÎ 

brŒjt®fë‹ taJ g‰¿a étu« »nH ju¥g£L cŸsJ.

taJ (tUl§fëš) 5 - 14 15 - 24 25 - 34 35 - 44 45 - 54 55 - 64
ghÂ¡f¥g£nlh® 

v©â¡if
6 11 12 10 7 4

 nk‰f©l òŸë étu¤Â‹ ruhrç, Ïilãiy msÎ k‰W« KfL fh©f.
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8. xU nj®éš 20 khzt®fŸ bg‰w kÂ¥bg©fS¡F ruhrç, KfL k‰W« 

Ïilãiy msÎ¡ fh©f. 

kÂ¥bg© 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50

khzt®fë‹ 

v©â¡if
1 4 5 8 2

brašKiw¥ gæ‰Á

1.  10,20,30,40 k‰W« 50 M»at‰¿‹ ruhrç fh©f.
 *  x›bthU v©nzhL« 10 I¡ T£o, tU« v©fë‹ ruhrç fh©f.

 *  x›bthU v©âèUªJ« 10 I¡ fê¤J tU« v©fë‹ ruhrç fh©f.

 *  x›bthU v©izÍ«10 Mš bgU¡», tU« v©fë‹ ruhrç fh©f.

 *  x›bthU v©izÍ« 10 Mš tF¤J, tU« v©fë‹ ruhrç fh©f.

 * x›bthU braš Kiw¡F« bghJthd Ô®Î vGÂ mjid ruhrçæ‹ 

j‹ikfnshL x¥ÃLf. 

2. Ú§fŸ brhªjkhf cjhuz« bfhL¡fÎ«.

 (i) ruhrçia él Ïilãiy msÎ V‰f¤j¡fJ.

 (ii) Ïilãiy msit él KfL V‰f¤j¡fJ.

 (iii) Kfil él Ïilãiy msÎ V‰f¤j¡fJ.

ãidéš bfhŸf

 tif¥gL¤j¥g£l étu¤Â‹ ruhrç¡fhd N¤Âu« :

	 ne®têKiw x
f
fx

/
/

=

	 c¤njr ruhrç têKiw

  x A
f
fd

/
/

= +

	 goéyfš têKiw x A
f
fd

C#/
/

= +

	  xU Ãçé‹ FéÎ ãfœbt©, mªj Ãçé‹ ãfœbt©nzhL, mj‰F Kªija 

ÃçÎfë‹ ãfœbt©fis¡ T£Ltjhš »il¡f¥ bgWtJ.

	 tif¥gL¤j¥g£l òŸë étu¤Â‹ Ïilãiy msÎ fhQ« N¤Âu«

  Ïilãiy msÎ l
f

N m
c2 #= +

-

	 tif¥gL¤j¥g£l òŸë étu¤Â‹ KfL fhQ« N¤Âu« 

  KfL l
f f f
f f

c
2 1 2

1
#= +

- -
-

c m
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12.1 m¿Kf«

 x›bthUtU« mÂfhiy Kjš mªÂrhÍ« tiu 

Áy brašfëyhtJ   ãfH¡ Toa  rh¤Âa¡TWfS¡fhd 

thŒ¥òfis it¤J KobtL¡»‹nwh«.  cjhuzkhf, 

eh‹ Ï‹W ntiy¡F¢ bršY« nghJ Fil bfh©L 

bršy nt©Lkh?  vdJ bršèl¥ngÁæ‹ ä‹fy‹ 

r¡Â Ï‹W ÏuÎ tiu Úo¤ÂU¡Fkh?  k‰W« eh‹ òÂjhf 

m¿Kf¥gL¤j¥g£l ko¡fâå th§f nt©Lkh?
 ãfœjfÎ v‹gJ khWgl¡Toa všyh 

brašfëY« xU KobtL¡f ek¡F xU têKiwia 

më¡»‹wJ.  ãfœjfÎ v‹w fU¤J ôf¤Â‹ 

mo¥gilæyhd Njh£l¤ÂèUªJ njh‹¿æUªjhY« 

Tl, mjDila ga‹ghLfŸ Ïa‰Ãaš, tâféaš, 

cæçaš, kU¤Jt«, MÍ£fh¥ÕL, KjÄ£L¤Jiw, 

thåiy K‹d¿é¥ò k‰W« gšntW tsU« Jiwfëš 

mÂfkhf ga‹gL¤j¥g£L tU»wJ.

Ã‹tU« th¡»a§fis ftå¥ngh«:

  vÂ®tU« bghJ¤nj®éš FHèir mnefkhf 

Kjš kÂ¥bg© bgWthŸ. 

  xUntis jäêir Ï‹W bjhl®t©oia¥ 

Ão¥ghŸ.

  m¤ÂahtÁa¥ bghU£fë‹ éiy kh‰wäšyhkš 

ÏU¡f¡TL«.

  Ï‹iwa bl‹å° ngh£oæš Äyh bt‰¿ bgw 

thŒ¥ò cŸsJ.

● ÂU«g¤ ÂU«g tU« nrhjidfŸ k‰W« X¥Õ£L 

ãfœbt© ãfœjfÎ M»at‰iw¥ òçªJ bfhŸSjš

● g£l¿Î ãfœjféid¥ òçªJ bfhŸSjš

Kj‹ik¡ F¿¡nfhŸfŸ

All business proceeds on beliefs, or judgments of  probabilities, 
and not on certainty 

- CHARLES ELIOT

  ãfœjfÎ¡F mDgt« 

mšyJ òŸëæaš 

mQFKiwia 

M®.v¥. ~Ãõ® k‰W« 

M®. ~gh‹ikr° M»nah® 

éçth¡»d®.  

M®. ~gh‹ikr° 

v‹gtuhš 

TWbtëæ‹ fU¤J 

m¿Kf¥gL¤j¥g£lJ.  

msÎ¡ bfhŸifia 

mo¥gilahf bfh©L 

ãfœjfé‹ fâj¡ 

fU¤Âaiy c©lh¡f 

Ï¡fU¤J VJthf 

mikªjJ. br‹w 

ü‰wh©oš g‰gy 

gil¥ghëfë‹ 

ö©Ljyhš Ïªj 

mQFKiw Á¿J Á¿jhf 

btë¥g£lJ. Ïj‹ 

eÅd éçth¡f¤Âid¡ 

F¿¡F« monfhŸ 

têKiw nfhšnkhnfhnuh› 

v‹gtuhš më¡f¥g£lJ.  

ç¢r®L ~gh‹ ikr°

(R. Von Mises)
(1883-1953)
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 mnefkhf, xUntis, ÏU¡f¡TL«, thŒ¥ò ngh‹w brh‰fŸ cWÂ¥ghl‰w¤ 

j‹ikiana cz®¤J»‹wd.  cWÂ¤j‹ik mšyJ cWÂ¥ghl‰w¤ j‹ikia 

msél rçahd msÎnfhš VJ« Ïšiy.  MdhY« xU braš ãfœtj‰fhd 

rh¤Âa¡TWfis ôf§fë‹ mo¥gilæš  cWÂ¥ghl‰w¤ j‹ikæid fâj 

toéš msélyh«. Ï›thW mséL« v© kÂ¥ig ãfœjfÎ v‹»nwh«.  

mDgt§fŸ k‰W«  kh‰w§fë‹ mo¥gilæš KobtL¥gj‰F ãfœjfÎ xU Áwªj 

gaDŸs KiwahF«.  vdnt, ãfœjfÎ v‹gJ xnu xU v© kÂ¥ghf Ïšyhj nghJ« 

mJ äfÎ« gaDŸsjhF«.

12.2 mo¥gil¡ fU¤JfŸ k‰W« tiuaiwfŸ

       ãfœjfÎ fU¤Âaiy bjhl§Ftj‰F K‹ ek¡F¤ njitahd Áy mo¥gil¡ 

fU¤J¡fis tiuaiw brŒnth«.

  nrhjid(Experiment)
  rkthŒ¥ò¢ nrhjid( Random Experiment)
            Ka‰Á (Trial)
     TWbtë (Sample space)
               TWòŸë (Sample point)
  ãfœ¢Á (Event)

K¡»a fU¤J                                                                                nrhjid

e‹F tiuaW¡f¥g£l éisÎfis cUth¡F«

 xU braš nrhjid vd¥gL«.

 nrhjidfis Ã‹tU« ÏU guªj Kiwfëš tif¥gL¤jyh«.

 

nrhjid

thŒ¥ò¢ nrhjidcWÂahd nrhjid

259
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1. cWÂahd nrhjid (m) Ô®khdkhd nrhjid (Deterministic  experiment) :             
  x¤j ãgªjidfë‹ mo¥gilæš KoÎfis K‹dnu 
m¿a¡Toa¢ nrhjid Ô®khdkhd nrhjid (m) cWÂahd 
nrhjid vd¥gL«.

 vL¤J¡fh£lhf, Úiu bfhÂ¡f it¡F« nghJ mJ 

Méahf khWjš, Fë®rhjd¥ bg£oæš  Úiu it¡F« nghJ 

mJ gå¡f£oahf ciwjš k‰W« ÏUòwK« jiyiaÍila 

xU khWg£l ehza¤ij R©L« nghJ jiy »il¥gJ ngh‹w 

nrhjidfëš KoÎfis eh« K‹dnu m¿a KoÍ«.  vdnt 

Ïitaid¤J« cWÂahd (m) Ô®khdkhd nrhjidfŸ MF«.

2. rkthŒ¥ò¢ nrhjid (Random experiment) : xU nrhjidæš ãfH¡Toa mid¤J 

éisÎfS« K‹dnu bjçªÂUªjhY« mt‰¿š vªj éisÎ ãfH¥ngh»wJ v‹gij 

K‹dnu rçahf¢ brhšy KoahJ våš, m¢nrhjid 

rkthŒ¥ò¢ nrhjid vd¥gL«.

vL¤J¡fh£lhf, Ã‹tU« nrhjidfis¡ fUJnth«:
  (i) xU ehza¤ij R©Ljš

            (ii) xU gfilia cU£Ljš.  

Ï¢nrhjidfŸ rkthŒ¥ò¢ nrhjidfŸ MF«. Vbdåš, Ït‰¿š ãfH¥nghF« 

éiséid K‹dnu m¿a ÏayhJ. 

K¡»a fU¤J

Ka‰Á

(Trial)

x‹W mšyJ gy  

éisÎfis cUth¡F« 

xU braš Ka‰Á vd¥gL«.

cjhuzkhf, 
ehza¤ij “R©Ljš” gfilia 

“cU£Ljš” M»ait Ka‰ÁfŸ 

MF«.

TWbtë
(Sample
   Space)

rk thŒ¥ò¢ nrhjidæ‹ 

všyh éisÎfë‹ fz« 

TWbtë vd¥gL«.

Ïjid S vd¡ F¿¥Ãlyh«.

cjhuzkhf, 
xU ehza¤ij¢ R©L« nghJ 

TWbtë S = { jiy, ó}             
xU gfilia cU£L« nghJ TWbtë

S = { 1, 2, 3, 4, 5, 6}

TWòŸë

(Sample
Point)

nrhjidæ‹ x›bthU 

éisÎ« TWòŸë 

vd¥gL«.

xU ehza¤ij R©L« nghJ

jiy, ó M»ait TWòŸëfshF« .

xU gfilia cU£L« nghJ

1, 2, 3, 4, 5 k‰W« 6 M»ait 

TWòŸëfshF«.

ãfœ¢Á

(Event)

TWbtëæ‹ vªj xU 

c£fzK« ãfœ¢Á 

vd¥gL«.

cjhuzkhf, 
xU gfilia cU£L« nghJ 

»il¡F« rhjfkhd ãfœ¢Áfëš Áy 
{1, 2, 3}, {1, 3}, {2, 3, 5, 6}.
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12.3 ãfœjfÎ

         ãfœjfé‹ gšntW fU¤J¡fëèUªJ, ãfœjféid _‹W tiffshf Ãç¡fyh«:

        (1) mfãiy ãfœjfÎ (Subjective probability)

        (2) bjh‹ik ãfœjfÎ (Classical probability)

        (3) g£l¿ ãfœjfÎ (Empirical probability)

12.3.1 mfãiy ãfœjfÎ

 cWÂ¥ghl‰w¤ j‹ikia g‰¿a xUtUila e«Ã¡ifæ‹ tèikia mfãiy 

ãfœjfÎ btë¥gL¤J»wJ.  eh« vÂ®gh®¡F« éisÎfS¡F neuoahd rh‹WfŸ 

äf¡ Fiwªj msnt cŸs mšyJ KGikahf Ïšyhj jUz§fëš kiwKfkhd 

rh‹Wfisnah, m¿é‹ghšg£l ôf¤Ânyh, cŸSz®Î _ynkh k‰W« mfãiy 

fhuâfŸ _ynkh ãfœjféid¡ fz¡»lyh«.

12.3.2 bjh‹ik ãfœjfÎ

 bjh‹ik  ãfœjfÎ vD« fU¤J thŒ¥ò éisah£LfëèUªJ bgw¥g£lJ.  

nrhjidæ‹ éisÎfŸ mid¤J« rkthŒ¥ig¥ bg‰¿U¡F« nghJ ÏJ 

bghUªJ»wJ. x¤j rkthŒ¥òŸs n ãfœÎfëš xU ãfœÎ ãfH rhjfkhd s thŒ¥òfŸ 

ÏU¥Ã‹ mªãfœ¢Áæ‹ ãfœjfÎ 
n
s  vd¡ bfhL¡f¥gL»wJ.

12.3.3 g£l¿ ãfœjfÎ

 neuoahd mDgt§fŸ _y« éisÎfë‹ ãfœjféid¡ fh©gJ g£l¿ 

ãfœjfÎ MF«

12.4 ãfœjfÎ - X® mDgt Kiw (g£l¿ Kiw)

 Ï¤jiy¥Ãš eh« g£l¿ ãfœjféid¥ g‰¿ k£Lnk éthÂ¡f¥ngh»nwh«.  

k‰w ÏU ãfœjfÎfis¥ g‰¿  nkš tF¥òfëš go¥ngh«.  g£l¿ mšyJ 

nrhjid mšyJ x¥Õ£L ãfœbt© ãfœjfÎ v‹gJ neuoahd mDgt§fŸ 

g£l¿ ãfœjfÎ bjh‹ik ãfœjfÎ

mfãiy ãfœjfÎÏy¡F ãfœjfÎ

ãfœjfÎ
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_y« éisÎfë‹ ãfœjféid¡ fh©gJ MF«.  g£l¿Î ãfœjféid, 

nrhjidfis gyKiw brŒJ mj‹ KoÎfis¡ f©l¿ayh«.  g£l¿ ãfœjfÎ 

v‹gJ xU éisÎ¢ nrhjidæ‹ KoÎfë‹ mo¥gilæš m¿éaš ó®tkhf 

äfÎ« rçahf ô»¥gJ MF«.

 cjhuzkhf, xU F¿¥Ã£l ãWtd¤Â‹ ryit¡f£oæid k¡fŸ éU«ò« 

Koit m¿a bjh‹ik ãfœjféid¥ ga‹gL¤j ÏayhJ.  Vbdåš, Ï¢nrhjidæ‹ 

KoÎfŸ rkthŒ¥ig¥ bg‰¿U¡féšiy.  Ï«khÂçahd nrhjidæš ãfœjféid 

m¿a, eh« xU fz¡bfL¥ò el¤j nt©L«.  Ïjid nrhjidæ‹ òŸëétu§fis¢ 

nrfç¤jš vdyh«.  mÂfkhd étu§fis¢ nrfç¡F« nghJ eh« äf¢ Áwªj 

kÂ¥ÕLfis¥ bgwyh«.

K¡»a fU¤J                                                                                g£l¿ ãfœjfÎ 

m v‹gJ E v‹w ãfœ¢Áæ‹ rhjfkhd Ka‰Áfë‹ v©â¡if  v‹W« 

n v‹gJ bkh¤j Ka‰Áfë‹ v©â¡if v‹W« bfh©lhš, E-‹ g£l¿  

ãfœjfÎ v‹gij   Ã‹tUkhW tiuaW¡fyh«. Ïjid P(E) vd¡ F¿¥Ãlyh«.

P(E) = 
Ka‰Áfë‹ bkh¤j v©â¡if

ãfœÎ V‰g£l Ka‰Áfë‹ v©â¡if  

(mšyJ)

       P(E) = 
f©l¿ªj bkh¤j ãfœ¢Áfë‹ v©â¡if

f©l¿ªj rhjfkhd ãfœ¢Áfë‹ v©â¡if  

vdnt,   ( )P E n
m=

 Ï§F 0 m n# #  (  0 1
n
m# # , Mfnt ( )P E0 1# # . 

( )P E0 1# #

mjhtJ, xU ãfœ¢Á ãfœtj‰fhd ãfœjfÎ v¥bghGJ«  0 éèUªJ 1 Koa 

cŸs VnjD« xU v© MF«. 

         xU ãfœ¢Á ãfœtj‰fhd cWÂ¤j‹ikia m¿a ãfœjfÎ bgçJ« ga‹gL»wJ.  

ãfœjfÎ  1 våš, mªãfœÎ cWÂahf ãfG« vdÎ«, ãfœjfÎ 0.9 våš, ãfœ¢Á 

bgU«ghY«  ãfG« vdÎ«, ãfœjfÎ 0.5 våš,  ãfœ¢Á ãfœtj‰F« ãfHhkš nghtj‰F« 

thŒ¥ò©L vdÎ«, ãfœjfÎ 0 våš, ãfœ¢Á cWÂahf ãfHhJ vdÎ« m¿ayh«. 

 
   nk‰fhQ« és¡f¤ÂèUªJ eh« m¿tJ

  (i) P(E) = 1 våš, E v‹gJ  cWÂahd ãfœ¢Á    
  (ii) P(E) = 0  våš, E v‹gJ  eilbgw Ïayhj ãfœ¢Á.

F¿¥òiu
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 xU ãfœ¢Áæ‹ ãfœjfÎ ( )P E  våš, mªãfœ¢Á eilbgwhkš ÏU¥gj‰fhd 

ãfœjfit ( ) ( )mšyJP E P El  vd vGjyh«.

  P(E ) + ( )P El  = 1 vd ek¡F¤ bjçÍ«. vdnt, ( )P El   = ( )P E1 -

( )P El   = ( )P E1 -

 eh« Áy ãfœjfÎfis¡ fz¡»L« nghJ fz¡ÑLfis k£L« kdÂš 

bfhŸs¡TlhJ. e«Kila neh¡f« ãfœjfé‹ mo¥gil¡ nfh£ghLfisÍ«, 

éÂfisÍ«, bfhŸiffisÍ« m¿ªJ bfhŸtjhf ÏU¡f nt©L«.

cjhuz« :

 xU ehza¤ij gyKiw R©L«nghJ, v¤jid Kiw jiy k‰W« ó éG»‹wd 

v‹gj‰F«, bkh¤j R©LjšfS¡Fkhd é»j§fŸ ÑnH bfhL¡f¥ g£LŸsd.

R©Ljè‹ 

v©â¡if 
(n)

»il¤j  

jiyfë‹ (H) 
v©â¡if (m1)

P(H) = 
n
m1

»il¤j   

ó¡fë‹ (T) 
v©â¡if (m2)

P(T) = 
n
m2

50 29
50
29 21

50
21

60 34
60
34 26

60
26

70 41
70
41 29

70
29

80 44
80
44 36

80
36

90 48
90
48 42

90
42

100 52
100
52 48

100
48

 nk‰f©l m£ltizæèUªJ eh« R©Ljè‹ v©â¡ifia mÂfç¡f 

mÂfç¡f jiy »il¥gj‰fhd ãfœjfÎ«, ó »il¥gj‰fhd ãfœjfÎ« 

x‹iwbah‹W beU§» tUtij¡ fhzyh«.

braš (1): xU ehza¤ij¢ R©Ljš

 x›bthU khztidÍ« xU ehza¤ij 10 Kiw R©l¢brŒJ, v¤jid Kiw 

jiy »il¡»wJ v‹gijÍ«, v¤jid Kiw ó »il¡»wJ v‹gijÍ« ftå¤J 

ÑnH cŸs m£ltizæš cŸsthW F¿¡f¢ brhšyyh«.

éisÎ
ne®¡nfh£L¡

F¿fŸ
10 R©Ljèš éGªj jiyfŸ/   

ó¡fë‹ v©â¡if  

jiy

ó
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 Ïnj nghy xU ehza¤ij 20, 30, 40, 50 Kiw R©l¢brŒJ nk‰T¿a 

Kiwænyna m£ltiz¥gL¤j ntzL«. Ã‹tU« Ã‹d§fë‹ kÂ¥òfis 

vGJf. 

braš (2): xU gfilia cU£Ljš

         xU gfilia 20 Kiw cU£o mj‹ MW éisÎfS¡F« ãfœjfit¡ fz¡»Lf.

éisÎ
ne®¡nfh£L¡

F¿fŸ

20 Kiw cU£L« 

nghJ »il¡F« 

éisÎfë‹ 

v©â¡if

1

2

3

4

5

6

 Ï¢nrhjidia 50, 100 Kiw brŒJ mt‰¿‹ KoÎfis Ï«Kiwænyna 

m£ltiz¥gL¤jyh«.

braš (3): ÏU ehza§fis¢ R©Ljš

       ÏU ehza§fis nr®ªjh‰nghš 10 Kiw R©o mj‹ ãfœÎfis¡ ftå¤J 

Ã‹tUkhW m£ltiz¥gL¤Jf. 

éisÎ

ne®¡

nfh£L¡

F¿fŸ

10 Kiw 

R©L« nghJ 

»il¡F« 

éisÎfŸ

Ïu©L jiyfŸ

xU jiy k‰W« 

xU ó

jiy jé®¤J

R©Ljè‹ bkh¤j v©â¡if
jiy »il¤j R©Ljè‹ v©â¡if

d
d=

R©Ljè‹ bkh¤j v©â¡if
ó »il¤j R©Ljè‹ v©â¡if

d
d=

»il¤j bjhl®òila  
éisÎfë‹ v©â¡if

ÏU ehza§fŸ  
R©Ljè‹ bkh¤j v©â¡if

»il¤j bjhl®òila  
éisÎfë‹ v©â¡if

gfil cU£Ljè‹  
bkh¤j v©â¡if
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 braš (1)-š x›bthU KiwÍ« xU ehza¤ij R©Ltij Ka‰Á v‹»nwh«.  

Ïij¥ nghynt braš (2)-š x›bthU KiwÍ« gfilia cU£Ljiy Ka‰Á v‹W«, 

braš (3)-š ÏU ehza§fis xnu neu¤Âš R©LjiyÍ« Ka‰Á v‹W« miH¡»nwh«.

 braš (1)-š xU F¿¥Ã£l R©Ljš ãfœ¢Áæš jiy »il¥gij éisÎ 

v‹»nwh«, mij¥ nghynt ó »il¥gijÍ« mªãfœ¢Áæ‹ k‰bwhU éisÎ v‹»nwh«.

   braš (2)-š 5 v‹w F¿¥Ã£l v© »il¥gJ v‹gij xU éisÎ  v‹»nwh«. 

R©Ljè‹ bkh¤j v©â¡if
jiy »il¤j R©Ljè‹ v©â¡if  -‹ kÂ¥ig g£l¿ ãfœjfÎ mšyJ nrhjid 

ãfœjfÎ v‹»nwh« .

vL¤J¡fh£L 12.1
 xU c‰g¤Âahs® c‰g¤Âahd bršèl¥ngÁfëèUªJ  (Cellphone) 1000  

bršèl¥ngÁfis rkthŒ¥ò Kiwæš nj®ªbjL¤J  nrhÂ¤J¥ gh®¤jÂš 25 
bršèl¥ngÁfŸ FiwghLilad v‹W f©LÃo¡f¥g£lJ våš, rkthŒ¥ò Kiwæš 

nj®ªbjL¡F« xU bršèl¥ngÁ FiwghLilajhf ÏU¡f ãfœjfÎ v‹d.

Ô®Î  nrhjid brŒj bršèl¥ngÁfë‹ v©â¡if = 1000  mjhtJ, n = 1000

 E v‹gJ FiwghLŸs bršèil¥ngÁfis¤ nj®ªbjL¥gj‰fhd ãfœ¢Á v‹f.

   n(E) = 25  mjhtJ, m = 25

   P(E) = 
nrhjid brŒj bršèl¥ngÁfë‹ bkh¤j v©â¡if

FiwghLfSila bršèl¥ngÁfë‹ v©â¡if  

     = 
n
m  = 

1000
25  = 

40
1

vL¤J¡fh£L 12.2

 T20 k£il¥gªJ ngh£oæš (cricket) uhR 50 gªJfis vÂ®bfh©L 10 Kiw 

MW X£l§fis vL¤jh®.  mt® vÂ®bfh©l gªJfëš xU gªij rkthŒ¥ò Kiwæš 

nj®ªbjL¡F« nghJ mÂš mt® MW X£l§fŸ vL¡fhkš ÏU¥gj‰fhd ãfœjfÎ 

v‹d?

Ô®Î  uhR vÂ®bfh©l bkh¤j gªJfë‹ v©â¡if = 50. mjhtJ,  n = 50 

          E  v‹gJ uhR MW X£l§fŸ vL¥gj‰fhd ãfœ¢Á våš,

  Elv‹gJ uhR MW X£l§fŸ vL¡fhkš ÏU¥gj‰fhd ãfœ¢Á MF«.

                                      n(E)    = 10  mjhtJ, m=10

                                      P(E)    = 
vÂ®bfh©l gªJfë‹ bkh¤j v©â¡if

uhR mo¤j MW x£l§fë‹ v©â¡if

        = 
n
m  = 

50
10  = 

5
1

 P (uhR MW X£l§fŸ vL¡fhkš ÏU¥gj‰fhd) = ( )P El  = ( )P E1 -

        = 1
5
1-   =  

5
4
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vL¤J¡fh£L 12.3

 k£il¥gªJ FGit nj®ªbjL¡F« nj®Î¡FG, Åu®fis nj®Î brŒa Åu®fë‹ 

Kªija ngh£ofëš 40 X£l§fS¡F nkš v¤jid ngh£ofëš vL¤jd® v‹gij 

jFÂahf¡ bfh©L nj®Î brŒjd®. Fkh® k‰W« »Ugh M»a ÏU Åu®fë‹ Âw‹ 

flªj 30 ngh£ofëš Ñœ¡f©lthW bfhL¡f¥g£LŸsJ.

Åu®fë‹ bga®  40-¡F nk‰g£l X£l§fŸ vL¤j ngh£ofë‹  

v©â¡if  
Fkh® 20

»Ugh 12

Ï›Åu®fŸ nj®ªbjL¡f¥gLtj‰fhd ãfœjfÎfis¡ fh©f.

Ô®Î        c‰Wneh¡»a ngh£ofë‹ v©â¡if = 30  mjhtJ, n = 30

                   E
1  v‹gJ Fkh® 40 X£l§fS¡F nkš vL¥gj‰fhd ãfœ¢Á v‹f,   

   n(E
1
) = 20  mjhtJ,  m

1
= 20 

                   E
2  v‹gJ »Ugh 40 X£l§fS¡F nkš  vL¥gj‰fhd ãfœ¢Á v‹f, 

   n(E
2
) = 12 mjhtJ, m

2
 = 12

   P(E
1
)  = 

n

m
1  = 

30
20

   P(E
2
)  = 

n

m
2  = 

30
12

        Fkh® nj®ªbjL¡f¥gLtj‰fhd ãfœjfÎ =  
30
20  = 

3
2

        »Ugh nj®ªbjL¡f¥gLtj‰fhd ãfœjfÎ =  
30
12  = 

5
2

vL¤J¡fh£L 12.4

 xU ÏUtê¢ rhiyæš F¿¥Ã£l xU ehëš xU fhty® thfd§fë‹ ntf¤ij 

nrhjid brŒjh®.  mt® nrhjid brŒj 160 thfd§fë‹ ntf§fë‹ ãfœbt© 

g£oaš ÑnH bfhL¡f¥g£LŸsJ.

 ntf«(».Û/kâ) 20-29 30-39 40-49 50-59 60-69 70 « mj‰F 

nkY«

thfd§fë‹ 

v©â¡if
14 23 28 35 52 8

xU thfd¤ij rkthŒ¥ò Kiwæš nj®ªbjL¡F« nghJ mj‹ ntf«

 (i) 69 ».Û/kâ- I él mÂfkhf (ii) 20 ».Û/kâæèUªJ 39 ».Û/kâ tiu

 (iii) 60 ».Û/kâ-¡F« Fiwthf (iv) 40 ».Û/kâæèUªJ 69 ».Û/kâ tiu

ÏU¡f ãfœjfÎ v‹d?
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Ô®Î

 (i) ãfœ¢Á E
1
      v‹gJ thfd¤Â‹ ntf« 69 ».Û/kâ-I él mÂfkhf 

ÏU¥gj‰fhd ãfœ¢Á v‹f. 

   n(E
1
) = 8                   mjhtJ, m

1
 = 8

     nrhjid brŒj bkh¤j thfd§fŸ = 160.     mjhtJ, n = 160

   P(E
1
)  =

n

m
1  = 

160
8 = 

20
1

 (ii)  ãfœ¢Á E
2
     v‹gJ thfd¤Â‹ ntf« 20 ».Û/kâæèUªJ 39 ».Û/kâ 

tiu  ÏU¥gj‰fhd ãfœ¢Á v‹f 
   n(E

2
) = 14+23 = 37  mjhtJ, m

2
 = 37

   P(E
2
)  = 

n

m
2  = 

160
37

           (iii) ãfœ¢Á E
3
      v‹gJ thfd¤Â‹ ntf« kâ¡F 60 ».Û Iél¡ Fiwthf 

ÏU¥gj‰fhd ãfœ¢Á v‹f. 
              n(E

3
) = 14+23+28+35 = 100  mjhtJ, m

3
 = 100

             P(E
3
) = 

n

m
3  =  

160
100  = 

8
5  

          (iv) ãfœ¢Á E
4

   v‹gJ thfd¤Â‹ ntf« 40 ».Û/kâæèUªJ 69 ».Û/kâ 

tiu ÏU¥gj‰fhd ãfœ¢Á v‹f. 
              n(E

4
) = 28+35+52 = 115  mjhtJ, m

4
 = 115

             P(E
4
) = 

n

m
4  = 

160
115 = 

32
23

vL¤J¡fh£L 12.5 

 xU MuhŒ¢Áahs® khzt®fë‹ fâj Âwik¡F«, òŸëæaš M®t¤Â‰F« 

Ïilna cŸs bjhl®ig¡ f©l¿a éU«Ãdh®.  nrhjid¡fhf 200 khzt®fis 

rkthŒ¥ò Kiwæš nj®ªbjL¤J mt®fël« fâj¤ Âwik k‰W« òŸëæaš M®t«  

M»at‰iw FiwÎ, ruhrç, mÂf« vd¡ F¿¥ÃLkhW T¿ nrfç¡f¥g£l òŸëétu¥ 

g£oaš ÑnH bfhL¡f¥g£LŸsJ.

fâj¤Âš Âwik

òŸëæaèš 

M®t«

FiwÎ ruhrç mÂf«

FiwÎ 60 15 15
ruhrç 15 45 10
mÂf« 5 10 25

xU khztiu rkthŒ¥ò Kiwæš nj®ªbjL¡F«nghJ mt®

 (i) fâj¤Âš mÂf Âwik     (ii) òŸëæaèš ruhrç M®t«

 (iii)  òŸëæaèš mÂf M®t«      
 (iv) fâj¤Âš mÂf Âwik k‰W« òŸëæaèš mÂf M®t« k‰W«  

 (v) fâj¤Âš ruhrç Âwik k‰W« òŸëæaèš Fiwªj M®t«, 

cilatuhf ÏU¡f ãfœjfÎ v‹d?
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Ô®Î

             bkh¤j khzt®fë‹ v©â¡if = 80+70+50=200      mjhtJ,  n = 200

 (i) ãfœ¢Á E
1
 v‹gJ fâj¤Âš mÂf Âwik cilnah® v‹f.

   n(E
1
) = 15+10+25= 50 mjhtJ, m

1
 = 50

   P(E
1
)  =

n

m
1  = 

200
50 = 

4
1

 (ii)  ãfœ¢Á E
2
 v‹gJ òŸëæaèš ruhrç M®t« cilnah® v‹f.

   n(E
2
) = 15+45+10 = 70 mjhtJ, m

2
 = 70

   P(E
2
)  = 

n

m
2  = 

200
70  = 

20
7

           (iii) ãfœ¢Á E
3
 v‹gJ òŸëæaèš mÂf M®t« cilnah® v‹f. 

              n(E
3
) = 5+10+25 = 40  mjhtJ, m

3
 = 40

             P(E
3
) = 

n

m
3  =  

200
40  = 

5
1  

          (iv) ãfœ¢Á E
4
 v‹gJ fâj¤Âš mÂf Âwik k‰W« òŸëæaèš mÂf 

M®t« cilnah® v‹f.

             n(E
4
) = 25 mjhtJ, m

4
 = 25

             P(E
4
) = 

n

m
4  = 

200
25 = 

8
1

 (v) ãfœ¢Á E
5
 v‹gJ fâj¤Âš ruhrç Âwik k‰W« òŸëæaèš Fiwªj  

M®t« cilnah® v‹f.

             n(E
5
) = 15 mjhtJ, m

5
 = 15

             P(E
5
) = 

n

m
5  = 

200
15 = 

40
3

vL¤J¡fh£L 12.6

 xU kU¤Jtkid gÂnt£oš kf¥ng‰¿‰fhf kfë® j§»æUªj eh£fë‹ 

étu« ÑnH bfhL¡f¥g£LŸsJ.

j§»æUªj eh£fë‹ 

v©â¡if
3 4 5 6 6 eh£fis 

él mÂf«

kfë® v©â¡if 15 32 56 19 5

 vtnuD« xUtiu rkthŒ¥ò Kiwæš nj®bjL¡F« nghJ mt®

 (i) rçahf 5 eh£fŸ   (ii) 6 eh£fS¡F« Fiwthf

 (iii) mÂf g£r« 4 eh£fŸ  (iv) Fiwªjg£r« 5 eh£fŸ 

j§»æU¡f ãfœjfÎ v‹d?
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Ô®Î kf¥ng‰¿‰fhf kU¤Jtkidæš j§»æUªjt®fë‹ v©â¡if = 127                      mjhtJ, n = 127

(i)   E
1
 v‹gJ rçahf 5 eh£fŸ j§»æU¥gj‰fhd ãfœ¢Á v‹f.

      n(E
1
) = 56   mjhtJ, m

1
 = 56 

      P(E
1
) = 

n

m
1  = 

127
56

(ii)  E
2
 v‹gJ 6 eh£fS¡F« Fiwthf j§»æU¥gj‰fhd ãfœ¢Á v‹f.

     n(E
2
) = 15 + 32 + 56 = 103  mjhtJ, m

2
 = 103 

      P(E
2
) = 

n

m
2  = 

127
103

(iii)  E
3
 v‹gJ mÂf g£r« 4 eh£fŸ j§»æU¥gj‰fhd ãfœ¢Á v‹f. (3 k‰W« 4 

eh£fŸ k£L«)

   n(E
3  ) = 15 + 32  = 47  mjhtJ, m

3
 = 47 

      P(E
3 ) = 

n

m
3  = 

127
47

(iv)  E
4
 v‹gJ Fiwªjg£r« 5 eh£fŸ j§»æU¥gj‰fhd ãfœ¢Á v‹f.( 5,6 k‰W« 7 

eh£fŸ k£L«)
    n(E

4
) = 56 + 19 + 5 = 80  mjhtJ, m

4
 = 80 

      P(E
4
) = 

n

m
4  = 

127
80

gæ‰Á 12.1

1. Ñœf©lt‰WŸ vit ãfœjfé‹ kÂ¥ghf ÏU¡f KoahJ.

 i) 1/3   ii) -1/5 iii) 0.80 iv) -0.78  v) 0 
 vi) 1.45  vii) 1   viii) 33%  ix) 112%

2. tiuaW: i) nrhjid ii) cWÂahd nrhjid iii) rkthŒ¥ò¢ nrhjid

   iv) TWbtë   v) ãfœ¢Á       vi) Ka‰Á

3. tiuaW : g£l¿ ãfœjfÎ

4. r§Ñ¤ v‹gt® flªj 20 Til¥gªJ ngh£ofëš Ïy¡if neh¡» jilæ‹¿ 

v¿Í« thŒ¥òfëš 65 Kiw Ïy¡if neh¡» v¿ªjh® k‰W« 35 Kiw jtwé£lh® 

våš, mt® v¿ªj gªJfëš xU gªij rkthŒ¥ò Kiwæš nj®ªbjL¤jhš 

m¥gªJ Ïy¡if miltj‰fhd nrhjid ãfœjfÎ v‹d?

5. thåiy MuhŒ¢Á ika¤Âš flªj 300 eh£fëš gÂÎbrŒa¥g£L btëæl¥g£l 

thåiy m¿¡iffëš 195 Kiw rçahf ÏUªjJ. bfhL¡f¥g£l ehëš  

btëæl¥g£l thåiy m¿¡if (i) rçahf (ii) jtwhf ÏU¥gj‰fhd ãfœjfÎ 

v‹d?
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6. xU òÂa C£l¢r¤J ghd¤Â‹ Ritia¥ g‰¿ bfsç, 25 khzt®fël« 

fU¤Jfis¡ nf£l¿ªjh®.  »il¤j gÂšfŸ Ã‹tUkhW

gÂšfŸ éU«ònth® éU«ghnjh® KobtL¡fhnjh®

bkh¤j eg®fŸ 15 8 2

 xU khztiu rkthŒ¥ò Kiwæš nj®bjL¡F« nghJ mt® Ritia

 (i) éU«ògtuhf  (ii)  éU«ghjtuhf  (iii)  KobtL¡fhjtuhf             

ÏU¡f ãfœjfÎ v‹d?
7.  nj®ªbjL¡f¥g£l 50 eg®fëš 21 ng® “O”   tif Ïu¤jK« ,22 ng® “A”   tif 

Ïu¤jK«, 5 ng®  “B”   tif Ïu¤jK«, 2  ng®  “AB”   tif Ïu¤jK«, cilatuhf 

ÏUªjd®.

 xUtiu rkthŒ¥ò Kiwæš nj®bjL¡F« nghJ mt®

 (i) “O”   tif Ïu¤j« cilatuhf  (ii)  “B” tif Ïu¤j« Ïšyhjtuhf 

(iii) “A” tif Ïu¤j« cilatuhf  (iv)  “AB” tif Ïu¤j« Ïšyhjtuhf.
 ÏU¡f ãfœjfÎ v‹d? 

8. xU gfilia 500 Kiw cU£oa nghJ »il¤j éisÎfŸ Ã‹tU« 

m£ltizæš bfhL¡f¥g£LŸsJ.

éisÎfŸ 1 2 3 4 5 6

ãfœbt©fŸ 80 75 90 75 85 95

 xU éisÎ

  (i) 4 I él¡ Fiwthf   (ii) 2 I  él¡ Fiwthf     (iii) 2 I él mÂfkhf      
 (iv) 6  Mf    (v)   6 Mf Ïšyhkš.

 ÏU¡f ãfœjfÎ v‹d?

9. nj®ªbjL¡f¥g£l 2000 FL«g§fëš ÏU FHªijfŸ tiu cŸs FL«g§fë‹ 

étu« Ã‹tUkhW

xU FL«g¤Âš cŸs bg© 

FHªijfë‹ v©â¡if
2 1 0

FL«g§fë‹ v©â¡if 624 900 476

 nj®ªbjL¡f¥g£l xU FL«g¤Âš  

 (i) 2 bg© FHªijfŸ (ii) xU bg© FHªij (iii) bg© FHªij Ïšyhkš 

 ÏU¡f ãfœjfÎ v‹d?
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10. 500 ÁW FHš és¡Ffë‹ thœehŸ étu« ÑnH ju¥g£LŸsd.

 thœehŸ( khj§fëš) 9 10 11 12 13 14 14 I él mÂf«

és¡Ffë‹ v©â¡if 26 71 82 102 89 77 53

 xU ÁWFHš és¡F nj®ªbjL¡F« nghJ, Ñœ¡fhQ« thœehŸ ga‹gh£o‰fhd 

ãfœjféid¡ fh©f.

 (i) 12 khj§fS¡F¡ Fiwthf  (ii) 14 khj§fS¡F mÂfkhf

 (iii) mÂfg£r« 12 khj§fŸ   (iv) Fiwªjg£r« 13 khj§fŸ

11. gugu¥ghd xU ehëš xU F¿¥Ã£l neu¤Âš, k»œÎªÂš mk®ªÂUªnjhç‹ 

v©â¡if gÂÎ brŒa¥g£lJ. 60 k»œÎªJfëš br‹w eg®fë‹ 

v©â¡if Ñœ¡f©l m£ltizæš ju¥g£LŸsJ.

k»œÎªÂš mk®ªÂUªnjhç‹ 

v©â¡if
1 2 3 4 5

k»œÎªJfë‹ v©â¡if 22 16 12 6 4

 F¿¥Ã£l fhy Ïilbtë¡F¥ ÃwF Ï›él¤ij xU k»œÎªjhdJ flªJ 

br‹whš, mÂš mk®ªÂU¡F« eg®fë‹ v©â¡if.

 (i) 2 k£L«    (ii) 3-I él¡ Fiwthf

 (iii) 2-I él¡ Fiwthf  (iv) Fiwªjg£r« 4 Mf

 ÏU¡f ãfœjféid¡ fh©f.

12. Ï‹Rit v‹w khzé fâj¤Âš el¤j¥g£l myF¤ nj®Îfëš bg‰w 

kÂ¥bg©fŸ Ã‹tUkhW

myF¤ nj®Î I II III IV V VI VII VIII IX X

bg‰w kÂ¥bg©fŸ

 (%)
89 93 98 99 98 97 96 90 98 99

 Ï›étu§fis¡ bfh©L myF¤nj®éš 

 (i)  95% ¡F« mÂfkhf (ii)  95% ¡F Fiwthf   (iii)  98% ¡F« mÂfkhf  

kÂ¥bg© bgw ãfœjféid¡ fh©f. 

13. Ñœ¡f©l m£ltizahdJ xU FoæU¥Ãš j§»ÍŸnshç‹ ãiyia¡ 

fh£L»wJ 

              tif

ghèd«
fšÿç khzt® gâahs®

M© 5 3
bg© 4 8

 FoæU¥ngh® xUtiu rkthŒ¥ò Kiwæš nj®ªbjL¡F« nghJ mt®
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 (i) bg©zhf ÏU¡f   (ii) fšÿç khztuhf ÏU¡f  
 (iii) fšÿç khzéahf ÏU¡f  (iv) M© gâahsuhf 

 ÏU¡f ãfœjfÎ v‹d?

14. xU F¿¥Ã£l òÂa mšyJ ga‹gL¤j¥g£l k»GªJfis th§»a 1000 
Ef®nthç‹ fs¥gâ étu§fŸ ÑœfhQ« m£ltizæš bfhL¡f¥g£LŸsJ.

                        ÂU¥Â ãiy

tif
ÂU¥Âailªjt® ÂU¥Âailahjt®

òÂaJ 300 100
ga‹gL¤ÂaJ 450 150

 xU Ef®nth® rkthŒ¥ò Kiwæš nj®ªbjL¡F« nghJ, mt®

 (i) òÂa k»GªJ th§»atuhf ÏU¡f

 (ii)  ÂU¥Âailªjtuhf ÏU¡f

 (iii) ga‹gL¤j¥g£l k»GªJ th§» Mdhš ÂU¥Âailahjtuhf ÏU¡f 

ãfœjfÎ v‹d?

 15. nj®ªbjL¡f¥g£l 1,000  eg®fël« mt®fŸ xU tUl¤Â‰F ÃwF 

bršèl¥ngÁfis th§f Â£lä£oU¡»wh®fsh v‹gij¥ g‰¿ étu§fŸ 

nrfç¡f¥g£lJ.  xU tUl« br‹w ÃwF mnj eg®fël« Û©L« mt®fŸ 

bršèl¥ngÁ th§»a étu§fŸ nrfç¡f¥g£L mj‹ étu« ÑnH 

ju¥g£LŸsJ.

th§»nah® th§fhnjh®

th§f Â£lä£nlh® 200 50
th§f Â£lälhnjh® 100 650

 xU egiu nj®ªbjL¡F« nghJ mt®

  (i) bršèl¥ngÁ th§f Â£lä£L ÏUªjtuhf 
 (ii) bršèl¥ngÁ th§f Â£lä£oUªJ Mdhš th§fhjtuhf 
 (iii)  th§f Â£lälhkš Mdhš th§»atuhf 

 ÏU¡f ãfœjfÎ v‹d?

16. k¡fŸ FoæU¡F« Ïl¤Â‰F« thfd« it¤ÂU¥gj‰F« Ïilna cŸs 

bjhl®ig m¿a xU fz¡bfL¥ò el¤j¥g£lJ.  mÂš k»GªJ cçikahs®fëš 

200 ng® äf¥bgça efu§fëèUªJ«, 150 ng® òwefu§fëèUªJ«, 150 ng® 

»uhk¥òw§fëèUªJ« rkthŒ¥ò Kiwæš nj®ªbjL¡f¥g£L Ñœ¡f©lthW 

m£ltiz¥gL¤j¥g£lJ.
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ãfœjfÎ

                         gFÂæ‹ tif 

btëeh£L k»GªJ

bgUef® òwef® »uhk«

cçik cŸst® 90 60 25

cçik mšyhjt® 110 90 125

 nj®ªbjL¡f¥gL« xUt®

 (i) btëeh£L k»GªJ cçikahsuhf ÏU¡f

 (ii)  òwefçš tÁ¡F« btëeh£L k»GªJ cçikahsuhf ÏU¡f

 (iii)  bgUefu¤Âš tÁ¤J btëeh£L k»GªJ cçikahsuhf Ïšyhkš 

ÏU¡f

 (iv)  bgUefu¤Âš cŸs btëeh£L k»GªJ cçikahsuhf ÏU¡f

 (v)  »uhkòw¤Âš tÁ¥gtuhf ÏšyhkY« btëeh£L k»GªJ cçikahsuhf 

ÏšyhkY« ÏU¥gtuhf 

  ÏU¡f ãfœjfÎ v‹d?

 17. xU muR nkšãiy¥ gŸëæš gâòçÍ« 100 MÁça®fë‹ fšé¤ jFÂfŸ 

m£ltiz¥gL¤j¥g£LŸsJ.

          fšé ãiy

taJ 
 MŒéaš ãiwP® 

(M.Phil)
KJfiy¥ g£l« 

tiu

Ïs§fiy¥ g£l« 

k£L«

30-¡F Ñœ 5 10 10
30 - 40 tiu 15 20 15
40-‰F nkš 5 5 15

 xU MÁçaiu rkthŒ¥ò Kiwæš nj®ªbjL¡F« nghJ mt®

   (i) KJfiy¥ g£l« tiu bg‰wtuhf ÏU¡f 

 (ii) 30 taÂ‰F FiwthdtU« MŒéaš ãiwP® g£l« bg‰wtuhfÎ« ÏU¡f

 (iii) 40 taÂ‰F nk‰g£ltuhfÎ« Ïs§fiy¥ g£l« bg‰wtuhfÎ« ÏU¡f 
 (iv) 30 taJ Kjš 40 taÂ‰F£g£ltuhfÎ« KJfiy¥ g£l« bg‰wtuhfÎ«  

 ÏU¡f  
 (v) 40 taÂ‰F nk‰g£ltuhfÎ«  MŒéaš ãiwP® (M.Phil) g£l« bg‰wtuhfÎ« 

ÏU¡f ãfœjfÎ v‹d?
18. nj®ªbjL¡f¥g£l 1,000 eg®fë‹ taJ k‰W« mt®fS¡F äfÎ« Ão¤jkhd 

éisah£L g‰¿a étu§fŸ Ã‹tUkhW
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                    éisah£L
 
 taJ

ifÍªJ 

gªJ  

(Volleyball)

Til¥gªJ 

(Basket ball)

tisnfhš 

M£l« 

(Hockey)

fhšgªJ 

(Football)

20 ¡F Ñœ 26 47 41 36
20 - 29 38 84 80 48
30 - 39 72 68 38 22
40 - 49 96 48 30 26
50 k‰W« mj‰F nkš 134 44 18 4

 mt®fëš xU eg® rkthŒ¥ò Kiwæš nj®ªbjL¡F« nghJ mt®

 (i) ifÍªJ gªJ M£l« éU«ògtuhf

 (ii) 20 Kjš 29 taÂ‰F c£g£ltuhf  
 (iii) Til¥gªJ éU«ògtuhfÎ« 20 Kjš 29 taÂ‰F£g£ltuhfÎ« 

 (iv) tisnfhš gªjh£l¤ij éU«ghjtuhf

      (v) mÂfg£r« 49 taJilatuhfÎ« fhšgªjh£l« äfÎ« Ão¤jkhf Ïšyhkš

 ÏU¡f ãfœjfÎ v‹d?

19. K»š v‹gt® xU F¿¥Ã£l Phæ‰W¡»Hikæš, thfd§fshš V‰gL« fh‰W 

khRghL g‰¿a mtUila m¿éaš brašÂ£l¤Â‰fhf fhiy 7 kâ Kjš 

khiy 7 tiu  njÁa beLŠrhiy v© 45-š cŸs R§f¢rhtoia flªJ bršY« 

thfd§fis c‰Wneh¡»dh®.  m¥nghJ flªJ br‹w thfd§fë‹ étu« ÑnH 

m£ltiz¥gL¤j¥g£LŸsJ.

              fhy Ïilbtë

thfd§fŸ

fhiy 7 kâ 

Kjš 11 tiu 

fhiy 11 kâ 

Kjš Ã‰gfš 3 
tiu

Ã‰gfš 3 kâ 

Kjš khiy 7 
tiu

ngUªJ 300 120 400
k»GªJ 200 130 250
ÏU r¡fu thfd§fŸ 500 250 350

 thfd« x‹iw rkthŒ¥ò Kiwæš nj®ªbjL¡F« nghJ m›thfd« 

 (i) K‰gfš 7 kâ Kjš 11 kâ tiu bršY« ngUªjhf ÏU¡f

 (ii) K‰gfš 11 kâ Kjš Ã‰gfš7 kâ tiu bršY« k»Gªjhf ÏU¡f  

 (iii) K‰gfš 7 kâ Kjš Ã‰gfš 3 kâ tiu bršY« ngUªjhf ÏU¡f 

 (iv) K‰gfš 7 kâ Kjš Ã‰gfš 7 kâ tiu bršY« k»Gªjhf ÏU¡f

 (v) K‰gfš 7 kâ Kjš Ã‰gfš7 kâ tiu bršY« thfd§fëš ÏUr¡fu 

thfdkhf Ïšyhkš ÏU¡f, 

 ãfœjfÎ v‹d?
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ãfœjfÎ

ãidéš bfhŸf

 � cWÂa‰w j‹ik (m) ãfœjfit v© mséš ms¡f ÏaY«.

 � e‹F tiuaW¡f¥g£l éisÎfis cUth¡F« xU braš nrhjid 

vd¥gL«.

 � x¤j ãgªjidfë‹ mo¥gilæš KoÎfŸ K‹dnu m¿a¡Toa 

nrhjid Ô®khdkhd nrhjid (m) cWÂahd nrhjid vd¥gL«.

 � rhjfkhd éisÎfŸ K‹dnu bjçªjhY«, ek¡F¤ njitahd Koit 

cWÂahf brhšy Ïayhj nrhjid thŒ¥ò¢ nrhjid MF«.

 � x‹W mšyJ gy éisÎfis cUth¡F« braš Ka‰Á vd¥gL«.

 � thŒ¥ò¢ nrhjidæ‹ všyh éisÎfS« nr®ªJ cUthd fz« TWbtë 

vd¥gL«.  Ïjid S vd¡ F¿¥Ãlyh«.

 � nrhjidæ‹ x›bthU éisÎ« TWòŸë vd¥gL«.

 � TWbtëæ‹ VnjD« xU c£fz« ãfœ¢Á vd¥gL«.

 � ãfœjféid _‹W tiffshf¥ Ãç¡fyh«:

(1) mfãiy ãfœjfÎ        (2) bjh‹ik ãfœjfÎ      

(3) g£l¿ ãfœjfÎ

 � E-‹ g£l¿Î ãfœjfÎ P(E)-I Ã‹tUkhW »il¡f¥bgwyh«. 

                                   P(E) = 
Ka‰Áfë‹ bkh¤j v©â¡if

ãfœÎ V‰g£l Ka‰Áfë‹ v©â¡if  

(mšyJ) 

       P(E) = 
f©l¿ªj bkh¤j ãfœ¢Áfë‹ v©â¡if

f©l¿ªj rhjfkhd ãfœ¢Áfë‹ v©â¡if  

(mšyJ)

 ( )P E n
m=

 � 0 1P E# #^ h

 � 1P E P E= -l^ ^h h Ï§F El v‹gJ E -‹ ãu¥Ã ãfœ¢Á MF«.
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rçahd éilia¤ nj®ªbjL

1. fzéaš

1. , , ,A 5 5 6 7= "" , , våš, Ã‹tUtdt‰¿š vJ rçahdJ?

 (A) , A5 6 !" ,  (B) A5 !" ,  (C) A7 !" ,  (D) A6 !" ,

2. , , ,X a b c d= "" , , våš, Ã‹tUtdt‰¿š vJ X-‹ c£fzkhF«?

 (A) ,a b" , (B) ,b c" , (C) ,c d" , (D) ,a d" ,

3. Ã‹tU« T‰Wfëš vJ rçahdJ?

 (i) vªj xU fz« A-¡F«,  A v‹gJ  A-‹ jF c£fz« MF«.

 (ii) vªj xU fz« A-¡F«, Q  v‹gJ A-‹ jF c£fz« MF«.

 (iii) vªj xU fz« A-¡F« A v‹gJ A-‹  c£fz« MF«. 

 (A) (i) k‰W« (ii) (B) (ii) k‰W« (iii) (C) (i) k‰W« (iii) (D) (i)(ii) k‰W« (iii)

4. A v‹w KoÎW fz« m cW¥òfis¡ bfh©LŸsJ våš, A-‹ bt‰w‰w 

 jF c£fz§fë‹ v©â¡if.  

 (A) 2m  (B) 2 1
m
-  (C) 2m 1-   (D) 2(2 1)

m 1
-

-

5. , ,10 11 12" , v‹w fz¤Â‹ c£fz§fë‹ v©â¡if 

 (A) 3 (B) 8 (C) 6  (D) 7

6. Ã‹tUtdt‰¿š vJ rçahdJ?

 (A) : ,x x x1 Z
2

Q!=- =" ,  (B) 0Q =  

 (C) 0Q = " ,  (D) Q Q= " ,

7. Ã‹tUtdt‰¿š vJ rçašy?

 (A) KoÎW fz¤Âš x›bthU c£fzK« KoÎ‰wJ.

 (B) :P x x 8 8= - =-" , v‹gJ XUW¥ò¡ fzkhF«.

 (C) x›bthU fzK« jF c£fz¤ij¥ bg‰¿U¡F« 

 (D) x›bthU bt‰w‰w fzK« Fiwªjg£r« Ïu©L c£fz§fŸ Q  k‰W« mnj  

  fz¤ij¥  bg‰¿U¡F«. 

8. Ã‹tUtdt‰¿š vJ rçahdJ?

 (A) ,a bQ 3 " , (B) ,a bdQ " , (C) ,a a b!" ", , (D) ,a a b3 " ,
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9. Ã‹tUtdt‰¿š vJ KoÎW fzkhF«? 

 (A) : ,x x x 5<Zd" ,  (B) : ,x x x 5Wd $" ,    

 (C) : ,x x x 10>Nd" , (D) : xU Ïu£il¥ gfhv©x x" ,

10.  , , ,A 5 6 7 8= " , våš, Ã‹tUtdt‰¿š vJ rçašy?

 (A) AQ 3  (B) A A3  (C) , , A7 8 9 3" ,  (D) A5 f" ,  

11.  , , ,A 3 4 5 6= " ,  k‰W« , , ,B 1 2 5 6= " , våš, A B, =  

 (A) , , , , ,1 2 3 4 5 6" , (B) , , , ,1 2 3 4 6" , (C) , , ,1 2 5 6" , (D) , , ,3 4 5 6" ,

12.  : ,x x x 1Z
2

d =" , v‹w fz¤Âš cŸs cW¥òfë‹ v©â¡if

 (A) 3 (B) 2 (C) 1 (D) 0

13.  ,n X m=^ h  n Y n=^ h  k‰W« n X Y p+ =^ h  våš, n X Y, =^ h

 (A) m n p+ +  (B) m n p+ -  (C) m p-  (D) m n p- +

14.  , , , , , , , , ,U 1 2 3 4 5 6 7 8 9 10= " , k‰W« , , , ,A 2 5 6 9 10= " , våš, Al v‹gJ

 (A) , , , ,2 5 6 9 10" , (B) Q  (C) , , ,1 3 5 10" , (D) , , , ,1 3 4 7 8" ,   

15.  A B3  våš,  A – B v‹gJ 

 (A) B (B) A (C) Q  (D) B – A

16. A v‹gJ B-‹ jF c£fz« våš, A B+ =

 (A) A (B) B (C) Q  (D) A B,

17. A v‹gJ B-‹ jF c£fz« våš, A B,

 (A) A (B) Q      (C) B (D) A B+

18. mU»š cŸs gl¤Âš ãHè£l¥ gFÂ F¿¥gJ 

 (A) A – B (B) Al           (C) Bl           (D) B – A

19.  , ,A a b c= " ,, , ,B e f g= " , våš, A B+ =

 (A) Q            (B) A                   (C) B (D) A B,

20. mU»š cŸs gl¤Âš ãHè£l¥ gFÂ F¿¥gJ

 (A) A – B (B) B – A             (C) A B3     (D) Al
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2. bkŒba© bjhF¥ò

21. KoÎwh k‰W« RHš j‹ikÍŸs jrk éçéid¥ bg‰WŸs v© 

 (A) xU KG  (B) xU é»jKW v© 

 (C) xU é»jKwh v© (D) xU KG v©

22. KoÎwh k‰W« RHš j‹ika‰w  jrk éçéid¥ bg‰WŸs v©

 (A) xU é»jKW v© (B) xU Ïaš v©

 (C) xU é»jKwh v© (D) xU KG.

23.  
4
3-  -‹ jrk tot« 

 (A) – 0.75 (B) – 0.50 (C) – 0.25 (D) – 0.125

24. 0.3 -‹ 
q
p  tot«

 (A) 
7
1  (B) 

7
2  (C) 

3
1  (D) 

3
2

25. Ã‹tUtdt‰WŸ vJ c©ikašy?

 (A)  x›bthU Ïaš v©Q« xU é»jKW v©zhF« 

 (B)  x›bthU bkŒba©Q« xU é»jKW v©zhF«  

 (C)  x›bthU KG v©Q« xU é»jKW v©zhF«  

 (D)  x›bthU KGÎ« xU é»jKW v©zhF« .

26. Ã‹tUtdt‰¿š vJ KoÎW jrk éçit¥ bg‰WŸsJ?

 (A) 
32
5  (B) 

9
7  (C) 

15
8  (D) 

12
1

27. Ã‹tUtdt‰¿š vJ é»jKwh v©zhF«?

 (A) r  (B) 9  (C) 
4
1  (D) 

5
1

28. Ã‹tUtdt‰WŸ vit é»jKwh v©fŸ?

 (i) 2 3+  (ii) 4 25+  (iii) 5 73
+  (iv) 8 83

-

 (A)  (ii),(iii) k‰W« (iv)  (B)  (i),(ii) k‰W« (iv) 

 (C)  (i),(ii) k‰W« (iii)   (D)  (i),(iii) k‰W« (iv)

29. Ã‹tUtdt‰WŸ vJ é»jKwh _y« mšy?

 (A) 83  (B) 303  (C) 45  (D) 38
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30. 50  -‹ vëa tot« 

 (A) 5 10  (B) 5 2  (C) 10 5  (D) 25 2

31. 114  v‹gj‰F¢ rkkhdJ

 (A) 118 2  (B) 118 4  (C) 118 8  (D) 118 6

32. 
2

2  v‹gj‰F¢ rkkhdJ

 (A) 2 2  (B) 2  (C) 
2
2  (D) 2

33. 
3

5
3

 -‹ gFÂia é»j¥gL¤J« fhuâ

 (A) 63  (B) 33  (C) 93  (D) 273

34. Ã‹tUtdt‰WŸ vJ c©ikašy? 

 (A) 2  xU é»jKwh v© 

 (B) 17  xU é»jKwh v©   

 (C) 0.10110011100011110g  xU é»jKwh v© 

 (D) 164  xU é»jKwh v©

35. 128  v‹w é»jKwh _y¤Â‹ tçir k‰W« mokhd« Kiwna 

 (A) 8,12 (B) 12,8 (C) 16,12 (D) 12,16

36. mokhd« 9 k‰W« tçir 3 bfh©l é»jKwh _y« 

 (A) 39  (B) 273  (C) 93  (D) 813

37. 5 33  F¿¡F« KGikahd é»jKwh _y«  

 (A) 153  (B) 3753  (C) 753  (D) 453

38. Ã‹tUtdt‰WŸ vJ c©ikašy?

 (A)  2  xU é»jKwh v©. 

 (B)  a xU é»jKW v© k‰W« b  xU é»jKwh v© våš, a b  xU é»jKwh v©.

 (C)  x›bthU  é»jKwh _yK« xU é»jKwh v©zhF«.

 (D)  xU äif KGé‹ t®¡f_y« v¥nghJ« xU  é»jKwh v©zhF«.
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39. Ã‹tUtdt‰WŸ vJ c©ikašy?

 (A) x v‹gJ xU KG t®¡f« Ïšiybaåš, x  v‹gJ xU é»jKwh v©zhF«

 (B) xm n  -‹ mL¡F¡ F¿ tot« xm
n

  

 (C)  xn
m1
1

` j  -‹ _y¡F¿p£L tot« xmn

 (D) x›bthU bkŒba©Q« xU  é»jKwh v©zhF«

40. 5 2 5 2- +^ ^h h v‹gj‰F¢ rkkhdJ 

 (A) 1 (B) 3 (C) 23 (D) 21

3. bkŒba©fŸ Ûjhd m¿éaš F¿pLfŸ k‰W« kl¡iffŸ

41. 923.4 -‹ m¿éaš F¿pL

 (A) 9.234 10
2

#
-  (B) 9.234 10

2
#  (C) 9.234 10

3
#  (D) 9.234 10

3
#

-

42.  0.00036 -‹ m¿éaš F¿pL

 (A) 3.6 10
3

#
-  (B) 3.6 10

3
#  (C) 3.6 10

4
#

-  (D) 3.6 10
4

#  

43.   2.57 10
3

# -‹ jrk tot«

 (A) 257 (B) 2570 (C) 25700 (D) 257000

44. 3.506 10
2

#
- -‹ jrk tot« 

 (A) 0.03506 (B) 0.003506 (C) 35.06 (D) 350.6

45. 5 25
2
=  -‹ kl¡if tot« 

 (A) 2 25log
5

=  (B) 5 25log
2

=  (C) 25 2log
5

=  (D) 5 2log
25

=

46.   16 4log
2

=  -‹ mL¡F¡ F¿ tot« 

 (A) 2 16
4

=  (B) 4 16
2

=  (C) 2 4
16

=  (D) 4 2
16

=

47. log
3
4

4
3 ` j -‹ kÂ¥ò

 (A) – 2  (B) 1 (C) 2 (D) –1

48.  7log
49

 -‹ kÂ¥ò

 (A) 2 (B) 
2
1  (C) 

7
1  (D) 1

49.  4log
2
1

 -‹ kÂ¥ò

 (A) – 2 (B) 0 (C) 
2
1  (D) 2

50. 8 5 4log log log
10 10 10

+ - =

 (A) 9log
10

 (B) 36log
10

 (C) 1 (D) –1 



281

4. Ïa‰fâj«

51. 2 3 2 3x x x
3 2
- - +  v‹w gšYW¥ò¡nfhitæš x

2  k‰W« x -‹ bfG¡fŸ Kiwna 

 (A) 2,3 (B) –3,–2 (C) –2,–3 (D) 2,–3

52. 4 7 6 1x x x
2 3
- + +  v‹w gšYW¥ò¡nfhitæ‹ go

 (A) 2 (B) 1 (C) 3 (D) 0

53.  3 2x -  v‹w gšYW¥ò¡nfhit v‹gJ xU 

 (A) neça¥ gšYW¥ò¡nfhit (B) ÏUgo¥ gšYW¥ò¡nfhit

 (C) K¥go¥ gšYW¥ò¡nfhit (D) kh¿è gšYW¥ò¡nfhit

54. 4 2 2x x
2
+ -  v‹w gšYW¥ò¡nfhit v‹gJ xU

 (A) neça¥ gšYW¥ò¡nfhit (B) ÏUgo¥ gšYW¥ò¡nfhit

 (C) K¥go¥ gšYW¥ò¡ nfhit (D)  kh¿è gšYW¥ò¡ nfhit

55.  2 5x -  v‹w gšYW¥ò¡nfhitæ‹ ó¢Áa«

 (A) 
2
5  (B)

2
5-  (C) 

5
2  (D)

5
2-

56.  3 1 0x - =  v‹w gšYW¥ò¡nfhit¢ rk‹gh£o‹ _y«

 (A) x
3
1=-  (B) x

3
1=  (C) 1x =  (D) 3x =

57.  2 0x x
2
+ =  v‹w gšYW¥ò¡nfhit¢ rk‹gh£o‹ _y§fŸ

 (A) 0,2x =  (B) 1,2x =  (C) 1, 2x = -  (D) 0, 2x = -

58. p x^ h v‹w gšYW¥ò¡nfhitia ax b+^ h Mš  tF¤jhš »il¡F« ÛÂ

 (A) p
a
b` j (B) p

a
b-` j (C) p

b
a` j (D) p

b
a-` j

59. 2x ax x a
3 2
- + -  v‹w gšYW¥ò¡nfhitia  x a-^ h Mš tF¤jhš »il¡F« ÛÂ

 (A) a3  (B) a2  (C) a  (D) – a

60. ax b-^ h v‹gJ p x^ h-‹ xU fhuâ våš,

 (A) 0p b =^ h  (B) 0p
a
b- =` j  (C) 0p a =^ h  (D) 0p

a
b =` j

61.  3 10x x
2
- - -‹ fhuâfëš x‹W

 (A) 2x -  (B) x +5 (C) x – 5 (D) x – 3

62.  2 2 1x x x
3 2
- + - -‹ fhuâfëš x‹W  

 (A) 1x -  (B) 1x +  (C) 2x -  (D) 2x +
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63.  x x2 1+ -^ ^h h-‹ éçÎ

 (A) 2x x
2
- -   (B) 2x x

2
+ +  (C) 2x x

2
+ -  (D) 2x x

2
- +

64. x x x1 2 3+ - +^ ^ ^h h h-‹ éçÎ 

 (A) 2 5 6x x x
3 2
+ - -  (B) 2 5 6x x x

3 2
- + -

 (C) 2 5 6x x x
3 2
+ + -   (D) 2 5 6x x x

3 2
+ + +

65. x y x xy y
2 2

- + +^ ^h h v‹gj‰F rkkhdJ

 (A) x y
3 3
+  (B) x y

2 2
+  (C)x y

2 2
-  (D)x y

3 3
-

66. 2 8x x
2
+ - -‹ fhuâfŸ 

 (A) x x4 2+ -^ ^h h (B) x x4 2- +^ ^h h (C) x x4 2+ +^ ^h h (D) x x4 2- -^ ^h h

67. 6 16x x
2
- - -‹ fhuâfëš x‹W x 2+^ h våš, k‰bwhU fhuâ

 (A) 5x +  (B) 5x -  (C) x + 8 (D) x – 8

68. 5ax x c
2
- + -‹ fhuâfŸ k‰W«x x2 1 3+ -^ ^h h våš, a k‰W« c-‹ kÂ¥òfŸ 

Kiwna   

 (A) 2,3 (B) –2,3 (C) 2,–3 (D) 1,–3

69.  10x y+ =  k‰W« 2x y- =  våš,  x-‹ kÂ¥ò

 (A) 4 (B) –6 (C) –4 (D) 6

70.  2 5x <- -‹ Ô®Î

 (A) 3x > -  (B) 3x < -  (C) 3x >  (D) 3x <

5.  Ma¤bjhiy totfâj« 

71.  (–2,7) v‹w òŸë mikÍ« fhšgFÂ

 (A)  I (B) II (C) III  (D) IV

72.  (x,0),  x < 0 v‹w òŸë v§F mikÍ« 

 (A) oX (B) oy (C) OXl (D) OY l

73.  A(a,b) v‹w òŸë v«kÂ¥Ã‰F _‹whtJ fhš gFÂæš mikÍ«

 A) a > 0, b < 0 (B) a < 0, b < 0 C) a > 0, b > 0 D) a < 0, b > 0 

74.  (1,0), (0,1), (–1,0) k‰W« (0,–1) v‹w òŸëfshš mikÍ« rJu¤Â‹ _iyé£l«

 A) 2 B) 4 C) 2  D) 8
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75. A(–5,0), B(5,0) k‰W« C(0,6) v‹w òŸëfshš mikÍ« K¡nfhz«.

 A) ÏU rk¥g¡f K¡nfhz« B) br§nfhz K¡nfhz«

 C) mrkg¡f K¡nfhz« D) rk¥g¡f K¡nfhz«

76.  (0,8) k‰W« (0,–2) M»a òŸëfS¡F Ïil¥g£l bjhiyÎ

 A) 6 B) 100 C) 36 D) 10

77. (4,1), (–2,1), (7,1) k‰W« (10,1) v‹w òŸëfŸ

 (A) x m¢Á‹ nkš cŸsJ   (B) x m¢R¡F Ïizahd nfh£o‹ nkš cŸsJ

 (C) y m¢R¡F Ïizahd nfh£o‹ nkš cŸsJ (D) y m¢Á‹ nkš cŸsJ

78. (a, b) k‰W«  (–a, –b) M»a òŸëfS¡F Ïil¥g£l bjhiyÎ

 (A) 2a (B) 2b (C) 2a + 2b (D) 2 a b2 2
+

79. (–4, 0) k‰W« (4,0)  v‹w òŸëfS¡F rkbjhiyéš cŸs òŸë (p,q) våš, p k‰W« 

q-¡F ÏilnaÍŸs bjhl®ò

 (A) p = 0 (B) q = 0 (C) p + q = 0 (D) p + q = 8

80. y-m¢Á‹ ÛJ mikªJŸs òŸëæ‹ y Ma¤bjhiyÎ –5 våš, m¥òŸë  

 (A) (0, –5) (B) (–5, 0) (C) (5, 0) (D) (0, 5)

6. K¡nfhzéaš

81. 60 60sin cos2 2
+c c-¡F rkkhd kÂ¥ò

 (A) 45 45sin cos2 2
+c c (B) 45 45tan cot2 2

+c c

 (C) 90sec2 c     (D) 0

82.  
tan

tanx
1 30

2 30
2=

- c
c  våš,  x-‹ kÂ¥ò

 (A) 45tan c (B) 30tan c (C) 60tan c  (D) 90tan c

83.  45 45sec tan2 2
-c c -¡F rkkhdJ

 (A) 60 60sin cos2 2
-c c (B) 45 60sin cos2 2

+c c

 (C) 60 60sec tan2 2
-c c  (D) 0

84. 2 30 30sin cosc c -¡F rkkhdJ  

 (A) 30tan c (B) 60cos c (C) 60sin c (D) 60cot c
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85.  60 1cosec2 -c  -¡F rkkhdJ 

 (A) 60cos2 c (B) 60cot2 c (C) 60sec2 c (D) 60tan2 c

86. 60 30 60 30cos cos sin sin-c c c c -¡F rkkhdJ 

 (A) 90cos c (B) 90cosec c (C) 30 30sin cos+c c (D) 90tan c

87.  
cos
sin

63
27

c
c  -‹ kÂ¥ò

 (A) 0 (B) 1 (C) 27tan c (D) 63cot c

88. 43cos sinx = cvåš x-‹ kÂ¥ò

 (A) 57c (B) 43c (C) 47c (D) 90c

89.  29 61sec cosec-c c -‹ kÂ¥ò

 (A) 1 (B) 0 (C) 60sec c (D) 29cosec c

90.  3 36 54cosec secx =c cvåš, x-‹ kÂ¥ò

 (A) 0 (B) 1 (C) 
3
1  (D) 

4
3

91. 60 30 60 30sin cos cos sin+c c c c-¡F rkkhdJ 

 (A) 90sec c (B) 90tan c (C) 60cos c (D) 90sin c

92.  30cos cosA
4
3=c  våš, nfhz« A-‹ msÎ

 (A) 90c (B) 60c (C) 45c (D) 30c

93.  26 64tan cotc c -‹ kÂ¥ò

 (A) 
2
1  (B) 

2
3  (C) 0 (D) 1

94.  60 30sin cos-c c -‹ kÂ¥ò

 (A) 0 (B) 
2

1  (C)  
2
3  (D) 1

95.  30 30cos sin2 2
-c c -‹ kÂ¥ò

 (A) 60cos c (B) 60sin c (C) 0 (D) 1
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7.  toéaš

96. xU nfhz« mj‹ äif ãu¥ò¡ nfhz¤Â‹ mséš _‹¿š xU g§F våš mªj 

nfhz¤Â‹ msÎ    

 (A) 40c (B) 50c (C) 45c (D)    55c

97. bfhL¡f¥g£LŸs gl¤Âš BOC+ -‹ ÏU rkbt£o oP k‰W« +
AoC-‹ ÏU rkbt£o   oQ våš,  +PoQ-‹ kÂ¥ò  

 (A) 90c (B) 120c
 (C)60c (D) 100c

98. xU nfhz¤Â‹ ãu¥ò¡ nfhzkhdJ m¡nfhz¤ij él 60c mÂf« våš, 

m¡nfhz¤Â‹ msÎ 

 (A ) 25c (B) 30c  (C) 15c  (D) 35c  
99. xU nfhz¤ÂDila ãu¥ò¡nfhz¤Â‹ MWkl§fhdJ mj‹ äif ãu¥ò¡ 

nfhz¤Â‹ ÏU kl§if él 12c FiwÎ våš, m¡nfhz¤Â‹ msÎ

 (A) 48c (B) 96c (C) 24c (D) 58c

100. bfhL¡f¥g£LŸs gl¤Âš +B:+C = 2:3 våš,  +B-‹ kÂ¥ò 

 (A) 120c (B) 52c 

 (C) 78c (D) 130c

101. o it ikakhf cila t£l¤Âš, eh© AB-‹ ika¥òŸë D.  CD-‹ Ús«  2 br.Û 

k‰W« ehâ‹ Ús« 12 br.Û våš, t£l¤Â‹ Mu« 

 (A) 10 br.Û  (B) 12br.Û 

 (C) 15 br.Û (D) 18br.Û

102. t£leh‰fu« ABCD-š +ADB +  +DAB = 120c k‰W«   
+ABC + +BDA = 145c våš,  +CDB-‹ kÂ¥ò

 (A) 75c (B) 115c

 ( C) 35c   (D) 45c

103. bfhL¡f¥g£LŸs gl¤Âš AB v‹gJ t£l¤Â‹ é£l«. oC v‹gJ 

t£l ika« o-é‹ têna tiua¥g£l br§F¤J¡nfhL MF«. AC = 7 br.Û2  våš, 

t£l¤Â‹ gu¥ò (r.br.Û-š) 

 (A) 24.5 (B) 49 

 (C) 98 (D) 154

A

B C

130c

o

B
CA
D

A

D C

B

A o B

C

o BA

Q
C

P
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104. Ïizfu« ABCD-š AB-‹ ika¥òŸë E k‰W« +BCD-‹ nfhz ÏU rkbt£o CE 
våš  +DEC-‹ msÎ 

 (A) 60c (B) 90c (C) 100c (D) 120c 

105. bfhL¡f¥g£LŸs gl¤Âš t£l¤Â‹ é£l« AB k‰W« +CAD = 30c, +CBA = 70c 
v‹wthW t£l¥gçÂæ‹ nkš cŸs òŸëfŸ C, D våš, +ACD-‹ msÎ

 (A) 40c (B) 50c

 (C) 30c  (D) 90c

106. miut£l¤Âš mikÍ« nfhz«

 (A)  éçnfhz« (B) br§nfhz« (C) FW§nfhz« (D) ãu¥ò¡nfhz«

107. Á¿a t£l¤J©oš mikÍ« nfhz« 

 (A) FW§nfhz«  (B) éçnfhz«

 (C) br§nfhz«  (D) Ã‹tis¡nfhz«

108. t£leh‰fu« ABCD-š  5 , 4A x C x+ += =  våš, x-‹ msÎ

 (A) 12c (B) 20c (C) 48c (D) 36c

109. bgça t£l¤J©oš mikÍ« nfhz«  

 (A) FW§nfhz«  (B) éçnfhz«

 (C) br§nfhz«  (D) Ã‹tis¡nfhz«

110. t£leh‰fu¤Â‹ xU nfhz« 70c våš, m¡nfhz¤Â‹ vÂ®¡nfhz«

 (A) 20c (B) 110c (C) 140c (D) 160c

8.  mséaš

111. t£léš ika¤Âš jh§F« nfhz« 90c mj‹ Mu« 7 br.Û våš, t£l éšè‹ Ús« 

 (A) 22 br.Û (B) 44 br.Û (C) 11 br.Û (D) 33 br.Û

112. t£l¡nfhz¥gFÂæ‹ Mu« k‰W« éšè‹ Ús« Kiwna 17 br.Û,  27 br.Û våš, 
mj‹ R‰wsÎ

 (A) 16 br.Û (B) 61 br.Û (C) 32 br.Û  (D) 80 br.Û

113. t£léš ika¤Âš jh§F« nfhz« 90c våš, t£l¡nfhz¥ gFÂæ‹ gu¥ò

 (A) 2 r2r  (B) 4 r2r  (C) r
4

2r  (D) r
2

2r

A B

D C
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114. t£l¡nfhz¥ gFÂæ‹ Mu« 12 br.Û k‰W« éšè‹ Ús« 21 br.Û våš, mj‹ gu¥ò

 (A) 126 r.br.Û  (B) 252 r.br.Û  (C) 33 r.br.Û  (D) 45 r.br.Û 

115. t£l¡nfhz¥gFÂæ‹ Mu« 4 br.Û ika¤Âš jh§F« nfhz« 60c våš, mj‹ 

gu¥ò 

 (A) 
3
2r  r.br.Û  (B) 

3
4r  r.br.Û  (C) 

3
8r  r.br.Û  (D) 

3
16r  r.br.Û 

116. t£l¡nfhz¥gFÂæ‹ gu¥ò 60 r.br.Û k‰W« éšè‹ Ús«  20 br.Û våš, t£l¤Â‹ 

é£l«   

 (A) 6 br.Û (B) 12 br.Û (C) 24 br.Û (D) 36 br.Û

117. t£l¡nfhz¥gFÂæ‹ R‰wsÎ 37 br.Û mj‹ Mu« 7 br.Û våš, éšè‹ Ús«  

 (A) 23 br.Û (B) 5.29 br.Û (C) 32 br.Û (D) 259 br.Û

118. MW rkrJu§fis Kf§fshf¡  bfh©l cUt«  

 (A) fdrJu« (B) fd¢ br›tf« (C) rJu« (D) br›tf«

119. xU bghUshš òwbtëæš milgL« gFÂahdJ mj‹   

 (A) gu¥ò (B) Ús« (C) fdmsÎ (D) bkh¤j¥gu¥ò

120.  1 blÁ.Û g¡f msÎŸs xU fd¢rJu¤Â‹ òw¥gu¥ò  

 (A) 16 r.blÁ.Û  (B) 4 r.blÁ.Û (C) 2 r.blÁ.Û (D) 1 r.blÁ.Û

11. òŸëæaš

121. Kjš 10 Ïaš v©fë‹ ruhrç  

 (A) 25 (B) 55 (C) 5.5 (D) 2.5

122.  –5 Kjš 5 Koa cŸs KG¡fë‹ T£L¢ruhrç 

 (A) 3 (B) 0 (C) 25 (D) 10

123. x, x + 2, x + 4, x + 6, x + 8 v‹gt‰¿‹ T£L¢ruhrç 20 våš,  x-‹ kÂ¥ò

 (A) 32 (B) 16 (C) 8 (D) 4

124. 5, 5, 5, 5, 5, 1, 2, 2, 3, 3, 3, 4, 4, 4, 4 v‹w étu§fë‹ KfL

 (A) 2 (B) 3 (C) 4 (D) 5

125. 14, 12, 10, 9, 11 v‹w étu§fë‹ Ïilãiy msÎ  

 (A) 11 (B) 10 (C) 9.5 (D) 10.5
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126. 2, 7, 4, 8, 9, 1 v‹w étu§fë‹ Ïilãiy msÎ 

 (A) 4 (B) 6 (C) 5.5 (D) 7

127. Kjš 5 KG v©fë‹ ruhrç

 (A) 2 (B) 2.5 (C) 3 (D) 0

128. 10 v©fë‹ T£L¢ruhrç  –7.  x›bthU v©QlD« 5 I¡ T£odhš »il¡F« 

òÂa T£L¢ruhrç

 (A) –2 (B) 12 (C) –7 (D) 17

129. 24-‹ fhuâfë‹ T£L¢ruhrç 

 (A) 8.5 (B) 5.67 (C) 7 (D) 7.5

130. 5 v©fë‹ T£L¢ruhrç 20. mt‰¿èUªJ xU v©iz Ú¡»dhš mt‰¿‹ 

T£L¢ruhrç 15 våš, Ú¡f¥g£l v© 

 (A) 5 (B) 40 (C) 20 (D) 10

12. ãfœjfÎ

131. cWÂahd ãfœ¢Áæ‹ ãfœjfÎ 

 (A) 1    (B) 0    (C) 
2
1  (D) 2

132. Ñœ¡f©lt‰WŸ vJ xU ãfœ¢Áæ‹ ãfœjfthF«

 (A) 
4
7  (B) – 1  (C) – 

3
2  (D) 

3
2

133. Ïayh ãfœ¢Áæ‹ ãfœjfÎ

 (A) 1  (B) 0  (C) 
2
1  (D) – 1

134. xU ãfœ¢Á x-‹ ãfœjfÎ v¥nghJ«

 (A) 0 1x1 1  (B)0 1x 1#   (C)0 1x# #  (D) 1 2x1 1

135. ( )P El  =

 (A) 1 ( )P E-  (B) ( ) 1P E -  (C) 1  (D)  0 
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éilfŸ
gæ‰Á 1.1

1.  (i)  fz« mšy (ii) fz«   (iii) fz« mšy (iv) fz« (v) fz«        

2.  (i) 0 Ad  (ii) A6 g  (iii) 3 Ad   (iv) 4 Ad   (v) A7 g

3.  (i) : xU äif Ïu£il¥gil v©x x" , (ii) : 20xU KGv© k‰W«x x x <" ,

 (iii) 3xU äifKG k‰W« ‹ kl§Fx x:" , 

 (iv) : 15xU x‰iw Ïašv© k‰W«x x x <" ,

 (v) : 'v‹gJ v‹w brhšèš cŸs xU vG¤Jx x 'TAMILNADU" ,

4. (i) , , , , , , ,A 3 4 5 6 7 8 9 10= " ,    (ii) , , , , ,B 0 1 2 3 4 5= " ,   (iii) ,C 2 3= " ,

 (iv) , , , ,X 2 4 8 16 32= " ,    (v) , , , , ,M 1 1 3 5 7 9= -" ,  

 (vi) , , , , , , , ,P 4 3 2 1 0 1 2 3 4= - - - -" ,

5. (i) A = M§»y cæbuG¤J¡fë‹ fz«

 (ii) B = 11I él¡ Fiwthfnth mšyJ rkkhfnth cŸs x‰iw Ïaš v©fë‹ 

fz«

 (iii) C = 26 I él¡ Fiwthf cŸs KG t®¡fv©fë‹ fz«.

 (iv) P = ‘SET THEORY’ v‹w brhšèYŸs vG¤J¡fë‹ fz«

 (v) Q = 10-¡F« 20-¡F« Ïil¥g£l cŸs gfhv©fë‹ fz«

6. (i) 4  (ii) 21 (iii) 1  (iv) 0  (v) 9  7. (i) Koéyhfz«  (ii) KoÎWfz«  

 (iii)  Koéyhfz« (iv) Koéyhfz« (v) KoÎWfz«

8. (i) rkhdfz§fŸ   (ii) rkhdfz§fŸ mšy  (iii) rkhdfz§fŸ   

9.  (i) rkfz§fŸ  (ii) rkfz§fŸ mšy   (iii) rkfz§fŸ 

 (iv) rkfz§fŸ mšy 10.  B = D k‰W« E = G

11.    Ïšiy, Q-š cW¥òfŸ VJ« Ïšiy. Mdhš, Q" , xU cW¥ig¡ bfh©LŸsJ.

12.   x›bth‹W« k‰wt‰¿èUªJ khWg£lJ.

  0 xU KG. ÏJ xU fzkšy  
  Q-‹ cW¥òfŸ VJ« Ïšiy  
  0" , xU cW¥ig¥ bg‰WŸsJ, i.e., 0. 
  Q" , xU cW¥ig¥ bg‰WŸsJ, i.e., bt‰W¡fz«

13.  (i) M   (ii) 3    (iii) 3      (iv)  M       
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14.  (i)  X v‹gJ Y-‹ c£fzkšy  (ii)  Y v‹gJ X-‹ c£fz«

15.   A v‹gJ B-‹ c£fzkšy

16.  (i)  , , , ,P A x y x yQ=^ h " " "" , , ,,  (ii) , , , , , , , , , , , ,P X a b c a b a c b c a b cQ=^ h " " " " " " "" , , , , , , ,,

 (iii) P(A) = { Q , {5}, {6}, {7}, {8}, {5,6}, {5,7}, {5,8}, {6,7}, {6,8}, {7,8}, {5,6,7}, 

     {5,6,8}, {5,7,8}, {6,7,8}, {5,6,7,8}}  (iv) P A z=^ h " ,

17. (i) 64, 63  (ii) 128, 127  (iii) 2, 1    18. (i) 1  (ii) 8  (iii) 9  (iv) 10   19. A  v‹gJ bt‰W¡fz«

20.  (i) , , , , , , , , ,A 1 2 3 4 5 6 7 8 9 10= " ,,  , , , , , , , , ,B 2 4 6 8 10 12 14 16 18 20= " ,,

  , , , , , , , , , ,C 15 16 17 18 19 20 21 22 23 24 25= " ,

 (ii)  n A 10=^ h ,   n B 10=^ h ,     n C 11=^ h     (iii)  a)  F     b)  T     c)  T     d)  T

gæ‰Á 1.2

1.   (i) , , , , , , ,A B 3 1 0 1 2 4 5 6, = - -" ,, , ,A B 0 2 4+ = " , (ii) , , ,A B 2 4 6 8, = " ,, A B+ z=   

 (iii) { , , , , , }A B 1 2 3 4 5 7, = , { , , }A B 2 3 5+ =    

 (iv) , , , , , , ,A B 0 1 2 3 4 5 6 7, = " ,,  , , ,A B 3 4 5 6+ = " ,

2. (i) , , , , , , , , , ,A B 1 3 5 7 10 12 15 18 20 25 30, = " ,  (ii) , ,A B 10 15 25+ = " ,

3. (i) , , , , , , , , , ,X Y 0 2 4 6 8 10 12 14 16 18 20, = " ,, , , , ,X Y 4 8 12 16 20+ = " ,

4. 7" ,  5. (ii) X k‰W« Y bt£lh¡fz§fŸ

6. (i) , , , , , , ,A 0 1 2 4 5 7 8 10=l " , (ii) Av‹gJ mid¤J gfh v©fë‹ fz« k‰W« 1

7. (i) , , , , ,A B a b c d f g, = " ,    (ii) ,A B e h, =l^ h " ,     (iii) ,A B b d+ = " , 

 (iv) , , , , ,A B a c e f g h+ =l^ h " ,   8.  (i) , , , ,A 2 4 6 8 10=l " ,   (ii) , , , ,B 1 4 6 7 8=l " ,  

 (iii) , , , , , ,A B 1 2 4 6 7 8 10, =l l " ,       (iv) , ,A B 4 6 8+ =l l " ,

9. (i)  M – N ,3 9= " ,    (ii) ,N M 15 17- = " ,   (iii)  N M 18- =l " ,   (iv)  M N 18- =l " ,

 (v) ,M M N 3 9+ - =^ h " ,     (vi) , , ,N N M 7 11 15 17, - =^ h " ,     (vii)  2n M N- =^ h

10. (i) , , , ,A B 3 6 9 15 18- = " , (ii)  ,B C 16 20- = " ,     (iii)  , , , ,C D 2 4 6 8 12- = " ,

 (iv) , , ,D A 5 10 20 25- = " , (v)  4n A C- =^ h

11.  (i) , ,1 2 3 49U g= " ,,  , , , , , , , , , , ,A 4 8 12 16 20 24 28 32 36 40 44 48= " ,

  , ,B 16 30 44= " ,      (ii)  , , , , , , , , , , , ,A B 4 8 12 16 20 24 28 30 32 36 40 44 48, = " ,

  ,A B 16 44+ = " ,,    13n A B, =^ h ,   2n A B+ =^ h

12. (i) , , , , ,X Y a b d e f k3 = " ,  (ii) , , , , , , ,P Q 0 1 2 3 5 6 7 83 = " ,  

 (iii) , , ,A B 4 2 1 53 = - - -" ,
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13. (i) , , , , , , ,1 2 3 4 7 9 10 11U = " ,,   , , ,E 1 2 4 7= " ,,      , , ,F 4 7 9 11= " , 

  , , , , ,E F 1 2 4 7 9 11, = " ,,  ,E F 4 7+ = " ,

 (ii) n 8, =^ h ,  n E F 6, =^ h ,    n E F 2+ =^ h

14. (i) , , , , , , , ,1 2 3 4 5 6 8 9 10U = " ,,      , , ,G 1 2 4 8= " ,,   , , ,H 2 6 8 10= " ,

 (ii) , , , ,G 3 5 6 9 1 0=l " ,, , , , ,H 1 3 4 5 9=l " ,, , ,G H 3 5 9+ =l l " ,,n G H 3, =l^ h ,n G H 7+ =l^ h  
 

gæ‰Á 1.3

1.      2. n A B 15+ =^ h  3. 16, 29  4. n B 27=^ h  

5.  6, 43n A B n+ ,= =^ ^h h   6. n A B 22, =^ h    7. 150  8. 1400  

9.   (i) 180   (ii)  150   (iii)  450 10. 35      11. 12 12. 12    13. 47     14. M«, rç

15. (i) x = 8  (ii) ( )n A B,  = 88 16.  (i) 35   (ii) 25   (iii) 20  17.  16%

gæ‰Á 2.1

1. (i) rç    (ii) jtW   (iii) rç    (iv) jtW    (v) jtW   (vi) jtW

2.       M«, Vbdåš 0
1
0

2
0

3
0

1
0 g= = = =
-

=  3.  ,
7
4

7
3- -

gæ‰Á 2.2

1. (i) 0.42, KoÎW jrkÃ‹d«   (ii) .8 285714 , KoÎwh k‰W« RHšj‹ikÍŸsJ 

 (iii) .0 236 , KoÎwh k‰W« RHšj‹ikÍŸsJ  (iv) 0.918, KoÎW jrkÃ‹d«  

 (v) 0.09 , KoÎwh k‰W« RHšj‹ikÍŸsJ 

 (vi) .0 230769- , KoÎwh k‰W« RHšj‹ikÍŸsJ 

 (vii) .6 3 , KoÎwh k‰W« RHšj‹ikÍŸsJ     (viii) .0 21875- , KoÎW jrkÃ‹d«

2. (i) KoÎW jrkÃ‹d«   (ii) KoÎwh jrkÃ‹d«     (iii) KoÎW jrkÃ‹d«  

 (iv) KoÎwh jrkÃ‹d«

3.  (i) 
11
2  (ii) 

999
427   (iii) 

9999
1  (iv) 

11
16   (v) 

3
22  (vi) 

495
206  4. .0 076923 , 6

5.      0. , 0.
7
1 142857

7
2 285714= = ,  0. , 0.

7
3 428571

7
4 571428= = , 

         0. , 0.
7
5 714285

7
6 857142= =  

N

U

M

5
10

8
11

6
7
9

12 13
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gæ‰Á 2.3

1.

2. 1.83205g ,  1.93205g ,     2.03205g

3. 3.10110011100011110g ,   3.2022002220002222g

4. 0.1510100110001110g ,     0.1530300330003330g

5. 0.58088008880g ,              0.59099009990g

6. 1.83205g ,                   1.93205g

7. xU é»jKW v©: 1.102,   xU é»jKwh v©: 1.9199119991119g

8. 0.13,  0.20   [F¿¥ò: édh v© 2 Kjš 8 tiu cŸst‰¿‰F v©z‰w Ô®ÎfŸ 

c©L]
gæ‰Á 2.5

1. (i) é»jKwh _y«        (ii) é»jKwh _y«    (iii) é»jKwh _y« mšy 
 (iv) é»jKwh _y« (v) é»jKwh _y« mšy

2. (i) 20 10 5 2 3 15+ + +    (ii) 8 2 15+   (iii) 11  (iv) 61

3. (i) 71 3      (ii) 16 23   (iii) 37 2-  (iv) 3 53     4. (i)  3 43   (ii) 7 2  (iii) 8 3  (iv) 5 53

5. (i) 180  (ii) 5003   (iii) 4054  (iv) 
2
9  6. (i) 3 10  (ii) 2 73  (iii) 2 64

 (iv) 456  (v) 
2
3 5  (vi) 328  7. (i) 3 23 2  (ii) 3 43 42   (iii)  10 34 2

8. (i) Ïw§F tçir : , ,3 4 53 4 , VW tçir :  , ,5 4 34 3

 (ii) Ïw§F tçir : , ,4 4 23 4 3 , VW tçir : , ,2 4 43 4 3

 (iii) Ïw§F tçir : , ,2 3 43 6 9 , VW tçir : , ,4 3 29 6 3

gæ‰Á 2.6

1. (i) 2    (ii) 7    (iii) 3      (iv) 253     (v) 5 4 3+   (vi) 2 3-  (vii)  5 2+  

 (viii) 2 3-  2. (i) 
5

3 5  (ii) 
9

2 3    (iii)  
6
3     (iv) 

11
2 77  (v) 153

-2-3 -1 0 21
1

3

A

B

1

E

D

1 1 1

C

F H

G I
O

2

53 4

32 5
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3. (i) 
118

11 3-  (ii) 
12

3 5-     (iii)  
2

13 11-       (iv) 
2

3 5+    (v)  
71

17 3 21-

4. (i) 0.707 (ii)  3.464        (iii) 1.887          (iv) 0.655     (v) 0.102 (vi) 4.441

 (vii) 3.732        (viii) 0.185            5. a
19
31= ,  b

19
10=        6. a = 7,  b = 4

7.  a = 3,  b = 0 8.   a = 0,  b
11
16=   9.   14   10. 4

gæ‰Á 2.7

1.  3, 1      2.  0, 5   3.  9, 0
gæ‰Á 3.1

1. (i) 7.493 10
11

#  (ii) 1.3 10
7

#        (iii) .1 05003 10
5

#   (iv) 5.436 10
14

#

 (v) . 109 6
3

#
-   (vi) 1.3307 10

6
#

-  (vii) . 102 2
9

#
-     (viii) 9. 100

13
#

-

2. (i) .0 00000325  (ii) .0 0004134     (iii) 41340        (iv) 18600000

 (v) 9870000000  (vi) .0 000000001432  

3. (i) .6 4 10
13

#  (ii) .3 375 10
1

#  (iii) 2.56 10
3

#   (iv) 6.9984 10
28

#
-    (v) 3.993 10

2
#

gæ‰Á 3.2

1. (i) rç (ii) jtW   (iii) jtW    (iv) jtW  (v) rç (vi) jtW

2. (i) 16 4log
2

=       (ii) 243 5log
3

=     (iii) 0.1 1log
10

=-    (iv) 
4
1log

3
2

8
=-` j  

 (v) 5log
2
1

25
=     (vi) 2log

144
1

12
=-` j  

3.  (i) 6 216
3
=   (ii)  9 32

1

=   (iii) 5 1
0
=  (iv) 93

4
=^ h  (v) (64)

8
12

1

=
-

   (vi) (. )5 8
3
=

-

4. (i) 4-   (ii) 3  (iii) 5  (iv) 3-   (v) 4-  (vi) 5  

5. (i) x 2=    (ii) x
125
1=     (iii) y

9
1=  (iv) x 5=   (v) x 10=      (vi) x

3
4=-

6. (i) log 9
10

   (ii) log
2
7

25
` j    (iii) 2    (iv) 2     (v) log

25
72

10
` j   (vi)  1

7. (i) x 2=-    (ii) x 2=     (iii) x 2=   (iv) x 4=   (v) x 3=   (vi) x 5=   (vii) x 5=  

 (viii) x 7=  8. (i) y z+   (ii) x3     (iii) x y z+ +    (iv) y z3 -^ h  (v) x y z- +  (vi) y x-

gæ‰Á 3.3

1. (i) 9.243 10
1

#  (ii) 9.243 10
1

#
-  (iii) 9.243 10

3
#  (iv) 9.243 10

5
#  (v) 9.243 10

3
#

-  
 (vi) 9.243 10

2
#

-  2. (i) 3  (ii) 1  (iii) –3   (iv) –2   (v) –1   (vi) 0

3. (i) 4.3756 (ii) 1.3756 (iii) 0.3756  (iv)  .37 61 5  (v) 7.3756 (vi) .37 65 5

4. (i) .1 3649  (ii) .0 9694  (iii) .2 5179       (iv) .3 1348  (v) .1 9946  (vi) .3 8180

5. (i) 1180     (ii) 57.41  (iii) 0.2413  (iv) 0.004015 (v) 1.876  (vi)  0.01513



294

6. (i) 30550 (ii) 21.82  (iii) 0.05309 (iv) 3.497 (v) 328100000 (vi) 8.249  
 (vii) 2.122 (viii) 1.666 (ix) 0.08366 (x) 0.5948 (xi) 1.888    (xii) 1.772

gæ‰Á 4.1

1. (i) xU kh¿ gšYW¥ò¡nfhit  (ii) xU kh¿ gšYW¥ò¡nfhit

 (iii) xU kh¿ gšYW¥ò¡nfhit

 (iv) x-‹ mL¡F  KGv© mšy. vdnt, xU gšYW¥ò¡nfhit mšy.

 (v) t-‹ mL¡F  KGv© mšy. vdnt, xU gšYW¥ò¡nfhit mšy. 

 (vi) _‹W kh¿fëš mikªj gšYW¥ò¡nfhit

2. (i) –4, 3   (ii) ,0 3    (iii) ,2 4  (iv) ,
3
1 1  3.  (i) 2   (ii) 1    (iii) 3   (iv) 0

4. (i) ÏUgo¥ gšYW¥ò¡nfhit (ii) K¥go¥ gšYW¥ò¡nfhit 

      (iii) xUgo¥ gšYW¥ò¡nfhit (iv) ÏUgo¥ gšYW¥ò¡nfhit 

        (v) K¥go¥ gšYW¥ò¡nfhit  (vi) xUgo¥ gšYW¥ò¡nfhit

5.     , ,ax b cx lx mx nx
27 49 36 35 2
+ + +  

gæ‰Á 4.2

1. (i) x
4
1=  (ii) x

3
5=-  (iii) x 0=     (iv) x 9=-

2. (i) x 3=   (ii) x
5
6=  (iii) x

11
1=-     (iv) x 0=

3. (i) x 2= , x 3=  _y§fŸ (ii) x 1=-  _y« , x 2=  _y« mšy

 (iii) x 1= , x 2=- , x 3=  _y§fŸ 

 (iv) x 1=- , x 2=  _y§fŸ , x 3=  _y« mšy

gæ‰Á 4.3

1. (i) 10   (ii) –8     (iii) 20     (iv) –145     (v) –2   (vi) 26   (vii)  –3a

2.    a 5=        3. m 13=         4. m 3=      5. 5m = , ÛÂ 15.

gæ‰Á 4.4

1. (i) fhuâ  (ii) fhuâ   (iii) fhuâ mšy  (iv) fhuâ mšy

2.    fhuâ mšy  4. fhuâ  5. p 10=

gæ‰Á 4.5

1. (i) 25 4 9 20 12 30x y z xy yz zx
2 2 2
+ + + + +  (ii) a b c ab bc ca4 9 12 6 4

2 2 2
+ + + - -

 (iii) 4 1x y z xy yz zx16 4 6 8
2 2 2
+ + - + -  (iv) 4p q r pq qr rp4 4 2

2 2 2
+ + - - +

2. (i) 12 39 28x x x
3 2
+ + +  (ii) p p p4 20 48

3 2
+ - -     (iii) x x x17 15

3 2
+ - +

 (iv) 7 14 8x ax a x a
3 2 2 3
- + -   (v) x x x27 72 51 10

3 2
+ + +   (vi)  2x x x8 36 105

3 2
- - +

3. (i) 19, 111, 189  (ii) –7, 2, 40  (iii) 60, 142, 105   (iv) –100, –5, 6    4. –10, –3, 10 
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5. (i) a a b ab b27 135 225 125
3 2 2 3
+ + +       (ii) x x y xy y64 144 108 27

3 2 2 3
- + -

 (iii) 8 6y y
y y

3 54 273

3- + -      6. (i) 970299  (ii) 1030301  (iii) 941192  (iv) 1061208 

 (v) 1006012008      7. 793    8. –288    9. 52   10. 36

11.  (i) x y z xyz8 64 24
3 3 3
+ + -     (ii) x y z xyz27 125 45

3 3 3
- - -      12. (i) –486  (ii) 2880

gæ‰Á 4.6

1. (i) a a b c2 3 2
2

- +^ h   (ii) x xy16 1 4+^ h   (iii) x xy5 2 5
3

-^ h  

 (iv) y z x a- +^ ^h h (v) p q p r+ +^ ^h h    

2.  (i) ( )x 1
2

+  (ii) ( )x y3 4
2

-        (iii)  b b2 2+ -^ ^h h (iv)  x x1 6 1 6+ -^ ^h h 

3.  (i) p q r 2+ +^ h     (ii) ( )a b2 6
2

- -  (iii) ( )x y3 1
2

- +

 (iv) ( )a b c2 3
2

- +  (v) ( )x y z5 2 3
2

- -  

4.  (i) x y x xy y3 4 9 12 16
2 2

+ - +^ ^h h  (ii)  m m m2 2 4
2

+ - +^ ^h h 

 (iii) a a a5 5 25
2

+ - +^ ^h h   (iv) x y x xy y2 3 4 6 9
2 2

- + +^ ^h h

 (v) x y x xy y2 2 4
2 2

- + +^ ^h h

gæ‰Á 4.7

1.  (i) x x1 14+ +^ ^h h (ii)  x x3 10+ +^ ^h h   (iii) y y3 4+ +^ ^h h

 (iv) x x2 12- -^ ^h h (v)  y y6 10- -^ ^h h  (vi) t t8 9- -^ ^h h

 (vii) x x1 15- +^ ^h h (viii)  x x2 11- +^ ^h h  (ix) y y4 9- +^ ^h h

 (x) x x9 11+ -^ ^h h (xi) m m8 18+ -^ ^h h  (xii) y y4 5+ -^ ^h h

2. (i) x x3 1 6+ +^ ^h h (ii) x x5 2 4+ +^ ^h h  (iii) x x2 2 5+ +^ ^h h

 (iv) x x14 3 2+ +^ ^h h (v) y y5 4 5- -^ ^h h      (vi) y y9 7 1- -^ ^h h

 (vii) x x3 1 2 1- -^ ^h h (viii) 3 4x x 2- -^ ^h h     (ix) 3 1x x 2- +^ ^h h

 (x) 10a a2 3- +^ ^h h (xi) x x1 11 6+ -^ ^h h    (xii) x x8 3 4- +^ ^h h

 (xiii) x x2 2 7+ -^ ^h h (xiv) x x9 4 2 1+ -^ ^h h  (xv) x x1 3 10- +^ ^h h

3.   (i) a b a b2 7+ + + +^ ^h h (ii) p q p q2 9- + - -^ ^h h

4. (i) x x x1 1 2+ - +^ ^ ^h h h (ii) x x x1 1 3+ - -^ ^ ^h h h 

 (iii) x x x1 2 2+ + -^ ^ ^h h h (vi) x x x1 1 5+ - +^ ^ ^h h h

gæ‰Á 4.8

1. (i) ,x y1 3= =   (ii) ,x y2 3= =-  (iii) ,x y3 2= =  (iv) ,x y
5
1

2
1= =

 (v) ,x y
2
1 1= =   2. 16,  8 3. 27   4.  50, 22

5.  (i) x 4>   (ii) 3.5x <  (iii) .x 2 5#-   (iv) x 2$-
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gæ‰Á 5.1   

1. (i) jtW   (ii) rç   (iii) rç   (iv) jtW  (v) rç  (vi) jtW (vii) rç (viii) rç

 (ix) jtW (x) rç    2. (i) I (ii) III     (iii) x m¢Á‹ ÛJ   (iv) III (v) y m¢Á‹ ÛJ

 (vi) y m¢Á‹ ÛJ (vii) IV (viii) MÂ  (ix) I   (x) II 3. (i) –7   (ii) 3   (iii) 8  (iv) –5 

4. (i) 5  (ii) 9 (iii) 8 (iv) –4  5. y m¢R¡F Ïiz 6. x m¢R¡F Ïiz 7.  y m¢R  

8. ABCD xU rJu«       9. (0,4)     11. (4,3)

gæ‰Á 5.2

1. (i) 202     (ii) 4 5    (iii) 29      (iv) 2 2      (v) 5 2        (vi) 1        (vii) 5     

 (viii) 15      (ix) 18    (x) 74       10. 7, –5   13. –10, –2    14. (i) 24 (ii) 10 4 10+     

15.  (0,–7)      16. 4 5        18.  (4,–3)     19. 30 
20. tiua ÏayhJ, ne®nfh£oš mikÍ« òŸëfŸ

21.  (8,–15) (–8,–15) (–8,15)(8, 15)          24.11, 7    25. 20 

gæ‰Á 6.1

1.  (i) sin i  = 
10
6 , cos i  = 

10
8 , tan i  = 

8
6 , cosec i  =  

6
10 , sec i  = 

8
10 , cot i  = 

6
8

     (ii) sin i  = 
25
7 , cos i  = 

25
24 , tan i  = 

24
7 , cosec i  =  

7
25 , sec i  = 

24
25 ,cot i  = 

7
24

     (iii) sin i  = 
37
35 , cos i  = 

37
12 , tan i  = 

12
35 , cosec i  =  

35
37 , sec i  = 

12
37 , cot i  = 

35
12

     (iv) sin i  = 
41
9 , cos i  = 

41
40 , tan i  = 

40
9 , cosec i  =  

9
41 , sec i  = 

40
41 , cot i  = 

9
40

2.  (i) cos A = 
15
12 , tan A = 

12
9 , cosec A =  

9
15 , sec A = 

12
15 , cot A = 

9
12

     (ii) sin A = 
17
8 , tan A = 

15
8 , cosec A =  

8
17 , sec A = 

15
17 , cot A = 

8
15

     (iii) sin P = 
13
5 , cos P = 

13
12 , cosec P =  

5
13 , sec P = 

12
13 , cot P = 

5
12

     (iv) sin i  = 
17
15 , cos i  = 

17
8 , tan i  = 

8
15 , cosec i  =  

15
17 , cot i  = 

15
8

     (v) sin i  = 
61
60 , cos i  = 

61
11 , tan i  = 

11
60 , sec i  = 

11
61 , cot i  = 

60
11

     (vi) cos i  = 
y

y x2 2
- , tan i  = 

y x

x
2 2
-

, cosec i  =  
x
y , 

     sec i  = 
y x

y
2 2
-

, cot i  = 
x

y x2 2
-

3.  (i) 45c  (ii) 0c   (iii) 60c  (iv) 30c

4.  sin A = 
26
24 , cos A = 

26
10 , tan A = 

10
24 , cosec A =  

24
26 , sec A = 

10
26 , cot A = 

24
10
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      sin C = 
26
10 , cos C = 

26
24 , tan C = 

24
10 , cosec C =  

10
26 , sec C = 

24
26 , cot C = 

10
24

5.   
19
17     6. 1  7. 

4
63-   8. 1    9. 

64
225       10. (i) 1  (ii) 0   

13.  (i) 2   (ii) 
2
1   (iii) 

4
3   (iv) 

144
25    (v) 7   (vi) 

3
4    (vii) 9   (viii) 2

gæ‰Á 6.2

1.  (i) 1  (ii) 1   (iii) 1  (iv) 1  (v) 1  (vi) 1

2.  (i) 0  (ii) 2  (iii) 0  (iv) 6  (v) 1  (vi) 9  (vii) 0  (viii) 
2
3   (ix)

3

1

3.  (i) 60c  (ii)41c  (iii) 55c  (iv) 55c  (v) 47c  (vi) 60c

gæ‰Á 6.3

1.  (i) 0.4384    (ii) 0.3090    (iii) 0.7002  (iv) 0.9670   (v) 0.2113     (vi) 0.9760  

 (vii) 0.7623   (viii) 0.1841  (ix) 2.7475  (x) 1.1778 2.  (i) 44 30c l  (ii) 14 54c l

 (iii) 20 12c l     (iv) 76 30c l   (v) 89 6c l        3. (i) 1.2698    (ii) 1.3579 (iii) 1.0042

 (iv) 4.4996   (v) 4.8098   4. 99.4134 r.br.Û    5. 14.6278 r.br.Û   

6. 109.376 r.br.Û 7. 67.0389  r.br.Û 8. 13.8568 Û  9. 60c 

10. 8.09 br.Û  11. 3.1056 br.Û  12. 20.784 br.Û

gæ‰Á 7.1

1. (i) 27c  (ii) 66c  (iii) 42c   (iv) 55c       (v) 70c  2. (i) 122c   (ii) 32c    (iii) 60c      (iv) 140

 (v) 80c    3. (i) 80c   (ii) 35c    4. (i) 30c    (ii) 36c      (iii) 60c   (iv) 72c   (v) 80c ,100c  

 (vi) 54c ,36c    5.  (i) 36c  (ii) 40c   (iii) 40c ,50c  

6. (i) +A = +C = +E = +G =115c ,     +B = +D = +H = 65c        7. (i) 30c  (ii) 32c      

8.  30c ,60c ,90c   9. 45c ,25c ,110c         10. 80c ,60c

gæ‰Á 7.2

1. 48c ,72c ,96c ,144c     2. 72c ,108c ,72c  3. (i) 45c   (ii) 45c   (iii) 45c   (iv) 60c

4. 70c , 110c , 70c , 110c   5.  l 9= , b = 6   6. 15 

7. (i) 50c , 50c  (ii) 31c , 59c  (iii) 30c , 30c   8. 16

gæ‰Á 7.3

1. 12 br.Û  2. 15 br.Û 3. 26 br.Û  4. 30 br.Û    5. 40 br.Û 6. 1 br.Û  7. 13 br.Û 
8. 7 br.Û 9.  (i) 75c   (ii) 55c    (iii) 110c      (iv) 115c     (v) 40c       (vi) 42c    
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10. (i) 55c , (ii) 43c  11. (i) 35c     (ii) 40c    (iii) 30c      12. (i) 100c  (ii) 30c  

13. (i) 80c   (ii) 80c  (iii) 100  14. 50c     15. (i) 50c   (ii) 130c

gæ‰Á 8.1

1. (i) 22 br.Û, 231 r.br.Û, 64 br.Û    (ii) 2.57 br.Û, 6.3 r.br.Û, 12.37 br.Û    

 (iii) 11 br.Û, 77 r.br.Û, 39 br.Û

 (iv) 16.5 br.Û, 123.75 r.br.Û, 46.5 br.Û   (v) 88 blÁ.Û, 924 r.blÁ.Û,130 blÁ.Û

2. (i) 120c      (ii) 90c    (iii) 36 br.Û         

3.  (i) 165 r.br.Û, 53 br.Û     (ii) 2200 r.br.Û, 190 br.Û     (iii) 91.5 r.br.Û, 39.25 br.Û  
 (iv) 250 r.br.Û, 65 br.Û    4.  (i) 10 br.Û   (ii) 30 br.Û  (iii) 6 br.Û 

5.   (i) 110.25 r.br.Û  (ii) 700 r.br.Û   6. (i) 280c  (ii) 120c   

7.  (i) 72 br.Û, 308 r.br.Û  (ii) 25 br.Û, 38.5 r.br.Û  8.  (i) 19 br.Û  (ii) 8.5 br.Û    

9.  (i) 7 kâneu«  (ii) 2 kâneu«  (iii) 15 kâneu«   10. 0.16 r.br.Û

11. (i) 154 r.Û  (ii) 350 r.Û    12. 123.84 r.br.Û  13. 346.5 r.br.Û    14. 4.2 Û, 60c ,12.8 Û

gæ‰Á 8.2

1. (i) 125.44 r.br.Û, 188.16 r.br.Û, 175.62 f.br.Û   

 (ii) 144 r.blÁ.Û, 216 r.blÁ.Û, 216 f.blÁ.Û 

 (iii) 25 r.Û, 37.5 r.Û, 15.625 f.Û 

 (iv) 2304 r.br.Û, 3456 r.br.Û, 13824 f.br.Û

 (v) 3844 r.br.Û, 5766 r.br.Û, 29791 f.br.Û    

2. (i) 15 br.Û  (ii) 13 br.Û  (iii) 5 blÁ.Û   

3. 8000 f.br.Û     4. 4 Û       5. 216 r.br.Û    6. 125 fd¢rJu§fŸ 

7. 8000 r.br.Û, 64000 f.br.Û         8. ` 4,00,000   9. 147 r.Û, ` 11,025

gæ‰Á 8.3

1. (i) 154 r.br.Û, 174 r.br.Û, 110 f.br.Û   

 (ii) 400 r.blÁ.Û, 700 r.blÁ.Û, 1200 f.blÁ.Û  

 (iii) 70 r.Û, 82 r.Û, 42 f.Û        (iv) 512 r.Û, 992 r.Û, 1920 f.Û

2. 27 br.Û    3. 96 r.br.Û, 160 r.br.Û    4. ` 123   5. 720 r.Û , ` 56,160  

6. 4000 br§f‰fŸ         7. ` 53,280
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gæ‰Á 10.2

1.  (2, 6)  2. v©z‰w Ô®ÎfŸ   3. (2, 3)  4. (3, 2)   5. Ô®Î Ïšiy 

6.  (2, 3)  7. v©z‰w Ô®ÎfŸ   8. (1, 3)   9. (1, 0)   11. (–3, –3) 

11. (2, –12) 12. Ô®Î Ïšiy

gæ‰Á 11.1

1. 4, 7, 6, 6, 5  2. 25, 30, 25, 60, 15, 5  3. 3, 4, 6, 6, 8    4. 5, 4, 3, 5, 3 5. 80, 50, 40, 120, 30

gæ‰Á 11.2

1. 28.67 2. 6  3. 62     4. 37   5. 192  6. 6 7. 61».»  8. 52.58 9. 27.13

10. 40.18 11. 28.67 12. 28 13. 48.1 14. 326.25 15. 55.5

gæ‰Á 11.3

1. (i) 51  (ii) 14.5 2. 17  3. 19      4. 34.05       5. 14.7       6. 40

gæ‰Á 11.4

1. 72  2. 7 3. 43.18 4. 41.75

édh v© ruhrç Ïilãiy msÎ KfL

5. 14 14 13,15
6. 4.05 4 4
7. 32.1 31.2 27.8
8. 28 30 33.3

gæ‰Á 12.1

1.  (ii) 
5
1-   (iv)  -0.78 (vi)  1.45   (ix)  112%    4. 

20
13     5. (i) 

20
13    (ii) 

20
7  

6.  (i) 
5
3    (ii) 

25
8   (iii) 

25
2    7. (i) 

50
21     (ii) 

10
9       (iii) 

25
11      (iv) 

25
24  

8.  (i) 
100
49  (ii) 

25
4  (iii) 

100
69  (iv) 

100
19     (v) 

100
81  9.  (i) 

125
39  (ii) 

20
9  (iii) 

500
119

10.  (i) 
500
179  (ii) 

500
53  (iii) 

500
281  (iv) 

500
219     11. (i) 

15
4  (ii) 

30
19     (iii) 

30
11  (iv) 

6
1

12.  (i) 
10
7  (ii) 

10
3   (iii) 

5
1    13. (i) 

5
3    (ii) 

20
9  (iii) 

5
1      (iv) 

20
3  

14.  (i) 
5
2  (ii) 

4
3   (iii) 

20
3   15. (i) 

4
1     (ii) 

20
1  (iii) 

10
1  
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16.  (i) 
20
7  (ii) 

25
3  (iii) 

50
11   (iv) 

50
9     (v) 

4
3   

17. (i) 
20
7  (ii) 

20
1  (iii) 

20
3   (iv) 

5
1     (v) 

20
1  

18. (i) 
500
183  (ii) 

4
1   (iii) 

250
21  (iv) 

1000
793     (v) 

250
33

19.  (i) 
25
3  (ii) 

125
19  (iii) 

125
21  (iv) 

125
29     (v) 

25
14

rçahd éilia¤ nj®ªbjL

1 A 28 D 55 A 82 C 109 A
2 D 29 A 56 B 83 C 110 B
3 B 30 B 57 D 84 C 111 C
4 D 31 A 58 B 85 B 112 B
5 B 32 B 59 C 86 A 113 C
6 A 33 C 60 D 87 B 114 A
7 C 34 D 61 C 88 C 115 C
8 A 35 A 62 A 89 B 116 B
9 D 36 C 63 C 90 C 117 A

10 C 37 B 64 A 91 D 118 A
11 A 38 D 65 D 92 B 119 C
12 B 39 D 66 A 93 D 120 B
13 B 40 A 67 D 94 A 121 C
14 D 41 B 68 C 95 A 122 B
15 C 42 C 69 D 96 C 123 B
16 A 43 B 70 A 97 A 124 D
17 C 44 A 71 B 98 C 125 A
18 D 45 C 72 C 99 A 126 C
19 A 46 A 73 B 100 B 127 A
20 C 47 D 74 A 101 A 128 A
21 B 48 B 75 A 102 C 129 D
22 C 49 A 76 D 103 D 130 B
23 A 50 C 77 B 104 B 131 A
24 C 51 B 78 D 105 A 132 D
25 B 52 C 79 A 106 B 133 B
26 A 53 A 80 A 107 B 134 C
27 A 54 B 81 A 108 B 135 A
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Mean Difference

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
1.0 0.0000 0.0043 0.0086 0.0128 0.0170 0.0212 0.0253 0.0294 0.0334 0.0374 4 8 12 17 21 25 29 33 37

1.1 0.0414 0.0453 0.0492 0.0531 0.0569 0.0607 0.0645 0.0682 0.0719 0.0755 4 8 11 15 19 23 26 30 34
1.2 0.0792 0.0828 0.0864 0.0899 0.0934 0.0969 0.1004 0.1038 0.1072 0.1106 3 7 10 14 17 21 24 28 31
1.3 0.1139 0.1173 0.1206 0.1239 0.1271 0.1303 0.1335 0.1367 0.1399 0.1430 3 6 10 13 16 19 23 26 29
1.4 0.1461 0.1492 0.1523 0.1553 0.1584 0.1614 0.1644 0.1673 0.1703 0.1732 3 6 9 12 15 18 21 24 27
1.5 0.1761 0.1790 0.1818 0.1847 0.1875 0.1903 0.1931 0.1959 0.1987 0.2014 3 6 8 11 14 17 20 22 25

1.6 0.2041 0.2068 0.2095 0.2122 0.2148 0.2175 0.2201 0.2227 0.2253 0.2279 3 5 8 11 13 16 18 21 24
1.7 0.2304 0.2330 0.2355 0.2380 0.2405 0.2430 0.2455 0.2480 0.2504 0.2529 2 5 7 10 12 15 17 20 22
1.8 0.2553 0.2577 0.2601 0.2625 0.2648 0.2672 0.2695 0.2718 0.2742 0.2765 2 5 7 9 12 14 16 19 21
1.9 0.2788 0.2810 0.2833 0.2856 0.2878 0.2900 0.2923 0.2945 0.2967 0.2989 2 4 7 9 11 13 16 18 20
2.0 0.3010 0.3032 0.3054 0.3075 0.3096 0.3118 0.3139 0.3160 0.3181 0.3201 2 4 6 8 11 13 15 17 19

2.1 0.3222 0.3243 0.3263 0.3284 0.3304 0.3324 0.3345 0.3365 0.3385 0.3404 2 4 6 8 10 12 14 16 18
2.2 0.3424 0.3444 0.3464 0.3483 0.3502 0.3522 0.3541 0.3560 0.3579 0.3598 2 4 6 8 10 12 14 15 17
2.3 0.3617 0.3636 0.3655 0.3674 0.3692 0.3711 0.3729 0.3747 0.3766 0.3784 2 4 6 7 9 11 13 15 17
2.4 0.3802 0.3820 0.3838 0.3856 0.3874 0.3892 0.3909 0.3927 0.3945 0.3962 2 4 5 7 9 11 12 14 16
2.5 0.3979 0.3997 0.4014 0.4031 0.4048 0.4065 0.4082 0.4099 0.4116 0.4133 2 3 5 7 9 10 12 14 15

2.6 0.4150 0.4166 0.4183 0.4200 0.4216 0.4232 0.4249 0.4265 0.4281 0.4298 2 3 5 7 8 10 11 13 15
2.7 0.4314 0.4330 0.4346 0.4362 0.4378 0.4393 0.4409 0.4425 0.4440 0.4456 2 3 5 6 8 9 11 13 14
2.8 0.4472 0.4487 0.4502 0.4518 0.4533 0.4548 0.4564 0.4579 0.4594 0.4609 2 3 5 6 8 9 11 12 14
2.9 0.4624 0.4639 0.4654 0.4669 0.4683 0.4698 0.4713 0.4728 0.4742 0.4757 1 3 4 6 7 9 10 12 13
3.0 0.4771 0.4786 0.4800 0.4814 0.4829 0.4843 0.4857 0.4871 0.4886 0.4900 1 3 4 6 7 9 10 11 13

3.1 0.4914 0.4928 0.4942 0.4955 0.4969 0.4983 0.4997 0.5011 0.5024 0.5038 1 3 4 6 7 8 10 11 12
3.2 0.5051 0.5065 0.5079 0.5092 0.5105 0.5119 0.5132 0.5145 0.5159 0.5172 1 3 4 5 7 8 9 11 12
3.3 0.5185 0.5198 0.5211 0.5224 0.5237 0.5250 0.5263 0.5276 0.5289 0.5302 1 3 4 5 6 8 9 10 12
3.4 0.5315 0.5328 0.5340 0.5353 0.5366 0.5378 0.5391 0.5403 0.5416 0.5428 1 3 4 5 6 8 9 10 11
3.5 0.5441 0.5453 0.5465 0.5478 0.5490 0.5502 0.5514 0.5527 0.5539 0.5551 1 2 4 5 6 7 9 10 11

3.6 0.5563 0.5575 0.5587 0.5599 0.5611 0.5623 0.5635 0.5647 0.5658 0.5670 1 2 4 5 6 7 8 10 11
3.7 0.5682 0.5694 0.5705 0.5717 0.5729 0.5740 0.5752 0.5763 0.5775 0.5786 1 2 3 5 6 7 8 9 10
3.8 0.5798 0.5809 0.5821 0.5832 0.5843 0.5855 0.5866 0.5877 0.5888 0.5899 1 2 3 5 6 7 8 9 10
3.9 0.5911 0.5922 0.5933 0.5944 0.5955 0.5966 0.5977 0.5988 0.5999 0.6010 1 2 3 4 5 7 8 9 10
4.0 0.6021 0.6031 0.6042 0.6053 0.6064 0.6075 0.6085 0.6096 0.6107 0.6117 1 2 3 4 5 6 8 9 10

4.1 0.6128 0.6138 0.6149 0.6160 0.6170 0.6180 0.6191 0.6201 0.6212 0.6222 1 2 3 4 5 6 7 8 9

4.2 0.6232 0.6243 0.6253 0.6263 0.6274 0.6284 0.6294 0.6304 0.6314 0.6325 1 2 3 4 5 6 7 8 9
4.3 0.6335 0.6345 0.6355 0.6365 0.6375 0.6385 0.6395 0.6405 0.6415 0.6425 1 2 3 4 5 6 7 8 9
4.4 0.6435 0.6444 0.6454 0.6464 0.6474 0.6484 0.6493 0.6503 0.6513 0.6522 1 2 3 4 5 6 7 8 9
4.5 0.6532 0.6542 0.6551 0.6561 0.6571 0.6580 0.6590 0.6599 0.6609 0.6618 1 2 3 4 5 6 7 8 9

4.6 0.6628 0.6637 0.6646 0.6656 0.6665 0.6675 0.6684 0.6693 0.6702 0.6712 1 2 3 4 5 6 7 7 8
4.7 0.6721 0.6730 0.6739 0.6749 0.6758 0.6767 0.6776 0.6785 0.6794 0.6803 1 2 3 4 5 5 6 7 8
4.8 0.6812 0.6821 0.6830 0.6839 0.6848 0.6857 0.6866 0.6875 0.6884 0.6893 1 2 3 4 4 5 6 7 8
4.9 0.6902 0.6911 0.6920 0.6928 0.6937 0.6946 0.6955 0.6964 0.6972 0.6981 1 2 3 4 4 5 6 7 8
5.0 0.6990 0.6998 0.7007 0.7016 0.7024 0.7033 0.7042 0.7050 0.7059 0.7067 1 2 3 3 4 5 6 7 8

5.1 0.7076 0.7084 0.7093 0.7101 0.7110 0.7118 0.7126 0.7135 0.7143 0.7152 1 2 3 3 4 5 6 7 8
5.2 0.7160 0.7168 0.7177 0.7185 0.7193 0.7202 0.7210 0.7218 0.7226 0.7235 1 2 2 3 4 5 6 7 7
5.3 0.7243 0.7251 0.7259 0.7267 0.7275 0.7284 0.7292 0.7300 0.7308 0.7316 1 2 2 3 4 5 6 6 7
5.4 0.7324 0.7332 0.7340 0.7348 0.7356 0.7364 0.7372 0.7380 0.7388 0.7396 1 2 2 3 4 5 6 6 7

LOGARITHM TABLE
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LOGARITHM TABLE

Mean Difference

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

5.5 0.7404 0.7412 0.7419 0.7427 0.7435 0.7443 0.7451 0.7459 0.7466 0.7474 1 2 2 3 4 5 5 6 7

5.6 0.7482 0.7490 0.7497 0.7505 0.7513 0.7520 0.7528 0.7536 0.7543 0.7551 1 2 2 3 4 5 5 6 7
5.7 0.7559 0.7566 0.7574 0.7582 0.7589 0.7597 0.7604 0.7612 0.7619 0.7627 1 2 2 3 4 5 5 6 7
5.8 0.7634 0.7642 0.7649 0.7657 0.7664 0.7672 0.7679 0.7686 0.7694 0.7701 1 1 2 3 4 4 5 6 7
5.9 0.7709 0.7716 0.7723 0.7731 0.7738 0.7745 0.7752 0.7760 0.7767 0.7774 1 1 2 3 4 4 5 6 7
6.0 0.7782 0.7789 0.7796 0.7803 0.7810 0.7818 0.7825 0.7832 0.7839 0.7846 1 1 2 3 4 4 5 6 6

6.1 0.7853 0.7860 0.7868 0.7875 0.7882 0.7889 0.7896 0.7903 0.7910 0.7917 1 1 2 3 4 4 5 6 6
6.2 0.7924 0.7931 0.7938 0.7945 0.7952 0.7959 0.7966 0.7973 0.7980 0.7987 1 1 2 3 3 4 5 6 6
6.3 0.7993 0.8000 0.8007 0.8014 0.8021 0.8028 0.8035 0.8041 0.8048 0.8055 1 1 2 3 3 4 5 5 6
6.4 0.8062 0.8069 0.8075 0.8082 0.8089 0.8096 0.8102 0.8109 0.8116 0.8122 1 1 2 3 3 4 5 5 6
6.5 0.8129 0.8136 0.8142 0.8149 0.8156 0.8162 0.8169 0.8176 0.8182 0.8189 1 1 2 3 3 4 5 5 6

6.6 0.8195 0.8202 0.8209 0.8215 0.8222 0.8228 0.8235 0.8241 0.8248 0.8254 1 1 2 3 3 4 5 5 6
6.7 0.8261 0.8267 0.8274 0.8280 0.8287 0.8293 0.8299 0.8306 0.8312 0.8319 1 1 2 3 3 4 5 5 6
6.8 0.8325 0.8331 0.8338 0.8344 0.8351 0.8357 0.8363 0.8370 0.8376 0.8382 1 1 2 3 3 4 4 5 6
6.9 0.8388 0.8395 0.8401 0.8407 0.8414 0.8420 0.8426 0.8432 0.8439 0.8445 1 1 2 2 3 4 4 5 6
7.0 0.8451 0.8457 0.8463 0.8470 0.8476 0.8482 0.8488 0.8494 0.8500 0.8506 1 1 2 2 3 4 4 5 6

7.1 0.8513 0.8519 0.8525 0.8531 0.8537 0.8543 0.8549 0.8555 0.8561 0.8567 1 1 2 2 3 4 4 5 5
7.2 0.8573 0.8579 0.8585 0.8591 0.8597 0.8603 0.8609 0.8615 0.8621 0.8627 1 1 2 2 3 4 4 5 5
7.3 0.8633 0.8639 0.8645 0.8651 0.8657 0.8663 0.8669 0.8675 0.8681 0.8686 1 1 2 2 3 4 4 5 5
7.4 0.8692 0.8698 0.8704 0.8710 0.8716 0.8722 0.8727 0.8733 0.8739 0.8745 1 1 2 2 3 4 4 5 5
7.5 0.8751 0.8756 0.8762 0.8768 0.8774 0.8779 0.8785 0.8791 0.8797 0.8802 1 1 2 2 3 3 4 5 5

7.6 0.8808 0.8814 0.8820 0.8825 0.8831 0.8837 0.8842 0.8848 0.8854 0.8859 1 1 2 2 3 3 4 5 5
7.7 0.8865 0.8871 0.8876 0.8882 0.8887 0.8893 0.8899 0.8904 0.8910 0.8915 1 1 2 2 3 3 4 4 5
7.8 0.8921 0.8927 0.8932 0.8938 0.8943 0.8949 0.8954 0.8960 0.8965 0.8971 1 1 2 2 3 3 4 4 5
7.9 0.8976 0.8982 0.8987 0.8993 0.8998 0.9004 0.9009 0.9015 0.9020 0.9025 1 1 2 2 3 3 4 4 5
8.0 0.9031 0.9036 0.9042 0.9047 0.9053 0.9058 0.9063 0.9069 0.9074 0.9079 1 1 2 2 3 3 4 4 5

8.1 0.9085 0.9090 0.9096 0.9101 0.9106 0.9112 0.9117 0.9122 0.9128 0.9133 1 1 2 2 3 3 4 4 5
8.2 0.9138 0.9143 0.9149 0.9154 0.9159 0.9165 0.9170 0.9175 0.9180 0.9186 1 1 2 2 3 3 4 4 5
8.3 0.9191 0.9196 0.9201 0.9206 0.9212 0.9217 0.9222 0.9227 0.9232 0.9238 1 1 2 2 3 3 4 4 5
8.4 0.9243 0.9248 0.9253 0.9258 0.9263 0.9269 0.9274 0.9279 0.9284 0.9289 1 1 2 2 3 3 4 4 5
8.5 0.9294 0.9299 0.9304 0.9309 0.9315 0.9320 0.9325 0.9330 0.9335 0.9340 1 1 2 2 3 3 4 4 5

8.6 0.9345 0.9350 0.9355 0.9360 0.9365 0.9370 0.9375 0.9380 0.9385 0.9390 1 1 2 2 3 3 4 4 5
8.7 0.9395 0.9400 0.9405 0.9410 0.9415 0.9420 0.9425 0.9430 0.9435 0.9440 0 1 1 2 2 3 3 4 4
8.8 0.9445 0.9450 0.9455 0.9460 0.9465 0.9469 0.9474 0.9479 0.9484 0.9489 0 1 1 2 2 3 3 4 4
8.9 0.9494 0.9499 0.9504 0.9509 0.9513 0.9518 0.9523 0.9528 0.9533 0.9538 0 1 1 2 2 3 3 4 4
9.0 0.9542 0.9547 0.9552 0.9557 0.9562 0.9566 0.9571 0.9576 0.9581 0.9586 0 1 1 2 2 3 3 4 4

9.1 0.9590 0.9595 0.9600 0.9605 0.9609 0.9614 0.9619 0.9624 0.9628 0.9633 0 1 1 2 2 3 3 4 4
9.2 0.9638 0.9643 0.9647 0.9652 0.9657 0.9661 0.9666 0.9671 0.9675 0.9680 0 1 1 2 2 3 3 4 4
9.3 0.9685 0.9689 0.9694 0.9699 0.9703 0.9708 0.9713 0.9717 0.9722 0.9727 0 1 1 2 2 3 3 4 4
9.4 0.9731 0.9736 0.9741 0.9745 0.9750 0.9754 0.9759 0.9763 0.9768 0.9773 0 1 1 2 2 3 3 4 4
9.5 0.9777 0.9782 0.9786 0.9791 0.9795 0.9800 0.9805 0.9809 0.9814 0.9818 0 1 1 2 2 3 3 4 4

9.6 0.9823 0.9827 0.9832 0.9836 0.9841 0.9845 0.9850 0.9854 0.9859 0.9863 0 1 1 2 2 3 3 4 4
9.7 0.9868 0.9872 0.9877 0.9881 0.9886 0.9890 0.9894 0.9899 0.9903 0.9908 0 1 1 2 2 3 3 4 4
9.8 0.9912 0.9917 0.9921 0.9926 0.9930 0.9934 0.9939 0.9943 0.9948 0.9952 0 1 1 2 2 3 3 4 4
9.9 0.9956 0.9961 0.9965 0.9969 0.9974 0.9978 0.9983 0.9987 0.9991 0.9996 0 1 1 2 2 3 3 3 4
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Mean Difference
0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

0.00 1.000 1.002 1.005 1.007 1.009 1.012 1.014 1.016 1.019 1.021 0 0 1 1 1 1 2 2 2

0.01 1.023 1.026 1.028 1.030 1.033 1.035 1.038 1.040 1.042 1.045 0 0 1 1 1 1 2 2 2
0.02 1.047 1.050 1.052 1.054 1.057 1.059 1.062 1.064 1.067 1.069 0 0 1 1 1 1 2 2 2
0.03 1.072 1.074 1.076 1.079 1.081 1.084 1.086 1.089 1.091 1.094 0 0 1 1 1 1 2 2 2
0.04 1.096 1.099 1.102 1.104 1.107 1.109 1.112 1.114 1.117 1.119 0 1 1 1 1 2 2 2 2
0.05 1.122 1.125 1.127 1.130 1.132 1.135 1.138 1.140 1.143 1.146 0 1 1 1 1 2 2 2 2

0.06 1.148 1.151 1.153 1.156 1.159 1.161 1.164 1.167 1.169 1.172 0 1 1 1 1 2 2 2 2
0.07 1.175 1.178 1.180 1.183 1.186 1.189 1.191 1.194 1.197 1.199 0 1 1 1 1 2 2 2 2
0.08 1.202 1.205 1.208 1.211 1.213 1.216 1.219 1.222 1.225 1.227 0 1 1 1 1 2 2 2 3
0.09 1.230 1.233 1.236 1.239 1.242 1.245 1.247 1.250 1.253 1.256 0 1 1 1 1 2 2 2 3
0.10 1.259 1.262 1.265 1.268 1.271 1.274 1.276 1.279 1.282 1.285 0 1 1 1 1 2 2 2 3

0.11 1.288 1.291 1.294 1.297 1.300 1.303 1.306 1.309 1.312 1.315 0 1 1 1 2 2 2 2 3
0.12 1.318 1.321 1.324 1.327 1.330 1.334 1.337 1.340 1.343 1.346 0 1 1 1 2 2 2 2 3
0.13 1.349 1.352 1.355 1.358 1.361 1.365 1.368 1.371 1.374 1.377 0 1 1 1 2 2 2 3 3
0.14 1.380 1.384 1.387 1.390 1.393 1.396 1.400 1.403 1.406 1.409 0 1 1 1 2 2 2 3 3
0.15 1.413 1.416 1.419 1.422 1.426 1.429 1.432 1.435 1.439 1.442 0 1 1 1 2 2 2 3 3

0.16 1.445 1.449 1.452 1.455 1.459 1.462 1.466 1.469 1.472 1.476 0 1 1 1 2 2 2 3 3
0.17 1.479 1.483 1.486 1.489 1.493 1.496 1.500 1.503 1.507 1.510 0 1 1 1 2 2 2 3 3
0.18 1.514 1.517 1.521 1.524 1.528 1.531 1.535 1.538 1.542 1.545 0 1 1 1 2 2 2 3 3
0.19 1.549 1.552 1.556 1.560 1.563 1.567 1.570 1.574 1.578 1.581 0 1 1 1 2 2 3 3 3
0.20 1.585 1.589 1.592 1.596 1.600 1.603 1.607 1.611 1.614 1.618 0 1 1 1 2 2 3 3 3

0.21 1.622 1.626 1.629 1.633 1.637 1.641 1.644 1.648 1.652 1.656 0 1 1 2 2 2 3 3 3
0.22 1.660 1.663 1.667 1.671 1.675 1.679 1.683 1.687 1.690 1.694 0 1 1 2 2 2 3 3 3
0.23 1.698 1.702 1.706 1.710 1.714 1.718 1.722 1.726 1.730 1.734 0 1 1 2 2 2 3 3 4
0.24 1.738 1.742 1.746 1.750 1.754 1.758 1.762 1.766 1.770 1.774 0 1 1 2 2 2 3 3 4
0.25 1.778 1.782 1.786 1.791 1.795 1.799 1.803 1.807 1.811 1.816 0 1 1 2 2 2 3 3 4

0.26 1.820 1.824 1.828 1.832 1.837 1.841 1.845 1.849 1.854 1.858 0 1 1 2 2 3 3 3 4
0.27 1.862 1.866 1.871 1.875 1.879 1.884 1.888 1.892 1.897 1.901 0 1 1 2 2 3 3 3 4
0.28 1.905 1.910 1.914 1.919 1.923 1.928 1.932 1.936 1.941 1.945 0 1 1 2 2 3 3 4 4
0.29 1.950 1.954 1.959 1.963 1.968 1.972 1.977 1.982 1.986 1.991 0 1 1 2 2 3 3 4 4
0.30 1.995 2.000 2.004 2.009 2.014 2.018 2.023 2.028 2.032 2.037 0 1 1 2 2 3 3 4 4

0.31 2.042 2.046 2.051 2.056 2.061 2.065 2.070 2.075 2.080 2.084 0 1 1 2 2 3 3 4 4
0.32 2.089 2.094 2.099 2.104 2.109 2.113 2.118 2.123 2.128 2.133 0 1 1 2 2 3 3 4 4
0.33 2.138 2.143 2.148 2.153 2.158 2.163 2.168 2.173 2.178 2.183 0 1 1 2 2 3 3 4 4
0.34 2.188 2.193 2.198 2.203 2.208 2.213 2.218 2.223 2.228 2.234 1 1 2 2 3 3 4 4 5
0.35 2.239 2.244 2.249 2.254 2.259 2.265 2.270 2.275 2.280 2.286 1 1 2 2 3 3 4 4 5

0.36 2.291 2.296 2.301 2.307 2.312 2.317 2.323 2.328 2.333 2.339 1 1 2 2 3 3 4 4 5
0.37 2.344 2.350 2.355 2.360 2.366 2.371 2.377 2.382 2.388 2.393 1 1 2 2 3 3 4 4 5
0.38 2.399 2.404 2.410 2.415 2.421 2.427 2.432 2.438 2.443 2.449 1 1 2 2 3 3 4 4 5
0.39 2.455 2.460 2.466 2.472 2.477 2.483 2.489 2.495 2.500 2.506 1 1 2 2 3 3 4 5 5
0.40 2.512 2.518 2.523 2.529 2.535 2.541 2.547 2.553 2.559 2.564 1 1 2 2 3 4 4 5 5

0.41 2.570 2.576 2.582 2.588 2.594 2.600 2.606 2.612 2.618 2.624 1 1 2 2 3 4 4 5 5
0.42 2.630 2.636 2.642 2.649 2.655 2.661 2.667 2.673 2.679 2.685 1 1 2 2 3 4 4 5 6
0.43 2.692 2.698 2.704 2.710 2.716 2.723 2.729 2.735 2.742 2.748 1 1 2 3 3 4 4 5 6
0.44 2.754 2.761 2.767 2.773 2.780 2.786 2.793 2.799 2.805 2.812 1 1 2 3 3 4 4 5 6
0.45 2.818 2.825 2.831 2.838 2.844 2.851 2.858 2.864 2.871 2.877 1 1 2 3 3 4 5 5 6

0.46 2.884 2.891 2.897 2.904 2.911 2.917 2.924 2.931 2.938 2.944 1 1 2 3 3 4 5 5 6
0.47 2.951 2.958 2.965 2.972 2.979 2.985 2.992 2.999 3.006 3.013 1 1 2 3 3 4 5 5 6
0.48 3.020 3.027 3.034 3.041 3.048 3.055 3.062 3.069 3.076 3.083 1 1 2 3 4 4 5 6 6
0.49 3.090 3.097 3.105 3.112 3.119 3.126 3.133 3.141 3.148 3.155 1 1 2 3 4 4 5 6 6

ANTI LOGARITHM TABLE
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ANTI LOGARITHM TABLE
Mean Difference

0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
0.50 3.162 3.170 3.177 3.184 3.192 3.199 3.206 3.214 3.221 3.228 1 1 2 3 4 4 5 6 7

0.51 3.236 3.243 3.251 3.258 3.266 3.273 3.281 3.289 3.296 3.304 1 2 2 3 4 5 5 6 7
0.52 3.311 3.319 3.327 3.334 3.342 3.350 3.357 3.365 3.373 3.381 1 2 2 3 4 5 5 6 7
0.53 3.388 3.396 3.404 3.412 3.420 3.428 3.436 3.443 3.451 3.459 1 2 2 3 4 5 6 6 7
0.54 3.467 3.475 3.483 3.491 3.499 3.508 3.516 3.524 3.532 3.540 1 2 2 3 4 5 6 6 7
0.55 3.548 3.556 3.565 3.573 3.581 3.589 3.597 3.606 3.614 3.622 1 2 2 3 4 5 6 7 7

0.56 3.631 3.639 3.648 3.656 3.664 3.673 3.681 3.690 3.698 3.707 1 2 3 3 4 5 6 7 8
0.57 3.715 3.724 3.733 3.741 3.750 3.758 3.767 3.776 3.784 3.793 1 2 3 3 4 5 6 7 8
0.58 3.802 3.811 3.819 3.828 3.837 3.846 3.855 3.864 3.873 3.882 1 2 3 4 4 5 6 7 8
0.59 3.890 3.899 3.908 3.917 3.926 3.936 3.945 3.954 3.963 3.972 1 2 3 4 5 5 6 7 8
0.60 3.981 3.990 3.999 4.009 4.018 4.027 4.036 4.046 4.055 4.064 1 2 3 4 5 6 6 7 8

0.61 4.074 4.083 4.093 4.102 4.111 4.121 4.130 4.140 4.150 4.159 1 2 3 4 5 6 7 8 9
0.62 4.169 4.178 4.188 4.198 4.207 4.217 4.227 4.236 4.246 4.256 1 2 3 4 5 6 7 8 9
0.63 4.266 4.276 4.285 4.295 4.305 4.315 4.325 4.335 4.345 4.355 1 2 3 4 5 6 7 8 9
0.64 4.365 4.375 4.385 4.395 4.406 4.416 4.426 4.436 4.446 4.457 1 2 3 4 5 6 7 8 9
0.65 4.467 4.477 4.487 4.498 4.508 4.519 4.529 4.539 4.550 4.560 1 2 3 4 5 6 7 8 9

0.66 4.571 4.581 4.592 4.603 4.613 4.624 4.634 4.645 4.656 4.667 1 2 3 4 5 6 7 9 10
0.67 4.677 4.688 4.699 4.710 4.721 4.732 4.742 4.753 4.764 4.775 1 2 3 4 5 7 8 9 10
0.68 4.786 4.797 4.808 4.819 4.831 4.842 4.853 4.864 4.875 4.887 1 2 3 4 6 7 8 9 10
0.69 4.898 4.909 4.920 4.932 4.943 4.955 4.966 4.977 4.989 5.000 1 2 3 5 6 7 8 9 10
0.70 5.012 5.023 5.035 5.047 5.058 5.070 5.082 5.093 5.105 5.117 1 2 4 5 6 7 8 9 11

0.71 5.129 5.140 5.152 5.164 5.176 5.188 5.200 5.212 5.224 5.236 1 2 4 5 6 7 8 10 11
0.72 5.248 5.260 5.272 5.284 5.297 5.309 5.321 5.333 5.346 5.358 1 2 4 5 6 7 9 10 11
0.73 5.370 5.383 5.395 5.408 5.420 5.433 5.445 5.458 5.470 5.483 1 3 4 5 6 8 9 10 11
0.74 5.495 5.508 5.521 5.534 5.546 5.559 5.572 5.585 5.598 5.610 1 3 4 5 6 8 9 10 12
0.75 5.623 5.636 5.649 5.662 5.675 5.689 5.702 5.715 5.728 5.741 1 3 4 5 7 8 9 10 12

0.76 5.754 5.768 5.781 5.794 5.808 5.821 5.834 5.848 5.861 5.875 1 3 4 5 7 8 9 11 12
0.77 5.888 5.902 5.916 5.929 5.943 5.957 5.970 5.984 5.998 6.012 1 3 4 5 7 8 10 11 12
0.78 6.026 6.039 6.053 6.067 6.081 6.095 6.109 6.124 6.138 6.152 1 3 4 6 7 8 10 11 13
0.79 6.166 6.180 6.194 6.209 6.223 6.237 6.252 6.266 6.281 6.295 1 3 4 6 7 9 10 11 13
0.80 6.310 6.324 6.339 6.353 6.368 6.383 6.397 6.412 6.427 6.442 1 3 4 6 7 9 10 12 13

0.81 6.457 6.471 6.486 6.501 6.516 6.531 6.546 6.561 6.577 6.592 2 3 5 6 8 9 11 12 14
0.82 6.607 6.622 6.637 6.653 6.668 6.683 6.699 6.714 6.730 6.745 2 3 5 6 8 9 11 12 14
0.83 6.761 6.776 6.792 6.808 6.823 6.839 6.855 6.871 6.887 6.902 2 3 5 6 8 9 11 13 14
0.84 6.918 6.934 6.950 6.966 6.982 6.998 7.015 7.031 7.047 7.063 2 3 5 6 8 10 11 13 15
0.85 7.079 7.096 7.112 7.129 7.145 7.161 7.178 7.194 7.211 7.228 2 3 5 7 8 10 12 13 15

0.86 7.244 7.261 7.278 7.295 7.311 7.328 7.345 7.362 7.379 7.396 2 3 5 7 8 10 12 13 15
0.87 7.413 7.430 7.447 7.464 7.482 7.499 7.516 7.534 7.551 7.568 2 3 5 7 9 10 12 14 16
0.88 7.586 7.603 7.621 7.638 7.656 7.674 7.691 7.709 7.727 7.745 2 4 5 7 9 11 12 14 16
0.89 7.762 7.780 7.798 7.816 7.834 7.852 7.870 7.889 7.907 7.925 2 4 5 7 9 11 13 14 16
0.90 7.943 7.962 7.980 7.998 8.017 8.035 8.054 8.072 8.091 8.110 2 4 6 7 9 11 13 15 17

0.91 8.128 8.147 8.166 8.185 8.204 8.222 8.241 8.260 8.279 8.299 2 4 6 8 9 11 13 15 17
0.92 8.318 8.337 8.356 8.375 8.395 8.414 8.433 8.453 8.472 8.492 2 4 6 8 10 12 14 15 17
0.93 8.511 8.531 8.551 8.570 8.590 8.610 8.630 8.650 8.670 8.690 2 4 6 8 10 12 14 16 18
0.94 8.710 8.730 8.750 8.770 8.790 8.810 8.831 8.851 8.872 8.892 2 4 6 8 10 12 14 16 18
0.95 8.913 8.933 8.954 8.974 8.995 9.016 9.036 9.057 9.078 9.099 2 4 6 8 10 12 15 17 19

0.96 9.120 9.141 9.162 9.183 9.204 9.226 9.247 9.268 9.290 9.311 2 4 6 8 11 13 15 17 19
0.97 9.333 9.354 9.376 9.397 9.419 9.441 9.462 9.484 9.506 9.528 2 4 7 9 11 13 15 17 20
0.98 9.550 9.572 9.594 9.616 9.638 9.661 9.683 9.705 9.727 9.750 2 4 7 9 11 13 16 18 20
0.99 9.772 9.795 9.817 9.840 9.863 9.886 9.908 9.931 9.954 9.977 2 5 7 9 11 14 16 18 20
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e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5

0 0.0000 0.0017 0.0035 0.0052 0.0070 0.0087 0.0105 0.0122 0.0140 0.0157 3 6 9 12 15
1 0.0175 0.0192 0.0209 0.0227 0.0244 0.0262 0.0279 0.0297 0.0314 0.0332 3 6 9 12 15
2 0.0349 0.0366 0.0384 0.0401 0.0419 0.0436 0.0454 0.0471 0.0488 0.0506 3 6 9 12 15
3 0.0523 0.0541 0.0558 0.0576 0.0593 0.0610 0.0628 0.0645 0.0663 0.0680 3 6 9 12 15
4 0.0698 0.0715 0.0732 0.0750 0.0767 0.0785 0.0802 0.0819 0.0837 0.0854 3 6 9 12 15

5 0.0872 0.0889 0.0906 0.0924 0.0941 0.0958 0.0976 0.0993 0.1011 0.1028 3 6 9 12 14
6 0.1045 0.1063 0.1080 0.1097 0.1115 0.1132 0.1149 0.1167 0.1184 0.1201 3 6 9 12 14
7 0.1219 0.1236 0.1253 0.1271 0.1288 0.1305 0.1323 0.1340 0.1357 0.1374 3 6 9 12 14
8 0.1392 0.1409 0.1426 0.1444 0.1461 0.1478 0.1495 0.1513 0.1530 0.1547 3 6 9 12 14
9 0.1564 0.1582 0.1599 0.1616 0.1633 0.1650 0.1668 0.1685 0.1702 0.1719 3 6 9 12 14

10 0.1736 0.1754 0.1771 0.1788 0.1805 0.1822 0.1840 0.1857 0.1874 0.1891 3 6 9 12 14
11 0.1908 0.1925 0.1942 0.1959 0.1977 0.1994 0.2011 0.2028 0.2045 0.2062 3 6 9 11 14
12 0.2079 0.2096 0.2113 0.2130 0.2147 0.2164 0.2181 0.2198 0.2215 0.2233 3 6 9 11 14
13 0.2250 0.2267 0.2284 0.2300 0.2317 0.2334 0.2351 0.2368 0.2385 0.2402 3 6 8 11 14
14 0.2419 0.2436 0.2453 0.2470 0.2487 0.2504 0.2521 0.2538 0.2554 0.2571 3 6 8 11 14

15 0.2588 0.2605 0.2622 0.2639 0.2656 0.2672 0.2689 0.2706 0.2723 0.2740 3 6 8 11 14
16 0.2756 0.2773 0.2790 0.2807 0.2823 0.2840 0.2857 0.2874 0.2890 0.2907 3 6 8 11 14
17 0.2924 0.2940 0.2957 0.2974 0.2990 0.3007 0.3024 0.3040 0.3057 0.3074 3 6 8 11 14
18 0.3090 0.3107 0.3123 0.3140 0.3156 0.3173 0.3190 0.3206 0.3223 0.3239 3 6 8 11 14
19 0.3256 0.3272 0.3289 0.3305 0.3322 0.3338 0.3355 0.3371 0.3387 0.3404 3 5 8 11 14

20 0.3420 0.3437 0.3453 0.3469 0.3486 0.3502 0.3518 0.3535 0.3551 0.3567 3 5 8 11 14
21 0.3584 0.3600 0.3616 0.3633 0.3649 0.3665 0.3681 0.3697 0.3714 0.3730 3 5 8 11 14
22 0.3746 0.3762 0.3778 0.3795 0.3811 0.3827 0.3843 0.3859 0.3875 0.3891 3 5 8 11 14
23 0.3907 0.3923 0.3939 0.3955 0.3971 0.3987 0.4003 0.4019 0.4035 0.4051 3 5 8 11 14
24 0.4067 0.4083 0.4099 0.4115 0.4131 0.4147 0.4163 0.4179 0.4195 0.4210 3 5 8 11 13

25 0.4226 0.4242 0.4258 0.4274 0.4289 0.4305 0.4321 0.4337 0.4352 0.4368 3 5 8 11 13
26 0.4384 0.4399 0.4415 0.4431 0.4446 0.4462 0.4478 0.4493 0.4509 0.4524 3 5 8 10 13
27 0.4540 0.4555 0.4571 0.4586 0.4602 0.4617 0.4633 0.4648 0.4664 0.4679 3 5 8 10 13
28 0.4695 0.4710 0.4726 0.4741 0.4756 0.4772 0.4787 0.4802 0.4818 0.4833 3 5 8 10 13
29 0.4848 0.4863 0.4879 0.4894 0.4909 0.4924 0.4939 0.4955 0.4970 0.4985 3 5 8 10 13

30 0.5000 0.5015 0.5030 0.5045 0.5060 0.5075 0.5090 0.5105 0.5120 0.5135 3 5 8 10 13
31 0.5150 0.5165 0.5180 0.5195 0.5210 0.5225 0.5240 0.5255 0.5270 0.5284 2 5 7 10 12
32 0.5299 0.5314 0.5329 0.5344 0.5358 0.5373 0.5388 0.5402 0.5417 0.5432 2 5 7 10 12
33 0.5446 0.5461 0.5476 0.5490 0.5505 0.5519 0.5534 0.5548 0.5563 0.5577 2 5 7 10 12
34 0.5592 0.5606 0.5621 0.5635 0.5650 0.5664 0.5678 0.5693 0.5707 0.5721 2 5 7 10 12

35 0.5736 0.5750 0.5764 0.5779 0.5793 0.5807 0.5821 0.5835 0.5850 0.5864 2 5 7 10 12
36 0.5878 0.5892 0.5906 0.5920 0.5934 0.5948 0.5962 0.5976 0.5990 0.6004 2 5 7 9 12
37 0.6018 0.6032 0.6046 0.6060 0.6074 0.6088 0.6101 0.6115 0.6129 0.6143 2 5 7 9 12
38 0.6157 0.6170 0.6184 0.6198 0.6211 0.6225 0.6239 0.6252 0.6266 0.6280 2 5 7 9 11
39 0.6293 0.6307 0.6320 0.6334 0.6347 0.6361 0.6374 0.6388 0.6401 0.6414 2 4 7 9 11

40 0.6428 0.6441 0.6455 0.6468 0.6481 0.6494 0.6508 0.6521 0.6534 0.6547 2 4 7 9 11
41 0.6561 0.6574 0.6587 0.6600 0.6613 0.6626 0.6639 0.6652 0.6665 0.6678 2 4 7 9 11
42 0.6691 0.6704 0.6717 0.6730 0.6743 0.6756 0.6769 0.6782 0.6794 0.6807 2 4 6 9 11
43 0.6820 0.6833 0.6845 0.6858 0.6871 0.6884 0.6896 0.6909 0.6921 0.6934 2 4 6 8 11
44 0.6947 0.6959 0.6972 0.6984 0.6997 0.7009 0.7022 0.7034 0.7046 0.7059 2 4 6 8 10

NATuRAL SINES
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NATuRAL SINES
D

eg
re

e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5

45 0.7071 0.7083 0.7096 0.7108 0.7120 0.7133 0.7145 0.7157 0.7169 0.7181 2 4 6 8 10
46 0.7193 0.7206 0.7218 0.7230 0.7242 0.7254 0.7266 0.7278 0.7290 0.7302 2 4 6 8 10
47 0.7314 0.7325 0.7337 0.7349 0.7361 0.7373 0.7385 0.7396 0.7408 0.7420 2 4 6 8 10
48 0.7431 0.7443 0.7455 0.7466 0.7478 0.7490 0.7501 0.7513 0.7524 0.7536 2 4 6 8 10
49 0.7547 0.7559 0.7570 0.7581 0.7593 0.7604 0.7615 0.7627 0.7638 0.7649 2 4 6 8 9

50 0.7660 0.7672 0.7683 0.7694 0.7705 0.7716 0.7727 0.7738 0.7749 0.7760 2 4 6 7 9
51 0.7771 0.7782 0.7793 0.7804 0.7815 0.7826 0.7837 0.7848 0.7859 0.7869 2 4 5 7 9
52 0.7880 0.7891 0.7902 0.7912 0.7923 0.7934 0.7944 0.7955 0.7965 0.7976 2 4 5 7 9
53 0.7986 0.7997 0.8007 0.8018 0.8028 0.8039 0.8049 0.8059 0.8070 0.8080 2 3 5 7 9
54 0.8090 0.8100 0.8111 0.8121 0.8131 0.8141 0.8151 0.8161 0.8171 0.8181 2 3 5 7 8

55 0.8192 0.8202 0.8211 0.8221 0.8231 0.8241 0.8251 0.8261 0.8271 0.8281 2 3 5 7 8
56 0.8290 0.8300 0.8310 0.8320 0.8329 0.8339 0.8348 0.8358 0.8368 0.8377 2 3 5 6 8
57 0.8387 0.8396 0.8406 0.8415 0.8425 0.8434 0.8443 0.8453 0.8462 0.8471 2 3 5 6 8
58 0.8480 0.8490 0.8499 0.8508 0.8517 0.8526 0.8536 0.8545 0.8554 0.8563 2 3 5 6 8
59 0.8572 0.8581 0.8590 0.8599 0.8607 0.8616 0.8625 0.8634 0.8643 0.8652 1 3 4 6 7

60 0.8660 0.8669 0.8678 0.8686 0.8695 0.8704 0.8712 0.8721 0.8729 0.8738 1 3 4 6 7
61 0.8746 0.8755 0.8763 0.8771 0.8780 0.8788 0.8796 0.8805 0.8813 0.8821 1 3 4 6 7
62 0.8829 0.8838 0.8846 0.8854 0.8862 0.8870 0.8878 0.8886 0.8894 0.8902 1 3 4 5 7
63 0.8910 0.8918 0.8926 0.8934 0.8942 0.8949 0.8957 0.8965 0.8973 0.8980 1 3 4 5 6
64 0.8988 0.8996 0.9003 0.9011 0.9018 0.9026 0.9033 0.9041 0.9048 0.9056 1 3 4 5 6

65 0.9063 0.9070 0.9078 0.9085 0.9092 0.9100 0.9107 0.9114 0.9121 0.9128 1 2 4 5 6
66 0.9135 0.9143 0.9150 0.9157 0.9164 0.9171 0.9178 0.9184 0.9191 0.9198 1 2 3 5 6
67 0.9205 0.9212 0.9219 0.9225 0.9232 0.9239 0.9245 0.9252 0.9259 0.9265 1 2 3 4 6
68 0.9272 0.9278 0.9285 0.9291 0.9298 0.9304 0.9311 0.9317 0.9323 0.9330 1 2 3 4 5
69 0.9336 0.9342 0.9348 0.9354 0.9361 0.9367 0.9373 0.9379 0.9385 0.9391 1 2 3 4 5

70 0.9397 0.9403 0.9409 0.9415 0.9421 0.9426 0.9432 0.9438 0.9444 0.9449 1 2 3 4 5
71 0.9455 0.9461 0.9466 0.9472 0.9478 0.9483 0.9489 0.9494 0.9500 0.9505 1 2 3 4 5
72 0.9511 0.9516 0.9521 0.9527 0.9532 0.9537 0.9542 0.9548 0.9553 0.9558 1 2 3 3 4
73 0.9563 0.9568 0.9573 0.9578 0.9583 0.9588 0.9593 0.9598 0.9603 0.9608 1 2 2 3 4
74 0.9613 0.9617 0.9622 0.9627 0.9632 0.9636 0.9641 0.9646 0.9650 0.9655 1 2 2 3 4

75 0.9659 0.9664 0.9668 0.9673 0.9677 0.9681 0.9686 0.9690 0.9694 0.9699 1 1 2 3 4
76 0.9703 0.9707 0.9711 0.9715 0.9720 0.9724 0.9728 0.9732 0.9736 0.9740 1 1 2 3 3
77 0.9744 0.9748 0.9751 0.9755 0.9759 0.9763 0.9767 0.9770 0.9774 0.9778 1 1 2 3 3
78 0.9781 0.9785 0.9789 0.9792 0.9796 0.9799 0.9803 0.9806 0.9810 0.9813 1 1 2 2 3
79 0.9816 0.9820 0.9823 0.9826 0.9829 0.9833 0.9836 0.9839 0.9842 0.9845 1 1 2 2 3
80 0.9848 0.9851 0.9854 0.9857 0.9860 0.9863 0.9866 0.9869 0.9871 0.9874 0 1 1 2 2
81 0.9877 0.9880 0.9882 0.9885 0.9888 0.9890 0.9893 0.9895 0.9898 0.9900 0 1 1 2 2
82 0.9903 0.9905 0.9907 0.9910 0.9912 0.9914 0.9917 0.9919 0.9921 0.9923 0 1 1 2 2
83 0.9925 0.9928 0.9930 0.9932 0.9934 0.9936 0.9938 0.9940 0.9942 0.9943 0 1 1 1 2
84 0.9945 0.9947 0.9949 0.9951 0.9952 0.9954 0.9956 0.9957 0.9959 0.9960 0 1 1 1 2

85 0.9962 0.9963 0.9965 0.9966 0.9968 0.9969 0.9971 0.9972 0.9973 0.9974 0 0 1 1 1
86 0.9976 0.9977 0.9978 0.9979 0.9980 0.9981 0.9982 0.9983 0.9984 0.9985 0 0 1 1 1
87 0.9986 0.9987 0.9988 0.9989 0.9990 0.9990 0.9991 0.9992 0.9993 0.9993 0 0 0 1 1
88 0.9994 0.9995 0.9995 0.9996 0.9996 0.9997 0.9997 0.9997 0.9998 0.9998 0 0 0 0 0
89 0.9998 0.9999 0.9999 0.9999 0.9999 1.0000 1.0000 1.0000 1.0000 1.0000 0 0 0 0 0
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e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5
0 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9999 0.9999 0.9999 0 0 0 0 0
1 0.9998 0.9998 0.9998 0.9997 0.9997 0.9997 0.9996 0.9996 0.9995 0.9995 0 0 0 0 0
2 0.9994 0.9993 0.9993 0.9992 0.9991 0.9990 0.9990 0.9989 0.9988 0.9987 0 0 0 1 1
3 0.9986 0.9985 0.9984 0.9983 0.9982 0.9981 0.9980 0.9979 0.9978 0.9977 0 0 1 1 1
4 0.9976 0.9974 0.9973 0.9972 0.9971 0.9969 0.9968 0.9966 0.9965 0.9963 0 0 1 1 1

5 0.9962 0.9960 0.9959 0.9957 0.9956 0.9954 0.9952 0.9951 0.9949 0.9947 0 1 1 1 2
6 0.9945 0.9943 0.9942 0.9940 0.9938 0.9936 0.9934 0.9932 0.9930 0.9928 0 1 1 1 2
7 0.9925 0.9923 0.9921 0.9919 0.9917 0.9914 0.9912 0.9910 0.9907 0.9905 0 1 1 2 2
8 0.9903 0.9900 0.9898 0.9895 0.9893 0.9890 0.9888 0.9885 0.9882 0.9880 0 1 1 2 2
9 0.9877 0.9874 0.9871 0.9869 0.9866 0.9863 0.9860 0.9857 0.9854 0.9851 0 1 1 2 2

10 0.9848 0.9845 0.9842 0.9839 0.9836 0.9833 0.9829 0.9826 0.9823 0.9820 1 1 2 2 3
11 0.9816 0.9813 0.9810 0.9806 0.9803 0.9799 0.9796 0.9792 0.9789 0.9785 1 1 2 2 3
12 0.9781 0.9778 0.9774 0.9770 0.9767 0.9763 0.9759 0.9755 0.9751 0.9748 1 1 2 3 3
13 0.9744 0.9740 0.9736 0.9732 0.9728 0.9724 0.9720 0.9715 0.9711 0.9707 1 1 2 3 3
14 0.9703 0.9699 0.9694 0.9690 0.9686 0.9681 0.9677 0.9673 0.9668 0.9664 1 1 2 3 4

15 0.9659 0.9655 0.9650 0.9646 0.9641 0.9636 0.9632 0.9627 0.9622 0.9617 1 2 2 3 4
16 0.9613 0.9608 0.9603 0.9598 0.9593 0.9588 0.9583 0.9578 0.9573 0.9568 1 2 2 3 4
17 0.9563 0.9558 0.9553 0.9548 0.9542 0.9537 0.9532 0.9527 0.9521 0.9516 1 2 3 3 4
18 0.9511 0.9505 0.9500 0.9494 0.9489 0.9483 0.9478 0.9472 0.9466 0.9461 1 2 3 4 5
19 0.9455 0.9449 0.9444 0.9438 0.9432 0.9426 0.9421 0.9415 0.9409 0.9403 1 2 3 4 5

20 0.9397 0.9391 0.9385 0.9379 0.9373 0.9367 0.9361 0.9354 0.9348 0.9342 1 2 3 4 5
21 0.9336 0.9330 0.9323 0.9317 0.9311 0.9304 0.9298 0.9291 0.9285 0.9278 1 2 3 4 5
22 0.9272 0.9265 0.9259 0.9252 0.9245 0.9239 0.9232 0.9225 0.9219 0.9212 1 2 3 4 6
23 0.9205 0.9198 0.9191 0.9184 0.9178 0.9171 0.9164 0.9157 0.9150 0.9143 1 2 3 5 6
24 0.9135 0.9128 0.9121 0.9114 0.9107 0.9100 0.9092 0.9085 0.9078 0.9070 1 2 4 5 6

25 0.9063 0.9056 0.9048 0.9041 0.9033 0.9026 0.9018 0.9011 0.9003 0.8996 1 3 4 5 6
26 0.8988 0.8980 0.8973 0.8965 0.8957 0.8949 0.8942 0.8934 0.8926 0.8918 1 3 4 5 6
27 0.8910 0.8902 0.8894 0.8886 0.8878 0.8870 0.8862 0.8854 0.8846 0.8838 1 3 4 5 7
28 0.8829 0.8821 0.8813 0.8805 0.8796 0.8788 0.8780 0.8771 0.8763 0.8755 1 3 4 6 7
29 0.8746 0.8738 0.8729 0.8721 0.8712 0.8704 0.8695 0.8686 0.8678 0.8669 1 3 4 6 7

30 0.8660 0.8652 0.8643 0.8634 0.8625 0.8616 0.8607 0.8599 0.8590 0.8581 1 3 4 6 7
31 0.8572 0.8563 0.8554 0.8545 0.8536 0.8526 0.8517 0.8508 0.8499 0.8490 2 3 5 6 8
32 0.8480 0.8471 0.8462 0.8453 0.8443 0.8434 0.8425 0.8415 0.8406 0.8396 2 3 5 6 8
33 0.8387 0.8377 0.8368 0.8358 0.8348 0.8339 0.8329 0.8320 0.8310 0.8300 2 3 5 6 8
34 0.8290 0.8281 0.8271 0.8261 0.8251 0.8241 0.8231 0.8221 0.8211 0.8202 2 3 5 7 8

35 0.8192 0.8181 0.8171 0.8161 0.8151 0.8141 0.8131 0.8121 0.8111 0.8100 2 3 5 7 8
36 0.8090 0.8080 0.8070 0.8059 0.8049 0.8039 0.8028 0.8018 0.8007 0.7997 2 3 5 7 9
37 0.7986 0.7976 0.7965 0.7955 0.7944 0.7934 0.7923 0.7912 0.7902 0.7891 2 4 5 7 9
38 0.7880 0.7869 0.7859 0.7848 0.7837 0.7826 0.7815 0.7804 0.7793 0.7782 2 4 5 7 9
39 0.7771 0.7760 0.7749 0.7738 0.7727 0.7716 0.7705 0.7694 0.7683 0.7672 2 4 6 7 9

40 0.7660 0.7649 0.7638 0.7627 0.7615 0.7604 0.7593 0.7581 0.7570 0.7559 2 4 6 8 9
41 0.7547 0.7536 0.7524 0.7513 0.7501 0.7490 0.7478 0.7466 0.7455 0.7443 2 4 6 8 10
42 0.7431 0.7420 0.7408 0.7396 0.7385 0.7373 0.7361 0.7349 0.7337 0.7325 2 4 6 8 10
43 0.7314 0.7302 0.7290 0.7278 0.7266 0.7254 0.7242 0.7230 0.7218 0.7206 2 4 6 8 10
44 0.7193 0.7181 0.7169 0.7157 0.7145 0.7133 0.7120 0.7108 0.7096 0.7083 2 4 6 8 10

NATuRAL COSINES
(Numbers in mean difference columns to be subtracted, not added)
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NATuRAL COSINES
(Numbers in mean difference columns to be subtracted, not added)

D
eg

re
e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5
45 0.7071 0.7059 0.7046 0.7034 0.7022 0.7009 0.6997 0.6984 0.6972 0.6959 2 4 6 8 10
46 0.6947 0.6934 0.6921 0.6909 0.6896 0.6884 0.6871 0.6858 0.6845 0.6833 2 4 6 8 11
47 0.6820 0.6807 0.6794 0.6782 0.6769 0.6756 0.6743 0.6730 0.6717 0.6704 2 4 6 9 11
48 0.6691 0.6678 0.6665 0.6652 0.6639 0.6626 0.6613 0.6600 0.6587 0.6574 2 4 7 9 11
49 0.6561 0.6547 0.6534 0.6521 0.6508 0.6494 0.6481 0.6468 0.6455 0.6441 2 4 7 9 11

50 0.6428 0.6414 0.6401 0.6388 0.6374 0.6361 0.6347 0.6334 0.6320 0.6307 2 4 7 9 11
51 0.6293 0.6280 0.6266 0.6252 0.6239 0.6225 0.6211 0.6198 0.6184 0.6170 2 5 7 9 11
52 0.6157 0.6143 0.6129 0.6115 0.6101 0.6088 0.6074 0.6060 0.6046 0.6032 2 5 7 9 12
53 0.6018 0.6004 0.5990 0.5976 0.5962 0.5948 0.5934 0.5920 0.5906 0.5892 2 5 7 9 12
54 0.5878 0.5864 0.5850 0.5835 0.5821 0.5807 0.5793 0.5779 0.5764 0.5750 2 5 7 9 12

55 0.5736 0.5721 0.5707 0.5693 0.5678 0.5664 0.5650 0.5635 0.5621 0.5606 2 5 7 10 12
56 0.5592 0.5577 0.5563 0.5548 0.5534 0.5519 0.5505 0.5490 0.5476 0.5461 2 5 7 10 12
57 0.5446 0.5432 0.5417 0.5402 0.5388 0.5373 0.5358 0.5344 0.5329 0.5314 2 5 7 10 12
58 0.5299 0.5284 0.5270 0.5255 0.5240 0.5225 0.5210 0.5195 0.5180 0.5165 2 5 7 10 12
59 0.5150 0.5135 0.5120 0.5105 0.5090 0.5075 0.5060 0.5045 0.5030 0.5015 3 5 8 10 13

60 0.5000 0.4985 0.4970 0.4955 0.4939 0.4924 0.4909 0.4894 0.4879 0.4863 3 5 8 10 13
61 0.4848 0.4833 0.4818 0.4802 0.4787 0.4772 0.4756 0.4741 0.4726 0.4710 3 5 8 10 13
62 0.4695 0.4679 0.4664 0.4648 0.4633 0.4617 0.4602 0.4586 0.4571 0.4555 3 5 8 10 13
63 0.4540 0.4524 0.4509 0.4493 0.4478 0.4462 0.4446 0.4431 0.4415 0.4399 3 5 8 10 13
64 0.4384 0.4368 0.4352 0.4337 0.4321 0.4305 0.4289 0.4274 0.4258 0.4242 3 5 8 11 13

65 0.4226 0.4210 0.4195 0.4179 0.4163 0.4147 0.4131 0.4115 0.4099 0.4083 3 5 8 11 13
66 0.4067 0.4051 0.4035 0.4019 0.4003 0.3987 0.3971 0.3955 0.3939 0.3923 3 5 8 11 14
67 0.3907 0.3891 0.3875 0.3859 0.3843 0.3827 0.3811 0.3795 0.3778 0.3762 3 5 8 11 14
68 0.3746 0.3730 0.3714 0.3697 0.3681 0.3665 0.3649 0.3633 0.3616 0.3600 3 5 8 11 14
69 0.3584 0.3567 0.3551 0.3535 0.3518 0.3502 0.3486 0.3469 0.3453 0.3437 3 5 8 11 14

70 0.3420 0.3404 0.3387 0.3371 0.3355 0.3338 0.3322 0.3305 0.3289 0.3272 3 5 8 11 14
71 0.3256 0.3239 0.3223 0.3206 0.3190 0.3173 0.3156 0.3140 0.3123 0.3107 3 6 8 11 14
72 0.3090 0.3074 0.3057 0.3040 0.3024 0.3007 0.2990 0.2974 0.2957 0.2940 3 6 8 11 14
73 0.2924 0.2907 0.2890 0.2874 0.2857 0.2840 0.2823 0.2807 0.2790 0.2773 3 6 8 11 14
74 0.2756 0.2740 0.2723 0.2706 0.2689 0.2672 0.2656 0.2639 0.2622 0.2605 3 6 8 11 14

75 0.2588 0.2571 0.2554 0.2538 0.2521 0.2504 0.2487 0.2470 0.2453 0.2436 3 6 8 11 14
76 0.2419 0.2402 0.2385 0.2368 0.2351 0.2334 0.2317 0.2300 0.2284 0.2267 3 6 8 11 14
77 0.2250 0.2233 0.2215 0.2198 0.2181 0.2164 0.2147 0.2130 0.2113 0.2096 3 6 9 11 14
78 0.2079 0.2062 0.2045 0.2028 0.2011 0.1994 0.1977 0.1959 0.1942 0.1925 3 6 9 11 14
79 0.1908 0.1891 0.1874 0.1857 0.1840 0.1822 0.1805 0.1788 0.1771 0.1754 3 6 9 11 14

80 0.1736 0.1719 0.1702 0.1685 0.1668 0.1650 0.1633 0.1616 0.1599 0.1582 3 6 9 12 14
81 0.1564 0.1547 0.1530 0.1513 0.1495 0.1478 0.1461 0.1444 0.1426 0.1409 3 6 9 12 14
82 0.1392 0.1374 0.1357 0.1340 0.1323 0.1305 0.1288 0.1271 0.1253 0.1236 3 6 9 12 14
83 0.1219 0.1201 0.1184 0.1167 0.1149 0.1132 0.1115 0.1097 0.1080 0.1063 3 6 9 12 14
84 0.1045 0.1028 0.1011 0.0993 0.0976 0.0958 0.0941 0.0924 0.0906 0.0889 3 6 9 12 14

85 0.0872 0.0854 0.0837 0.0819 0.0802 0.0785 0.0767 0.0750 0.0732 0.0715 3 6 9 12 15
86 0.0698 0.0680 0.0663 0.0645 0.0628 0.0610 0.0593 0.0576 0.0558 0.0541 3 6 9 12 15
87 0.0523 0.0506 0.0488 0.0471 0.0454 0.0436 0.0419 0.0401 0.0384 0.0366 3 6 9 12 15
88 0.0349 0.0332 0.0314 0.0297 0.0279 0.0262 0.0244 0.0227 0.0209 0.0192 3 6 9 12 15
89 0.0175 0.0157 0.0140 0.0122 0.0105 0.0087 0.0070 0.0052 0.0035 0.0017 3 6 9 12 15
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e 0´ 6´ 12´ 18´ 24´ 30´ 36´ 42´ 48´ 54´ Mean Difference

0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5
0 0.0000 0.0017 0.0035 0.0052 0.0070 0.0087 0.0105 0.0122 0.0140 0.0157 3 6 9 12 15
1 0.0175 0.0192 0.0209 0.0227 0.0244 0.0262 0.0279 0.0297 0.0314 0.0332 3 6 9 12 15
2 0.0349 0.0367 0.0384 0.0402 0.0419 0.0437 0.0454 0.0472 0.0489 0.0507 3 6 9 12 15
3 0.0524 0.0542 0.0559 0.0577 0.0594 0.0612 0.0629 0.0647 0.0664 0.0682 3 6 9 12 15
4 0.0699 0.0717 0.0734 0.0752 0.0769 0.0787 0.0805 0.0822 0.0840 0.0857 3 6 9 12 15

5 0.0875 0.0892 0.0910 0.0928 0.0945 0.0963 0.0981 0.0998 0.1016 0.1033 3 6 9 12 15
6 0.1051 0.1069 0.1086 0.1104 0.1122 0.1139 0.1157 0.1175 0.1192 0.1210 3 6 9 12 15
7 0.1228 0.1246 0.1263 0.1281 0.1299 0.1317 0.1334 0.1352 0.1370 0.1388 3 6 9 12 15
8 0.1405 0.1423 0.1441 0.1459 0.1477 0.1495 0.1512 0.1530 0.1548 0.1566 3 6 9 12 15
9 0.1584 0.1602 0.1620 0.1638 0.1655 0.1673 0.1691 0.1709 0.1727 0.1745 3 6 9 12 15

10 0.1763 0.1781 0.1799 0.1817 0.1835 0.1853 0.1871 0.1890 0.1908 0.1926 3 6 9 12 15
11 0.1944 0.1962 0.1980 0.1998 0.2016 0.2035 0.2053 0.2071 0.2089 0.2107 3 6 9 12 15
12 0.2126 0.2144 0.2162 0.2180 0.2199 0.2217 0.2235 0.2254 0.2272 0.2290 3 6 9 12 15
13 0.2309 0.2327 0.2345 0.2364 0.2382 0.2401 0.2419 0.2438 0.2456 0.2475 3 6 9 12 15
14 0.2493 0.2512 0.2530 0.2549 0.2568 0.2586 0.2605 0.2623 0.2642 0.2661 3 6 9 12 16

15 0.2679 0.2698 0.2717 0.2736 0.2754 0.2773 0.2792 0.2811 0.2830 0.2849 3 6 9 13 16
16 0.2867 0.2886 0.2905 0.2924 0.2943 0.2962 0.2981 0.3000 0.3019 0.3038 3 6 9 13 16
17 0.3057 0.3076 0.3096 0.3115 0.3134 0.3153 0.3172 0.3191 0.3211 0.3230 3 6 10 13 16
18 0.3249 0.3269 0.3288 0.3307 0.3327 0.3346 0.3365 0.3385 0.3404 0.3424 3 6 10 13 16
19 0.3443 0.3463 0.3482 0.3502 0.3522 0.3541 0.3561 0.3581 0.3600 0.3620 3 7 10 13 16

20 0.3640 0.3659 0.3679 0.3699 0.3719 0.3739 0.3759 0.3779 0.3799 0.3819 3 7 10 13 17
21 0.3839 0.3859 0.3879 0.3899 0.3919 0.3939 0.3959 0.3979 0.4000 0.4020 3 7 10 13 17
22 0.4040 0.4061 0.4081 0.4101 0.4122 0.4142 0.4163 0.4183 0.4204 0.4224 3 7 10 14 17
23 0.4245 0.4265 0.4286 0.4307 0.4327 0.4348 0.4369 0.4390 0.4411 0.4431 3 7 10 14 17
24 0.4452 0.4473 0.4494 0.4515 0.4536 0.4557 0.4578 0.4599 0.4621 0.4642 4 7 11 14 18

25 0.4663 0.4684 0.4706 0.4727 0.4748 0.4770 0.4791 0.4813 0.4834 0.4856 4 7 11 14 18
26 0.4877 0.4899 0.4921 0.4942 0.4964 0.4986 0.5008 0.5029 0.5051 0.5073 4 7 11 15 18
27 0.5095 0.5117 0.5139 0.5161 0.5184 0.5206 0.5228 0.5250 0.5272 0.5295 4 7 11 15 18
28 0.5317 0.5340 0.5362 0.5384 0.5407 0.5430 0.5452 0.5475 0.5498 0.5520 4 8 11 15 19
29 0.5543 0.5566 0.5589 0.5612 0.5635 0.5658 0.5681 0.5704 0.5727 0.5750 4 8 12 15 19

30 0.5774 0.5797 0.5820 0.5844 0.5867 0.5890 0.5914 0.5938 0.5961 0.5985 4 8 12 16 20
31 0.6009 0.6032 0.6056 0.6080 0.6104 0.6128 0.6152 0.6176 0.6200 0.6224 4 8 12 16 20
32 0.6249 0.6273 0.6297 0.6322 0.6346 0.6371 0.6395 0.6420 0.6445 0.6469 4 8 12 16 20
33 0.6494 0.6519 0.6544 0.6569 0.6594 0.6619 0.6644 0.6669 0.6694 0.6720 4 8 13 17 21
34 0.6745 0.6771 0.6796 0.6822 0.6847 0.6873 0.6899 0.6924 0.6950 0.6976 4 9 13 17 21

35 0.7002 0.7028 0.7054 0.7080 0.7107 0.7133 0.7159 0.7186 0.7212 0.7239 4 9 13 18 22
36 0.7265 0.7292 0.7319 0.7346 0.7373 0.7400 0.7427 0.7454 0.7481 0.7508 5 9 14 18 23
37 0.7536 0.7563 0.7590 0.7618 0.7646 0.7673 0.7701 0.7729 0.7757 0.7785 5 9 14 18 23
38 0.7813 0.7841 0.7869 0.7898 0.7926 0.7954 0.7983 0.8012 0.8040 0.8069 5 9 14 19 24
39 0.8098 0.8127 0.8156 0.8185 0.8214 0.8243 0.8273 0.8302 0.8332 0.8361 5 10 15 20 24

40 0.8391 0.8421 0.8451 0.8481 0.8511 0.8541 0.8571 0.8601 0.8632 0.8662 5 10 15 20 25
41 0.8693 0.8724 0.8754 0.8785 0.8816 0.8847 0.8878 0.8910 0.8941 0.8972 5 10 16 21 26
42 0.9004 0.9036 0.9067 0.9099 0.9131 0.9163 0.9195 0.9228 0.9260 0.9293 5 11 16 21 27
43 0.9325 0.9358 0.9391 0.9424 0.9457 0.9490 0.9523 0.9556 0.9590 0.9623 6 11 17 22 28
44 0.9657 0.9691 0.9725 0.9759 0.9793 0.9827 0.9861 0.9896 0.9930 0.9965 6 11 17 23 29

NATuRAL TANGENTS
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0.0˚ 0.1˚ 0.2˚ 0.3˚ 0.4˚ 0.5˚ 0.6˚ 0.7˚ 0.8˚ 0.9˚ 1 2 3 4 5
45 1.0000 1.0035 1.0070 1.0105 1.0141 1.0176 1.0212 1.0247 1.0283 1.0319 6 12 18 24 30
46 1.0355 1.0392 1.0428 1.0464 1.0501 1.0538 1.0575 1.0612 1.0649 1.0686 6 12 18 25 31
47 1.0724 1.0761 1.0799 1.0837 1.0875 1.0913 1.0951 1.0990 1.1028 1.1067 6 13 19 25 32
48 1.1106 1.1145 1.1184 1.1224 1.1263 1.1303 1.1343 1.1383 1.1423 1.1463 7 13 20 27 33
49 1.1504 1.1544 1.1585 1.1626 1.1667 1.1708 1.1750 1.1792 1.1833 1.1875 7 14 21 28 34

50 1.1918 1.1960 1.2002 1.2045 1.2088 1.2131 1.2174 1.2218 1.2261 1.2305 7 14 22 29 36
51 1.2349 1.2393 1.2437 1.2482 1.2527 1.2572 1.2617 1.2662 1.2708 1.2753 8 15 23 30 38
52 1.2799 1.2846 1.2892 1.2938 1.2985 1.3032 1.3079 1.3127 1.3175 1.3222 8 16 24 31 39
53 1.3270 1.3319 1.3367 1.3416 1.3465 1.3514 1.3564 1.3613 1.3663 1.3713 8 16 25 33 41
54 1.3764 1.3814 1.3865 1.3916 1.3968 1.4019 1.4071 1.4124 1.4176 1.4229 9 17 26 34 43

55 1.4281 1.4335 1.4388 1.4442 1.4496 1.4550 1.4605 1.4659 1.4715 1.4770 9 18 27 36 45
56 1.4826 1.4882 1.4938 1.4994 1.5051 1.5108 1.5166 1.5224 1.5282 1.5340 10 19 29 38 48
57 1.5399 1.5458 1.5517 1.5577 1.5637 1.5697 1.5757 1.5818 1.5880 1.5941 10 20 30 40 50
58 1.6003 1.6066 1.6128 1.6191 1.6255 1.6319 1.6383 1.6447 1.6512 1.6577 11 21 32 43 53
59 1.6643 1.6709 1.6775 1.6842 1.6909 1.6977 1.7045 1.7113 1.7182 1.7251 11 23 34 45 56

60 1.7321 1.7391 1.7461 1.7532 1.7603 1.7675 1.7747 1.7820 1.7893 1.7966 12 24 36 48 60
61 1.8040 1.8115 1.8190 1.8265 1.8341 1.8418 1.8495 1.8572 1.8650 1.8728 13 26 38 51 64
62 1.8807 1.8887 1.8967 1.9047 1.9128 1.9210 1.9292 1.9375 1.9458 1.9542 14 27 41 55 68
63 1.9626 1.9711 1.9797 1.9883 1.9970 2.0057 2.0145 2.0233 2.0323 2.0413 15 29 44 58 73
64 2.0503 2.0594 2.0686 2.0778 2.0872 2.0965 2.1060 2.1155 2.1251 2.1348 16 31 47 63 78

65 2.1445 2.1543 2.1642 2.1742 2.1842 2.1943 2.2045 2.2148 2.2251 2.2355 17 34 51 68 85
66 2.2460 2.2566 2.2673 2.2781 2.2889 2.2998 2.3109 2.3220 2.3332 2.3445 18 37 55 73 92
67 2.3559 2.3673 2.3789 2.3906 2.4023 2.4142 2.4262 2.4383 2.4504 2.4627 20 40 60 79 99
68 2.4751 2.4876 2.5002 2.5129 2.5257 2.5386 2.5517 2.5649 2.5782 2.5916 22 43 65 87 108
69 2.6051 2.6187 2.6325 2.6464 2.6605 2.6746 2.6889 2.7034 2.7179 2.7326 24 47 71 95 119

70 2.7475 2.7625 2.7776 2.7929 2.8083 2.8239 2.8397 2.8556 2.8716 2.8878 26 52 78 104 131
71 2.9042 2.9208 2.9375 2.9544 2.9714 2.9887 3.0061 3.0237 3.0415 3.0595 29 58 87 116 145
72 3.0777 3.0961 3.1146 3.1334 3.1524 3.1716 3.1910 3.2106 3.2305 3.2506 32 64 96 129 161
73 3.2709 3.2914 3.3122 3.3332 3.3544 3.3759 3.3977 3.4197 3.4420 3.4646 36 72 108 144 180
74 3.4874 3.5105 3.5339 3.5576 3.5816 3.6059 3.6305 3.6554 3.6806 3.7062 41 81 122 163 204

75 3.7321 3.7583 3.7848 3.8118 3.8391 3.8667 3.8947 3.9232 3.9520 3.9812 46 93 139 186 232
76 4.0108 4.0408 4.0713 4.1022 4.1335 4.1653 4.1976 4.2303 4.2635 4.2972 53 107 160 213 267
77 4.3315 4.3662 4.4015 4.4373 4.4737 4.5107 4.5483 4.5864 4.6252 4.6646
78 4.7046 4.7453 4.7867 4.8288 4.8716 4.9152 4.9594 5.0045 5.0504 5.0970
79 5.1446 5.1929 5.2422 5.2924 5.3435 5.3955 5.4486 5.5026 5.5578 5.6140

80 5.6713 5.7297 5.7894 5.8502 5.9124 5.9758 6.0405 6.1066 6.1742 6.2432
81 6.3138 6.3859 6.4596 6.5350 6.6122 6.6912 6.7720 6.8548 6.9395 7.0264
82 7.1154 7.2066 7.3002 7.3962 7.4947 7.5958 7.6996 7.8062 7.9158 8.0285
83 8.1443 8.2636 8.3863 8.5126 8.6427 8.7769 8.9152 9.0579 9.2052 9.3572
84 9.5144 9.6768 9.8448 10.0187 10.1988 10.3854 10.5789 10.7797 10.9882 11.2048

85 11.4301 11.6645 11.9087 12.1632 12.4288 12.7062 12.9962 13.2996 13.6174 13.9507
86 14.3007 14.6685 15.0557 15.4638 15.8945 16.3499 16.8319 17.3432 17.8863 18.4645
87 19.0811 19.7403 20.4465 21.2049 22.0217 22.9038 23.8593 24.8978 26.0307 27.2715
88 28.6363 30.1446 31.8205 33.6935 35.8006 38.1885 40.9174 44.0661 47.7395 52.0807
89 57.2900 63.6567 71.6151 81.8470 95.4895 114.5887 143.2371 190.9842 286.4777 572.9572
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