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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¤Jfis äf vëa brh‰fshš 

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‹åu©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¤JfŸ, nj‰w§fŸ k‰W« gæ‰Á fz¡FfŸ 

M»ad Ï¥ghlüèš bfhL¡f¥g£LŸsJ.  x›nth® 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« 

K‹Diu
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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 Ko-

ahJ.  vdnt fâj« v‹gJ btW« fz¡ÑLfis k£Lnk brŒtJ m‹W. 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«. 

fâj« éÁ¤ÂukhdJk‹W, éªijahdJk‹W.   thœ¡ifia¢ Áw¡fit¡f 

cjÎ« X® Ïir¡fUé. mjid Û£L« Phd¤ij¥ bgWnth«; k»œnth«! 
ky®nth«! ts®nth«!! thœnth«!!!.

-ghlüš 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 Ï‹ 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 Ï‹ 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)

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



vi

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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fzÉaš

#h®{ nf©l®

(1845-1918)
fzéaè‹ 

mo¥gil¡fU¤JfŸ #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 v‹W 

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.

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¤Jfis 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«. 

bghUŸfë‹ bjhF¥ò mšyJ FG v‹gt‰iw¡ fâj 

Kiwæš F¿¥ÃL« Kiwna fzkhF«.

●	 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
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m¤âaha«1
K¡»a fU¤J                                                                                   fz«

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

fz¤Âš cŸs bghUŸfŸ 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‹ 

X® 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 khzt®fëš M©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 m‹W. Vbdåš, ‘ešy Âiu¥gl«’   

v‹w brhš e‹F tiuaW¡f¥gléšiy. vdnt, (4) fzkhfhJ.

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

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

F¿p£il¥ go¤jš

! ‘Ï‹ X® cW¥ò’ mšyJ ‘Ïš cŸsJ’

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

b ‘Ï‹ X® cW¥gšy’ mšyJ ‘Ïš Ïšiy’

    x v‹gJ fz« A Ï‹ cW¥g‹W v‹gij x Ab  vd vGJnth«.

vL¤J¡fh£lhf,

, , ,A 1 3 5 9=" , v‹w fz¤ij¡ fUJf.

1 v‹gJ fz« AÏ‹ X® cW¥ghF«. Ïjid A1 !  vd vGjyh«.

3 v‹gJ fz« AÏ‹ X® cW¥ghF«. Ïjid A3 !  vd vGjyh«.

8 v‹gJ fz« AÏ‹ 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 Ï‹  X® cW¥ghF«)

	 (ii)	 7 Ag  	 (a   7 v‹gJ A Ï‹ cW¥gšy)

	 (iii)	 0 Ag  	 (a   0 v‹gJ A Ï‹ cW¥gšy)

	 (iv)	 2 A!  	 (a   2 v‹gJ A Ï‹ X® 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¢ brh‰fshš 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¤Jfë‹ 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‹wbrhšèšcŸs X® vG¤Jx x dictionary" ,

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

v‹wthWŸs všyh x Ï‹ fz« A” vd go¡fyh«.
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m¤âaha«1
vL¤J¡fh£lhf,

(i)	 N  = : X® Ïaš v©x x" ,

(ii)	 P = : v‹gJ Iél¡Fiwthd xUgfh v©x x 100" , 

(iii)	 A = : X®M§»yvG¤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 5xUKG 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« xU 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. 

			   c, o, 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 Koéyh¡fz« mšyJ KoÎW fz« 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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fzÉaš

	 (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 X® M§»y 

cæbuG¤J} {a, e, i, o, u}

15 Ï¡F¡ Fiwthfnth 

rkkhfnth cŸs x‰iw¥gil 

äifKG v©fë‹ fz«

{ x : x X® x‰iw¥gil 

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

0 Ï¡F« 100 Ï¡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) 7Ï‹ kl§Ffshf cŸs äif KG¡fë‹ fz«.

	 (ii) 20 I él¡ Fiwthd gfh v©fë‹ fz«. 

Ô®Î 	 (i) 7 Ï‹ 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 X® Ïaš v© #  8}  v‹w fz¤ij¥ g£oaš Kiwæš vGJf.

Ô®Î	 A = { x : x X® 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‹ mid¤J ehŸfisÍ« bfh©LŸsJ.

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

				    X = {x : x v‹gJ thu¤Â‹ xUehŸ}

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

3
1

4
1

5
1 g$ .. fz« A Ïš 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 Ïš 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 Ï‹ xU gfhfhuâ}

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

Ô®Î 	 (i)	 12 Ï‹ fhuâfŸ 1, 2, 3, 4, 6, 12.  12 Ï‹ 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 Ïš 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‹ik¡fz« mšyJ 

btWik¡fz« v‹wiH¡f¥gL«

F¿p£il¥ go¤jš

Q  mšyJ  {  } bt‰W¡fz« mšyJ Ï‹ik¡fz« 

mšyJ btWik¡fz«

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©Q« fzéaèš, Q  Md 

bt‰W¡fzK«  Áw¥Ãl« bgW»‹wd.

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 Ï‹ kl§F, x N! }

	 (ii)	 B = {x : x X® Ïu£il¥ gfhv©}

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

Ô®Î	 (i)	 A  = {x : x xU 5 Ï‹ 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«

X® 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 X® cW¥ig k£L« 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« X® cW¥ghf¡ bfh©l fz« {Q}

	 (iii)	ó¢Áa¤ij k£L« X® 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¥òfis 

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 Ï‹ x›bthU cW¥ò« fz« B Ï‹ cW¥ghfÎ« ÏU¡F«. 
(ii) fz« B Ï‹ x›bthU cW¥ò« fz« A Ï‹ 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« X Ïš cŸs x›bthU cW¥ò« fz« Y Ï‹ cW¥ghfÎ« 

ÏU¡Fkhdhš, X MdJ Y Ï‹ X® c£fzkhF«.  Ïjid¡ F¿p£oš 

X Y3  vd vGjyh«.

F¿p£il¥ go¤jš

3 c£fz« mšyJ cŸsl§»aJ

X Y3  v‹gij ‘X v‹gJ Y Ï‹ c£fz«’ mšyJ ‘X v‹gJ Y Ïš 

cŸsl§»aJ’ vd¥ go¥ngh«.

M c£fzkšy mšyJ cŸsl§fhjJ

X YM  v‹gij ‘X v‹gJ Y Ï‹ c£fzkšy’ mšyJ ‘X v‹gJ Y Ïš 

cŸsl§fhjJ’ vd¥ go¥ngh«.

vL¤J¡fh£lhf,

	 X = {7, 8, 9} k‰W« Y = { 7, 8, 9, 10 } v‹w fz§fis¡ fUJf.  Ï§F¡ fz« X 
Ï‹ x›bthU cW¥ò« fz« Y Ï‹ cW¥ghfÎ« ÏU¥gij¡ fh©»nwh«.

vdnt, X v‹gJ Y Ï‹ c£fzkhF«.  mjhtJ, X Y3 .

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

vªjbthU fz¤Â‰F« X X3  MF«.

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

vªjbthU fz¤Â‰F« XQ 3 .
		  (iii)	 X Y3  k‰W« Y X3  våš, X = Y MF«. 
			   Ïj‹ kWjiyÍ« c©ik.  mjhtJ, X = Y våš, X Y3  k‰W« Y X3  

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«

 X Y3  k‰W« X Y!  v‹wthW ÏU¥Ã‹, fz« X MdJ fz« Y Ï‹ 

jF c£fz« vd¥gL«. Ïjid¡ F¿p£oš X Y1  vd vGjyh«. Y 
v‹gJ X Ï‹ äif fz« (Super set) vd¥gL«.

F¿p£il¥ go¤jš

1 jF c£fz«

X Y1  v‹gij ‘X v‹gJ Y Ï‹ jF c£fz«’ vd¥ go¥ngh«.

F¿¥ò
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vL¤J¡fh£lhf,

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

Ï§F, X Ï‹ x›bthU cW¥ò« Y Ï‹ cW¥ghF«.  nkY« X Y! .

	vdnt, X v‹gJ Y Ï‹ jF  c£fzkhF«.

		  (i)	 jF c£fz«, äif fz¤ijél Fiwªjg£r« X® 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 mid¤J¡ 

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

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

X Î¡F« Q1X MF«.

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

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

F¿¥ÃL»wJ.   X Y3  v‹w F¿pL, X v‹gJ Y Ï‹ 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
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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 Ï‹ mL¡F¡fz«

A Ï‹ 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 Ï‹ c£fz§fŸ

, { 3}, {4}, { 3,4}Q - -  MF«.

	 vdnt, A Ï‹ 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 Ï‹ 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£ltizæš 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 Ï‹ 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 Ï‹ kl§Ffshf cŸs äif KG¡fë‹ fz«

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

	 (v)	 ‘computer’ v‹w brhšèš cŸs vG¤Jfë‹ 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 Ï‹ 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 X® 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 X® M§»y bkŒbaG¤J}
	 (iii)	 X = {x : x X® 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 X® Ïu£il Ïašv©}

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

	 (v)	 P = ‘freedom’ v‹w brhšèš cŸs vG¤Jfë‹ 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! = X® 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 X® Ïu£il KG 0 < x < 10}

	 (iv)	 P = {x : x v‹gJ 10 Ï‹ 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}, { }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 Ï‹ c£fzkhFkh?      	 (ii)  Y v‹gJ X Ï‹ c£fzkhFkh?

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

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

	 vd¢nrhÂ¡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 X® Ïaš v©}

	 B = {x : x X® 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¤Jfz« (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¤Jfz« vd¥gL«. 

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

		   x›bthU  fz¡»‰F«  mid¤Jfz«  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¤Jfz¤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 Ïš Ïšyhj Mdhš mid¤Jfz« U Ïš cŸs cW¥òfis¡ 

bfh©l fz«, A Ï‹ 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 Ï‹ ãu¥ò¡fz« AlI 

gl« 1.2 Ïš 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 Ïš 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 Ï‹ 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 Ïš 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 Ïš 

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 Ïš 

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 Ïš 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 Ïš 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 Ïš 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 Ïš ÏUªJ : , k‰W«A B x x A x B x A B3 +g! != " , vd vGjyh«.  

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

_y« eh« A B3  Ï‹ 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
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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 Ï‹ 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 Ï‹ 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 Ïš 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 Ïš cŸs Mdhš B Ïš 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 Ïš cŸs Mdhš A Ïš 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

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



28

m¤âaha«1
(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

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 Âiu¥gl§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
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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

gl« 1.33

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



31

fzÉaš

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©oUªjhš, 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, 180n A B n A B,- = =^ ^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£LfisÍ« 

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®. 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 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 Ï¡F é©z¥Ã¤jh®fŸ. 

82  khzt®fŸ ÃçÎ II Ï¡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©ilÍ« 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 Ï‹ 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

	 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.
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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.

gæ‰Á 1.4

	 rçahd éilia¤ nj®ªbjL

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 Ï‹ 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 Ï‹ jF c£fz« MF«.

	 (ii)	 vªj xU fz« A ¡F«, Q  v‹gJ A Ï‹ jF c£fz« MF«.

	 (iii)	 vªj xU fz« A ¡F« A v‹gJ A Ï‹  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 Ï‹ 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) : xUÏu£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 Ï‹ jF c£fz« våš, A B+ =

	 (A) A	 (B) B	 (C) Q 	 (D) A B,

17.	 A v‹gJ B Ï‹ 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

B
U

A

B
U

A
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ÃidÉš bfhŸf. . .

�� e‹F tiuaW¡f¥g£l bghUŸfë‹ 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« X Ïš cŸs x›bthU cW¥ò« fz« Y Ï‹ cW¥ghfÎ« ÏU¡Fkhdhš, 

X MdJ Y Ï‹ X® c£fzkhF«.

�� X Y3  k‰W« X Y!   v‹wthW ÏU¥Ã‹, fz« X MdJ fz« Y Ï‹ 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 Ï‹ 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«.

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

MF«.

�� fz« A Ï‹ cW¥òfis¤ jé®¤J mid¤J¡fz« U Ïš cŸs 

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

ãu¥ò¡fz¤ij Al  mšyJ Ac 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£Lfz« 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=  
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braš 2

braš 1

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

B Ïš 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= = +

	 A B+l , A B+  k‰W« A B+ l  M»at‰iw bt‹gl¤Âš F¿¤J, Ït‰¿‹ nr®¥ò 

fz¤ij¡ fh©f.

	 bfhL¡f¥g£LŸs bt‹gl¤Âid¥ ga‹gL¤Â 

	 Ã‹tU« T‰WfŸ x›bth‹¿idÍ« 

	 rç mšyJ jtW vd¡ F¿¥ÃLf. 

t. v© fz¢brašfŸ rç mšyJ jtW

1. A B1

2. B A1 l

3. { }A B+ =

4. A B A+ =l l

5. B A1l

6. AQ 1

7. A B A+ =l l

8. A B B, =l l

A B
U
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braš 3

	 bfhL¡f¥g£LŸs F¿¥òfis ga‹gL¤Â brhš éisah£il ó®¤Â brŒf. 

	 brh‰fis ÏläUªJ tykhf ó®¤Â brŒf.

1.	 { , , }, { , , },A o r y B r u y A B,= = =

2.	 { , , , , , }, { , , , , },C k m o r w z D k o r t w C Dk= = =

3.	 { , , , , . }, { , },U h i k p t w W k p W= = =l

4.	 { , , }, { },M t e s N s M N and M N, += = =

5.	 { , , , }, { , , , },P h i k s Q g i m s P Q+= = =

6.	 { , , , , , , , }, { , , , , }, { , , , , , }, ( )U a b e m r u v y L a b e m u K a b m r u y L K+= = = =l

7.	 { , , , , , , }, { , , , , , },X d e n o p s u Y d h n o s u X Y+= = =

8.	 { , , , , , }, { , , , , },A a b c d n s B a d h n t A B+= = =

9.	 { , , , , , , }, { , , , },U o p r s u v y D p r s v D= = =l

10.	 { , }, { , , },E a e F r e a E F,= = =

11.	 { , , , , }, { , , , , , },K n o v w x L m n o p w r K L+= = =

12.	 { , , , , }, { , , , , , },P a d e n p Q a b c m n o P Q+= = =

13.	 { , , , , , , , }, { , , , , }, { , , , , }, ( ) ( )andX e h r p s t x v Y e m p u x Z e n r t w X Y X Z+ += = = =

1

3

5

7

9

11

13

6

2

4

8

10

12
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braš 5

braš 4

3 5

7

1
9

15

U

11
13 17

19

2

4 6
8 10 12
14 16
18 20

A B

	 bt‹gl¤Âid¥ ga‹gL¤Â bfhL¡f¥g£l 

fz§fis étç¤jš, fz¡f£lik¥ò k‰W« 

g£oaš Kiwfëš F¿¥ÃLf.

	 (i)  A			  (ii) B		  (iii) U		  (iv) Bl		 (v) A B+

	 ‘statistics’  v‹w th®¤ijæš cŸs vG¤J¡fë‹ fz« B våš, Ã‹tU« 

x›bth‹¿idÍ« rçah mšyJ jtwh vd¡ F¿¥ÃLf.

	 (i)	 {t} !  B		  		  (ii)	 {a, c} 1  B	

	 (iii)	 { } 1  B		  		  (iv)	 n(B) = 10	

	 c§fŸ gŸëæš v£lh« tF¥ò gæY« khzt, khzéaç‹ Kjš gUt¤Â‹ 

FA(a1) k‰W« FA(b1) juãiy kÂ¥Õ£L got§fis fâj MÁçaçläUªJ 

bg‰W FA(a1) k‰W« FA(b1) M»at‰¿š juãiy A2 bg‰w khzt, 

khzéa®fë‹ gÂbt©fis bfh©L Kiwna P, Q v‹w ÏUfz§fis 

mik¤J ( ) ( ) ( ) ( )n P Q n P n Q n P Q, += + -  v‹gij rçgh®¡f. 

	 c§fŸ bjUéš ryit ÏaªÂu« (washing machine) ga‹gL¤J« FL«g§fë‹ 

v©â¡if, fâå (Computer) ga‹gL¤J« FL«g§fë‹ v©â¡if 

k‰W« Ïu©oidÍ« ga‹gL¤J« FL«g§fë‹ v©â¡if M»at‰iw 

nrfç¤J  nrfç¡f¥g£l étu§fis bt‹gl¤Âš F¿¥Ã£L¡ fh£Lf. 

braš Â£l« 11
2
3

braš Â£l« 21
2
3
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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)	 : xUäifÏu£il¥gil v©x x" ,	 (ii) : 20xUKGv©k‰W«x x x <" ,

	 (iii)	 3xUäifKGk‰W« ‹ kl§Fx x:" ,	

	 (iv)	 : 15xUx‰iw Ïašv©k‰W«x x x <" ,

	 (v)	 : 'v‹gJ v‹wbrhšèšcŸs xUvG¤Jx x 'computer" ,

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 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¤Jfë‹ fz«

	 (v)	 Q = 10 Ï¡F«, 20 Ï¡F« Ïil¥g£l cŸs gfhv©fë‹ fz«

6.	 (i)	 4  (ii) 21 (iii) 1  (iv) 0  (v) 9  

7. 	 (i)	 Koéyh¡fz«  	     (ii) KoÎWfz«  

	 (iii)	  Koéyh¡fz«	 (iv) Koéyh¡fz«	 (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  Ïš cW¥òfŸ VJ« Ïšiy. Mdhš, Q" , xU cW¥ig¡ bfh©LŸsJ.

12.	  x›bth‹W« k‰wt‰¿èUªJ khWg£lJ.

		  Q  Ï‹ cW¥òfŸ VJ« Ïšiy		
		  0" , X® cW¥ig¥ bg‰WŸsJ, i.e., 0.	
		  Q" , X® cW¥ig¥ bg‰WŸsJ, i.e., bt‰W¡fz«
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13.  (i)  M   (ii) 3    (iii) 3      (iv)  M       

14.  (i)  X v‹gJ Y Ï‹ c£fzkšy  (ii)  Y v‹gJ X Ï‹ c£fz«

15.   A v‹gJ B Ï‹ 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
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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 = - - -" ,

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 1.4

1. A		  2. D	 3. B	 4. D	 5. B	 6. A	 7. C	 8. A	 9. D	 10. C	 11. A	 12. B	

13. B		  14. D	15. C	 16. A	 17. C	 18. D	 19. A	 20. C	

N

U
M

5
10

8
11

6
7
9

12 13
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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 Ïš #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.

bkŒba© bjhF¥ò
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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 Ï‹ 

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 Ï‹ 

ty¥òw« k£L« 

Koéšyhkš ÚŸ»wJ.

gl« 2.2

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

Ï¡nfhL 0 Ï‹ 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?

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
 Ï¡F Ïilna mikªJŸsd. 

4
1  k‰W« 

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

vL¤J¡fh£L 2.1Ïš 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« X® 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
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 	  nk‰f©l vL¤J¡fh£oèUªJ, 

16
7   Ï‹ 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  Ï‹ 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  Ï‹ 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  Ï‹ 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 Ïš 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 Ï‹ mL¡Ffis¥ Ã‹d¤Â‹ gFÂfshf¡ bfh©oU¡F« 

k‰W« 2,5 v‹git 10 Ï‹ 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  Ï‹ jrk éçéid¥ ga‹gL¤Â 

, , ,
7
3

7
4

7
5

7
6   M»at‰¿‹ jrk éçÎfis¥ bgWf.

c§fŸ 
Áªjid¡F
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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) Ïš vL¤J¡bfh©l jrk v©âš cŸs v©QU 8 Ï¡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©) Ï‹ njhuha kÂ¥ghf 

vL¤J¡ bfhŸtJ tH¡f«. 

	
	 ».K 500 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 500) 

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 Ï‹ 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  Ï‹ 

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 Ïš, Ãjhfu° nj‰w¥go,

	 OB2 	 = OA2  + AB2

		  = 1 12 2
+

	 OB2 	 = 2
	 OB	 = 2

	
	 O Ï‹ 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) Ïš 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 Ïš Ãjhfu° nj‰w¥go,

		 OD2 	 = OC CD2 2
+

			   = 12
2 2
+^ h  = 3

          `  OD = 3

	  O Ï‹ 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« 2.6
2

2

– – ––

gl« 2.7
2 3

3

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»jKwh 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  Ï¡F«  

11
9  Ï¡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 Ï¡F« 4 Ï¡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« 2.8Ïš 

fh£oÍŸsthW F¿¥ÃLnth«. 3 Ï‹ 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 Ïš 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 Ïš 

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 Ïš 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  Ï‹ ãiyia bjhl® cU¥bgU¡f Kiwæš fh©ngh«. 

Ï« KiwahdJ gl«. 2.11 Ïš 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 Ï¡F beU¡fkhf mikªJŸsij¡ 

fh©»nwh«.

	 ÏnjKiwia¥ ga‹gL¤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«.

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‹ T£lš, 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‹ 

T£lš, 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‰¿‹ T£lš 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‹ T£lš, 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‹gj‹ bghUŸ b a2
=  k‰W« 0b >  v‹gjhF«.

	 2 2 4# =  v‹gjhš 2 v‹gJ 4 Ï‹ xU t®¡f _ykhF«. Mdhš ( ) ( )2 2 4#- - =  
v‹gjhš 2-  v‹gJ« 4 Ï‹ 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©.

gæ‰Á 2.4

1.	 bjhl® cU¥bgU¡f Kiwia¥ ga‹gL¤Â 

	 (i) v© nfh£o‹ ÛJ 3.456 Ï‹ ãiyia¡ fh©f.

	 (ii) v© nfh£o‹ ÛJ 6.73  Ï‹ ãiyia 4 jrk Ïl¤ÂU¤jkhf¡ fh©f.
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gæ‰Á 2.5

	 rçahd éilia¤ nj®ªbjL

1.	 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©

2.	 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.

3.	  
4
3-  Ï‹ jrk tot« 

	 (A) – 0.75	 (B) – 0.50	 (C) – 0.25	 (D) – 0.125

4.	 0.3  Ï‹ 
q
p  tot«

	 (A) 
7
1 	 (B) 

7
2 	 (C) 

3
1 	 (D) 

3
2

5.	 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« .

6.	 Ã‹tUtdt‰¿š vJ KoÎW jrk éçit¥ bg‰WŸsJ?

	 (A) 
32
5 	 (B) 

9
7 	 (C) 

15
8 	 (D) 

12
1

7.	 Ã‹tUtdt‰¿š vJ é»jKwh v©zhF«?

	 (A) r 	 (B) 9 	 (C) 
4
1 	 (D) 

5
1

8.	 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)
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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  Ï‹ 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«.

	 �	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»jKwh v©zhF«.

	 �	xU é»jKW v© k‰W« xU é»jKwh v© Ït‰¿‹ T£lš 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‹ T£lš, 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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bkŒba© bjhF¥ò

braš 2

braš 1

	 Ã‹tU« gl¤ij¥ ga‹gL¤Â bfhL¡f¥g£LŸs T‰WfŸ x›bth‹iwÍ« rç 

mšyJ jtW vd¡ fhuz« k‰W« vL¤J¡fh£Ll‹ TWf.

	  
	 (i) 	 x›bthU Ïašv©Q« xU KG MF«.

	 (ii)	 0 xU Ïašv© MF«. 

	 (iii)	 x›bthU KGÎ« X® Ïašv© MF«. 

	 (iv)	 3  xU é»jKW v© MF«

	 (v)	 x›bthU bkŒba©Q«  xU é»jKwh v© MF«. 

	 Ã‹tU« T‰Wfis =, f , ,  mšyJ +  M»a F¿pLfis ga‹gL¤Â ãu¥òf. 

Ï§F  N  - Ïašv©fë‹ fz«, W  - KGv©fë‹ fz«, Z  - KG¡fë‹ fz«, 
Q  - é»jKW v©fë‹ fz«,  T  - é»jKwh v©fë‹ fz« k‰W« 

R  - bkŒba©fë‹ fz« v‹f. x›bthU T‰iwÍ« c©ikah¡F« mid¤J 

éilfisÍ« jUf.

(i)	 N   _________  Z 		  (ii)	 N   _________  R  =  R

(iii)	 N   _________  W  = N  	 (iv)	 Q   _________  T   =  Q

(v)	 Tl  _________  Q 		  (vi)	 Z   _________  R   =  Z

(vii)	 T   _________  Q   = R  

é»jKW v©fŸ

Z

Q

KG¡fŸ

KG v©fŸW

é»jKwh v©fŸ
Ïaš

v©fŸ
N

bkŒba©fŸ R
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m¤âaha«2
braš 3

	 ÑœfhQ« m£ltizia ó®¤Â brŒf.

v© Ïaš KG KG¡fŸ é»jKW é»jKwh bkŒ

8 M«

–11 M«

0 Ïšiy

4
1

M«

r M«

7 Ïšiy

6.32 Ïšiy

1.555g Ïšiy Ïšiy Ïšiy

.2 91 Ïšiy

16 Ïšiy

	 xU btŸis¤jhëš msÎnfhš k‰W« ftuha¤Â‹ cjéÍl‹ K¡nfhz¤Â‹ 

f®z« 10  tU«tiu t®¡f_y RUŸ (Square root spiral) tiuf.

(mšyJ)

	 fh»j ko¥Ã‹ _y« K¡nfhz¤Â‹ f®z« 10  tU«tiu t®¡f_y RUŸ  

(Square root spiral) tiuf.

braš Â£l« 11
2
3
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bkŒba© bjhF¥ò

braš Â£l« 21
2
3

	 r  Ï‹ tuyh‰iw MuhŒªJ vGJf.  nkY« mj‰F¥ ga‹gL¤j¥g£l _y§fis  

(sources) g£oaèLf.

(mšyJ)

	 fâj nkij ÏuhkD#‹ v© 1729 Ï‹ K¡»a¤Jt¤ij m¿ªJ bfhŸf.

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= =  
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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.   B		  2. C	 3. A	 4. C	 5. B	 6. A	 7. A	 8. D	

-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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3.1 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.

3.2	 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 

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. 

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«
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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 cŸs 

kh¿fS¡F v©fis ÃuÂæL«nghJ »il¡f¥bgW« éisbt© m«kh¿fë‹ 

kÂ¥òfS¡fhd 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 X® 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«.

	 X® 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

 Ï‹ bfG x4-  k‰W« 
y
xz

2

 Ï‹ 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 X® cW¥ig k£L« bfh©l Ïa‰fâj¡ 

nfhitahf fUj¥gL«. Ï›thwhd X® cW¥ig k£L« 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 X® <UW¥ò¡ nfhit. mnjngh‹W

2 3 4xy x
1

- + -
-  v‹gJ _ÎW¥ò¡ nfhit vdÎ« Ïu©L mšyJ mj‰F nk‰g£l 

cW¥òfis¡ bfh©l nfhit xU gšYW¥ò¡ nfhit vdÎ« miH¡fyh«.

3.3	 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 X® 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.

3.3.1 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«.

3.3.2	 gšYW¥ò¡ nfhitfë‹ tiffŸ

K¡»a fU¤J                    cW¥òfë‹ v©â¡if mo¥gilæyhd

                                              gšYW¥ò¡ nfhitfë‹ tiffŸ

XUW¥ò¡ nfhit

X® cW¥ig k£Lnk 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.	 X® <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 3.1
	 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 3.2

	 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 3.1

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 Ï‹ 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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3.3.3	 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 Ï‹ 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 Ï‹ 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 Ï‹ 

xU ó¢Áa« MF«.

K¡»a fU¤J                                    gšYW¥ò¡ nfhitæ‹ ó¢Áa«

p x^ h  v‹gJ  x Ïš xU gšYW¥ò¡ nfhit v‹f.   p a^ h = 0 våš, a 
v‹gJ  p x^ h Ï‹ 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 3.3

	 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 3.4

	 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«.

3.3.4	 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-  Ï‹ 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 Ï‹ _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 3.5

	 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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m¤âaha«3
vL¤J¡fh£L 3.6
	 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 Ï‹ 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 Ï‹ 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 Ï‹ 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 Ï‹ xU _y« MfhJ.

gæ‰Á 3.2

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£LŸsit 

_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

3.3.5	 gšYW¥ò¡ nfhitfë‹ tF¤jš 

	 Ïa‰fâj¤Âš ( )p x  k‰W« ( )g x  v‹w gšYW¥ò¡ nfhitæ‹ tF¤jiy 

nfhitfë‹ tF¤jš goãiyfshf vGj ÏaY«.
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K¡»a fU¤J                                     gšYW¥ò¡ nfhitfë‹ tF¤jš goãiy

( )p x  k‰W« ( )g x  v‹gd ÏU gšYW¥ò¡ nfhitfŸ, ( )p x  Ï‹ go  $ ( )g x  Ï‹ go, 

nkY« ( )g x 0!  v‹wthW cŸsJ våš, ( )q x  k‰W« ( )r x  v‹w jå¤Jtkhd ÏU 

gšYW¥ò nfhitfis 
( )p x  = ( )g x ( )q x  + ( )r x         ... (1)

v‹wthW fhz ÏaY«.  Ï§F ( )r x  = 0 mšyJ ( )r x  Ï‹ go ( )g x  Ï‹ goia él Á¿aJ.

	 Ï§F tFgL« nfhit ( )p x ,   tF¡F« nfhit ( )g x , <Î ( )q x , ÛÂ ( )r x  MF«.

	 (1) ( 	 tFgL« nfhit = (tF¡F« nfhit x <Î) + ÛÂ

vL¤J¡fh£L 3.7

	 10 4 3x x2
- +   I 2x -  Mš tF¡f¡ »il¡F« <Î, ÛÂia¡ fh©f.

Ô®Î	 Kjèš bfhL¡f¥g£LŸs x›bthU nfhitæ‹ cW¥òfis Ïw§F tçiræš 

(mšyJ VW tçiræš) eh« vGj nt©L«.  Ïj‹go bfhL¥g£LŸs fz¡F 

(3 4 10) ( 2)x x x2
'- + -  vd MF«.

	 (i)	
x
x x3 3
2

=

	 (ii)	 ( )x x x x3 2 3 62
- = -

	 (iii)	
x
x2 2=

	 (iv)	 ( )x x2 2 2 4- = -

	 `  <Î   = x3 2+ 	      ÛÂ  = 14
	 (tFgL« nfhit	= (tF¡F« nfhit x <Î) + ÛÂ v‹w tF¤jš go ãiyæš 

( )( )x x x x3 4 10 2 3 2 142
- + = - + +  cŸsJ.)

vL¤J¡fh£L 3.8

	 (4 6 23 15) (3 )x x x x3 2
'+ - - +  våš <Î k‰W« ÛÂia¡ fh©f.

Ô®Î Kjèš bfhL¡f¥g£LŸs x›bthU nfhitæ‹ cW¥òfis Ïw§F tçiræš 

(mšyJ VW tçiræš) eh« vGj nt©L«.  Ïj‹go bfhL¥g£LŸs fz¡F 

4 6 23 15 ( )x x x x 33 2
'+ - - +^ h  vd MF«.

	 (i)	
x
x x4 4
3

2
=

	 (ii)	 ( )x x x x4 3 4 122 3 2
+ = +

	 (iii)	
x
x x6 6
2

- =

	 (iv)	 ( )x x x x6 3 6 182
- + =- -

	 (v)	
x

x5 5- =-

	 (vi)	 ( )x x5 3 5 15- + =- -

	 `  <Î   =  x x4 6 52
- - 	      ÛÂ  =  0

x 2-

3x + 2
3x2 – 4x + 10
3x2 – 6x 

	 2x + 10
	 2x – 4

		  14

–       +

–      +

x 3+

4x2 – 6x – 5
4x3 + 6x2 – 23x – 15
4x3 + 12x2

	 – 6x2 – 23x
	 – 6x2 – 18x

		  – 5x – 15
		  – 5x – 15

			       0

–       –

+       +

+       +
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vL¤J¡fh£L 3.9

	 8 14 19 8x x x3 2
- - -  I 4 3x +  Mš tF¡f »il¡F« <Î, ÛÂia¡ fh©f.

Ô®Î

	 (i)	
x
x x
4
8 2

3
2

=

	 (ii)	 ( 3)x x x x2 4 8 62 3 2
+ = +

	 (iii)	
x

x x
4
20 5

2
- =-

	 (iv)	 ( 3) 1x x x x5 4 20 52
- + =- -

	 (v)	
x
x

4
4 1- =-

	 (vi)	 ( 3)x x1 4 4 3- + =- -

	 `  <Î   =  x x2 5 12
- - 	 ÛÂ  =  –5

gæ‰Á 3.3

1.	 Ã‹tU« tF¤jèš <Î k‰W« ÛÂia¡ fh©f. 

	 (1)	 (5 8 5 7) ( 1)x x x x3 2
'- + - - 	 (2)   (2 3 14) ( 2)x x x2

'- - +

	 (3)	 (9 4 5 3 ) ( 1)x x x x2 3
'+ + + + 	 (4)   (4 2 6 7) (3 2 )x x x x3 2

'- + + +

	 (5)	 (18 9 7 ) ( 2)x x x2
'- - -

3.4  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 xUgo gšYW¥ò¡ nfhitahš 

tF¤jhš »il¡F« ÛÂ p a^ h MF«.

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»ait Kiwna tF¤ÂfŸ x a+ , ax b-  

k‰W« ax b+  M»at‰¿‹ ó¢Áa§fŸ MF«.

vL¤J¡fh£L 3.10

	 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-  Ï‹ ó¢Áa« 1. 

	 p x^ h I ( x 1- ) Mš tF¤jhš »il¡F« ÛÂ  p 1^ h MF«.  

F¿¥ò

3x4 +

2x2 – 5x – 1
8x3 – 14x2 – 19x – 8
8x3 + 6x2

	 – 20x2 – 19x
	 – 20x2 – 15x

		  – 4x – 8
		  – 4x – 3

			   – 5

–       –

+         +

+        +
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			   Ï¥nghJ,	 p 1^ h	 = 4( ) 5( ) 6( ) 21 1 1
3 2
- + -

		  			   = 4 5 6 2- + -  = 3
				    `   ÛÂ	 = 3.
vL¤J¡fh£L 3.11

	 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 +  Ï‹ 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 3.12
	 2 6 5 9x x ax3 2

- + -  v‹gij ( 2x - ) Mš tF¡f¡ »il¡F« ÛÂ 13 våš, a  
Ï‹ kÂ¥ig¡ fh©f.

Ô®Î	  p x^ h = 2 6 5 9x x ax3 2
- + -  v‹f. x 2-^ h Ï‹ 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

vL¤J¡fh£L 3.13

	 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 .
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vL¤J¡fh£L 3.14

	  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 3.15

	 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 Ï‹ 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)
	 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 Ïš gÂèl, eh« bgWtJ

			   p 3^ h	 =	 54 9 3+ -^ h = 54 27-  = 27

		                       ` 	 ÛÂ	 =  27.
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gæ‰Á 3.4
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 Ï‹ 

kÂ¥ig¡ fh©f.

3.	 x 2+^ h Mš tF¡F« nghJ 6 60x x mx3 2
- + +  vD« nfhitahdJ ÛÂ 2 I¤ 

jUkhdhš  m Ï‹ kÂ¥ig¡ fh©f.

4.	 x 1-^ h v‹gJ 2 2 2mx x x5 63 2
- + -  I  ÛÂæ‹¿ tF¡»wJ våš, m Ï‹ 

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  Ï‹ kÂ¥ig¡ fh©f. 

nkY« ÛÂiaÍ« fh©f.

3.5  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 Ï‹ xU fhuâ MF«.

  p x^ h Ï‹ xU fhuâ ( x–a) våš, p a^ h = 0 MF«.

vL¤J¡fh£L 3.16
	 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 Ï‹ 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
- - +  Ï‹ xU fhuâ MF«.

F¿¥ò
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vL¤J¡fh£L 3.17

	 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 Ï‹ 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 5x x x 43 2
- + +  Ï‹ xU fhuâ MfhJ.

vL¤J¡fh£L 3.18
	 x2 3-^ h v‹gJ 2 9 12x x x3 2

- + +   Ï‹ 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  Ï‹ 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
- + +  Ï‹ xU fhuâ MF«. 

vL¤J¡fh£L 3.19

	 ( 1x - ) v‹gJ 5 4x x mx3 2
+ + + -‹ xU fhuâ våš, m  Ï‹ kÂ¥ig¡ fh©f.

Ô®Î	 p x^ h = 5 4x x mx3 2
+ + +  v‹f

x 1-^ h v‹gJ p x^ h Ï‹ 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-

gæ‰Á 3.5

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
+ - +  Ï‹ xU fhuâah vd¤ Ô®khå.

3.	 fhuâ¤ nj‰w¤ij¥ ga‹gL¤Â x 1-^ h v‹gJ 4 9x x x6 73 2
- + -  Ï‹ xU 

fhuâ vd ãUÃ.
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4.	 x2 1+^ h v‹gJ 4 4 1x x x3 2
+ - -  Ï‹ xU fhuâah vd¤ Ô®khå.

5.	 x 3+^ h v‹gJ 3 24x x px3 2
- - +  Ï‹ xU fhuâ våš, p  Ï‹ kÂ¥ig¡ fh©f.

gæ‰Á 3.6

	 rçahd éilia¤ nj®ªbjL

1.	 2 3 2 3x x x
3 2
- - +  v‹w gšYW¥ò¡nfhitæš x

2  k‰W« x  Ï‹ bfG¡fŸ Kiwna 

	 (A) 2,3	 (B) –3,–2	 (C) –2,–3	 (D) 2,–3

2.	 4 7 6 1x x x
2 3
- + +  v‹w gšYW¥ò¡nfhitæ‹ go

	 (A) 2		 (B) 1	 (C) 3	 (D) 0

3.	  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

4.	 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

5.	  2 5x -  v‹w gšYW¥ò¡nfhitæ‹ ó¢Áa«

	 (A) 
2
5 	 (B)

2
5- 	 (C) 

5
2 	 (D)

5
2-

6. 	 3 1 0x - =  v‹w gšYW¥ò¡nfhit¢ rk‹gh£o‹ _y«

	 (A) x
3
1=- 	 (B) x

3
1= 	 (C) 1x = 	 (D) 3x =

7.	  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 = -

8.	 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

9.	 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

10.	 ax b-^ h v‹gJ p x^ h Ï‹ xU fhuâ våš,

	 (A) 0p b =^ h 	 (B) 0p
a
b- =` j 	 (C) 0p a =^ h 	 (D) 0p

a
b =` j

11.	  3 10x x
2
- -  Ï‹ fhuâfëš x‹W

	 (A) 2x - 	 (B) x +5	 (C) x – 5	 (D) x – 3

12.	  2 2 1x x x
3 2
- + -  Ï‹ fhuâfëš x‹W  

	 (A) 1x - 	 (B) 1x + 	 (C) 2x - 	 (D) 2x +
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braš 1

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 Ïš xU gšYW¥ò¡nfhit  v‹f. p a^ h = 0 våš, a v‹gJ p x^ h Ï‹ 

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^ h v‹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 Ï‹ xU fhuâ MF«. 

   	 ÏlJg¡f« bfhL¡f¥g£LŸs 

cW¥òfëèUªJ:

	 (i)	 FiwªjJ _‹W bt›ntW 

gšYW¥ò¡ nfhitfis 

cW¥òfë‹ v©â¡ifæ‹ 

mo¥gilæš mik¡fÎ«.

	 (ii)	FiwªjJ _‹W bt›ntW 

gšYW¥ò¡ nfhitfis 

mj‹ goæ‹ mo¥gilæš 

mik¡fÎ«.

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



ïa‰fÂj«

85

braš 3

braš 2

	 ÚŸtF¤jš Kiwæš 4 5 7 6x x x
3 2
- + +  I (x – 1) Mš tF¡f¡ »il¡F« 

ÛÂia¡ fh©f. ÛÂ¤nj‰w¤Â‹ _y« c‹ éilia¢ rçgh®¡fÎ«.

	 ÚŸtF¤jš Kiwæš 2 6 5 2x x x
3 2
- + -  I (x – 2) Mš tF¡f¡ »il¡F« 

ÛÂia¡ fh©f. ÏÂèUªJ Ú m¿tJ v‹d? 

ÁªÂ¡f !

	 xU gšYW¥ò¡ nfhitia k‰bwhU gšYW¥ò¡ nfhitahš tF¡f ÏaYkh !

gæ‰Á 3.1

1.	 (i)	 xU kh¿ gšYW¥ò¡nfhit		  (ii) xU kh¿ gšYW¥ò¡nfhit

	 (iii)	 xU kh¿ gšYW¥ò¡nfhit

	 (iv)	 x Ï‹ mL¡F  KGv© mšy. vdnt, xU gšYW¥ò¡nfhit mšy.

	 (v)	 t Ï‹ 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
+ + +  
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gæ‰Á 3.2

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 3.3

1.	 <Î x x5 3 22
- + , ÛÂ –5

2.	 <Î x2 7- , ÛÂ 0

3.	 <Î 2x x3 22
+ + , ÛÂ 7

4.	 <Î x x2 4 92
- + , ÛÂ –20

5.	 <Î x7 5+ , ÛÂ –8

gæ‰Á 3.4

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 3.5

1.	 (i)	 fhuâ 	 (ii) fhuâ 		  (iii) fhuâ mšy 	 (iv) fhuâ mšy

2. 	  fhuâ mšy 	 4. fhuâ		  5. p 10=

gæ‰Á 3.6

1. B		  2. C	 3. A	 4. B	 5. A	 6. B	 7. D	 8. B	 9. C	 10. D	 11. C	 12. A	
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njÄ°
(640 - 546 BC)

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»a 

fz¡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®. 

4.1	 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‰W»wJ. 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£lt‰¿‹ 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.

4
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4.2	 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 
O 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 O 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«.

4.2.1	 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
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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«.

4.2.2	 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

4.2.3	 K¡nfhz§fŸ (Triangles)

	 xU K¡nfhz¤Â‹ _‹W nfhz§fë‹ TLjš180c.

	  +A + +B ++C = 180c(gl« 4.1.)		

 		  (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« 4.1

F¿¥òiu

B

A

DC
gl« 4.2

l
2

l
1

1 2

34

5 6

78

m

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



m¤âaha«4

90

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 4.1

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 Ï‹ 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 Ï‹ 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  Ï‹ 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 Ïš 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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4.3	 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«.

4.3.1	 rçtf«, Ïizfu«  k‰W« rhŒrJu¤Â‹ g©òfŸ

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«

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.

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) Mfnt, rJu« v‹gJ xU br›tf«, rhŒrJu« k‰W« Ïizfu« vd¡ fhzyh«.

4.4	 Ïizfu« (Parallelogram)
	 vÂ®¥g¡f§fŸ Ïizahf cŸs eh‰fu« Ïizfu« MF«.

4.4.1	 Ïizfu¤Â‹ g©òfŸ 

g©ò 1	 : X® Ïizfu¤Â‹ vÂ®¥ g¡f§fŸ rk«.

juÎ		  : ABCD v‹gJ X® 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 1Ï‹ kWjiy :	 xU eh‰fu¤Â‹ vÂ®¥g¡f§fŸ rkbkåš, mªj eh‰fu« X® 

ÏizfukhF«.

g©ò 2	 : X® Ïizfu¤Â‹ vÂ®¡ nfhz§fŸ rk«.

juÎ 		  :	  ABCD v‹gJ X® 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« 4.3

A

D C

B
gl« 4.4
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A

D C

B

M

gl« 4.5

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 Ï‹ 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 Ï‹ 

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 Ï‹ ika¥òŸë

  		  `  Ïizfu¤Â‹ _iyé£l§fŸ x‹iwbah‹W ÏUrk¡ T¿L«  

g©ò 3 Ï‹ 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 4.1

	 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 4.2

	 Ïizfu« ABCD Ïš +A = 65c våš, +B, +C k‰W« +D M»at‰iw¡ fh©f.

Ô®Î	 ABCD  X® 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 4.3

	 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« 4.6
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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 4.4

	 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 4.2

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 x® 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« 4.7

A B

D C

76c

gl« 4.8

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  Ï‹ 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 Ï‹ nfhz ÏUrkbt£ofŸ P v‹w 

òŸëæš rªÂ¡»‹wd våš, +APB = 90c  vd ãUÃ.

gæ‰Á 4.3
	 rçahd éilia¤ nj®ªbjL

1.	 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

2.	 bfhL¡f¥g£LŸs gl¤Âš BOC+  Ï‹ ÏU rkbt£o OP k‰W« +AOC Ï‹ ÏU 

rkbt£o   OQ våš,  +POQ Ï‹ kÂ¥ò  

	 (A) 90c	 (B) 120c
	 (C) 60c	 (D) 100c

3.	 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  
4.	 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

5.	 bfhL¡f¥g£LŸs gl¤Âš +B:+C = 2:3 våš,  +B Ï‹ kÂ¥ò 

	 (A) 120c	 (B) 52c	

	 (C) 78c	 (D) 130c

6.	 Ïizfu« ABCD Ïš AB Ï‹ ika¥òŸë E k‰W« +BCD Ï‹ nfhz ÏU rkbt£o 

CE våš  +DEC Ï‹ msÎ	

	 (A) 60c	 (B) 90c	 (C) 100c	 (D) 120c	

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

O BA

Q
C

P

A

B C

130c
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braš 2

braš 1

ÃidÉš bfhŸf. . .

�� X® Ïizfu¤Â‹ vÂ®¥ g¡f§fŸ rk«.

�� X® 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.

	 eh‰fu« x‹¿id tiuªJ mj‹ x›bthU g¡f¤Â‹ ika¥òŸëfis f©LÃo,  

mL¤jL¤j g¡f§fë‹ ika¥òŸëfis Ïiz¡fÎ«.

	 1.	 »il¤j òÂa tot¤Â‹ bga® v‹d?
	 2.	 mid¤J eh‰fu¤ÂY« Ï¥òÂa tot« »il¡F« v‹gJ c©ikahFkh?
	 3.	 btë¥òw eh‰fu¤Âš kh‰w« V‰gL¤J«nghJ c£òw eh‰fu¤Âš v¤jifa 

kh‰w« ãfœ»wJ?

	 xU m£ilæš Ïizfu¤ij tiuªJ mjid bt£o vL¤J¡bfhŸ. mj‹  

VnjD« xU _iyé£l¤Â‹ têna bt£o Ïu©L K¡nfhz§fis¤ jahç¡f. 

	 xU K¡nfhz¤ij k‰bwhU K¡nfhz¤Â‹ nkš bghUªJkhW it.  m›thW 

it¡F«nghJ v‹d fh©»whŒ?
	 Ïnj braiy Ïizfu¤Â‹ k‰bwhU _iyé£l¤ij¡ bfh©L brŒJ gh®.
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braš 3
	

	 X® m£ilæš Ïizfu« x‹iw tiuªJ mij bt£o vL¤J¡bfhŸ.   mj‹ ÏU 

_iyé£l¤Â‹ têna eh‹F K¡nfhz§fshf bt£o vL.

	 xU K¡nfhz¤Â‹ ÛJ k‰w K¡nfhz¤J©Lfis bghU¤Â¥ ghh¤¤hš 

ÏUnrho r®trk K¡nfhz§fŸ »il¥gij fhzyh«. 

	 neh¡f« : eh‰fu¤Â‹ c£nfhz§fë‹ TLjiy m¿ªJbfhŸSjš

	 njitahd bghU£fŸ: tiugl¤jhŸ, msÎnfhš, ghifkhå k‰W«  

f¤jç¡nfhš 

têKiwfŸ:

1.	 xU tiugl¤jhŸ mšyJ m£ilæš gšntW tifahd eh‰fu§fis bt£o 

vL¤J¡bfhŸ.

2.	 eh‰fu¤Â‹ eh‹F  c¢Á¡nfhz§fS« jå¤jå¤ J©Lfshf¡ »il¡F«go 

bt£o vL¡fÎ«.  

3.	 bt£o vL¤j eh‹F¤ J©LfisÍ« xG§FgL¤Â eh‰fu¤Â‹ eh‹F 

nfhz§fë‹ TLjiy nfhz§fis msªj¿ahknyna f©LÃo.

4.	 eh‰fu¤Â‹ nfhz§fis msªJ Ã‹tU« m£ltizia¥ ó®¤Â brŒJ cdJ 

éilia¢ rçgh®. 

eh‰fu¤Â‹ 

tif
nfhz« 1 nfhz« 2 nfhz« 3 nfhz« 4

nfhz§fë‹ 

TLjš 

Ïizfu«

br›tf«

rJu«

rhŒrJu«

rçtf«

braš Â£l« 11
2
3
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	 neh¡f« : Ïizfu¤Â‹ g©òfŸ

	 njitahd bghUŸfŸ: tiugl¤jhŸ, msÎnfhš, ghifkhå  k‰W«  

f¤jç¡nfhš

têKiw:

1.	 xU tiugl¤jhëš gšntW tifahd eh‰fu§fis bt£o vL¤J¡bfhŸ.

2.	 bt£obaL¡f¥g£l eh‰fu cUt§fis¡ bfh©L Ñœ¡f©l m£ltizæš  
ü mšyJ  X vd¡ F¿æLf.

g©òfŸ rJu« rhŒrJu« br›tf« Ïizfu«

vÂ®¥g¡f§fŸ rk«

vÂ®¥g¡f§fŸ Ïiz

mL¤JŸs g¡f§fŸ rk«

mid¤J nfhzK« 

br§nfhz«

vÂ®¡ nfhz§fŸ rk«

_iyé£l§fŸ 

x‹iwbah‹W ÏUrk¡ 

T¿L«

_iyé£l§fŸ 

br§nfhz¤Âš 

x‹iwbah‹W ÏUrk¡ 

T¿L« 

_iyé£l§fŸ 

eh‰fu¤ij Ïu©L 

r®trk K¡nfhz§fshf¥ 

Ãç¡F«

_iyé£l§fŸ mséš 

rk«

braš Â£l« 21
2
3
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gæ‰Á 4.1  

1.	 (i) 27c		 (ii) 66c 	 (iii) 42c 	 (iv) 55c 	     (v) 70c 	 2. (i) 122c 	 (ii) 32c 	  (iii) 60c      (iv)140c

	 (v) 80c 		  3.	(i) 80c 		 (ii) 35c 	   4.	(i) 60c    (ii) 144c .   (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 4.2 

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 4.3 

1. C		  2. A	 3. C	 4. A	 5. B	 6. B	
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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®£.

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 tšYe® 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

●	 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« Ñœ¥òw« 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

1

2

3

4

5

6

7

8

1

2
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6

7

X

Y

Y

X
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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 Ïš, 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

1 2 3 4 5 612345 O
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gl« 5.2

1 2 3 4 5 612345 O
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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 Ïš, 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 Ïš 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 Ïš 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

Xl

Y l

gl« 5.5

1 2 3 4 5 612345 O
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gl« 5.4

(–, +)

(–, –) (+, –)

(+, +)

F¿¥ò
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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 Ï‹ 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)
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gl« 5.6
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Ô®Î	

(i)	 fh®OÁa‹ js¤Âš (5,4) v‹w òŸëia¡ F¿¡f, x = 5 Ïš xU F¤J¡nfhL«, 

y = 4 Ïš 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-  Ïš xU F¤J¡nfhL«, 

y = 3 Ï 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 Ïš xU 

F¤J¡nfhL«, y = -3 Ïš 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 Ïš xU F¤J¡nfhL«, 

y = –2 Ïš xU »il¡nfhL« tiuaÎ«.  Ïªj Ïu©L nfhLfS« 

bt£o¡bfhŸS« òŸëna D(3, -2) v‹w òŸëahF«. 

gl« 5.7
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-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

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

(–
5
, 
0
)

(–
1

, 
0

)

(2
, 

0
)

(4
, 

0
)

gl« 5.8

1 2 3 4 5 6134 O

1

2

3

4

5

6

7

8

1

3

4

6

7

X

Y

Y

X

5

2

25

A(5, 3)

B(3, 5)

C(–5,–2)

D(–2,–5)
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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

1 2 3 4 5 612345 O

1

3

4

5

6

7

8

1

2

3

4

5

6

7

X

Y

Y

X

2
(4, 2)(0, 2)

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)

(0, 4)

(0, –2)

(0, –4)

(–4, 2) (–1, 2)
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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 Ïš 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 Ï‹ 

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

1 3 4 5 61345 O

1

2

4

5

6

7

8

1

2

4

5

6

7

3

3

2 2

A(2, 3)

X

Y

Y

X

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

F

A

D

E

B

G

C

gl« 5.13

B(–2,3)

C(–2,–3) D(2,–3)
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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¤bjhiyit¡ fh©f.

	 (i) (-7, 2)	  (ii) (3, 5)		  (iii) (8, -7)		  (iv) (-5, -3)

4. 	 Ã‹tU« òŸëfë‹ y-m¢R¤bjhiyit¡ 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 Ï‹ 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 Ï‹ 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 Ï‹ 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 Ïš ÏUªJ B Ï‹ 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«.

xl x

yl

y

O

A

B

y1

y2

{y y2 1−

gl« 5.15

O

A B

x x2 1−

x1 x2{

yl

xl x

gl« 5.14

y
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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 Ïš ÏUªJ x-m¢Á‰F tiua¥g£l F¤J¡nfhLfë‹ 

mo¥òŸëfŸ Kiwna P k‰W« Q v‹f.  A Ïš ÏUªJ BQ é‰F AR v‹w F¤J¡nfhL 

tiuaÎ«. gl« 5.18 Ïš 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 OP x x2 1= = - = -  k‰W«			 
	 BR BQ RQ y y2 1= - = -  

br§nfhz K¡nfhz« ARB Ïš 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 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 x2 1−

P Q

R

{

y y2 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 X® 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 X® 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 Ï‹ 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 Ï‹ 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
- + -   

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



m¤âaha«5

120

	 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 Ïš,  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 X® 

Ïizfu¤Â‹ c¢Á¥òŸëfshdhš, bjhiyÎ N¤Âu¤ij¥ ga‹gL¤Â, p Ï‹ 

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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gæ‰Á 5.3

	 rçahd éilia¤ nj®ªbjL

1.	  (–2,7) v‹w òŸë mikÍ« fhšgFÂ

	 (A)  I	 (B) II	 (C) III 	 (D) IV

2.	  (x,0),  x < 0 v‹w òŸë v§F mikÍ«	

	 (A) ox	 (B) oy	 (C) OXl	 (D) OY l

3.	  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 

4.	  (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

5.	 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«

6.	  (0,8) k‰W« (0,–2) M»a òŸëfS¡F Ïil¥g£l bjhiyÎ

	 A) 6	 B) 100	 C) 36	 D) 10

7.	 (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

8.	 (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
+

9.	 (–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

10.	 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)
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braš 1

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, 

mt‰¿¡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«.

	 tiugl¤jhëš (1, 1), (3, 1) k‰W« (3, 4) M»a òŸëfis¡ F¿¤J mt‰iw 

Ïiz¤J K¡nfhz¤ij cUth¡fÎ«. m«K¡nfhz¤Â‹ Ã«g¤ij 

		  (i)   x -m¢ir bghU¤J 	 (ii)  y -m¢ir bghU¤J tiuf. 

	 m¥Ã«g§fë‹ m¢RbjhiyÎfëš V‰gL« kh‰w§fis m£ltiz¥gL¤J. 
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braš 4

braš 3

braš 2

	 A(4, 5), B(4, 2) k‰W« C(–2, 2)  M»a òŸëfis tiugl¤jhëš F¿¤J mt‰iw 

Ïiz¤J K¡nfhz¤ij cUth¡fÎ«. nkY« D(1, 2) k‰W« E(1, 3.5) M»t‰iw¡ 

F¿¡fÎ«. AD k‰W« BE I Ïiz¡F« nghJ G(2, 3) v‹w òŸëæš bt£L»wjh vd 

MuhŒf.  Ï¥òŸë G(2, 3) v‹gJ Ï«K¡nfhz¤Â‹ eL¡nfh£L ika« k‰W« AD, 
BE v‹gd eL¡nfhLfshF«. bjhiyÎ thŒ¥gh£oid¥ ga‹gL¤Â AG k‰W« GD ‹ 

Ús§fŸ AG:   =  2:1 v‹wthW ÏU¡F«. 

	 (2, 0), (–2, 0), (–6, 0), (6, 0), (2, 4), (2,–4), 
(–2, 4), (–2, –4), (0, 8) k‰W« (0, –8) M»a òŸëfis 

tiugl¤jhëš F¿¤J mU»š cŸsthW ifia 

vL¡fhkš m¥òŸëfis xUKiw flªJ gl¤ij 

cUth¡f ÏaYkh vd Ka‰Á brŒ.  

	 m¥gl¤Âš v¤jid K¡nfhz§fŸ, br§nfhz 

K¡nfhz§fŸ, rJu§fŸ k‰W« br›tf§fŸ cŸsd 

vd¡ fh©f.

	 ÏJngh‹W bt›ntW gl§fis tiuªJ  Ka‰Á brŒJ gh®.

	 Ã‹tU« òŸëfis¡ bfhL¡f¥g£l tçiræš tiugl¤jhëš F¿¤J 

Ïiz¡fÎ«

	 (4, 4), (0, 0), (–3, 0), (–2, 2), (4, 4), (–3, 7), (–4, 11), (0, 10), (4, 4), (3, 9), (5, 11), 
(6, 9), (4,4), (8, 9), (11, 8), (10, 6), (4, 4), (12, 4), (14, 2), (11, 0), (4, 4), (8, –2), 
(7, –5), (4, –3), (4, 4), (–1, –11), (–4, –6), (–7, –5), (–6, –8), (–1, –11), (1, –16), 
(4, –11), (8, –10), (7, –13), (1, –16), (3, –21).  

	 Ú fh©gJ v‹d?
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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 5.3

1. B		  2. C	 3. B	 4. A	 5. A	 6. D	 7. B	 8. D	 9. A	 10. A	
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6.1	 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¤Jfë‹ 

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 Ïš 

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.    

  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 
X® 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

A

B C

M HE

Mc

Ma

Mb

Hc

Hb

Ha

●	 R‰Wt£l« tiujš

●	 F¤J¡nfh£L ika« tiujš

Kj‹ik¡ F¿¡nfhŸfŸ

brŒKiw toéaš6
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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« R‰Wt£l ika« k‰W« F¤J¡nfh£L ika« M»at‰iw 

tiuÍ« Kiwg‰¿ f‰ngh«.

	 Kjèš Ñœ¡f©lt‰iw tiuÍ« Kiw g‰¿ ãidÎ T®nth«.

6.2 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

6.2.1	 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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6.2.2	 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 Ïš 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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6.3	 K¡nfhz¤Âš xU òŸë tê¢ bršY« nfhLfŸ (The Points of 
Concurrency of a triangle) 

	 ika¡F¤J¡nfhL k‰W« F¤J¡nfhL tiutJ g‰¿ ÏJtiu f‰nwh«.  Ï¥nghJ eh« 

R‰Wt£l ika«,  F¤J¡nfh£L ika«  ngh‹wt‰iw¡ fhQ« Kiwia¥ g‰¿ m¿nth«.

6.3.1	 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« X® 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 6.1

	 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. 2 brÛ

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 6.1

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 4.5 brÛ, 6 brÛ k‰W« 7.5 brÛ MF«.  

mj‹ R‰Wt£l ika« fh©f.

6.3.2	 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 6.2

	 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  Ï‹ 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 6.2

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 Ïš rkg¡f§fë‹ msÎ 6 br.Û, AB = BC k‰W« 

0B 8+ = c  tiuªJ, mj‹ F¤J¡nfh£L ika¤ij¡ F¿.

F¿¥òiu

A B

C

H

4b
r
Û5.5

br
Û

6brÛ
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braš 3

braš 2

braš 1

	 neh¡f« 	 :	fh»j ko¥ig¥ ga‹gL¤Â xU nfh£L¤J©o‹ ika¥òŸëia¡ 

fhQjš. 

	 brŒKiw	:	xU fh»j¤ij ko¤J PQ v‹w nfh£L¤J©il cUth¡Fnth«.     

P v‹w òŸë Q Ï‹ ÛJ bghUªJkhW Û©L« fh»j¤ij ko¡F« 

nghJ Ïu©L nfh£L¤J©LfS« bt£L« òŸë, PQ Ï‹ 

ika¥òŸë  M MF«

	 neh¡f« 	 :	fh»j ko¥ig¥ ga‹gL¤Â xU nfh£L¤J©o‹ ika¡F¤J¡ 

nfh£il¡ fhQjš. 

	 brŒKiw	:	xU fh»j¤ij ko¤J PQ v‹w nfh£L¤J©il cUth¡Fnth«.     

P v‹w òŸë Q Ï‹ ÛJ bghUªJkhW Û©L« fh»j¤ij 

ko¡F« nghJ »il¡F« nfh£L¤J©L RS v‹gJ PQ Ï‹ 

ika¡F¤J¡nfhL MF«

	 neh¡f« 	 :	 fh»j ko¥ig¥ ga‹gL¤Â nfh£L¤J©o‰F btëna cŸs xU 

òŸëæèUªJ F¤J¡nfhL mik¤jš.

	 brŒKiw	:	 xU jhëš AB v‹w nfh£L¤J©il tiuªJ mj‰F nkš 

gFÂæš P v‹w òŸëia¡ F¿¡fÎ«. B v‹w òŸëia BA 
v‹w nfh£o¤J©o‹ têna ef®¤J« nghJ P v‹w òŸëia¤ 

bjhL«nghJ jhis ko¡f »il¡F« nfhL P v‹w òŸëæèUªJ  

AB ¡F F¤J¡nfhL MF«.
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braš 5

braš 4

	 neh¡f« 	 :	fh»j ko¥ig¥ ga‹gL¤Â xU K¡nfhz¤Â‹ R‰Wt£l 

ika¤ij¡ fhQjš.

	 brŒKiw:	 xU jhëš K¡nfhz¤ij tiuªJ bfhŸ. Ã‹d® brŒKiw 

2I¥ ga‹gL¤Â K¡nfhz¤Â‹ VnjD« Ïu©L g¡f§fS¡F 

ika¡F¤J¡nfh£il¡ fhznt©L«.  Ïªj Ïu©L ika¡F¤J¡ 

nfhLfS« bt£L« òŸë m«K¡nfhz¤Â‹ R‰Wt£l ika« 

MF«

	 neh¡f« 	 :	 fh»j ko¥ig¥ ga‹gL¤Â xU K¡nfhz¤Â‹ F¤J¡nfh£L 

ika¤ij¡ fhQjš.

	 brŒKiw	:	 xU jhëš K¡nfhz¤ij tiuªJ bfhŸ. K¡nfhz¤Â‹ 

VnjD« Ïu©L Kidfis mt‰¿‰F vÂnu cŸs g¡f¤Â‰F 

btëna cŸs òŸëfshf¡ bfh©L brŒKiw 3 I¥ ga‹gL¤Â 

F¤J¡nfhLfŸ tiuaÎ«. m¡nfhLfŸ bt£L« òŸë 

m«K¡nfhz¤Â‹ F¤J¡nfh£L ika« MF« 

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181



136

athiyamanteam.com | TNPSC Exam - Video Class+ Test Batch-| 8681859181


	Std09-I-Maths-TM
	9th 2ndPageTM
	Std09-I-Maths-TM

