
Ïu©lh« gUt«

é‰gid¡F m‹W

jäœehL muR Ïytr¥ghlüš
tH§F« Â£l¤Â‹Ñœ

btëæl¥g£lJ

Ô©lhik kåjneak‰w braY« bgU§F‰wK« MF« 

fz¡F 

 

m¿Éaš

r_f m¿Éaš

bjhFâ 2



ghlüš cUth¡fK« bjhF¥ò«

fšÿç¢ rhiy, br‹id - 600 006.

khãy¡ fšéæaš MuhŒ¢Á gæ‰Á ãWtd«,



III

1. Ïa‰fâj« 2

2. brŒKiw toéaš 43

3. tiugl§fŸ 58

éilfŸ 75

1. clš a¡f§fŸ 82

2. fh‰W, Ú®, ãy« khRgLjš 97

3. mQ mik¥ò 110

4. ä‹rhu aš  bt¥g aš 126

Ï

é é

2

- (1 - 78)fz¡F 

 

- (79 - 149)m¿Éaš

m¤Âaha«                               jiy¥ò                                    g¡f« 

myF                                       jiy¥ò                                    g¡f« 



IV

- (150 - 208)r_f m¿Éaš

ghl v©                                     ghl«                                                  g¡f« 

1. ÏªÂahéš M§»y¡ »H¡»ªÂa¡  f«bgåæ‹ M£Á 151

(».Ã.1773 - ».Ã. 1857)

2. fhu‹thè° Ãuò (».Ã.1786 - ».Ã. 1793) 156

3. kh®Fé° nA°o§¡° (».Ã.1813 - ».Ã. 1823) 165

Kjšãiy¤ bjhêšfŸ II

1. ntsh©ik 169

2. gæ®fŸ 177

Ïu©lh« ãiy¤ bjhêš 

3. bjhê‰rhiyfŸ 186

Ïu©lh« ãiy¤ bjhêš II

4. bjhêyf§fë‹  tiffŸ 191

 

1. kåj cçikfS« I¡»a ehLfŸ rigÍ«  201

tuyhW 

òéæaš 

Foikæaš

I



ghlüš FG

Ïu©lh« gUt«



Ïa‰fâj«1

1.1  m¿Kf«

Ïa‰fâj¤ij¡ F¿¡F« ‘Algebra’ v‹D« M§»y¢ brhš

‘al-jabr’ v‹w mnuÃa¢ brhšèèUªJ bgw¥g£lJ.    ‘A  l ’    v‹whš 

“mªj’’ v‹W«, ‘jabr’ v‹whš “cilªj gFÂfë‹ x‹¿iz¥ò’’ 

v‹W« bghUŸgL«. mnuÃa¡ fâj nkijahd mš-¡thç°ä 

v‹gt® vGÂa ‘Kitab al-jabr  wa l-muqabala’ v‹w  ò¤jf¤  

jiy¥ÃèUªJ Ï¢brhš cUth¡f¥g£LŸsJ. ‘rk‹ghLfS«  

bjhF¥òfS«  g‰¿a ò¤jf«’ v‹gJ Ïj‹ bghUshF«. neuoahf 

bkhê bga®¤jhš ‘Fiw¤jY« x¥ÃLjY«’ v‹w bghUis¤ 

jU»wJ.

gH§fhy ÏªÂahéš Ïa‰fâj« ‘Õ#-fâj«’ v‹wiH¡f¥ 
g£lJ. (‘Õ#’ v‹whš ‘Ãw’ mšyJ ‘k‰w’ v‹W« ‘fâj«’ v‹whš 
‘fz¡F’ v‹W« bghUŸgL«)

M®ag£l®, Ãu«kF¥j®, kAhÅu®, gh°fu®, $ju® ngh‹w 
ÏªÂa¡ fâjnkijfŸ Ï¥ghl¥ Ãçit ts®¥gÂš bgU« 
g§fh‰¿ÍŸsd®.

mby¡[h©oçahéš thœªj »nu¡f¡ fâj nkijahd 

lnah~gh©l° v‹gt® Ï¥ghl¥ Ãçéš khbgU« ts®¢Áia 

cUth¡»ajhš  Ïtiu ‘Ïa‰ fâj¤Â‹ jªij’  v‹wiH¡»‹nwh«.

1.1 m¿Kf«

1.2 Ïa‰fâj¡ nfhitfŸ-T£lY« fê¤jY«

1.3 Ïa‰fâj¡ nfhitfë‹ bgU¡fš

1.4 K‰bwhUikfŸ

1.5  fhuâ¥gL¤jš

1.6  Ïa‰fâj¡ nfhitfë‹ tF¤jš

1.7 xUgo¢ rk‹ghLfis¤ Ô®¤jš

mš-¡thç°ä

(».Ã. : 780-850)

‘Kitab al-jabr-
wa-l-muqabala’  
v‹w ò¤jf¤ij 
vGÂa muò¡ 
fâj nkij.  ÏJ  
ÏªÂa     Ïa‰ 
fâj¤ijÍ« 
»nu¡f 
toéaiyÍ« 
Ïiz¤J 
cUth¡f¥g£lJ. 
ÏJ  fâj¤Â‹ 
ts®¢Áæš 
äf¥bgU« 
jh¡f¤ij 
V‰gL¤ÂaJ.

lnah~gh©l° 
(Vw¤jhH ».K. 3M« 

ü‰wh©L )

mby¡[h©  
oçahéš thœªj 
»nu¡f¡ fâj 
nkij. Ït® 
Ïa‰ fâj¤Â‹ 
jªij v‹W 
miH¡f¥gL»wh®.

n n n x  + y  = z  
v‹D« rk‹ghL 
lnah~gh©il‹ 
rk‹ghL 
v‹wiH¡f¥ 
gL»wJ. ÏÂš       
n > 2 vD«bghGJ
x, y, z-

äif mL¡F 
kÂ¥òf£F¤ 

fë‹ 

Ô®ÎfŸ VJäšiy.
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1.2  Ïa‰fâj¡ nfhitfŸ - T£lY« fê¤jY« 

kh¿fŸ, kh¿èfŸ, cW¥òfë‹ bfG¡fŸ, nfhitfë‹ go ngh‹wt‰iw 

eh« VHh« tF¥Ãnyna f‰WŸnsh«. Ï¥bghGJ nfhitfS¡fhd Ñœ¡fhQ« 

cjhuz§fis¡ fUJnth«.

cjhuz«

(i) x 5+ 	 (ii) y3 2- 	 (iii) m5 2 	 (iv) xy2 11+

x 5+  v‹w nfhitahdJ kh¿ x-IÍ« kh¿è 5-IÍ« bfh©L 

cUth¡f¥g£LŸsJ.

y3 2-  v‹w nfhitahdJ kh¿ y-IÍ« kh¿èfŸ 3-IÍ« – 2-IÍ« bfh©L 

cUth¡f¥g£LŸsJ.

m5 2  v‹w nfhitahdJ kh¿  m - IÍ« kh¿è 5-IÍ« bfh©L cUth¡f¥ 

g£LŸsJ. xy2 11+  v‹w nfhitahdJ kh¿fŸ  x - IÍ« y - IÍ« k‰W« kh¿èfŸ 

2 - IÍ« 11-IÍ« bfh©L cUth¡f¥g£LŸsJ.

1.2.1 Ïa‰fâj¡ nfhitæ‹ kÂ¥òfŸ

xU nfhitæš cŸs kh¿fë‹ kÂ¥òfŸ khW«bghGJ nfhitæ‹ 

kÂ¥ò« khW« v‹gij eh« m¿nth«. cjhuzkhf x 5+  v‹w nfhitia vL¤J¡ 

bfhŸnth«. x - Ï‹ kÂ¥òfŸ khW«bghGJ v‹d ãfœ»wJ v‹gij¡ ÑnHÍŸs 

m£ltiz fh£L»wJ.

x-Ï‹ kÂ¥ò nfhit x + 5 Ï‹ kÂ¥ò

1 1 + 5 = 6

     2 ￼ 2 + 5 = 7

3 3 + 5 = 8

4                       4 + 5 = 9

        – 1               – 1 + 5 =  4
        – 2               – 2 + 5 = 3
        – 3               – 3 + 5 = 2

2
1               5

2
1 + =

2
11

	 1.	 nk‰f©l cjhuz¤Âš cŸs Vida nfhitfëš cŸs 

kh¿fS¡F bt›ntW kÂ¥òfis më¤J mt‰¿‹ kÂ¥òfis¡ 

fh©f.

	 2.	 kh¿èfë‹ kÂ¥òfëš VnjD« kh‰w« cd¡F¤ bjç»‹wjh?

m£ltizæš,  x-Ï‹ 

bt›ntW kÂ¥òfS¡nf‰g 

nfhitæ‹ kÂ¥ò 

khWtijÍ« kh¿è 5-Ï‹ 

kÂ¥Ãš kh‰w« Ïšiy 

v‹gijÍ« ftå¡f.
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1.2.2  cW¥òfŸ, fhuâfŸ k‰W« bfG¡fŸ.

2x + 3 v‹w nfhitia vL¤J¡ bfhŸnth«. ÏJ 2x,   3 M»a ÏU cW¥òfshš 

MdJ. cW¥òfŸ nr®ªJ nfhitfsh»‹wd. cW¥òfŸ fhuâfë‹ bgU¡fyhš 

cUth»‹wd. 2x  v‹w cW¥ò 2, x M»a fhuâfë‹ bgU¡fyhš cUth¡f¥ 

g£LŸsJ.  3 v‹w cW¥ò xnu xU fhuâahš k£L« cUth¡f¥g£LŸsJ.

3ab – 5a v‹w nfhitia vL¤J¡ bfhŸnth«. ÏÂš ab3  , a5-  v‹w ÏU 

cW¥òfŸ cŸsd. ab3  v‹w cW¥ò fhuâfŸ 3, a, b M»at‰¿‹ bgU¡fš gydhš 

MdJ.  a5-  v‹w cW¥ò 5-  , a M»at‰¿‹ bgU¡fš gydhF«. X® cW¥Ã‹ 

v©rh® fhuâna mj‹ bfG vd¥gL«. Mfnt, nkny cŸs nfhitæš ab-Ï‹ 

bfG 3 MF«. a-Ï‹ bfG 5-  MF«.

	 (m)	 xU nfhitæš cŸs cW¥òfë‹ v©â¡ifia m¿a 

mÂš cŸs + (T£lš) mšyJ – (fê¤jš) F¿fis¡ 

f©l¿ªJ vëÂš fz¡»lyh«.

	 (M)	 kh¿è cW¥ò v‹gJ vªj kh¿ÍlD« nruhj jå¤j 

cW¥ghF«.
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5x y x y xy
5
3 112 2 2 2

- + -  v‹w nfhitæš cŸs cW¥òfë‹ 

v©â¡ifÍ« cW¥òfë‹ bfG¡fisÍ« f©l¿ªJ ÑnHÍŸs 

m£ltizia ãu¥òf.

tçir

v©
cW¥ò cW¥Ã‹ bfG

1 x2 y2 1

2

3
4

1.2.3  gšYW¥ò¡ nfhitæ‹ mo¥gil¡ fU¤J¡fŸ :

         XUW¥ò¡ nfhit, <UW¥ò¡ nfhit, _ÎW¥ò¡ nfhit, gšYW¥ò¡ nfhit

XUW¥ò¡ nfhit :	 xnu xU cW¥ig k£L« bfh©l X® Ïa‰fâj¡ nfhit 

XUW¥ò¡ nfhit vd¥gL«.

cjhuz« : 2 , 3 , 7 , , 8, 81x ab p a b xyz
11
52 2

- - , ....

<UW¥ò¡ nfhit :	 Ïu©L cW¥òfis k£L« bfh©l X® Ïa‰fâj¡ 

nfhit <UW¥ò¡ nfhit vd¥gL«.

cjhuz« : , 4 3 , 2 3 , 7x y a b x y l m2 2
+ - - - , ...

_ÎW¥ò¡ nfhit :	 _‹W cW¥òfis k£L« bfh©l X® Ïa‰fâj¡ 

nfhit _ÎW¥ò¡ nfhit vd¥gL«.

cjhuz« : , 2 3 4, ,x y z a b x y y z z2 2
+ + - + + -  ....

	gšYW¥ò¡nfhit KoÎW v©â¡ifæš mikªj ó¢Áak‰w 

bfGitÍila gy cW¥òfis¡ bfh©l nfhitia¥ gšYWU¥ò¡ nfhit 

v‹»nwh«. Ïijna, kh¿fŸ, bfG¡fŸ, KG v© mL¡Ffë‹ nr®¡ifahš 

cUthd KoÎW v©â¡if¡ bfh©l cW¥òfshš Md nfhit v‹W« 

Twyh«.

cjhuz« :

, 7 , 3 10, 2 3 5 , 3 4 3 72 5a b c d xy abc x y z x x x x5 4 3
+ + + - + - + - + +  ....

XUW¥ò¡nfhit, <UW¥ò¡nfhit, _ÎW¥ò¡nfhit, ...

M»aitfS« gšYW¥ò¡nfhitfns.

	 gšYW¥ò¡ nfhitæ‹ go  gšYW¥ò¡ nfhitæš cŸs XUW¥ò¡ 

nfhitfŸ    mj‹ cW¥òfŸ vd¥gL»‹wd.  cW¥òfë‹ äf ca®ªj 

mL¡F mšyJ  go mªj¥ gšYW¥ò¡ nfhitæ‹ go vd¥gL«. äf ca®ªj 

mL¡if¥ bg‰w cW¥Ã‹ bfGit¥ gšYW¥ò¡ nfhitæ‹ ‘jiyaha 

bfG’ mšyJ ‘tê el¤Â¢ bršY« bfG’ v‹»nwh«.

:

:
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cjhuz« :

2 7 6x x x x x12 45 4 3 2
- + - + -  v‹gJ x Ïš mikªj xU gšYW¥ò¡ nfhit. 

Ï§F 2 , , 7 , 6 ,x x x x x125 4 3 2
- - , 4-  M»a MW XUW¥ò¡ nfhitfŸ cŸsd. Ïit 

Ï¥gšYW¥ò¡ nfhitæ‹ cW¥òfŸ vd¥gL»‹wd.

Ï¥gšYW¥ò¡ nfhitæ‹ go 5. jiyaha bfG 2 MF«.

13 2x x y 44 2 3
- -  v‹w gšYW¥ò¡ nfhitæ‹ goia¡ fhQkhW X® MÁça® 

T¿anghJ ÏU khzt®fŸ Ñœ¡f©LŸsthW éilaë¤jh®fŸ.

ah® rçahf brŒjh® vd c‹dhš f©l¿a ÏaYkh?

c§fŸ éil Mæõh våš rç.

cdJ éil bfsj« våš, jtW v§nf cŸsJ?

Ï¥bghGJ, x x y13 2 44 2 3
- -  v‹w bfhL¡f¥g£l gšYW¥ò¡ nfhitia 

MuhŒnth«. 

Kjš cW¥ò :  13x4
"  ÏÂš, x4  - Ï‹ bfG 13. kh¿ x, nkY« x -Ï‹ mL¡F 4. 

vdnt 13x4
"  Ï‹ go 4.

Ïu©lh« cW¥ò : 2x y2 3
"-  ÏÂš, x y2 3  - Ï‹ bfG 2- . kh¿fŸ x, y. x-Ï‹ 

mL¡F 2, y-Ï‹ mL¡F 3. vdnt x y2 3  - Ï‹ go 2 + 3 = 5 ( x, y M»a kh¿fë‹ 

mL¡Ffë‹ TLjš).

_‹wh« cW¥ò :  4"-  ÏJ xU kh¿è cW¥ò. Ïij x y4 0 0
-  vdÎ« vGjyh«. 

kh¿fŸ x y0 0  - Ï‹ mL¡F ó¢Áa«. vdnt  – 4 Ï‹ go ó¢Áa«.

bfsj« brŒj jtW v‹d?

Ïu©lh« cW¥ghd x y2 2 3
-  Ï‹ go Ïu©lhfnth mšyJ _‹whfnth 

ÏU¡F« vd bfsj« ãid¤jh‹. Ï¡FH¥gnk mtid¤ jtwhd KoÎ¡F 

ÏG¤J¢ br‹wJ. Mdhš rçahd tê nkny és¡f¥g£LŸsJ.

gšYW¥ò¡ nfhitæ‹ Â£l tot«

x-Ïš mikªj xU gšYW¥ò¡ nfhitia mj‹ cW¥òfë‹ mL¡FfŸ 

Ïw§F tçiræš ÏU¡FkhW kh‰¿aik¤jhš, mJ Â£l toéš ÏU¥gjhf¢ 

brhšnth«.

bfsj«



Ïa‰fâj«

7

cjhuz« :

x x x x2 9 9 2 62 4 3
+ - + -  v‹w gšYW¥ò¡ nfhitia¤ Â£l toéš vGJf.

x x x x2 6 9 9 24 3 2
- - + +  vd eh« Ï¥gšYW¥ò¡ nfhitia¤ Â£l toéš 

vGJ»nwh«.

ãidéš bfhŸf:  mL¡FfŸ VJ« fh©Ã¡f¥gléšiy våš mij ‘1’ 

v‹nw òçªJbfhŸs nt©L«. 

cjhuz« :  9 9x x1
=

x¤j cW¥òfŸ, khWg£l cW¥òfŸ

x¤j kh¿fisÍ« x¤j mL¡FfisÍ« bfh©l cW¥òfŸ x¤j mšyJ 

Xçd cW¥òfŸ vd¥gL»‹wd. Ñœ¡f©l nfhitfis¡ fUJf.

ÑnHÍŸs nfhitfis¡ fh©f :

	 3 , 5 , 2 , 70 , 7, 3 , 3 , 20 , 20, 4 ,x x xy x y x yx x
7
22 2 2

- - - - - - , 3y.

x¤j mšyJ Xçd cW¥òfis eh« ÑnHÍŸsthW g£oaèlyh« :

	 (i)	 3 , 70 , 4x x x-

	 (ii)	 5 , 3x x2 2
-

	 (iii)	 2 , 20xy yx-

	 (iv)	 7, 20 ,
7
2- -

1.2.4   Ïa‰fâj¡ nfhitfë‹ T£lY« fê¤jY« - ÛŸ gh®it

VHh« tF¥Ãš eh« Ïa‰fâj¡ nfhitfë‹ T£liyÍ« fê¤jiyÍ« 

f‰WŸnsh«. x¤j mšyJ Xçd cW¥òfis k£Lnk T£lnth fê¡fnth KoÍ«.  

Ït‰iw¤  Ï¥bghGJ  eh«  Û©L«  gh®¥ngh«.

1.	 3 , 3x y  M»ait V‹ Xçd 		

cW¥òfŸ mšy?

2.	 5x2 , 3y2
-  M»ait V‹ Xçd 

	 cW¥òfŸ mšy?
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vL¤J¡fh£L 1.1

3 2 , 2 5 5x x x x3 2 2
+ - + +  M»at‰iw¡ T£Lf.

Ô®Î

Kjèš Ït‰iw ÑnHÍŸsthW kh‰¿aik¤J¥ ÃwF T£Lnth«.

	 x x3 3 2
+          2-

(+)	        x x2 5 52
+ +

	 3 3 5 3x x x3 2
+ + +

eh« x2 2  v‹w Ïu©lhtJ gšYW¥ò¡ nfhitæ‹ cW¥ig mj‹ x¤j 

cW¥ghd x2  v‹w Kjš gšYW¥ò¡ nfhitæ‹ cW¥Ã‹ ÑnH vGÂÍŸsij 

c‰W neh¡» m¿f. mnjnghš kh¿è cW¥ghd + 5 MdJ kh¿è cW¥ghd 

– 2 Ï‹ ÑnH vGj¥g£LŸsJ. Kjš gšYW¥ò¡ nfhitæš x cW¥ò« Ïu©lh« 

gšYW¥ò¡ nfhitæš x3   cW¥ò«  Ïšyhjjhš T£liy vëik¥gL¤Jtj‰fhf 

mt‰W¡Fça Ïl§fŸ fhèahf él¥g£LŸsd. kh‰whf Ïšyhj cW¥òfS¡F¥ 

gÂyhf¥ ó¢Áa¡ bfG¡fis Ïiz¤J« eh« T£lš fz¡Ffis¢ brŒayh«.

vL¤J¡fh£L 1.2

3 , 2 2 ,x y y x x y- - +  M»a gšYW¥ò¡ nfhitfë‹ TLjiy¡ fh©f.

Ô®Î

ãuš Kiw¡ T£lš

	 3x – 2y

	 – 2x + 2y
	 x + 2y 
(+)
	  2x + 2y

vL¤J¡fh£L 1.3 

(i)  xy8  ÏèUªJ xy5 I¡ fê¡f.       (ii) 5c d2
-  ÏèUªJ 3 7c d2

+  I¡ fê¡f.

(iii) 3 7 9x y2 2
- +  ÏèUªJ 2 2 6x y2 2

+ -  I¡ fê¡f.

Ô®Î

(i) xy8  ÏUªJ xy5  I¡ fê¡f

Kjèš ÑnHÍŸsthW mik¥ngh« ; ÃwF fê¥ngh«.

	

xy

xy

xy

8

5

3

-

xy xy xy8 5 3` - =

(mšyJ)

Ïijna Ï›thW« vGjyh«

x x x

x x x

x x x

3 0 2

0 2 5 5

3 3 5 3

3 2

3 2

3 2

+ + -

+ + +

+ + +

(+)

ãuš Kiw¡ T£lš

(3 ) (2 2 ) ( )x y y x x y- + - + +

 = (3 2 ) ( 2 )x x x y y y- + + - + +

 = ( ) ( )x x y y4 2 3- + -

 = 2 2x y+ .

Xçd cW¥òfis x‹whf¢ nr®¤jš _y« 

gšYW¥ò¡ nfhitæ‹ T£lš ãiuKiwæš 

brŒa¥gL»wJ

( y x2 2-  v‹gij

x y2 2- +

vd kh‰¿aik¤jš)

(8 , 5xy xy  M»a Ïu©L« Xçd cW¥òfŸ)
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(ii) 5c d2
-  ÏèUªJ 3 7c d2

+  I¡ fê¡f.

	
( )

c d

c d

5

3 7

2

2

-

- +
	 (mšyJ)	 c d

c d

5

3 7

2

2

-

- -
                                       

c d

c d

5

3 7

2

2

-

+

- -

	

	 __________              ________                                     	 _______  

          __________              ________                                      	 _______

kh‰whf, Ïij Ï›thW« brŒayh« :

	 (5 )c d c d3 72 2
- - +^ h	 =	 5 3 7c d c d2 2

- - -

		  =	 (5 )c c d d3 72 2
- + - -^ h

		  =	 ( )c d2 8 2
+ -

		  =	 c d2 8 2
-

(iii) 3 7 9x y2 2
- +  ÏèUªJ 2 2 6x y2 2

+ -  I¡ fê¡f.

	

x y

x y

3 7 9

2 2 6

2 2

2 2

- +

+ -

- - +

	 (F¿fis kh‰Wjš)

	 x y9 152 2
- +

gæ‰Á 1.1

	 1.	 Ñœ¡fhQ« édh¡fS¡Fça rçahd éilia¤ nj®ªbjL.

	  (i)	 5 3 7 1x x x x
7
37 4 3 2

- + - + -  Ïš x4Ï‹ bfG .......... .

	 (A) – 5	 (B) – 3	 (C) 
7
3 	 (D) 7

	 (ii)	 7x x y xy14 14 52 2 2
- + -  Ïš xy2  Ï‹ bfG  .......... .

	 (A) 7	 (B) 14	 (C) – 14	 (D) – 5

	 (iii)	 x y z3 2 2   v‹w cW¥Ã‹ go .......... .

	 (A) 3	 (B) 2	 (C) 12	 (D) 7

	 (iv)	 x x x x5
4
3 73 52 4 7

- + - +  v‹w gšYW¥ò¡ nfhitæ‹ go  .......... .

	 (A) 7	 (B) 
4
3 	 (C) 4	 (D) – 73

	 (v)	 5x x y x y xy30 5762 2 3 3 4
- + -  v‹w gšYW¥ò¡ nfhitæ‹ go  .......... .

	 (A) – 576	 (B) 4	 (C) 5	 (D) 7

	 (vi)	 x y z x2 5 72 2 2
+ - + -  v‹gJ xU ..........¡ nfhit.

	 (A) XUW¥ò	 (B) <UW¥ò	 (C) _ÎW¥ò	 (D) gšYW¥ò

	 (vii)	 . .x y0 4 75 0 757 2
- -  Ï‹ kh¿è cW¥ò  .......... .

	 (A) 0.4	 (B) 0.75	 (C) – 0.75	 (D) – 75

mo¡fo 

eh« Ïij 

Ï›thW 

brŒnth«

"

kh‰W Kiw :

(3 7 9) (2 2 6)

3 7 9 2 2 6

(3 2 ) ( 7 2 ) (9 6)

( 9 ) 15

x y x y

x y x y

x x y y

x y

x y9 15

2 2 2 2

2 2 2 2

2 2 2 2

2 2

2 2

- + - + -

= - + - - +

= - + - - + +

= + - +

= - +

 

  

                                         	

c d2 8 2
- c d2 8 2

-
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	 2.	 Ñœ¡fhQ« nfhitfë‹ cW¥òfis¥ Ãç¤J mt‰¿‹ bfG¡fis¡ fh©f:

		  (i) abc ca3 5- 	 (ii) x y1 2
+ + 		  (iii) x y xyz z3 32 2 3

- +  
		  (iv) pq qr rp7 2

7
5- + - + 			   (v) .x y

xy
2 2

0 3- -

	 3.	 ÑnHÍŸs gšYW¥ò¡ nfhitfis XUW¥ò, <UW¥ò, _ÎW¥ò nfhitfshf 

tif¥gL¤Jf:

	 x3 2 , x3 2+ ,	 x x4 22
- + ,	 x 75

- ,	 x xy y32 2
+ +  , 

         s st t3 22 2
+ - ,	 xy yz zx+ + ,	 a b b c2 2

+ ,	 l m2 2+  

	 4.	 Ã‹tU« Ïa‰fâj¡ nfhitfis¡ T£Lf:

		  (i) 2 3 5, 3 4 7x x x x2 2
+ + - -   	 (ii) 2 3x x2

- - ,  x x3 12
+ + 	

		  (iii) 2 4, 1 3 5t t t t2 2
+ - - -  	 (iv) , ,xy yz yz xz zx xy- - - 			 

(v) , , , 2 2 2a b b c c a ab bc ca2 2 2 2 2 2
+ + + + + .

	 5. 	 (i) a b3 -  ÏèUªJ 2 a – b I¡ fê¡f.

		  (ii) x y7 10- -  ÏèUªJ x y3 8- +  I¡ fê¡f.

		  (iii)  7ab – 2bc + 10ca ÏèUªJ 2ab + 5bc – 3ca  I¡ fê¡f.

		  (iv) 3 1x x3 2
+ +  ÏèUªJ 2 3x x x5 2

- -  I¡ fê¡f.

		  (v) x y xy xy x y15 2 5 11 2 82 2
- + - + +  ÏèUªJ

	  	       x y xy xy x y3 2 2 5 7 102 2
- + + - -  I¡ fê¡f.

	 6.	 Ñœ¡fhQ« gšYW¥ò¡nfhitfë‹ gofisÍ« jiyaha bfG¡fisÍ« 

fh©f:

		  (i) 2 5 70 8x x x x x
7
82 3 7 3

- + - - - 		 (ii) 13 113x x3 13
- -  

		  (iii)  x x77 7 2 7
- + - 			   (iv) . y y y y181 0 8 8 1152 3 8

- + - + +  
		  (v) 2 3 10 11x x y xy xy7 3 5 4

- + - +

1.3  Ïa‰fâj¡ nfhitfë‹ bgU¡fš

1.3.1  ÏU XUW¥ò¡ nfhitfë‹ bgU¡fš

x x x x x+ + + +  v‹gij¢ RU¡fkhf x5  vd 

vGjyh«.

mnjnghš, ( ) ( ) ( ) ( ) ( ) ( )x x x x x x x5 2 2 2 2 2 2 10# = + + + + =  vd vGjyh«. 

eh« j‰bghGJ Ñœ¡ fh©gitfis c‰W neh¡Fnth«.

cjhuz«

		  (i)	 5 5 5 5x y x y x y xy# # # # #= = =

	 (ii)	 2 3 2 3 2 3 6x y x y x y xy# # # # # # #= = =

	(iii)	 2 ( 3 ) 2 ( 3) 6 6x y x y x y xy# # # # # #- = - =- =-

	(iv)	 2 3 2 3 (2 3) ( ) 6x x x x x x x2 2 2 3
# # # # # # #= = =

	 (v)	 2 ( 3 ) 2 ( 3) ( ) 6 .x xyz x xyz x yz2
# # # #- = - =-

T£lè‹ RU¡f¥g£l 

totnk bgU¡fš MF«.
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F¿¥ò:	 1.	 XUW¥ò¡ nfhitfë‹ bgU¡fš gy‹ X® XUW¥ò¡ nfhit MF«.

	 2.	 bgU¡fš gyå‹ bfG = Kjš XUW¥ò¡ nfhitæ‹ bfG #

		                                               Ïu©lh« XUW¥ò¡ nfhitæ‹ bfG

	 3.	 a a am n m n
# = + v‹w mL¡F¡F¿ éÂ cW¥òfë‹ bgU¡fš gyid¡ 

fhz cjÎ»‹wJ.

	 4.	 a , b Ï‹ bgU¡fš gy‹ a × b, ab, a.b, a (b), (a) b, (a) (b), (ab) v‹bwšyh« 

F¿¡f¥gL»wJ.

(vi)	 ( ) ( )x x3 42 3

 	 =	 (3 × x × ) (4 × x × x × x)
	 =	 (3 4) ( )x x x x x# # # # #

	 =	 12x5

nkY« Áy gaDŸs cjhuz§fŸ Ã‹tUkhW:

(vii) 2 3 5 (2 3 ) 5x y z x y z# # # #=

	 (6 ) 5xy z#=

	 = 30 xyz
 (mšyJ) 2 3 5x y z# # ( ) ( )x y z xyz2 3 5 30# # # # #= =

(viii) 4 3 2 (4 3 ) 2ab a b a b ab a b a b2 2 3 3 2 2 3 3
# # # #=

	 (12 )a b3 3
=  × (2a3 b3)

	 a b24 6 6
=

(mšyJ) 4 3 2ab a b a b2 2 3 3
# # 4 3 2 ( )ab a b a b2 2 3 3

# # # # #=

	 24( )a b1 2 3 1 2 3
#= + + + +

	 a b24 6 6
=

1.3.2  X® XUW¥ò¡ nfhitia X® <UW¥ò¡ nfhitahš bgU¡Fjš

Ã‹tU« vL¤J¡fh£Lfë‹ _y« X® XUW¥ò¡ nfhitia X® <UW¥ò¡ 

nfhitahš v›thW bgU¡FtJ v‹gij eh« f‰ngh«.

vL¤J¡fh£L 1.4

RU¡Ff: (2 ) (3 5)x x# +

Ô®Î

(2 ) (3 5) (2 3 ) (2 5)x x x x x# # #+ = +   (g§Ñ£L¥ g©ig¥ ga‹gL¤Â Ï›thW vGJ»nwh«)

	 x x6 102
= +

(3 ) (4 )x x2 3

(3 4) ( )x x2 3
# #=

( )x12 2 3
= +  x12 5

=

(a a am n m n
# = +

I¥ ga‹gL¤Âdhš)

(mšyJ)
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vL¤J¡fh£L 1.5 

RU¡Ff: ( ) ( )x y2 4 5#- -

Ô®Î

	 ( ) ( )x y2 4 5#- - 	 [( ) ] [( ) ( )]x x y2 4 2 5# #= - + - -

		  ( ) ( )x xy8 10= - + 	 (g§Ñ£L¥ g©Ã‹go)

		  x xy8 10=- +

F¿¥ò:	(i)	 X® XUW¥ò¡ nfhitia X® <UW¥ò¡ nfhitahš bgU¡»dhš 

bgU¡fš gy‹ X® <UW¥ò¡ nfhitahF«.

	 (ii)	 gçkh‰W¥ g©igÍ« g§Ñ£L¥ g©òfisÍ« eh« fz¡Ffis¢ 

brŒÍ« nghJ ga‹gL¤J»nwh«. a b b a# #=  (gçkh‰W¥ g©ò)

		  ( )a b c ab ac+ = +  k‰W«  ( )a b c ab ac- = -      (g§Ñ£L¥ g©òfŸ)

1.3.3  X® XUW¥ò¡ nfhitia xU gšYW¥ò¡ nfhitahš bgU¡Fjš

x‹¿‰F nk‰g£l cW¥òfis¡ bfh©l xU gšYW¥ò¡ nfhitia, X® 

XUW¥ò¡ nfhitahš Ã‹tUkhW bgU¡fyh«.

vL¤J¡fh£L 1.6

RU¡Ff:	  (i) 3 (5 3 2)y y2
- +

		  (ii) 2 (3 5 8)x x x2 2
# - +

Ô®Î

(i)	 3 (5 3 2)y y2
- + 	 =	 (3 5 ) (3 3 ) (3 2)y y

2

# # #+ - +

		  =	 y y15 9 62
- +

(ii)	 2 (3 5 8)x x x2 2
# - + 	

                 =  (2 3 ) (2 ( 5 ) ) (2 8)x x x x x2 2 2 2
# # #+ - +

                 =	 x x x6 10 164 3 2
- +

1.3.4  X® <UW¥ò¡ nfhitia k‰nwh® <UW¥ò¡ nfhitahš bgU¡Fjš

gçkh‰W¥ g©ò k‰W« g§Ñ£L¥ g©òfis¥ ga‹gL¤Â X® <UW¥ò¡ 

nfhitia k‰nwh® <UW¥ò¡ nfhitahš bgU¡Ftij eh« Ï¥bghGJ f‰f 

cŸnsh«. Ã‹tU« vL¤J¡fh£il¡ fUJnth«.

vL¤J¡fh£L 1.7

RU¡Ff : (2 3 ) (5 4 )a b a b+ +

Ô®Î

Ï¥bgU¡fèš, X® <UW¥ò¡ nfhitæ‹ x›bthU cW¥ò« k‰nwh® <UW¥ò¡ 

nfhitæ‹ x›bthU cW¥igÍ« bgU¡F»wJ.

y y5 3 22
- +

3#

y y15 9 62
- +

(mšyJ)

x x3 5 82
- +

x2 2
#

x x x6 10 164 3 2
- +

(mšyJ)
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		  =	 (2 5 ) (2 4 ) (3 5 ) (3 4 )a a a b b a b b# # # #+ + +

		  =	 10 8 15 12a ab ba b2 2
+ + +

		  =	 10 8 15 12a ab ab b2 2
+ + + 		  [ ]ab baa =

		  =	 10 23 12a ab b2 2
+ +

	                                       (8ab, 15ab M»ait Xçd cW¥òfŸ. vdnt mt‰iw¡ T£L»nwh«)

	 (2 3 ) (5 4 )a b a b+ + 	 =	 10 23 12a ab b2 2
+ +

F¿¥ò : nk‰f©l vL¤J¡fh£oš, ÏU <UW¥ò¡ nfhitfis¥ bgU¡F«nghJ 

eh« vÂ®gh®¡F« 2 #2  =  4 cW¥òfS¡F¥ gÂyhf éilæš 3 cW¥òfns cŸsd. 

Vbdåš Xçd cW¥òfshd 8ab, 15ab M»at‰iw eh« nr®¤Jé£nlh«.

1.3.5  X® <UW¥ò¡ nfhitia xU _ÎW¥ò¡ nfhitahš bgU¡Fjš

<UW¥ò¡ nfhitæš cŸs x›bthU cW¥ghY« _ÎW¥ò¡ nfhitæš cŸs 

x›bthU cW¥igÍ« bgU¡Ftj‹ _y« Ï›tif¥ bgU¡fš brŒa¥gL»wJ.

vL¤J¡fh£L 1.8

RU¡Ff: ( 3) ( 5 7)x x x2
+ - +

Ô®Î

	 =					       (g§Ñ£L¥ g©Ã‹go)

	  = 	 x x x x x5 7 3 15 213 2 2
- + + - +

	  = 	 x x x x x5 3 7 15 213 2 2
- + + - +  (Xçd cW¥òfis¤ bjhF¤jš)

	  = 	 x x x2 8 213 2
- - +    (Xçd cW¥òfis¢ nr®¤jš)

kh‰W Kiw :	 ( 3)x+

		                                   ( 5 7)x x2
# - +

	 ( )x x x5 72
- + 	 :	 5 7x x x3 2

- +

	 ( )x x3 5 72
- + 		 :                 x x3 15 212

- +

				          =   x x x2 8 213 2
- - +

FH¥g¤ij btëna‰W	

1.	 2xx = 2x v‹gJ rçah?

		  Ïšiy.  2xx v‹gij eh« 2 (x) (x) = 2x2 vd vGjyh«. ÏJ, 2, x, x M»at‰¿‹ 

bgU¡fš gydhF«. Mdhš 2x v‹gJ x + x mšyJ 2 (x) vd¥ bghUŸgL«.

	2.	 7xxy = 7xy v‹gJ rçah?

		  Ïšiy. 7xxy v‹gJ 7, x, x, y M»at‰¿‹ bgU¡fš gynda‹¿ 

7, x, y M»at‰¿‹ bgU¡fš gy‹ m‹W. vdnt 7xxy v‹gj‰F¢ rçahd 

éil 7 (x) (x) (y) = 7x2y v‹gjhF«.

Ïªj vL¤J¡fh£oš, bgU¡F« 

nghJ 2 × 3  =  6 cW¥òfis vÂ® 

gh®¤jj‰F khwhf¥bgU¡fš 

gyåš ek¡F 4 cW¥òfns 

»il¤JŸsd. Ïj‹ fhuz¤ij 

c‹dhš f©l¿a KoÍkh?
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gæ‰Á 1.2

	 1.	 Ã‹tU« XUW¥ò¢ nrhofë‹ bgU¡fš gyid¡ fh©f:

	 (i) 3, 7x      (ii)  – 7x, 3y    (iii) – 3a, 5ab    (iv) 5a2, – 4a  (v) x
7
3 5 , x

9
14 2

	 (vi) ,xy x y2 2   (vii)  ,x y xy3 5 2   (viii) abc, abc    (ix) .xyz x yz2     (x) ,a b c abc2 2 3 2

	 2.	 Ã‹tU« m£ltizia¥ bgU¡fš gy‹fshš ãu¥òf:

Kjyh« XUW¥ò¡ nfhit "  

Ïu©lh« XUW¥ò¡ nfhit .
2x – 3y 4x2 – 5xy 7x2y – 6x2y2

2x 4x2

– 3y
4x2

– 5xy 25x2y2

7x2y
– 6x2y2 18x2y3

	 3.	 bgU¡fš gy‹fis¡ fh©f:

(i) , ,a a a2 3 52 4 		  (ii) , ,x y z2 4 9 		  (iii) ab, bc, ca

(iv) , 4 , 3 , 6m m m m2 3
- 	 (v)  , ,xyz y z yx2 2 	 (vi) , ,lm mn ln2 2 2

(vii) 2 , 3 , 5p q p2
- - -

	 4.	 bgU¡fš gy‹fis¡ fh©f:

(i) ( ) (2 ) (4 )a a a3 5 15
# # 	 (ii) ( ) ( )x x5 2 4- + 	 (iii) ( ) ( )x y x y3 3+ -  

(iv) (3 2) ( )x x4 3+ - 	 (v) ( ) ( )ab a b
3
2

8
15 2 2- 	  

	 5.	 Ã‹tUtdt‰¿‹ bgU¡fš gy‹fis¡ fh©f:

(i) ( ) ( )a b a ab b2 5 32 2
+ - + 	  (ii) ( ) ( )x y x xy y2 3 2 2

+ - + 	

(iii) ( ) ( )x y z x y z+ + + - 	    (iv) ( ) ( )a b a ab b22 2
+ + +     (v) ( ) ( )m n m mn n2 2

- + +

	 6.	 (i) 2 ( )x x y z- - , 2 ( )y z y x- -  M»at‰iw¡ T£Lf.	

		  (ii) 4 (5 2 3 )a a b c+ -  ÏèUªJ 3 ( 2 3 )a a b c- +  I¡ fê¡f.

1.4 K‰bwhUikfŸ

x x2 3+ +^ ^h h = x x5 62
+ +  v‹w rk‹gh£il¡ fUJnth«.

Ï¢rk‹gh£o‹ ÏU g¡f§fë‹ kÂ¥òfisÍ« x Ï‹ VnjD« xU 

kÂ¥Ã‰F¡  fh©f.  cjhuzkhf, x 5=  våš

	 Ïl¥ g¡f«	 = x x2 3+ +^ ^h h = 5 2 5 3+ +^ ^h h = 7 8#  = 56

	 ty¥ g¡f«	 = x x5 62
+ +  = 5 5 5 62

+ +^ h  = 25 + 25 + 6 = 56
Mfnt, Ï¢rk‹gh£o‹ ÏUg¡f§fë‹ kÂ¥òfS« x 5=  vD«nghJ rk« 

M»‹wd.
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Ï¥bghGJ, x 5=-  vd vL¤J¡bfh©lhš,

	 Ïl¥ g¡f«	 = x x2 3+ +^ ^h h = 5 2 5 3- + - +^ ^h h = 3 2- -^ ^h h = 6
	 ty¥ g¡f«	 = x x5 62

+ +  = 5 5 5 62- + - +^ ^h h  = 25 25 6- +  = 6

x 5=-  vD« nghJ« Ï¢rk‹gh£o‹ ÏUg¡f¤J kÂ¥òfS« rkkh»‹wd.

Mfnt Ï¢rk‹gh£oš cŸs kh¿¡F vªj kÂ¥ig më¤jhY«, Ïl¥g¡f 

kÂ¥ò« ty¥g¡f kÂ¥ò« rkkh»wJ. vdnt x x2 3+ +^ ^h h = x x5 62
+ +  v‹gJ xU 

K‰bwhUik MF«.

K‰bwhUik: kh¿ V‰F« všyh kÂ¥òfS« xU rk‹gh£il ãiwÎ brŒÍ«   

våš m¢rk‹ghL xU K‰bwhUik vd¥gL«.

Ñœ¡fh©gitfŸ xU K‰bwhUikah? Ïšiyah? v‹gij¢ 

rçgh®.

(i) x5 4+^ h = x5 20+          (ii) 6x + 10 = 4x + 20.

1.4.1  Ïa‰fâj K‰bwhUikfŸ

gy fz¡Ffis¤ Ô®¡f mÂf« ga‹gL« _‹W K¡»a Ïa‰fâj 

K‰bwhUikfis eh« Ï¥bghGJ f‰ngh«. X® <UW¥ò¡ nfhitia k‰nwh® 

<UW¥ò¡ nfhitahš bgU¡Ftj‹ _y« eh« Ï«K‰bwhUikfis¥ bgW»nwh«.

Kjyh« K‰bwhUik

a b 2+^ h  v‹gij¡ fUJnth«.

	 a b 2+^ h 	 =	

		  =	 a ab ba b2 2
+ + +

		  =	 a ab ab b2 2
+ + + 		  [a  ab = ba]

		  =	 2a ab b2 2
+ +

Mfnt,	 a b 2+^ h 	 =	 2a ab b2 2
+ +

a b 2+^ h  Ï‹ toéaš és¡f«

Ï¥gl¤Âš,

aBCD v‹w rJu¤Â‹ g¡f«

a b+^ h MF«.

`  rJu« aBCD -Ï‹ gu¥ò

                                        = a b a b+ +^ ^h h
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=	 rJu« aEHG Ï‹ gu¥ò + br›tf« EBIH Ï‹ gu¥ò +

	 br›tf« GHFD Ï‹ gu¥ò + rJu« HICF Ï‹ gu¥ò

		  =	 a a b a a b b b# # # #+ + +^ ^ ^ ^h h h h

		  =	 a ba ab b2 2
+ + +

	 a b 2+^ h 	 =	 a ab b22 2
+ +

	 `     a b 2+^ h 	 =	 a ab b22 2
+ +

Ïu©lh« K‰bwhUik

a b 2-^ h  v‹gij¡ fUJnth«.

	 a b 2-^ h 	 =	

		  =	 a ab ba b2 2
- - +

		  =	 a ab ab b2 2
- - +

		  =	 a ab b22 2
- +

	 Mfnt,  a b 2-^ h 	 =	 2a ab b2 2
- +

a b 2-^ h  Ï‹ toéaš és¡f«

aBCD v‹w rJu¤Â‹ gu¥ò a2  rJu myFfŸ MF«.

a b-^ h I¥ g¡fkhf¡ bfh©l aHFE v‹w 

rJu¤Â‹ gu¥ò a b 2-^ h  rJu myFfŸ MF«.

ÏJ gl¤Âš Úyt©z¤Âš cŸs rJu¥ 

gFÂahF«.

br›tf« BCIH Ï‹ gu¥ò = 	a b#  rJu myFfŸ

br›tf« EGCD Ï‹ gu¥ò = a b#  rJu myFfŸ

rJu« FGCI Ï‹ gu¥ò = b2  rJu myFfŸ

BGFH Ï‹ gu¥ò =  br›tf« BCIH Ï‹ gu¥ò - 

                   rJu« FGCI Ï‹ gu¥ò

	          =	ab b2
-

Ï¥bghGJ, rJu« aHFE Ï‹ gu¥ò

		  =	 rJu« aBCD Ï‹ gu¥ò - (br›tf« EGCD
			   Ï‹ gu¥ò + br›tf« BGFH Ï‹ gu¥ò)

	 a b 2-^ h 	 =	 a ab ab b2 2
- + -^ h

		  =	 a ab ab b2 2
- - +

		  =	 a ab b22 2
- +

	 a b 2` -^ h 	 =	 a ab b22 2
- +



Ïa‰fâj«

17

_‹wh« K‰bwhUik

a b a b+ -^ ^h h v‹gij¡ fUJnth«.

		  =	 a ab ba b2 2
- + -

		  =	 a ab ab b2 2
- + - 		  [a  ab = ba]

		  =	 a b2 2
-

Mfnt,	 a b a b+ -^ ^h h	 =	 a b2 2
-

a b a b+ -^ ^h h Ï‹ toéaš és¡f«

br›tf« aHGE Ï‹ gu¥ò = a b a b#+ -^ ^h h 

	 =	rJu« aBCD Ï‹ gu¥ò -

		  br›tf« EFCD Ï‹ gu¥ò +

		  br›tf« BHIC Ï‹ gu¥ò -

		  rJu« FGIC Ï‹ gu¥ò

	 =	a ab ab b2 2
- + -

	 =	a b2 2
-

a b a b` #+ -^ ^h h = a b2 2
-

bghJ K‰bwhUik

(x + a) (x + b) v‹gij¡ fUJnth«

		  =	 x bx ax ab2
+ + +

		  =	 x ax bx ab2
+ + +

Mfnt,	 x a x b+ +^ ^h h	 =	 x a b x ab2
+ + +^ h

x a x b+ +^ ^h h Ï‹ toéaš és¡f«

br›tf« aBCD Ï‹ gu¥ò = x a x b+ +^ ^h h

		  =	 rJu« DHIG Ï‹ gu¥ò +

				    br›tf« aEIH Ï‹ gu¥ò +

				    br›tf« IFCG Ï‹ gu¥ò +

				    br›tf« EBFI Ï‹ gu¥ò

		  =	 x ax bx ab2
+ + +

		  =	 x a b x ab2
+ + +^ h

      \    x a x b+ +^ ^h h = x a b x ab2
+ + +^ h
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Ïa‰fâj K‰bwhUikfŸ

•	 2a b a ab b2 2 2/+ + +^ h

•	 2a b a ab b2 2 2/- - +^ h

•	 a b a b a b2 2/+ - -^ ^h h

•	 x a x b x a b x ab2/+ + + + +^ ^ ^h h h

(bghJthf K‰bwhUikfë‹ rkãiy¡F ‘/ ’ v‹w F¿p£il¥ ga‹gL¤JtJ tH¡f«. vëik 

fUÂ Ï§F eh«  ‘=’ v‹w F¿p£il¥ ga‹gL¤J»nwh«.)

1.4.2  K‰bwhUikfis¥ ga‹gL¤Jjš

vL¤J¡fh£L 1.9

éçth¡Ff :  (i) 5x 2+^ h   (ii) x y2 2+^ h   (iii) x y2 3 2+^ h   (iv) 1052 .
Ô®Î

(i)	 x 5 2+^ h 	 =	 x x2 5 52 2
+ +^ ^h h

		  =	 x x10 252
+ +

kh‰W Kiw :	 5x 2+^ h 	 =	 x x5 5+ +^ ^h h

		  =	 5x x x5 5+ + +^ ^h h

		  =	 x x x5 5 252
+ + +

		  =	 x x10 252
+ +

(ii)	 2x y 2+^ h 	 =	 x x y y2 2 22 2
+ +^ ^ ^h h h

		  =	 x xy y4 42 2
+ +

kh‰W Kiw :	 x y2 2+^ h 	 =	 x y x y2 2+ +^ ^h h

		  =	 2x x y y x y2 2+ + +^ ^h h

		  =	 x xy yx y2 2 42 2
+ + + 		  [ ]xy yxa =

		  =	 x xy y4 42 2
+ +

(iii)	 2 3x y 2+^ h 	 =	 x x y y2 2 2 3 32 2
+ +^ ^ ^ ^h h h h

		  =	 x xy y4 12 92 2
+ +

kh‰WKiw :	 x y2 3 2+^ h 	 =	 x y x y2 3 2 3+ +^ ^h h

		  =	 2 3x x y y x y2 3 2 3+ + +^ ^h h

		  =	 x x x y y x y y2 2 2 3 3 2 3 3+ + +^ ^ ^ ^ ^ ^ ^ ^h h h h h h h h

		  =	 x xy yx y4 6 6 92 2
+ + + 		  [ ]xy yxa =

	 x y2 3 2+^ h 	 =	 x xy y4 12 92 2
+ +

K‰bwhUikia¥ 

ga‹gL¤jš :

(a + b)2 = a2 + 2ab + b2

Ï§F, a = x, b = 5.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a + b)2 = a2 + 2ab + b2

Ï§F, a = x, b = 2y.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a + b)2 = a2 + 2ab + b2

Ï§F, a = 2x, b = 3y.
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(iv)	 1052 	 =	 100 5 2+^ h

		  =	 100 2 100 5 52 2
+ +^ ^h h

		  =	 100 100 1000 25# + +^ h

		  =	 10000 + 1000 + 25

	 1052 	 =	 11025

vL¤J¡fh£L 1.10

kÂ¥òfis¡ fh©f : (i) x y 2-^ h   (ii) p q3 2 2-^ h   (iii) 972   (iv) .4 9 2^ h

Ô®Î

(i)	 x y 2-^ h 	 =	 x x y y22 2
- +^ ^h h

		  =	 x xy y22 2
- +

(ii)	 3 2p q 2-^ h 	 =	 p p q q3 2 3 2 22 2
- +^ ^ ^ ^h h h h

		  =	 p pq q9 12 42 2
- +

(iii)	 972 	 =	 100 3 2-^ h

		  =	 100 2 100 3 32 2
- +^ ^ ^h h h

		  =	 10000  –  600  +  9
		  =	 9400  +  9
		  =	 9409

(iv)	 .4 9 2^ h 	 =	 . .5 0 0 1 2-^ h

		  =	 . . . .5 0 2 5 0 0 1 0 12 2
- +^ ^ ^ ^h h h h

		  =	 . . .25 00 1 00 0 01- +

		  =	 24.01

vL¤J¡fh£L 1.11

a b a b a b2 2
+ - = -^ ^h h  v‹w K‰bwhUikia¥ ga‹gL¤Â¥ 

Ã‹tUtdt‰iw kÂ¥ÃLf :

(i) x x3 3+ -^ ^h h  (ii) a b a b5 3 5 3+ -^ ^h h  (iii) 52 48#     (iv) 997 32 2
- .

Ô®Î

(i)	 x x3 3+ -^ ^h h	 =	 x 32 2
-

		  =	 x 92
-

K‰bwhUikia¥ 

ga‹gL¤jš :

(a + b)2 = a2 + 2ab + b2

Ï§F, a = 100, b = 5.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a – b)2 = a2 – 2ab + b2

Ï§F, a = x, b = y.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a – b)2 = a2 – 2ab + b2

Ï§F, a = 3p, b = 2q.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a – b)2 = a2 – 2ab + b2

Ï§F, a = 100, b = 3.

K‰bwhUikia¥ 

ga‹gL¤jš :

(a – b)2 = a2 – 2ab + b2

Ï§F, a = 5.0, b = 0.1.

K‰bwhUikia¥ 

ga‹gL¤jš :
(a + b) (a – b) = a2 – b2

Ï§F, a = x, b = 3
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(ii)	 a b a b5 3 5 3+ -^ ^h h	 =	 a b5 32 2
-^ ^h h

		  =	 a b25 92 2
-

(iii)	 52 48# 	 =	 50 2 50 2+ -^ ^h h

		  =	 50 22 2
-

		  =	 2500 4-

		  =	 2496

(iv)	 997 32 2
- 	 =	 997 3 997 3+ -^ ^h h

		  =	 1000 994^ ^h h

		  =	 994000

vL¤J¡fh£L  1.12

x a x b x a b x ab2
+ + = + + +^ ^ ^h h h  v‹w K‰bwhUikia¥ ga‹gL¤Â¥ 

Ã‹tUtdt‰¿‹ kÂ¥òfis¡ fh©f :

(i) m m3 5+ +^ ^h h		  (ii) p p2 3- -^ ^h h  (iii) x y x y2 3 2 4+ -^ ^h h

(iv) 55 56#              	 (v) 95 103# 		  (vi) 501 505#

Ô®Î

(i)	 m m3 5+ +^ ^h h	 =	 m m3 5 3 52
+ + +^ ^ ^h h h

		  =	 m m8 152
+ +

(ii)	 p p2 3- -^ ^h h	 =	 p p2 3 2 32
+ - - + - -^ ^ ^h h h

		  =	 p p5 62
+ - +^ h

		  =	 p p5 62
- +

(iii)	 x y x y2 3 2 4+ -^ ^h h	 =	 x y y x y y2 3 4 2 3 42
+ - + -^ ^ ^ ^ ^h h h h h

		  =	 4 12x y x y22 2
+ - -^ ^h h

		  =	 x xy y4 2 122 2
- -

(iv)	 55 56# 	 =	 50 5 50 6+ +^ ^h h

		  =	 50 5 6 50 5 62
+ + +^ ^ ^h h h

		  =	 50 50 11 50 30# + +^ ^h h

		  =	 2500 550 30+ +

		  =	 3080

K‰bwhUikia¥ 

ga‹gL¤jš :
(a + b) (a – b) = a2 – b2

Ï§F, a = 5a, b = 3b

K‰bwhUikia¥ 

ga‹gL¤jš :
(a + b) (a – b) = a2 – b2

Ï§F, a = 50, b = 2

K‰bwhUikia¥ 

ga‹gL¤jš :
(a + b) (a – b) = a2 – b2

Ï§F, a = 997, b = 3

K‰bwhUikia¥ 

ga‹gL¤jš :
(x + a) (x + b) = x2 + (a + b) x + ab
Ï§F, x = m, a = 3, b = 5.

K‰bwhUikia¥ 

ga‹gL¤jš :
(x + a) (x + b) = x2 + (a + b) x + ab
Ï§F, x = p, a = – 2, b = – 3.

K‰bwhUikia¥ 

ga‹gL¤jš :
(x + a) (x + b) = x2 + (a + b) x + ab
Ï§F, x = 2x, a = 3y, b = – 4y.

K‰bwhUikia¥ 

ga‹gL¤jš :
(x + a) (x + b) = x2 + (a + b) x + ab
Ï§F, x = 50, a = 5, b = 6.
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(v)	 95 103# 	 =	 100 5 100 3- +^ ^h h

		  =	 100 5 3 100 5 32
+ - + + -^ ^ ^ ^ ^h h h h h

		  =	 100 100 2 100 15# + - -^ ^ ^h h h

		  =	 10000  – 200  – 15
		  =	 9800  –  15
		  =	 9785

(vi)	 501 505# 	 =	 500 1 500 5+ +^ ^h h

		  =	 500 1 5 500 1 52
+ + +^ ^ ^ ^ ^h h h h h

		  =	 500 500 6 500 1 5# + +^ ^ ^ ^ ^h h h h h

		  =	 500 500 6 500 5# + +^ ^ ^h h h

		  =	 250000 3000 5+ +

		  =	 253005

1.4.3	  nkY« Áy gaDŸs K‰bwhUikfis¤ jUé¤jš

Ã‹tUtdt‰iw eh« fUJnth«,

(i)	 a b a b2 2+ + -^ ^h h 	 =	 a ab b a ab b2 22 2 2 2
+ + + - +^ ^h h

		  =	 a ab b a ab b2 22 2 2 2
+ + + - +

		  =	 a b2 22 2
+

	 a b a b2 2+ + -^ ^h h 	 =	 a b2 2 2
+^ h

	 a b a b
2
1 2 2+ + -^ ^h h6 @	 =	 a b2 2

+

(ii)	 a b a b2 2+ - -^ ^h h 	 =	 a ab b a ab b2 22 2 2 2
+ + - - +^ ^h h

		  =	 2 2a ab b a ab b2 2 2 2
+ + - + -

	 a b a b2 2+ - -^ ^h h 	 =	 ab4

	 a b a b
4
1 2 2+ - -^ ^h h6 @	 =	 ab

(iii)	 a b ab22+ -^ h 	 =	 a b ab ab2 22 2
+ + -

		  =	 a b2 2
+

	 a b ab22+ -^ h 	 =	 a b2 2
+

(iv)	 a b ab42+ -^ h 	 =	 a ab b ab2 42 2
+ + -

		  =	 a ab b22 2
- +

		  =	 a b 2-^ h

	 a b ab42+ -^ h 	 =	 a b 2-^ h

K‰bwhUikia¥ 

ga‹gL¤jš :
(x + a) (x + b) = x2 + (a + b) x + ab
Ï§F, x = 100, a = –5, b = 3.

K‰bwhUikia¥ 

ga‹gL¤jš :
(x + a) (x + b) = x2 + (a + b) x + ab
Ï§F, x = 500, a = 1, b = 5.
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jUé¡f¥g£l  K‰bwhUikfŸ

•	 a b a b
2
1 2 2+ + -^ ^h h6 @ = a b2 2

+

•	 a b a b
4
1 2 2+ - -^ ^h h6 @ = ab

•	 a b ab22+ -^ h  = a b2 2
+

•	 a b ab42+ -^ h  = a b 2-^ h

•	 a b ab22- +^ h  = a b2 2
+

•	 a b ab42- +^ h  = a b 2+^ h

(v)	 a b ab22- +^ h 	 =	 a ab b ab2 22 2
- + +

		  =	 a b2 2
+

	 a b ab22- +^ h 	 =	 a b2 2
+

(vi)	 a b ab42- +^ h 	 =	 a ab b ab2 42 2
- + +

		  =	 a ab b22 2
+ +

		  =	 a b 2+^ h

	 a b ab42- +^ h 	 =	 a b 2+^ h

vL¤J¡fh£L  1.13

a b+  , a b-  M»at‰¿‹ kÂ¥òfŸ Kiwna 7, 4 våš a b2 2
+ , ab M»at‰¿‹ 

kÂ¥òfis¡ fh©f.

Ô®Î

(i)	 a b2 2
+ 	 =	 a b a b

2
1 2 2+ + -^ ^h h6 @

		  =	
2
1 7 42 2

+6 @  (a + b = 7,  a – b = 4 M»at‰iw¥ ÃuÂælš)

		  =	
2
1 49 16+^ h

		  =	
2
1 65^ h = 

2
65

	 a b2 2
+ 	 =	

2
65

(ii)	 ab 	 =	 a b a b
4
1 2 2+ - -^ ^h h6 @

		  =	
4
1 7 42 2

-^ h (a + b = 7,  a – b = 4 M»at‰iw¥ ÃuÂælš)

		  =	
4
1 49 16-^ h = 

4
1 33^ h

	 ab	 =	
4
33 	

vL¤J¡fh£L  1.14

a b 10+ =^ h , ab 20=  våš, a b2 2
+ , a b 2-^ h  M»at‰¿‹ kÂ¥òfis¡  

fh©f.

Ô®Î

(i)	 a b2 2
+ 	 =	 a b ab22+ -^ h (a + b = 10, ab = 20M»at‰iw¥ ÃuÂælš)

	 a b2 2
+ 	 =	 10 2 202

-^ ^h h

		  =	 100 40-  = 60

	 a b2 2
+ 	 =	 60
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(ii)	 a b 2-^ h 	 =	 a b ab42+ -^ h  (a + b = 10, ab = 20 M»at‰iw¥ ÃuÂælš)

		  =	 10 4 202
-^ ^h h

		  =	 100  – 80
	 a b 2-^ h 	 =	 20

vL¤J¡fh£L  1.15

x l x m+ +^ ^h h = 4 2x x2
+ +  våš l m2 2

+ , l m 2-^ h  M»at‰¿‹ kÂ¥òfis¡  

fh©f.

Ô®Î

bgU¡f‰gy‹ N¤Âu¤ÂèUªJ eh« m¿tJ, 

vdnt,	 x l x m+ +^ ^h h	 =	

tyJ g¡f¤ij  		      cl‹ x¥Ãl,  ek¡F¡ »il¥gJ

	 l m+ 	 =	 4,  lm  = 2
Ï¥bghGJ,	 l m2 2

+ 	 =	 l m lm22+ -^ h

		  =	 4 2 22
- ^ h = 16 – 4

	 l m2 2
+ 	 =	 12

	 l m 2-^ h 	 =	 l m lm42+ -^ h

		  =	 4 4 22
- ^ h = 16  –  8

	 l m 2-^ h 	 =	 8

gæ‰Á 1.3

	 1.	 Ñœ¡fhQ« édh¡fS¡Fça rçahd éilia¤ nj®ªbjL.

	 (i)	 ( ) ( ) _____a b a b2
#+ = +

	 (A) ab	 (B) 2ab	 (C) (a + b)	 (D) (a – b)

	 (ii)	 ( ) ( ) _____a b a b2
#- = -

	 (A) (a + b)	 (B) – 2ab	 (C) ab	 (D) (a – b)

	 (iii)	 ( ) ( ) _____a b a b2 2
#- = -

 	 (A) (a – b)	 (B) (a + b)	 (C) a ab b22 2
+ + 	 (D) 2a ab b2 2

- +

	 (iv)	 (9.6) _____2
=

	 (A) 9216	 (B) 93.6	 (C) 9.216	 (D) 92.16

	 (v)	 ( ) ( ) _____a b a b2 2
+ - - =

	 (A) 4ab	 (B) 2ab	 (C) a ab b22 2
+ + 	 (D) ( )a b2 2 2

+

	 (vi)	 ( )m c d m cd2
+ + +  = ______

	 (A) ( )m c 2
+ 	 (B) (m + c) (m + d)	     (C) ( )m d 2

+ 	 (D) (m + c) (m – d) 

4 2x x2
+ +

x  (l + m) x + lm2
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	 2.	 bghU¤jkhd K‰bwhUikia¥ ga‹gL¤Â¥ Ã‹tUtdt‰¿‹ bgU¡f‰ 

gy‹fis¡ fh©f:

	 (i)	 x x3 3+ +^ ^h h	 (ii)	 m m2 3 2 3+ +^ ^h h

	 (iii)	 x x2 5 2 5- -^ ^h h	 (iv)	 a
a

a
a

1 1- -` `j j

	 (v)	 x x3 2 3 2+ -^ ^h h	 (vi)	 a b a b5 3 5 3- -^ ^h h

	 (vii)	 l m l m2 3 2 3- +^ ^h h	 (viii)	 x x
4
3

4
3- +` `j j

	 (ix)	
x y x y
1 1 1 1+ -c cm m	 (x)	 100 3 100 3+ -^ ^h h

	 3.	 x a x b x a b x ab2
+ + = + + +^ ^ ^h h h  v‹w K‰bwhUikia¥ ga‹gL¤Â¥ 

Ã‹tUtdt‰¿‹ bgU¡f‰gy‹fis¡ fh©f:

	 (i)	 x x4 7+ +^ ^h h	 (ii) x x5 3 5 4+ +^ ^h h	 (iii) x y x y7 3 7 3+ -^ ^h h

	 (iv) x x8 5 8 2- -^ ^h h	 (v) m n m n2 3 2 4+ +^ ^h h	 (vi) xy xy3 2- -^ ^h h

	 (vii)	 a
x

a
y

1 1+ +` cj m	 (viii) x y2 2+ -^ ^h h

	 4.	 K‰bwhUikfis¥ ga‹gL¤Â¥ Ã‹tU« t®¡f§fis¡ fh©f:

	 (i)	 p q 2-^ h 	 (ii)	 a 5 2-^ h 	 (iii)	 x3 5 2+^ h

	 (iv)	 x5 4 2-^ h 	 (v)	 x y7 3 2+^ h 	 (vi)	 m n10 9 2-^ h

	 (vii)	 . .a b0 4 0 5 2-^ h 	 (viii)	 x
x
1 2

-` j 	 (ix)	 x y
2 3

2

-` j

	 (x)	 . . . .0 54 0 54 0 46 0 46# #-

	 5.	 K‰bwhUikfis¥ ga‹gL¤Â¥ Ã‹tUtdt‰¿‹ kÂ¥òfis¡ fh©f:

	 (i)	 1032 	 (ii)	 482 	 (iii)	 542 	 (iv)	 922

	 (v)	 9982 	 (vi)	 53 47# 	 (vii)	 96 104# 	 (viii)	 28 32#

	 (ix)	 81 79# 	 (x)	 (2.8)2 	 (xi)	 (12.1) (7.9)2 2
- 	 (xii)	 . .9 7 9 8#

	 6.	 ã%Ã¡f :

	 (i)	 x x x3 7 84 3 72 2+ - = -^ ^h h

	 (ii)	 0a b a b b c b c c a c a- + + - + + - + =^ ^ ^ ^ ^ ^h h h h h h

	 7.	 a b 5+ = , a b 4- =  våš a b2 2
+ , ab M»at‰¿‹ kÂ¥òfis¡ fh©f.

	 8.	 (i) a b+ , ab M»at‰¿‹ kÂ¥òfŸ Kiwna 12, 32 våš, a b2 2
+ , a b 2-^ h  

M»at‰¿‹ kÂ¥òfis¡ fh©f.

		  (ii) a b-^ h, ab M»at‰¿‹ kÂ¥òfŸ 6, 40 våš a b2 2
+ , a b 2+^ h  

M»at‰¿‹ kÂ¥òfis¡ fh©f.

	 9.	 5 300x a x b x x2
+ + = - -^ ^h h  våš a b2 2

+  Ï‹ kÂ¥ig¡ fh©f.

	 10.	 x a x b x c+ + +^ ^ ^h h h v‹gj‰fhd Ïa‰fâj K‰bwhUikia 

bgU¡f‰gy‹ N¤Âu¤ij¥ ga‹gL¤Â¤ jUé.

		  ( F¿¥ò : [ ]x a x b x c x a x b x c+ + + = + + +^ ^ ^ ^ ^ ^h h h h h h  )
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1.5  fhuâ¥gL¤jš

20 v‹w Ïašv©iz vL¤J¡ bfhŸnth«.

Ïij eh« Ã‹tU« v©fë‹

bgU¡f‰gydhf vGjyh«.

20 = 1 × 20

20 = 2 × 10

20 = 4 × 5

20 v‹w v©â‰F 6 fhuâfŸ cŸsd. mit 1,  2, 4, 5, 10, 20 MF«.

ÏitfSŸ 2« 5«, 20 Ï‹ gfh¡ fhuâfŸ MF«.

20 Ï‹ gfh¡ fhuâ tot« = 2 #  2 #  5.

	 1.	x‹iwél¥ bgça v©â‰F 1 IÍ« j‹idÍ« jéu ntW fhuâfŸ 

Ïšiy våš mªj v©iz¥ gfh v© v‹»nwh«. cjhuz« : 2, 3, 5, 7, ...
	 2.	x‹iwél¥ bgça v©â‰F Ïu©o‰F« nk‰g£l fhuâfŸ ÏU¥Ã‹ 

m›bt©iz¥ gF v© v‹»nwh«. cjhuz« : 4, 6, 8, 9, 10, ...

	 3.	X® v©iz mj‹ fhuâfë‹ bgU¡f‰gydhf vGJ«nghJ eh« 

1 I xU fhuâahf¥ bghJthf vGJtJ Ïšiy. Vbdåš 1 v‹gJ 

vªjbthU v©â‰F« xU fhuâahf mik»wJ.

 	   4.	vªjbthU Ïaš v©Q« gF v©zhfnth gfh v©zhfnth ÏU¡F«.

	 5.	1 v‹w v© gF v©Q« m‹W, gfh v©Q« m‹W.

	 6.	2 k£Lnk Ïu£il¥ gfh v© MF«.

1.5.1  fhuâ¥gL¤jš v‹whš v‹d?

vªjbthU Ïa‰fâj¡ nfhitiaÍ« Tl eh« mj‹ fhuâfë‹ 

bgU¡fš gydhf vGjyh«.

fhuâ¥gL¤jš : vªjbthU gšYW¥ò¡ nfhitiaÍ« mj‹ fhuâfë‹ 

bgU¡f‰gydhf vGJtij¡ fhuâ¥gL¤jš v‹»nwh«.

20 njÚ®¡ nfh¥igfis eh« Ñœ¡f©lthW 

bt›ntW têfëš tçir¥gL¤jyh«.

2	 20
2	 10
	 5
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e«khš Ã‹tU« Ïa‰fâj¡ nfhitfis mt‰¿‹ fhuâfë‹ bgU¡f‰ 

gydhf vGj KoÍ«.

	 (i)	 ( ) ( )x x x6 2 33 2
=

	 (ii)	 ( ) ( )a b ab ab a b3 3 32 2
+ = +

	 (iii)	 ( ) ( )x x x x2 6 2 3 22
+ - = - +

nk‰f©l vL¤J¡fh£Lfis eh« Ñœ¡f©LŸsthW« vGjyh«:

Ïa‰fâj¡ 

nfhit

Kjyh«

fhuâ

Ïu©lh«

fhuâ

e«khš Ït‰iw nkY« fhuâ¥gL¤j KoÍkh?

Kjyh«

fhuâ

Ïu©lh«

fhuâ

6x3 2x 3x2 M«. 2x  =  2 × x M«. 3x2 = 3 × x ×x

3a2 b + 3ab2 (3ab) (a + b) M«.

3ab  = 3 × a × b
Ïšiy. (a + b) I 
nkY« fhuâ¥gL¤j 

KoahJ.

2x2 + x – 6 (2x – 3) (x + 2)
Ïšiy. (2x – 3) I 
nkY« fhuâ¥gL¤j 

KoahJ.

Ïšiy. (x + 2) I 
nkY« fhuâ¥gL¤j 

KoahJ.

F¿¥ò : nkY« fhuâfshf¥ gF¡f Koahj fhuâfis¥ gfh¡ fhuâfŸ 

v‹»nwh«. nk‰f©l vL¤J¡fh£oš ( ), (2 3), ( 2)a b x x+ - +  M»ait gfh¡ 

fhuâfŸ MF«.

1.5.2  bghJ¡ fhuâia btëna vL¤J¡ fhuâ¥gL¤jš

Ï«Kiwæš, bfhL¡f¥g£l nfhitæ‹ bghJ¡ fhuâia¡ f©l¿ªJ 

mij mil¥ò¡ F¿¡F btëna bfh©L tªJ fhuâ¥gL¤J»nwh«. Ïu©L 

mšyJ mj‰F nk‰g£l cW¥òfë‹ bghJ¡ fhuâ v‹gJ všyh cW¥òfëY« 

tU« fhuâ v‹gij ãidéš bfhŸf.

vL¤J¡fh£L 1.16

Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf:

(i) x2 6+ 		  (ii) x xy4 202
+ 	 (iii) x xy3 122

- 	 (iv) a b ab2 2
- 	

(v) x x x3 5 63 2
- + 	 (vi) 7 21 28l m lm n lm3 2 2

- +

Ô®Î

(i)	 2 6 2 (2 3)x x #+ = +

	           ( )x x2 6 2 3` + = +  (‘2’ v‹gJ ÏU cW¥òf£F« bghJthf cŸsJ)

F¿¥ò :	(i)	 Ï§F, 2, (x + 3) M»ad (2 6)x+  Ï‹ fhuâfshF«.

	 (ii)	 2, ( )x 3+  M»a fhuâfis nkY« fhuâfshf¥ gF¡f KoahJ.

 		  vdnt 2, ( )x 3+  M»ait gfh¡ fhuâfshF«.
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(ii)	 x xy4 202
+ 	 =	 (4 ) (4 5 )x x x y# # # # #+

		  =	 ( )x x y4 5+ 	 (bghJ cW¥ghd 4x-I btëna vL¤jš)

(iii)	 3 12x xy2
- 	 =	 (3 ) (3 4 )x x x y# # # # #-

		  =	 ( )x x y3 4- 	 (bghJ cW¥ghd 3x-I btëna vL¤jš)

(iv)	 a b ab2 2
- 	 =	 ( ) ( )a a b a b b# # # #-

		  =	 ( )ab a b- 	 (bghJ cW¥ghd ab-I btëna vL¤jš)

(v)	 3 5 6x x x3 2
- + 	 =	 (3 ) (5 ) (6 )x x x x x x# # # # # #- +

		  =	 ( )x x x3 5 62
- +  (bghJ cW¥ghd x-I btëna vL¤jš)

(vi) 7 21 28l m lm n lm3 2 2
- +

		 = (7 ) (7 3 ) (7 4 )l l l m m l m m n l m# # # # # # # # # # # # #- +

	 = ( )lm l m mn7 3 42
- + 	 (bghJ cW¥ghd 7lm-I btëna vL¤jš)

1.5.3  cW¥òfis¤ bjhF¤J¡ fhuâ¥gL¤jš

Ï«Kiwæš, bfhL¡f¥g£l nfhitia Ïu©L mšyJ _‹W 

cW¥òfë‹ bjhF¥òfë‹ T£lyhf vGÂ ÃwF xU bghJ¡fhuâia¥ bg‰W 

fhuâ¥gL¤J»nwh«.

vL¤J¡fh£L  1.17

Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf:

(i)    x x x3 33 2
- + - 		  (ii)   2 3 2xy ab bx ay3- + -

(iii)  2 2 10m mn m n102
- - + 	 (iv)  ( 1) ( )ab x x a b2 2 2

+ + +

Ô®Î

(i)	 3 3x x x3 2
- + - 	 =	  ( ) ( )x x x3 1 32

- + -

		  =	 ( ) ( )x x1 32
+ -

(ii)	 2 3 2 3xy ab bx ay- + - 	 =	 xy bx ab ay2 2 3 3+ - -   (cW¥òfis kh‰¿aik¤jš)

		  =	 ( ) ( )x y b a y b2 3+ - +

			               (bghJ cW¥òfis btëna vL¤jš)

		  =	 ( ) ( )x a y b2 3- +

(iii)	 2 2 10m mn m n102
- - + 	 =	 ( ) ( )m m n m n2 5 2 5- - -

		  =	 ( ) ( )m m n2 2 5- -  (bghJ cW¥òfis btëna vL¤jš)

(iv)	 ( 1) ( )ab x x a b2 2 2
+ + + 	 =	 abx ab xa xb2 2 2

+ + +

		  =	 abx a x b x ab2 2 2
+ + +   (cW¥òfis kh‰¿aik¤jš)

		  =	 ( ) ( )ax bx a b bx a+ + +

			               (bghJ cW¥òfis btëna vL¤jš)

		  =	 ( ) ( )ax b bx a+ +

(Kjš ÏU  cW¥òfisÍ« 

Kjèš bjhF¤j Ã‹ bghJ 

cW¥ig btëna vL¤jš)
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1.5.4.  K‰bwhUikfis¥ ga‹gL¤Â¡ fhuâ¥gL¤jš

ãidÎ T®f:

	 (i)	 ( )a b a ab b22 2 2
+ = + +

	 (ii)	 ( )a b a ab b22 2 2
- = - +

	 (iii)	 ( ) ( )a b a b a b2 2
+ - = -

Áy neu§fëš bfhL¡f¥g£l nfhitia mšyJ gšYW¥ò¡ nfhitia 

nk‰F¿¥Ãl¥g£l K‰bwhUikfë‹ toéš vGj KoÍ«. m›thW vGj Koªjhš 

ty¥òw« cŸs nfhitfS¡F mt‰¿‹ Ïl¥òw« cŸs nfhitfns  fhuâfshF«.

Ï«Kiwæš eh« v›thW 

K‰bwhUikfis¥ ga‹gL¤Â fhuâ¥ 

gL¤J»nwh« v‹gij¡ Ñœ¡f©LŸs 

vL¤J¡fh£Lfis¡ f‰gj‹ _y« 

m¿ayh«.

vL¤J¡fh£L  1.18

K‰bwhUikfis¥ ga‹gL¤Â Ã‹tUtdt‰iw¡ fhuâ¥gL¤Jf:

	 (i)   x x6 92
+ + 	 (ii)  x x10 252

- + 	 (iii)  m m49 56 162
- +

	 (iv)  x 642
- 		  (v)  x y y9 42 3

- 		 (vi)  m n8 8
-

Ô®Î

(i) 6 9x x2
+ +

6 9x x2
+ +  I a ab b22 2

+ +  cl‹ x¥Ã£lhš,  a = x, b = 3 vd¡ »il¡F«.

	 2a ab b2 2
+ + 	 =   ( )a b 2

+ , a = x, b = 3 v‹gjhš 	  

	 x x6 92
+ + 	 =	 ( )x 3 2

+   v‹gij¥ bgW»nwh«.

`  x x6 92
+ +  Ï‹ fhuâfŸ ( 3)x + , ( 3)x +  M»aitfshF«.

(ii) 10 25x x2
- +

10 25x x2
- +  I a ab b22 2

- +  cl‹ x¥Ã£lhš,   a = x, b = 5 vd¡ »il¡F«.

			   2a ab b2 2
- +       =	  ( )a b 2

- , a = x, b = 5 v‹gjhš

	 x x10 252
- + 	 =	 ( )( )x x2 5 52 2

- +

	 x x10 252
- + 	 =	 (x – 5)2   v‹gij¥ bgW»nwh«.

`  x x10 252
- +  Ï‹ fhuâfŸ ( 5)x - , ( 5)x -  M»aitfshF«.

(iii) 49 56 16m m2
- +

ÏÂš, 49 (7 ) ;16 4m m2 2 2
= =   v‹W« eh« vGjyh«.

nfhit fhuâfŸ

a2 + 2ab + b2 (a + b), (a + b)
a2 – 2ab + b2 (a – b), (a – b)

a2 – b2 (a + b), (a – b)
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	                                      v‹w K‰bwhUikia¥ ga‹gL¤Â¥ Ã‹tUkhW 

vGjyh«.

			 

			 

 `  m m49 56 162
- +  Ï‹ fhuâfŸ (7 4)m -  , (7 4)m - .

(iv) x2 – 64 I a b2 2
- , cl‹ x¥Ã£lhš a = x,  b = 8 vd¡ »il¡F«.

  	 a b2 2
-  = ( )( )a b a b+ -  v‹w K‰bwhUikia¥ ga‹gL¤Â 

Ï›thW vGjyh«.

                         =       x2 – 82

                         =	 ( 8) ( 8)x x+ -  

`  x 642
- Ï‹ fhuâfŸ (x + 8), (x-8) M»aitfshF«.

(v)                             y [9x2 – 4y2]
                             =  [(3 ) (2 ) ]y x y2 2

-

(a b2 2
- )= (a + b) (a – b) v‹gJl‹ (3x) 2 – (2y)2 I x¥Ã£lhš a = 3x, b = 2y 

vd¡ »il¡F«.         `   9 4x y y2 3
- 	 =	 [(3 2 ) (3 2 )]y x y x y+ -

(vi) 	 ( ) ( )m n m n8 8 4 2 4 2
- = -

		 =	 ( ) ( )m n m n4 4 4 4
+ -

			                ( ( ) ( )a b a b a b
2 2
- = + -  v‹w K‰bwhUikia¥ ga‹gL¤jš)

		 =	 ( ) [( ) ( ) ]m n m n4 4 2 2 2 2
+ -

		 =	 ( ) [( ) ( )]m n m n m n4 4 2 2 2 2
+ + -                 [                                              ]

		 =	 ( ) ( ) [( )( )]m n m n m n m n4 4 2 2
+ + + -

	 m n8 8
- 	=	 ( )( ) ( ) ( )m n m n m n m n4 4 2 2

+ + + -

1.5.5 ( ) ( ) ( )x a x b x a b x ab2
+ + = + + +  v‹w K‰bwhUikia¥ ga‹gL¤Â¡ 

fhuâ¥gL¤jš

( ) ( ) ( )x a x b x a b x ab2
+ + = + + +  v‹w K‰bwhUikia¥ ga‹gL¤Â 

v›thW nfhitfis¡ fhuâ¥gL¤J»nwh« v‹gij Ï¥bghGJ eh« éçthf¡ 

fh©ngh«.

vL¤J¡fh£L 1.19

fhuâ¥gL¤Jf : 

Ô®Î

		  I  			   cl‹ x¥Ãl

ek¡F, ab = 6, a + b = 5, x = x vd¡ »il¡»‹wd.

ÏÂš ab = 6 våš, a Í« b Í« 6 Ï‹ fhuâfŸ MF«.

x x5 62
+ +

x x5 62
+ + ( )x a b x ab2

+ + +

( ) ( )m n m n m n
2 2

a - = + -

a ab b22 2
- + ( )a b 2

-

m m49 56 162
- +

=

= ( ) ( )( )m m7 2 7 4 42 2
- +

= ( )m7 4 2
-

9 4x y y2 3
- =

6x 42
-
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Ï§F, a = 2, b = 3 v‹w kÂ¥òfis¥ bgW« nghJ ab = 6, a + b = 5 M»a 

ãgªjidfis ãiwÎ brŒa nt©L«. vdnt a = 2, b = 3 v‹git rçahd 

kÂ¥òfshF«. Ï¥bghGJ,

	 ( )x a b x ab2 + + + 	 =	 ( ) ( )x a x b+ +  I¥ ga‹gL¤Âdhš

	 5 6x x2
+ + 	 =	 (2 3) (2 3)x x2

#+ + +

		  =	 ( ) ( )x x2 3+ +

x x5 62
+ +  Ï‹ fhuâfŸ ( 2) ( 3),x x+ +  MF«.

vL¤J¡fh£L 1.20

fhuâ¥gL¤Jf: x x 62
+ -

Ô®Î

x x 62
+ -  I ( ) ( )( )x a b x ab x a x b2

+ + + = + +  v‹gJl‹ x¥Ãl,

ek¡F ab = – 6, a + b = 1 v‹git »il¡»‹wd.

Mfnt, ab = – 6 , a + b = 1 v‹W mikÍ«go a, b M»aitf£F ÏU v©fis¢ 

ÁªÂ¤J¡ f©l¿f. a, b M»at‰¿‹ kÂ¥òfŸ Ñœf©LŸsthW mikayh«.

a b ab a + b bjçÎ

1 6 6 7 û

1    – 6    – 6    – 5 û

2 3 6 5 û

2    – 3    – 6    – 1 û

   – 2 3    – 6 1 ü

Ï§F, eh« a = – 2, b = 3 M»a fhuâ¢ nrhofisna bjçÎ brŒa nt©L«. 

Vbdåš mit k£Lnk ab = – 6 k‰W« a + b = 1 v‹w ãgªjidfis ãiwÎ 

brŒ»‹wd.

 ( ) ( ) ( )x a x b x a b x ab2+ + = + + +  - I¥ ga‹gL¤Âdhš eh« bgWtJ :

	 x x 62
+ -  = ( 2) ( 3)x x- + .

vL¤J¡fh£L 1.21

fhuâ¥gL¤Jf:  x x6 82
+ +

Ô®Î

x x6 82
+ +  I ( ) ( ) ( )x a b x ab x a x b2

+ + + = + +  cl‹ x¥Ãl,

ek¡F ab = 8, a + b = 6 v‹git »il¡»‹wd.

	 `  x x6 82
+ + 	 =	 ( ) ( )x x2 4 2 42

#+ + +

		  =	 ( ) ( )x x2 4+ +

x x6 82
+ +  Ï‹ fhuâfŸ ( 2) , ( 4)x x+ +  

M»aitfshF«.

8 Ï‹ 

fhuâfŸ

fhuâfŸ 

TLjš

1, 8 9
2, 4 6

Ï§F, 2, 4 M»aitna 

rçahd fhuâfshF«.
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gæ‰Á 1.4

	 1.	 Ñœ¡fhQ« édh¡fS¡Fça rçahd éilia¤ nj®ªbjL.

	 (i)	 3a + 21ab Ï‹ fhuâfŸ .......... .

	 (A) ab , (3 + 21)	 (B) 3, (a + 7b)	 (C) 3a, (1 + 7b)	 (D) 3ab,  (a + b)

	 (ii)	 x x 122
- -  Ï‹ fhuâfŸ .......... .

	 (A) (x + 4), (x – 3)	 (B) (x – 4), (x – 3)	 (C) (x + 2), (x – 6)	 (D) (x + 3),  (x – 4)

	 (iii)	 x x6 152
- -  Ï‹ fhuâfŸ (2x + 3) k‰W« .......... .

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

	 (iv)	 6 l m1 9 4412 2
-  Ï‹ fhuâfŸ .......... .

	 (A) (13l – 21 m), (13l – 21 m)	 (B) (13l + 21 m), (13l + 21 m)
	 (C) (13l – 21 m), (13l + 21 m)	 (D) 13 (l + 21 m), 13(l – 21 m)

	 (v)	 (x – 1) (2x – 3) Ï‹ kÂ¥ò .......... .

	 (A) 2 5 3x x2
- - 	 (B) 2 5 3x x2

- + 	 (C) 2 5 3x x2
+ - 	 (D)2 5 3x x2

+ +

	 2.	 Ã‹tU« nfhitfis¡ fhuâ¥gL¤Jf :

		  (i) x3 45- 	 (ii) x y7 14- 	 (iii) a a5 352
+ 	 (iv) y y12 20 3

- +

		  (v) a b ab15 352
+ 	 (vi) pq pqr- 	 (vii) m mn18 453 2

- 	 (viii) l m17 852 2
+  

		  (ix) x y x y x6 12 153 2 4
- + 	 (x) a b a b a b2 14 45 3 2 2 3

- +

	 3.	 fhuâ¥gL¤Jf :

		  (i) ab b a2 2 3+ + 	 (ii) xy y x6 4 6 9- + - 	 (iii) 2 3 2 3x xy y y2
+ + +

		  (iv) 15 3 5b bx b x
2 2 2

- - +  (v) a x axy abx by
2 2

+ + +

		  (vi) a x abx ac aby b y bc
2 2

+ + + + + ￼  	 (vii) ax bx ax b
3 2

- + -

		  (viii) mx my nx ny- - + 	(ix) m m m2 3 2 3
3 2

+ - - 	 (x) a b ab a11 11
2

+ + +

	 4.	 fhuâ¥gL¤Jf :

		  (i) a a14 49
2

+ + 	 (ii) x x12 36
2

- + 	 (iii) p q4 25
2 2

-

		  (iv) x xy y25 20 4
2 2

- + 	 (v) m n169 625
2 2

- 	 (vi) x x
3
2

9
12

+ +

		  (vii) a ab b121 154 49
2 2

+ + ￼	  (viii) x x3 75
3

-

		  (ix) x36 49
2

- ￼    	  (x) x x1 6 9
2

- + ￼

	 5.	 fhuâ¥gL¤Jf :

		  (i) x x7 12
2

+ + 	 (ii) p p6 8
2

- + ￼	  (iii) m m4 21
2

- -

		  (iv) x x14 45
2

- +  	 (v) x x24 108
2

- + 	 (vi) a a13 12
2

+ +

		  (vii) x x5 6
2

- + 	 (viii) x xy y14 24
2 2

- +

		  (ix) m m21 72
2

- - ￼ (x) x x28 132
2

- +
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1.6  Ïa‰fâj¡ nfhitfë‹ tF¤jš

1.6.1   X® XUW¥ò¡ nfhitia k‰nwh® XUW¥ò¡ nfhitahš tF¤jš

10 ÷ 2 v‹gij¡ fUJnth«. Ïij eh« Ï›thW vGjyh« 
2
10  = 

2
5 2#  = 5

mnj nghš,	 (i)	 x10 2'  I x
2

10  = x
2

5 2# #  = x5  vd vGjyh«.

	 (ii)	 x x10 22
'  = 

x
x

2
10 2

 = 
x

x
2

5 2 2
# #  = 

x
x x

2
5 2

#
# # #  = x5

	 (iii)	 x x10 23
'  = 

x
x

2
10 3

 = 
x

x x x
2

5 2
#

# # # #  = x5 2

	 (iv)	 x x10 25 2
'  = 

x
x

2
10

2

5

 = 
x x

x x x x x
2

5 2
# #

# # # # # #  = x5 3

Ïj‰F¥ gÂyhf, 
a
a a

n

m
m n

= -  v‹w mL¡F¡F¿ éÂia¥ ga‹gL¤Â (iv) M« 

fz¡if eh« Ã‹tUkhW brŒayh« :

	        
x
x x x

2
10

2
10 5

2

5
5 2 3

= =-

	(v) a b c abc
abc

a b c
a b c

a a b b c c abc abc5 15
15
5

5 3
5

3 3
12 2 2

2 2 2

'
# # # #

# # # # # #= = = =

(mšyJ)	 5 15a b c abc2 2 2
' 	 =	

abc
a b c
15
5 2 2 2

		  =	 a b c abc
15
5

3
12 1 2 1 2 1

=- - -   (
a
a a

n

m
m n

= -
I¥ ga‹gL¤jš)

1.6.2   xU gšYW¥ò¡ nfhitia X® XUW¥ò¡ nfhitahš tF¤jš

vL¤J¡fh£L 1.22

RU¡Ff : (i) x x x7 52
'-^ h   (ii) x x x x3 2 36 4 2 2

'- +^ h   (iii) x x x x8 5 6 23 2
'- +^ h

Ô®Î

 (i)	 x x x7 52
'-^ h 	 =	

x
x x7 52
-

		  =	
x
x

x
x7 52

-

		  =	
x
x x

x
x7 5# # #-

		  =	 x7 5-

(ii)	 x x x x3 2 36 4 2 2
'- +^ h

	 =	  
x

x x x
3
3 2

2

6 4 2
- +

	 =	
x
x

x
x

x
x

3 3
3

3
2

2

6

2

4

2

2

- +

	 =	 x x
3
1

3
24 2

- +

kh‰W Kiw :

	
x

x x7 52
- 	 =	 7x2 – 1 – 5x1 – 1

		  =	 7x1 – 5x0 = 7x – 5 (1)
		                      [a  a0 = 1]
		  =	 7x – 5

kh‰W Kiw :

 x2
 v‹w bghJ cW¥ig¡ f©l¿ªJ eh« Ï›thW« 

RU¡fyh«

	
x

x x x

3

3 2
2

6 4 2
- + 	 =	

x

x x x

3

3 2
2

2 4 2
- +^ h

		  =	 x x
3
1 3 24 2

- +^ h

		  =	  x x
3 3

24
2

- +
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(iii)	 x x x x8 5 6 23 2
'- +^ h

	 =	
x

x x x
2

8 5 63 2
- +

	 =	
x
x

x
x

x
x

2
8

2
5

2
63 2

- +

	 =	 4 3x x
2
52

- +

vL¤J¡fh£L  1.23

RU¡Ff : ( ) ( )x x x5 10 22
'+ + .

Ô®Î

	 ( ) ( )x x x5 10 22
'+ + 	 =	  

x
x x

2
5 102

+
+

bjhFÂ (5 10 )x x2
+  I¡ fhuâ¥gL¤Âdhš

	 x x5 102
+ 	 =	 ( )x x x5 5 2# # # #+ ^ h

		  =	 ( )x x5 2+    (bghJ cW¥ghd 5x I btëna vL¤jš)

Ï¥bghGJ, ( ) ( )x x x5 10 22
'+ +  =  

x
x x

2
5 102

+
+

		  =	
( )
( )
x

x x
x

2
5 2

5
+
+

= . ( (x + 2) I Ú¡Fjš)

gæ‰Á 1.5

	 1.	 RU¡Ff:

		  (i) x x16 324
' 		  (ii) y y42 73 2

'- 	 (iii) a b c abc30 453 3 3
'

		  (iv) (7 6 )m m m2
'- 		 (v) x y x y25 153 2 2

' 	 (vi) ( ) ( )l m n l m n72 84 5 8 2 2 3
'- -

	 2.	 Ã‹tU« tF¤jšfis¢ brŒf:

		  (i) 					     (ii) ( ) ( )x x x x9 15 21 35 4 2 2
'- -

		  (iii) ( ) ( )x x x x5 4 3 23 2
'- + 		 (iv) 4x2y – 28xy + 4xy2 ÷ (4xy)

		  (v) 

	 3.	 Ñœ¡fhQ« nfhitfis¢ RU¡Ff:

		  (i) ( ) ( )x x x7 10 22
'+ + + 			  (ii) ( ) ( )a a a24 144 122

'+ + +

		  (iii) ( 5 14) ( 7)m m m2
'+ - + 		  (iv) ( ) ( )m n m n25 4 5 22 2

'- +

		  (v) ( ) ( )a ab b a b4 4 15 2 52 2
'- - - 		 (vi) ( ) ( )a b a b4 4

'- -

kh‰W Kiw :

 x x x8 5 63 2
- +  Ï‹ x›bthU cW¥ÃèUªJ« 

2x I¥ Ãç¤bjL¤jhš ek¡F,

x x x8 5 63 2
- + 	 =	 x x x x x2 4 2

2
5 2 32

- +^ ` ^h j h

                    = x x x2 4
2
5 32

- +` j vd¡ »il¡F«.

  
x

x x x
2

8 5 63 2
- + 	 =	

( )

x

x x x

2

2 4
2
5 32

- +

	 =	 x x4
2
5 32

- +

y y y y5 4 33 2
'- +

(8 4 3 ) ( )x yz xy z x yz xyz4 3 2 4
'- +
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1.7  xUgo¢ rk‹ghLfis¤ Ô®¤jš

VHh« tF¥Ãš eh« Ïa‰fâj¡ nfhitfŸ, xU kh¿æš mikªj xUgo¢ 

rk‹ghLfŸ M»at‰iw¥ g‰¿ f‰WŸnsh«. mt‰iw eh« Ï¥bghGJ ãidÎ 

T®nth«.

Ã‹tU« cjhuz§fis¡ fh©f:

	 (i) x2 8= 	 (ii) x3 502
= 	 (iii) x5 2 1022

- = 	 (iv) x2 3 5- =

	 (v) x y
5
2

4
3 4+ = 	 (vi) x3 813

= 	 (vii) ( ) ( )x x x2 5 1 2 1 6 2+ - + = +

Ïit ahÎ« rk‹ghLfshF«. 

xU ‘ = ’ F¿ahš Ïiz¡f¥g£LŸs ÏU nfhitfis¡ bfh©l xU T‰W 

rk‹ghL vd¥gL«. Ïijna, ‘x‹W mšyJ mj‰F nk‰g£l kh¿fis¡ bfh©l 

rk¤j‹ikÍŸs T‰W’ v‹W« Twyh«.

ÃwF, xUgo¢ rk‹ghL v‹gJ ahJ?

mL¡F mšyJ goia x‹whf¡ bfh©l x‹W mšyJ mj‰F nk‰g£l 

kh¿fshš Md rk‹gh£il neçaš mšyJ xUgo¢ rk‹ghL v‹»nwh«.

Mfnt, nk‰f©l rk‹ghLfSŸ (i), (iv), (v), (vii) M»at‰¿š cŸs 

kh¿fë‹ go x‹whF«. Mfnt, mit xUgo¢ rk‹ghLfshF«.

nkY«, rk‹ghLfŸ (ii), (iii), (vi) M»ait xUgo¢ rk‹ghLfŸ mšy. 

Vbdåš kh¿æ‹ äf ca®ªj mL¡F mšyJ go x‹iw él mÂf«.

rk‹ghLfis¥ òçªJbfhŸSjš

2x – 3 = 5 v‹w rk‹gh£il¡ fUJnth«.

	 (i)	 xU Ïa‰fâj rk‹ghL v‹gJ kh¿fŸ, kh¿èfŸ 

M»aitfshš Md rk¤j‹ikÍŸs T‰W MF«.

	 (ii)	 x›bthU rk‹ghL« xU rk¡F¿ia¥ bg‰¿U¡F«. 

rk¡F¿¡F ÏlJ if òw« cŸs nfhitia 

(ÏlJg¡f«) v‹W« tyJ if òw« cŸs nfhitia 

(tyJ g¡f«)  v‹W« F¿¡»nwh«.

	 (iii)	 xU rk‹gh£o‹ ÏlJg¡f¡ 

nfhitæ‹ kÂ¥ò« tyJg¡f¡ 

nfhitæ‹ kÂ¥ò« rk« MF«. 

ÏJ kh¿fë‹ F¿¥Ã£l Áy kÂ¥ò 

fS¡nf c©ikahF«. Ï›thW 

rk‹gh£il ãiwÎ brŒÍ« kÂ¥ò 

fis Ô®ÎfŸ mšyJ _y§fŸ 

v‹»nwh«.

	2x – 3	 =	 ÏlJ g¡f«

	 5	 =	 tyJ g¡f«

x = 4 v‹gJ 2x – 3 = 5 v‹w 

rk‹gh£il ãiwÎ brŒ»wJ. 

vdnt, x = 4 v‹gJ Ï¢rk‹gh£o‹ 

Ô®Î MF«.

ÏlJg¡f« = 2 (4) – 3
	            = 8 – 3 = 5 = tyJ g¡f«

x = 5 v‹gJ Ï¢rk‹gh£o‰F Ô®Î 

mšy. Vbdåš  x = 5 våš, 

ÏlJ g¡f« = 2 (5) – 3
 	               = 10 – 3 = 7 !  tyJ g¡f«
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rk‹ghLfis¤ Ô®¡f cjÎ« éÂfŸ

rk‹gh£oid¤ Ô®¡F«nghJ eh« Ñœ¡f©l éÂfSŸ x‹iwnah 

Ïu©ilnah mid¤ijÍnkh  ga‹gL¤j neçlyh«.

	 1.	 xU rk‹gh£o‹ ÏU g¡fK«  xnu  v©iz¡ T£odhnyh mšyJ 

fê¤jhnyh rk‹gh£o‹ kÂ¥ò khwhJ.

	 2.	 ó¢Áak‰w X® v©zhš rk‹gh£o‹ ÏUg¡fK« bgU¡»dhnyh mšyJ 

tF¤jhnyh mj‹ kÂ¥ò khwhJ.

	 3.	 Ïlkh‰W Kiw : xU rk‹gh£il¤ Ô®¡F«nghJ, kh¿fis¡ bfh©l 

cW¥òfis všyh« xU g¡fkhfÎ«, kh¿èfisbašyh« kWg¡fkhfÎ« 

bfh©L bršy nt©L«. Áy cW¥òfis xU g¡f¤ÂèUªJ kWg¡f¤Â‰F 

ÏlkhWjš brŒtj‹ _y« Ïjid¢ brŒayh«. rk‹gh£o‹ vªjbthU 

cW¥igÍ« mj‹ F¿ia kh‰¿ xU g¡f¤ÂèUªJ kWg¡f¤Â‰F vL¤J¢ 

bršyyh«. Ï›thW cW¥òfis kh‰W« Kiw¡F Ïl kh‰W Kiw v‹W 

bga®.

1.7.1 xU kh¿æš mikªj xUgo¢ rk‹ghL

VHh« tF¥Ãnyna eh« xU kh¿æš mikªj xUgo¢ rk‹ghLfis¤ Ô®¡f¡ 

f‰WŸnsh«. ax b 0+ = , Ï§F a 0!  v‹w toéš mikªj xUgo¢ rk‹gh£il¡ 

fUJnth«.

xU kh¿æš mikªj xUgo¢ rk‹gh£o‰F xnu xU Ô®Î 

k£Lnk c©L

vL¤J¡fh£L  1.24

5x – 13 = 42 Ï‹ Ô®it¡ fh©f.

Ô®Î

go 1 : ÏUg¡fK« 13I¡ T£l,  5x – 13 + 13 = 42 + 13
	 5x	 =	55
go 2 : ÏUg¡f¤ijÍ« 5Mš tF¡f, 	 x

5
5 	 =	

5
55

	                                             x	 =	11
Ïlkh‰W Kiw:

	 5x – 13	 =	 42
	 5x	 =	 42 + 13	 (- 13 I ty¥g¡f¤Â‰F kh‰Wjš)

	 5x	 =	 55
	 x

5
5  	 =	

5
55 		  (ÏUg¡f¤ijÍ« 5Mš tF¤jš)

	 x	 =	 11

rçgh®¤jš :

Ïl¥ g¡f«

	 = 5 × 11– 13

	 = 55 – 13
	 = 42 
	 = ty¥ g¡f«
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vL¤J¡fh£L 1.25

Ô®¡f :  y5 9 24+ =

Ô®Î

	 y5 9 24+ =

	 y5 9 9 24 9+ - = -  (ÏUg¡fK« 9I¡ fê¤jš)

	 5y	 =	 15

	
y

5
5

	 =	
5
15   (ÏUg¡f¤ijÍ« 5Mš tF¤jš)

	 y	 =	 3

rçgh®¤jš :

	 ÏlJ g¡f«	 =	 5 (3) + 9 = 24 = tyJ g¡f«

vL¤J¡fh£L 1.26

Ô®¡f: x x2 5 23+ = -

Ô®Î

    x x2 5 23+ = -

x x2 5 5 23 5+ - = - -

(- 5 I ÏUòwK« nr®¤jš)

	 x x2 18= -

	 x x x x2 18+ = - +

	 x3 18=

	 x
3
3

3
18= 	 (ÏUg¡f¤ijÍ« 3Mš tF¤jš)

	 x 6=

	 rçgh®¤jš :  Ïl¥ g¡f«	 =	 2x + 5 = 2 (6) + 5 = 17,
	 ty¥ g¡f« 	 =	 23 – x  =  23 – 6  =  17.

vL¤J¡fh£L 1.27

Ô®¡f :  m m
2
9 22+ =

Ô®Î

	 m m
2
9 + 	 =	 22

	 m m
2

9 2+ 	 =	 22	     (Ïl¥g¡f¤Â‰F Û.bgh.k. vL¤jš)

	 m
2

11 	 =	 22

	 m	 =	
11

22 2#    (FW¡F¥ bgU¡fè‹go)

	 m	 =	 4  

kh‰WKiw :

5 9 24y + =

5 24 9y = -  (9I ty¥g¡f¤Â‰F kh‰¿lš)

5 15y =  k‰W« y
5
15

=  . vdnt 3y = .

kh‰WKiw :

x x2 5 23+ = -  

x x2 23 5+ = -  (Ïlkh‰W Kiw)

	 x3 18=

	 x
3
18=  (ÏUg¡f¤ijÍ« 3Mš tF¤jš)

	 x 6=

rçgh®¤jš : 

	  Ïl¥g¡f«	 =	 m m
2
9 +  = ( )

2
9 4 4+

		  =	 18 + 4 = 22 = ty¥ g¡f«
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vL¤J¡fh£L 1.28

Ô®¡f : 
x x
2

3
5

9
1- =

Ô®Î

	
x x
2

3
5- 	 =	

9
1

	
x3

6 5- 	 =	  
9
1  (Ïl¥g¡f¤Â‰F Ûbghk vL¤jš)

	
x3
1 	 =	

9
1

	 3x	 =	 9; x
3
9=  ; x = 3.

vL¤J¡fh£L  1.29

ÏU mL¤jL¤j äif x‰iw KG¡fë‹ TLjš 32 våš m›bt©fis¡ 

fh©f.

Ô®Î

ÏU mL¤jL¤j äif x‰iw KG¡fŸ x  , ( )x 2+  v‹f. 

nkY«, mt‰¿‹ TLjš 32.
	 `  ( ) ( 2)x x+ + 	 =	 32
	 2x + 2	 =	 32
	 2x	 =	 32 – 2
	 2x	 =	 30
	 x	 =	

2
30  = 15

xU v© x 15=  våš, k‰bwhU v© x 2 15 2 17+ = + = .

`  njit¥gL« m›éU mL¤jL¤j äif x‰iw KG¡fŸ 15, 17 MF«.

vL¤J¡fh£L 1.30

X® v©â‹ _‹¿š xU g§»‹ Ïu©oš xUg§»‹ IªÂ‹ xU   g§F 15 
våš m›bt©iz¡ fh©f.

Ô®Î

njitahd v© x v‹f.

fz¡»‹go, x Ï‹ 
3
1  Ï‹ 

2
1  Ï‹ 

5
1  g§F = 15. 

	mjhtJ, x
3
1

2
1

5
1

# # # 	 =	 15

	 x	 =	 15 3 2 5# # #

	 x	 =	 45 × 10

		  =	 450
vdnt, njitahd m›bt© 450 MF«.

rçgh®¤jš : 

	          Ïl¥ g¡f«

	 	 =	
x x
2

3
5

-

		  =	
( )3

2
3 3
5

3
2

9
5

- = -

		  =	
9

6 5-

		  = 
9
1  = ty¥ g¡f«

rçgh®¤jš :

15 + 17 =  32

rçgh®¤jš :

Ïl¥g¡f«

	 =	 x
3
1

2
1

5
1

# # #

	 =	
3
1

2
1

5
1 450# # #

	 =	 15 = ty¥g¡f«
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vL¤J¡fh£L 1.31

xU é»jKW v©iz 
2
5  Mš bgU¡» tU« bgU¡f‰ gyDl‹ 

3
2  I¡ 

T£odhš 
12
7-  »il¡F«  våš m›é»jKW v© vJ?

Ô®Î

mªj é»jKW v© x v‹f.

Ïij 
2
5  Mš bgU¡» tU« bgU¡fš gyDl‹

3
2 I¡ T£l, ek¡F¡»il¥gJ 

12
7- .

	mjhtJ,       x
2
5

3
2

# +  	 = 
12
7-      

	 x
2
5 	 =  

12
7-  -  

3
2

		  = 
12
7 8- -  = 

12
15-

	 x	 = 
12
15

5
2

#-  = 
2
1- .

vdnt, njit¥g£l m›é»jKW v© 
2
1-  MF«.

vL¤J¡fh£L 1.32

mUâ‹ j‰nghija taJ mtUila jªijæ‹ taÂš ghÂahF«. 

g‹åu©L M©Lf£F K‹ò jªijæ‹ tajhdJ mUâ‹ taij¥ nghš 

K«kl§fhf ÏUªjJ. mt®fë‹ j‰nghija taÂid¡ fh©f.

Ô®Î 

mUâ‹ j‰nghija taJ x v‹f.

mtUila jªijæ‹ j‰nghija taJ 2x M©LfŸ Mf ÏU¡F«.

12 M©Lf£F K‹ò, mUâ‹ taJ 

(x – 12) M©LfshfÎ«,

mtUila jªijæ‹ taJ (2x–12)
M©LfshfÎ« ÏUªÂU¡F«.

fz¡»‹go,	 (2x – 12)	 =	 3 (x – 12)
	 2x – 12	 =	 3x – 36
	 36 – 12	 =	 3x – 2x
	 x	 =	 24
vdnt, mUâ‹ j‰nghija taJ =  24 M©LfŸ.

mtUila jªijæ‹ j‰nghija taJ =  2 (24) = 48 M©LfŸ.

rçgh®¤jš :

mUâ‹ taJ jªijæ‹ taJ

Ï¥bghGJ : 24 Ï¥bghGJ : 48
12 M©Lf£F 

K‹ò

 24 – 12  =  12

48 – 12 = 36
36  =  3 ×
(mUâ‹ taJ)

      =  3 (12)  =  36

rçgh®¤jš :

Ïl¥ g¡f«

	 = 
2
1

2
5

3
2

4
5

3
2

#- + = - +

	 = 
12
15 8

12
7- + = -

	 = ty¥ g¡f«.
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vL¤J¡fh£L 1.33

xU eg® xU k»Gªij ` 1,40,000¡F é‰gid brŒjj‹ _y« 20% 

e£l kilªjh® våš k»GªÂ‹ ml¡féiy ahJ?

Ô®Î

k»GªÂ‹ ml¡f éiy x v‹f.

e£l« 20% = x Ï‹ 
100
20   =  x x

5
1

5
# =

ml¡féiy - e£l« = é‰gid éiy

	 x – x
5

	 =	 140000

	 x x
5

5 - 	 =	 140000

	 x
5
4 	 =	 140000

	 x	 =	 140000
4
5

#

	 x	 =	 175000

vdnt, mªj k»GªÂ‹ ml¡féiy `  1,75,000 MF«.

gæ‰Á 1.6

	 1.	 Ã‹tU« rk‹ghLfis¤ Ô®¡f :

		  (i) x3 5 23+ =  	

		  (ii) y17 10= -

		  (iii) y2 7 1- = 		

		  (iv) x6 72=

		  (v) y
11

7=- 		

		  (vi) ( ) ( )x x3 3 7 5 2 3- = -

		  (vii) ( ) ( )x x4 2 3 5 3 4 14- + - =

		  (viii) 
x x5
7

7
5

-
=

-

		  (ix) 
x
x

3 7
2 3

5
3

+
+ = 	

		  (x) m m
3 4 2

1+ =

rçgh®¤jš :

e£l«	=	 175000 Ïš 20%

		  =	 175000
100
20

#

		  =	 ` 35,000

	é.é.	=	 m.é. - e£l«

		 =	 175000 – 35000

		 =	 ` 140000
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	 2. 	 Ñœ¡fhQ« T‰WfS¡F¢ rk‹ghLfis mik¤J¤ Ô®Î fh©f:

	 (i) 	X® v©â‹ ghÂÍl‹ m›bt©â‹ _‹¿byhU g§if¡ T£odhš 

15 »il¡F« våš mªj v©iz¡ fh©f.

	 (ii) 	mL¤jL¤j _‹W v©fë‹ TLjš 90 våš m›bt©fis¡ 

fh©f.

	 (iii) 	xU br›tf¤Â‹ mfy« mj‹ Ús¤ijél 8 br.Û. FiwÎ. nkY«, 

m¢br›tf¤Â‹ R‰wsÎ 60 br.Û. våš mj‹ Ús, mfy§fis¡ 

fh©f.

	 (iv) 	ÏU v©fë‹ TLjš 60. mt‰WŸ bgça v©zhdJ Á¿a v©iz¥ 

nghš 4 kl§F våš m›bt©fis¡ fh©f.

	 (v)	ÏU v©fë‹ TLjš 21 m›éU v©fS¡F Ïilna cŸs ntWghL 

3 våš m›bt©fis¡ fh©f.

		 (F¿¥ò: bgça v©iz x v‹f. vdnt, Á¿a v© x – 3 MF«)

	 (vi)	ÏU v©fŸ 5 : 3 v‹w é»j¤Âš cŸsd. mt‰¿‹ ntWghL 18 våš 

m›bt©fis¡ fh©f.

	 (vii)	vªj v©âèUªJ mjDila 5% I¡ Fiw¤jhš 3800 »il¡F«?

	 (viii) 	xU Ã‹d¤Â‹ gFÂ mj‹ bjhFÂiaél 2 mÂf«. nkY« 

m¥Ã‹d¤Â‹ bjhFÂÍlD« gFÂÍlD« x‹iw¡ T£odhš 
3
2  

»il¡F«. våš mªj¥ Ã‹d¤ij¡ fh©f.

	 (ix)	nkç, eªÂåæ‹ taij¥ nghš K«kl§F _¤jt®. 10 M©LfS¡F¥ 

ÃwF mt®fë‹ taJfë‹ TLjš 80 Mf ÏU¡F« våš mt®fë‹ 

j‰nghija taÂid¡ fh©f.

	 (x) 	Kuë j‹Dila brh¤Âš ghÂia kidé¡F«, ÛÂæš _‹¿š ÏU 

g§if kfD¡F« vŠÁa ` 50,000 I¤ jdJ kfS¡F« bfhL¤jh® 

våš mtUila kidéæ‹ g§ifÍ« kfå‹ g§ifÍ« fh©f.
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	 	 XUW¥ò¡ nfhit: xnu xU cW¥ig k£L« bfh©l X® Ïa‰fâj¡ 

nfhit XUW¥ò¡ nfhit vd¥gL«.

	 	 <UW¥ò¡ nfhit: Ïu©L cW¥òfis k£L« bfh©l X® Ïa‰fâj¡ 

nfhit <UW¥ò¡ nfhit vd¥gL«.

	 	 _ÎW¥ò¡ nfhit: _‹W cW¥òfis k£L« bfh©l X® Ïa‰fâj¡ 

nfhit _ÎW¥ò¡ nfhit vd¥gL«.

	 	 gšYW¥ò¡ nfhit: KoÎW v©â¡ifæš mikªj ó¢Áak‰w 

bfGitÍila gy cW¥òfis¡ bfh©l nfhitia¥ gšYW¥ò¡ nfhit 

v‹»nwh«.

	 	 gšYW¥ò¡ nfhitæ‹ go: cW¥òfë‹ äf ca®ªj mL¡F mšyJ go 

m¥gšYW¥ò¡ nfhitæ‹ go vd¥gL«.

		  x¤j kh¿fisÍ« x¤j mL¡FfisÍ« bfh©l cW¥òfŸ x¤j mšyJ 

Xçd cW¥òfŸ vd¥gL»‹wd.

		  • x¤j mšyJ Xçd cW¥òfis k£Lnk T£lnth fê¡fnth KoÍ«.

		  • XUW¥ò¡ nfhitfë‹ bgU¡fš gyD« X® XUW¥ò¡nfhitna.

		  • X® XUW¥ò¡ nfhitia X® <UW¥ò¡nfhitahš bgU¡»dhš bgU¡fš  

		     gy‹ X® <UW¥ò¡ nfhitahF«.

K‰bwhUikfŸ

( ) 2a b a ab b2 2 2
+ = + +

( ) 2a b a ab b2 2 2
- = - +

( )( )a b a b a b2 2
- = + -

( )( ) ( )x a x b x a b x ab2
+ + = + + +

	 	 fhuâ¥gL¤jš: vªjbthU gšYW¥ò¡ nfhitiaÍ« mj‹ fhuâfë‹ 

bgU¡fš gydhf vGJtijna fhuâ¥gL¤jš v‹»nwh«.

	 	 xUgo¢ rk‹ghL: mL¡F mšyJ goia x‹whf¡ bfh©l x‹W mšyJ 

mj‰F nk‰g£l kh¿fshš Md rk‹gh£il neçaš mšyJ xUgo¢ 

rk‹ghL v‹»nwh«.

		  ax b 0+ =  v‹gJ xU kh¿æš mikªj xUgo¢ rk‹gh£o‹ bghJ tot« 

MF«. Ï§F 0 ; ,a a b!  M»ait kh¿èfŸ, x v‹gJ kh¿ MF«.

	 	 xU kh¿æš mikªj X® xUgo¢ rk‹gh£o‰F xnu xU Ô®Î k£Lnk c©L.
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fâj k‹w¢ brašghL

Ïa‰fâj nto¡if

Áy jªÂu§fis¡ ifah©L eh« 2 = 3 vd ã%Ã¡fyh«.

ÏJ nfŸé¥glhj x‹wšyth? M«. Mdhš, jtW v§nf cŸsJ vd 

c§fshš f©l¿a ÏaYkh?

2 = 3 vd ãWt, v›éj nfŸé¡F« Ïlkë¡fhj Ñœ¡fhQ« rk‹gh£Ll‹ 

bjhl§Fnth«.

	 4 – 10	 =	 9 – 15

6
4
1  v‹gij¢ rk‹gh£o‹ ÏUg¡fK« T£l

	 4 10 6
4
1- + 	 =	 9 15 6

4
1- +  Ïijna eh«,

	          ( )( ) ( ) ( )( ) ( )2 2 2
2
5

2
5 3 2 3

2
5

2
52 2 2 2

- + = - +  v‹wthW vGjyh«.

mjhtJ,	 (2 )
2
5 2

- 	 =	 (3 )
2
5 2

-

ÏUg¡fK« t®¡f_y« fhz, ek¡F ( ) ( )2
2
5 3

2
5- = -  v‹gJ  »il¡F«.

ÏUg¡fK« 
2
5  I¡ T£odhš,

	 2
2
5

2
5- + 	 =	 3

2
5

2
5- +

	 2	 =	 3 vd ek¡F¡ »il¡»wJ

Ï¥bghGJ, eh« 2 « 3 « rk« vd ã%Ã¤J é£nlh«.

jtW v§nf cŸsJ?

eh« r‰W éçthf¡ fh©ngh« : 2
2
5 3

2
52 2

- = -` `j j  v‹gij

2
2
5-  = 3

2
5-

v‹W eh« KoÎ brŒj Ïl¤Âš xU jtW ãfœªJ é£lJ.

t®¡f§fŸ rk« våš mt‰¿‹ Kj‰gofS« (_y§fS«) rk« v‹w 

KoÎ¡F tUtJ jtW. vdnt Kj‰gofŸ mšyJ _y§fŸ rk« mšy.

cjhuzkhf. ( )5 52 2
- =  [a  ( )( ) ( )( )5 5 5 5 25- - = = ]

våš –5 v‹gJ 5-¡F¢ rk« m‹W.

nkny cŸs fz¡»š eh« 
2
1

2
12 2- =` `j j  v‹w Koéid¥ bg‰nwh«. 

ÏÂèUªJ, 
2
1-  =  

2
1  vd eh« KoÎ brŒjnj Ï¤jtW V‰gl¡ fhuzkhF«.

c§fS¡F¤ j‰bghGJ òçªJé£ljh?
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2.1 m¿Kf«

  ekJ m‹whl thœéš rJu«, br›tf«, rhŒ rJu« 

ngh‹w tot§fŸ bgçJ« ga‹gL»‹wd. gH§fhy¡ fâj 

tšYe®fŸ rJu«, br›tf«, rhŒ rJu« ngh‹w tot§fis¥ 

gu¥gsfis¡ fhz¥ ga‹gL¤Âd®. Ïªj tot§fis¥ 

ga‹gL¤Â  gy gaDŸs f©fis¡ ftu¡Toa cUt§fis¥ 

bgwyh«. e«äl« cŸs gy ÏaªÂu§fŸ, bghU fŸ, Ÿ

totik¥òfŸ, cUt§fŸ Ïit mid¤J« rJu«, br›tf«, 

rhŒ rJu« ngh‹w tot¤Âš VnjD« x‹iw x¤ÂU¡F«. 

  Ï›tot§fis¥ g‰¿a mo¥gil m¿thdJ f£ll¡ 

fiy, vªÂu totik¥Ãaš, bgh¿æaš, Mil k‰W« njhš 

bjhêš E£g« M»a Jiwfëš äFÂahf vL¤jhs¥gL»‹wJ.

  Kjš gUt¤Âš eh« eh‰fu«, rçtf«,Ïizfu« M»at‰iw 

tiuÍ«   Kiwfis¡ f‰w¿ªnjh«. Ï¥gUt¤Âš rJu«, br›tf«, 

rhŒ rJu« M»aitfis tiuÍ«   Kiwfis¡ f‰f cŸnsh«.

2.1 m¿Kf«

2.2 rhŒrJu«

2.3 br›tf« k‰W« rJu«

m¥nghnyhåa° 
[».K. 262 - 200]

khbgU« fâj 
nkijÍ« thåaš 
tšYeUkhd 
m¥nghnyhåa° 
bj‰F MÁah 
ikdçš cŸs 
bg®fhéš Ãwªjh®.
m§»UªJ 
mby¡[h©£çah 
br‹W ô¡ëo‹ 
Ól®fël«  
gæ‹wh®. 
gšntW fâj¤ 
jiy¥òfëY« 
üšfis 
vGÂÍŸsh®. 
mt® T«ò bt£o 
tot§fshd 
gutisa«, 
mÂgutisa«, 
ÚŸt£l« 
M»at‰iw¡ 
f©l¿ªjh®.

43
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2.2 rhŒrJu«

2.2.1.	m¿Kf«

mL¤JŸs g¡f§fŸ rkkhf cŸs X® Ïizfu« rhŒrJukhF«.

ABCD v‹w rhŒrJu¤Âš

(gl« 2.1 Ïš gh®¡fÎ«)

	 (i)	 mid¤J¥ g¡f§fS« rk«.

		  mjhtJ, AB = BC = CD = DA 
	 (ii)	 vÂ®¡ nfhz msÎfŸ rk«.

		  mjhtJ, EA = E C k‰W« E B = E D
	 (iii)	 _iyé£l§fŸ x‹iwbah‹W 

br§F¤jhf ÏUrk¡ T¿L»‹wd.

		  mjhtJ, AO = OC ; BO = OD,
		  ‘O’ Ïš AC  « BD  « x‹W¡bfh‹W 

br§F¤jhF«.

	 (iv)	 vitnaD« ÏU mL¤JŸs nfhz msÎfë‹ TLjš 180° MF«.

	 (v)	 x›bthU _iyé£lK« rhŒrJu¤ij 

		  Ïu©L r®trk K¡nfhz§fshf¥ Ãç¡»‹wd.

	 (vi)	 _iyé£l§fŸ mséš rkk‰wit.

2.2.2  rhŒrJu¤Â‹ gu¥gsÎ

JOKE v‹w xU br›tf¤jhis vL¤J¡ bfhŸnth«.

gl« 2.2

Ïj‹ g¡f§fë‹ eL¥òŸëfis¡ F¿¡fÎ«. Ï«ika¥ òŸëfis¡ fh»j 

ko¥òfë‹ _y« brŒJ fhzÎ«. JO  Ï‹ eL¥òŸë F; OK  Ï‹ eL¥òŸë A; 
KE  Ï‹ eL¥òŸë I k‰W« EJ Ï‹ eL¥òŸë R. RA , IF  fis Ïiz¥ngh«. Ïit 

C Ïš bt£l£L«. FAIR v‹gJ rhŒrJu«.

ek¡F 8 r®trk¢ br§nfhz K¡nfhz§fŸ »il¤JŸsd.

gl« 2.1
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njitahd rhŒrJu« FAIR-Ï‹ gu¥ò 4 br§nfhz K¡nfhz§fë‹ 

gu¥ghF«. (mjhtJ D ICR, D ICA, D FCA, D FCR)

vdnt, rhŒrJu« FAIR-Ï‹ gu¥ò v‹gJ br›tf« JOKE-Ï‹ gu¥Ãš 

ghÂahF«.

br›tf¤Â‹ Ús« JO  MdJ rhŒrJu¤Â‹ xU _iy é£l« RA^ hMF«. 

br›tf¤Â‹ mfy« JE  MdJ  rhŒrJu¤Â‹ k‰bwhU _iy é£l« IF^ h MF«.

rhŒrJu« FAIR-Ï‹ gu¥ò	 2
1 JO JE# #=

	 2
1 RA IF# #=

       rhŒrJu¤Â‹ gu¥ò A d d2
1

1 2# #=  rJu myFfŸ

d
1 
, d

2
 v‹gd rhŒrJu¤Â‹ _iy é£l§fë‹ Ús§fŸ MF«.

2.2.3  rhŒrJu« mik¤jš

rhŒrJu¤ij Ïu©L bghU¤jkhd K¡nfhz§fshf¥ Ãç¥gj‹ _y« 

tiuayh«. bfhL¡f¥g£l msÎfëèUªJ xU K¡nfhz« tiuªj Ã‹d® 

eh‹fhtJ c¢Áia¡ fh©»nwh«. vdnt rhŒrJu« mik¥gj‰F x‹W¡bfh‹W 

bjhl®Ãšyhj Ïu©L msÎfŸ njit¥gL»‹wd.

Ã‹tUkhW msÎfŸ mikªjhš eh« rhŒrJu¤ij tiua ÏaY«.

	 (i)	 xU g¡f«, xU _iyé£l«

	 (ii)	 xU g¡f«, xU nfhz«

	 (iii)	 Ïu©L _iyé£l§fŸ

	 (iv)	 xU _iyé£l«, xU nfhz«

2.2.4	 xU g¡fK«, xU _iyé£lK« bfhL¡f¥g£oU¡F« nghJ rhŒrJu« 

       mik¤jš

vL¤J¡fh£L 2.1

PQ = 6 br.Û. k‰W« PR = 9 br.Û. msÎfŸ bfh©l PQRS v‹w rhŒrJu« 

tiuªJ mj‹ gu¥gsit¡ f©LÃo¡fÎ«.

Ô®Î

juÎ:   PQ = 6 br.Û. k‰W« PR = 9 br.Û.

rhŒrJu« mik¤jš

gl« 2.3



46

m¤Âaha« 2

gl« 2.4

tiujY¡fhd gofŸ

go 1	 :	 cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2	 :	 6 br.Û ÚsKila PQ v‹w xU nfh£L¤J©il tiuaÎ«.

go 3	 :	 P k‰W« Q fis ika§fshf¡ bfh©L Kiwna 9 br.Û., 6 br.Û. 

Mu msÎfisÍila Ïu©L t£l éšfŸ tiuaÎ«. mit 

R Ïš bt£l£L«.

go 4	 :	 PR  k‰W« QR  I tiuaÎ«.

go 5	 :	 P k‰W« R I ika§fshf¡ bfh©L 6 br.Û. Mu msÎila 

Ïu©L t£l éšfŸ tiuaÎ«. mit S Ïš bt£l£L«.

go 6	 :	 PS  k‰W« RS  I tiuaÎ«.

		  PQRS njitahd rhŒrJu« MF«.

go 7	 : 	 QS Ï‹ msÎ fhzÎ«.

		  QS = d2 = 8 br.Û. PR = d1 = 9 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

PQRS v‹w rhŒrJu¤Âš, d1 = 9 br.Û. k‰W« d2 = 8 br.Û.

rhŒrJu« PQRS Ï‹ gu¥gsÎ d d2
1

1 2# #=  2
1 9 8# #=  = 36 br.Û 2.
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2.2.4  xU g¡fK«, xU nfhzK« bfhL¡f¥g£oU¡F« nghJ rhŒrJu« mik¤jš

vL¤J¡fh£L 2.2

AB = 7 br.Û. k‰W« EA = 60° msÎfŸ bf©l ABCD v‹w rhŒrJu« 

mik¤J mj‹ gu¥gsit¡ fhzÎ«.

Ô®Î

juÎ:  AB = 7 br.Û.  k‰W« EA = 60°

                                               gl« 2.6

rhŒrJu« mik¤jš

tiujY¡fhd gofŸ

go 1	 :	 cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2	 :	 7 br.Û. ÚsKila AB v‹w xU nfh£L¤ J©il tiuaÎ«.

go 3	 :	 AB v‹w nfh£L¤J©o‹ nkš A Ïl¤J E BAX = 60° cŸsthW 

AX  I mik¡fÎ«.

go 4	 :	 A I ikakhf¡ bfh©L 7 brÛ Mu msÎila t£léš x‹W 

tiuaÎ«. ÏJ AX  I D Ïš bt£l£L«. 

go 5	 :	 B IÍ«, D IÍ« ika§fshf¡ bfh©L 7 brÛ Mu msÎila 

		  t£léšfŸ tiuaÎ«. mit C Ïš bt£l£L«.

go 6	 :	 BC  k‰W« DC  I tiuaÎ«.

		  ABCD njitahd rhŒrJu« MF«.

gl« 2.5
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go 7	 :	 AC k‰W« BD fë‹ msÎfis¡ fhzÎ«.

		  AC = d1 = 12.2 br.Û. k‰W« BD = d2 = 7 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

ABCD v‹w rhŒrJu¤Âš, d1 = 12.2 br.Û. k‰W« d2 = 7 br.Û.

rhŒrJu« ABCD Ï‹ gu¥gsÎ	 =  d d2
1

1 2# #

	 12. 72
1 2# #=

	 = 42.7 br.Û 2.

2.2.5  Ïu©L _iyé£l§fŸ bfhL¡f¥g£oU¡F« nghJ rhŒrJu« mik¤jš

vL¤J¡fh£L 2.3

PR = 8 br.Û. k‰W« QS = 6 br.Û. msÎfŸ bfh©l PQRS rhŒrJu« mik¤J 

mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ:  PR = 8 br.Û. 

	 QS = 6 br.Û.

gl« 2.8

gl« 2.7
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tiujY¡fhd gofŸ

go 1	 :	 cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2	 :	 8 brÛ ÚsKila PR v‹w xU nfh£L¤ J©il tiuaÎ«.

go 3	 :	 PR  ¡F ika¡F¤J¡nfhlh»a XY  I tiuaÎ«. mJ PR  I 

‘O’ Ïš bt£l£L«.

go 4	 :	 ‘O’ I ikakhf¡bfh©L 3 br.Û. (QS Ï‹ ghÂasÎ) Mu msÎila 

éšfŸ XY  Ï‹ nkš ‘O’ Ï‹ ÏUòw§fëY« XY  I (gl« 6.43 Ïš 

fh£oÍŸsJ nghš) Q k‰W« S Ïš bt£LkhW tiuaÎ«.

go 5	 :	 , ,PQ QR RS  k‰W« SP  I tiuaÎ«.

		  PQRS v‹gJ njitahd rhŒrJu« MF«.

go 6	 :	 PR = d1 = 8 br.Û., QS = d2 = 6 br.Û M»ad bfhL¡f¥g£l msÎfŸ.

gu¥gsÎ fz¡»Ljš:

PQRS v‹w rhŒrJu¤Âš  d1 = 8 br.Û. k‰W« d2 = 6 br.Û.

rhŒrJu« PQRS Ï‹ gu¥gsÎ	 d d2
1

1 2# #=

	 2
1 8 6# #=

	 = 24 br.Û 2.

2.2.6  xU _iyé£lK«, xU nfhzK« bfhL¡f¥g£oU¡F« nghJ rhŒrJu«  

       mik¤jš

vL¤J¡fh£L 2.4

AC = 7.5 br.Û. k‰W« EA = 100° msÎfŸ bfh©l ABCD v‹w rhŒrJu« 

tiuªJ mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ: AC = 7.5 br.Û. k‰W« EA = 100°

rhŒrJu« mik¤jš

tiujY¡fhd gofŸ

go 1	 :	 cjé¥gl« x‹¿id tiuªJ 

mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.
gl« 2.9
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gl« 2.10

go 2	 :	 7.5 br.Û. ÚsKila AC v‹w xU nfh£L¤J©il tiuaÎ«.

go 3	 :	 AC  Ï‹ ÏUg¡f§fëY« A Ïl¤J 50° nfhz« c©lh¡FkhW   

AX  k‰W« AY   fis tiuaÎ«.

go 4	 :	 CA  Ï‹ ÏUg¡f§fëY« C Ïl¤J 50° nfhz« c©lh¡FkhW 

CM  k‰W« CN  fis tiuaÎ«.

go 5	 :	 AX   k‰W« CM  v‹gd D Ïš bt£l£L«.

		  AY  k‰W« CN   v‹gd B Ïš bt£l£L«.

		  ABCD njitahd rhŒrJu« MF«.

go 6	 :	 BD Ï‹ msit¡ fhzÎ«.

		  BD = d2 = 9 br.Û. AC = d1 = 7.5 br.Û. MF«.

gu¥gsÎ fz¡»Ljš:

ABCD v‹w rhŒrJu¤Âš, d1 = 7.5 br.Û. k‰W« d2 = 9 br.Û.

rhŒrJu« ABCD Ï‹ gu¥gsÎ	 d d2
1

1 2# #= 	 .2
1 7 5 9# #=

	 = 7.5 × 4.5		  = 33.75 br.Û 2.
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gæ‰Á 2.1

bfhL¡f¥g£l msÎfis¡ bfh©L BEST v‹w rhŒrJu« tiuªJ mj‹ 

gu¥gsit¡ fz¡»lÎ«.

	 1.	 BE = 5 br.Û. k‰W« BS = 8 br.Û. 	

	 2.	 BE = 6 br.Û. k‰W« ET = 8.2 br.Û.

	 3.	 BE = 6 br.Û. k‰W« +B = 45°.

	 4.	 BE = 7.5 br.Û. k‰W« +E = 65°.
	 5.	 BS = 10 br.Û. k‰W« ET = 8 br.Û.

	 6.	 BS = 6.8 br.Û. k‰W« ET = 8.4 br.Û.

	 7.	 BS = 10 br.Û. k‰W« +B = 60°.

	 8.	 ET = 9 br.Û. k‰W« +E = 70°.

2.3 br›tf« k‰W« rJu«

2.3.1 br›tf«

Ïizfu¤Âš xU nfhzmsÎ 90° våš 

mJ br›tfkhF«.

Ïj‹ g©òfshtd:

	 (i)	 vÂ®¥ g¡f§fŸ rk«.

	 (ii)	 všyh¡ nfhz msÎfS« rk«.

	 (iii)	 x›bthU nfhz msÎ« 90°. 

	 (iv)	 _iyé£l§fë‹ msÎfŸ rk«. 

	 (v)	 _iyé£l§fŸ x‹iwbah‹W ÏUrk¡ T¿L»‹wd.

br›tf¤Â‹ gu¥ò

	 ABCD v‹w br›tf¤Â‹ gu¥ò	 =	 Ús« × mfy« rJu myFfŸ

	 A	 =	 l × b rJu myFfŸ.

2.3.2  br›tf« mik¤jš

Ã‹tU« msÎfŸ bfhL¡f¥g£lhš br›tf§fis tiuayh«.

  	 (i)	 Ús« k‰W« mfy«.

	 (ii) 	 xU g¡f« k‰W« xU _iyé£l«

2.3.3  Ús« k‰W« mfy« bfhL¡f¥g£oU¡F«nghJ br›tf« mik¤jš

vL¤J¡fh£L 2.5

mL¤JŸs g¡f§fë‹ msÎfŸ 6 br.Û. k‰W« 4 br.Û. v‹w msÎfis¡ 

bfh©l br›tf« tiuªJ, mj‹ gu¥gsit¡ fh©f.

gl« 2.11



52

m¤Âaha« 2

Ô®Î

juÎ : br›tf¤Â‹ mL¤JŸs g¡f§fë‹ 

msÎfŸ 6 br.Û. k‰W« 4 br.Û.

br›tf« mik¤jš

gl« 2.13

tiujY¡fhd gofŸ

go 1	 :	 cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«

go 2	 :	 6 br.Û. ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

go 3	 :	 A Ïš ftuha¤ij¥ ga‹gL¤Â		    Mf tiuaÎ«.

go 4	 :	 A  I ikakhfÎ«, 4 br.Û. Mu« bfh©l xU t£l éšiy AX  I 

D Ïš bt£L«go tiuaÎ«.

go 5	 :	 D  I ikakhfÎ« 6 br.Û. Mu msÎ bfh©L xU t£léšiy AB  

Ï‹ nk‰òw¤Âš tiuaÎ«.

go 6	 :	 B I ikakhfÎ«, 4 br.Û. Mu msÎ bfh©L K‹ò  tiuªj 

t£léšiy C Ïš bt£L«go tiuf. BC  k‰W« CD  I tiuaÎ«. 

ABCD njitahd br›tf« MF«.

go 7	 :	 AB = l = 6 br.Û. k‰W«

		  BC = b = 4 br.Û. M»ad bfhL¡f¥g£l msÎfŸ MF«.

gu¥gsÎ fz¡»Ljš:

ABCD v‹w br›tf¤Âš, l = 6 br.Û. k‰W« b = 4 br.Û.

	  br›t«ABCD Ï‹ gu¥gsÎ	 = l × b	 = 6 × 4		 = 24 br.Û 2.

gl« 2.12

AX =AB



brŒKiw toéaš

53

2.3.4 xU _iyé£lK«, xU g¡f¤Â‹ msÎ« bfhL¡f¥g£oU¡F« nghJ  

      br›tf« mik¤jš

vL¤J¡fh£L 2.6

_iyé£l¤Â‹ msÎ 7 br.Û., xU g¡f¤Â‹ msÎ 4 br.Û., cŸs 

br›tf¤ij mik¤J,  mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ : br›tf¤Â‹ _iyé£l« 7 br.Û., k‰W« xU g¡f¤Â‹ msÎ 4 br.Û.

br›tf« mik¤jš

gl« 2.15

tiujY¡fhd gofŸ

go 1	 :	 cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ 

F¿¡fÎ«.

go 2	 :	 4 br.Û. ÚsKila AB v‹w xU nfh£L¤J©il tiuaÎ«.

go 3	 :	 ABBX =  Mf tiuaÎ«.

go 4	 :	 A I ikakhfÎ«, 7 br.Û. Mu msÎŸs xU t£léšiy BX  I 

		  C Ïš bt£L«go tiuaÎ«.

go 5	 :	 BC msÎ MukhfÎ«, A I ikakhfÎ« cila t£léšiy

	    AB  Ï‹ nk‰òw« tiuaÎ«.

go 6	 :	 C I ikakhfÎ« 4 br.Û. Mu msÎŸs t£léš K‹ò tiuªj 

t£léšiy D Ïš bt£L«go tiuaÎ«.

go 7	 :	 AD  k‰W« CD  I tiuaÎ«.	 ABCD njitahd br›tf« MF«.

go 8	 :	 BC Ï‹ msÎ fhzÎ«. BC = l = 5.8 br.Û. MF«

gl« 2.14
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gu¥gsÎ fz¡»Ljš:

ABCD v‹w br›tf¤Âš, l = 5.8 br.Û. k‰W« b = 4 br.Û.

br›tf« ABCD  Ï‹ gu¥gsÎ	 = l × b  = 5.8 × 4 = 23.2 br.Û 2.

2.3.5  rJu« mik¤jš

rJu«

mL¤JŸs g¡f§fŸ rkkhf cŸs br›tf« rJukhF«.

rJu¤Â‹ g©òfŸ

	 (i)	 všyh¡ nfhz msÎfS« rk«.

	 (ii)	 všyh¥ g¡f msÎfS« rk«.

	 (iii)	 x›bthU nfhzK« br§nfhz«.

	 (iv)	 _iyé£l§fŸ rkmsÎilad.

	 (v)	 _iyé£l§fŸ x‹iwbah‹W br§nfhz¤Âš 

		  ÏUrk¡ T¿L»‹wd.

	 rJu¤Â‹ gu¥gsÎ	 = g¡f« × g¡f«

                     A	 a a#=      a2
=   rJu myFfŸ.

rJu« tiua xnu xU msÎ njit¥gL»wJ.

xU rJu¤Â‹   (i) xU g¡f msÎ mšyJ  (ii) xU _iyé£l msÎ

bfhL¡f¥g£lhš eh« rJu¤ij tiuayh«.

2.3.6   xU g¡f msÎ bfhL¡f¥g£oU¡F« nghJ rJu¤ij mik¤jš

vL¤J¡fh£L 2.7

5 br.Û. g¡f msÎila rJu« tiuªJ, mj‹ gu¥gsit¡ fh©f.

Ô®Î

juÎ: rJu¤Â‹ g¡f msÎ =  5 br.Û.

rJu« mik¤jš

                                                                         gl« 2.18

gl« 2.17

F¿¥ò : _iyé£l msÎ 

bfhL¡f¥g£lhš rJu¤Â‹ 

gu¥gsÎ  A =  d
2

2

gl« 2.16
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tiujY¡fhd gofŸ

go 1	 :	 cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msit¡ 

F¿¡fÎ«.

go 2	 :	 5 br.Û. ÚsKila PQ v‹w xU nfh£L¤J©il tiuaÎ«.

go 3	 :	 P Ïš ftuha« bfh©L PX PQ=  Mf tiuaÎ«.

go 4	 :	 P I ikakhfÎ«, 5 br.Û. msÎ Mu msthfÎ« bfh©l xU 

t£léšiy PX  I S Ïš bt£L«go tiuaÎ«.

go 5	 :	 S I ikakhf¡ bfh©L 5 br.Û. msÎila Mu¤Âš PQ  ¡F 

nk‰òwkhf xU t£léš tiuaÎ«.

go 6	 :	 Q I ikakhfÎ« 5 br.Û. Mu msthfÎ« bfh©L K‹d® tiuªj 

t£léšiy R Ïš bt£L«go t£léš tiuaÎ«.

go 7	 :	 QR  k‰W«  RS  I tiuaÎ«.	 PQRS njitahd rJukhF«.

gu¥gsÎ fz¡»Ljš:

	 PQRS v‹w rJu¤Â‹ g¡f msÎ a	 =	 5 br.Û.

	 rJu« PQRS Ï‹ gu¥gsÎ	 =	 a × a = 5 × 5 = 25 br.Û 2.

2.3.7  xU _iyé£l« bfhL¡f¥g£oU¡F«nghJ rJu« mik¤jš

vL¤J¡fh£L 2.8

6 br.Û.  msÎŸs  _iyé£l¤ij¡  bfh©L  rJu«  tiuf.  mj‹ 

gu¥gsit¡ fh©f.

Ô®Î

juÎ: rJu¤Â‹ xU _iyé£l« =  6 br.Û.

rJu« mik¤jš

                      gl« 2.20

gl« 2.19
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tiujY¡fhd gofŸ

go 1	 :	 cjé¥gl« x‹¿id tiuªJ mÂš bfhL¡f¥g£l msit¡ 

F¿¡fÎ«.

go 2	 :	 6 br.Û. ÚsKila AC v‹w xU nfh£L¤J©il tiuaÎ«.

go 3	 :	 AC  ¡F ika¡ F¤J¡nfhL XY  I tiuaÎ«.

go 4	 :	 XY  , AC  bt£L« òŸë O v‹f. vdnt OC =AO = 3 br.Û. MF«.

go 5	 :	 O I ikakhf¡ bfh©L 3 br.Û. Mu mséid¡ bfh©L ÏU 

t£l é‰fŸ XY  v‹w nfh£il B, D fëš bt£L«go tiuaÎ«.

go 6	 :	 AB, BC, CD  k‰W« DA  I tiuaÎ«.

		  ABCD njitahd rJu« MF«.

gu¥gsÎ fz¡»Ljš:

	 ABCD v‹w rJu¤Âš _iyé£l« d	 =	 6 br.Û.

	 rJu« ABCD Ï‹ gu¥gsÎ	 =	 d
2

2
= 6 6

2
#  = 18 br.Û 2.

gæ‰Á 2.2

	 1.	 bfhL¡f¥g£LŸs msÎfis¡ bfh©L JUMP v‹w br›tf« tiuªJ 

mj‹ gu¥gsit¡ fz¡»lÎ«.

	 (i)	 JU   = 5.4 br.Û. k‰W« UM  	   4.7 br.Û.

	 (ii)	 JU   = 6 br.Û. k‰W«  JP          5 br.Û.

	 (iii)	 JP       4.2 br.Û. k‰W« MP      2.8 br.Û.

	 (iv)	 UM = 3.6 br.Û. k‰W«  MP      4.6 br.Û.

	 2.	 bfhL¡f¥g£LŸs msÎfis¡ bfh©L more v‹w br›tf« tiuªJ 

mj‹ gu¥gsit¡ fz¡»lÎ«.

	 (i)	 MO = 5 br.Û. k‰W« _iyé£l« MR   = 6.5 br.Û.

	 (ii)	 MO = 4.6 br.Û. k‰W« _iyé£l« OE     5.4 br.Û.

	 (iii)	 OR  = 3 br.Û. k‰W« _iyé£l« MR   = 5 br.Û.

	 (iv)	 ME     4 br.Û. k‰W« _iyé£l« OE       6 br.Û.

	 3.	 bfhL¡f¥g£LŸs g¡f msit¡ bfh©L EASY v‹w rJu« tiuªJ 

mj‹ gu¥gsit¡ fz¡»lÎ«.

	 (i)	 5.1 br.Û.     		  (ii)    3.8 br.Û.

	 (iii)	 6 br.Û.      		  (iv)    4.5 br.Û.

	 4.	 bfhL¡f¥g£LŸs _iyé£l msÎfis¡ bfh©L GOLD v‹w rJu« 

tiuªJ mj‹ gu¥gsit¡ fz¡»lÎ«.

	 (i)	 4.8 br.Û.	   	 (ii)     3.7 br.Û.

	 (iii)	 5 br.Û.		  (iv)     7 br.Û.

=

=

=
=
=
=

=

=
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	 	 vÂ®¥ g¡f§fŸ ÏizahfÎ«, mL¤JŸs g¡f§fŸ rkkhfÎ« cŸs 

eh‰fu« xU rhŒ rJu« MF«.

	 	 xU rhŒrJu« mik¥gj‰F x‹W¡bfh‹W bjhl®Ãšyhj Ïu©L 

msÎfŸ njit.

   	xU rhŒrJu¤Â‹ gu¥gsÎ A = d d
2
1

1 2#  rJu myFfŸ. ÏÂš d1 k‰W« 

d2  v‹gd _iyé£l§fë‹ msÎfŸ.

	 	 Ïizfu¤Âš xU nfhz msÎ 90° våš mJ br›tfkhF«.

  br›tf¤Â‹ gu¥ò   =   	Ús« × mfy« rJu myFfŸ

		  A = l × b rJu myFfŸ.

	 	 mL¤JŸs g¡f§fŸ rkkhf cŸs br›tf« rJukhF«.

	 	 rJu¤Â‹ g¡f msÎ a myFfŸ våš

		  rJu¤Â‹ gu¥gsÎ	 =  a × a  rJu myFfŸ
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tiugl§fŸ

3.1 m¿Kf«

3.2 fh®£OÁa‹ js«, Ma m¢RfŸ
-X® m¿Kf«

3.3 bt›ntW NHšfëš òŸëfis¡ 
F¿¤jš

3.4 ne®¡nfhLfisÍ«, Ma m¢RfS¡F 
Ïizahd nfhLfisÍ« tiujš

3.5 ne®¡nfh£L tiugl§fŸ

3.6 ne®¡nfh£L tiugl§fis¥ go¤j¿jš

3.1 m¿Kf«

X® <Í« tiuglK« : xU fij

17 M« ü‰wh©o‹ K‰gFÂia¢ rh®ªj ÃbuŠR¡ fâjnkij 

bund bl°fh®l° v‹gtnu tiugl¤ij¡ f©l¿ªjt® Mth®. 

mtuJ thœéš ãfœªj xU Ritahd ãfœ¢Á Ï§nf ju¥g£LŸsJ. 

bund bl°fh®l° ÁWtdhf 

ÏUªjnghJ nehahëahf ÏUªjh®. 

Mfnt mt® fhiyæš btFneu« 

gL¡ifænyna gL¤ÂU¡f 

mDkÂ¡f¥g£lh®. Ã‹d® mJnt 

mtuJ Ïašgh»¥ nghdJ. 

m›thW xUehŸ mt® gL¡ifæš 

gL¤ÂUªjnghJ nk‰Tiuæ‹ 

xU _iy¡fUnf X® < ÏUªjij¡ 

f©lh®. mJ gšntW neu§fëš 

nk‰Tiuæ‹ gy Ïl§fëš 

mk®ªjJ. bund bl°fh®l° mªj < mk®ªj gšntW Ïl§fis¤ 

Ô®khå¡f v©âdh®. ÏJ mtiu nkY« ÁªÂ¡f it¤jJ. mt® 

nk‰Tiuæ‹ _iy O éèUªJ »H¡F neh¡»Í«, tl¡F neh¡»Í« 

v›tsÎ bjhiyéš mªj < ÏUªjJ vd¡ f©lhš nghJkhdJ 

vd ãid¤jh®. (gl¤ij¥ gh®¡fÎ«) ÏJnt ‘tiugl§fŸ’ v‹w 

ghl¥Ãçé‹ bjhl¡fkhF«.

bund 
bl°fh®l°

(1596- 1650 A.D) 

fâj 
nkijÍ« 
ÃbuŠR j¤Jt 
PhåÍkhd 
Ït® ‘Discourse 
on Method’ v‹w 
ò¤jf¤ij 
vGÂÍŸsh®. 

Ïa‰fâj¤  ijÍ«
toéaiyÍ« 
xU§»iz¡f 
Ït® vL¤j 
Ka‰Áfshš 
ÏU òÂa fâj¥ 
ÃçÎfshd 
gFKiw 
toéaY« 
tiugl§fS« 
Ãwªjd.

“eh‹ 
ÁªÂ¡»nw‹, 
Mfnt eh‹ 
ÏU¡»‹nw‹”,  
v‹gJ ÏtuJ 
bgU«òfœ bg‰w 
T‰WfSŸ 
x‹whF«.

3
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xU òŸëia ÏU msÎfis¡ (XU »il k‰W« xU br§F¤J) bfh©L 

F¿¥ÃL« Ï«Kiwia “fh®£OÁa‹ mik¥ò” v‹»nwh«. Rene Descartes v‹w 

mtuJ bgaçš ÏUªJ ‘Cartes’ v‹w brhš vL¡f¥g£L “ fh®£OÁa‹ mik¥ò” 

v‹W mtUila ãidthf¥ bgaçl¥g£LŸsJ,  x m¢R, y m¢R M»a Ï›éU 

m¢RfisÍ«, ‘fh®£OÁa‹ m¢RfŸ’ v‹nw miH¡»nwh«.

3.2 fh®£OÁa‹ js«, Ma m¢RfŸ-X® m¿Kf«

3.2.1 xU òŸëæ‹ mikél«

gl« 3.1 I¡ fh©f. e«khš ÁWt‹ v§nf 

ÏU¡»wh‹? r®¢ v§nf ÏU¡»wJ? nfhæš 

v§nf ÏU¡»wJ? ig v§nf ÏU¡»wJ? kNÂ 

v§nf ÏU¡»wJ? v‹W Tw ÏaYkh? ÏJ 

vëjh? Ïšiy. eh« ÁWt‹, r®¢, nfhæš, ig, 

kNÂ M»at‰¿‹ mikél§fis v›thW 

rçahf¡ Tw ÏaY«?

eh« Kjèš, x‹W¡bfh‹W XuyF¤bjhiyéš mikªj ÏiznfhLfis 

tiunth«. moæš cŸs »il¡nfhL ‘OX’ MF«. Ï¥bghGJ, gl« 3.1 MdJ 

gl« 3.2 I¥ ngh‹W njh‹W«.

Ï¥bghGJ ÁWt‹, r®¢, nfhæš, ig, 

kNÂ M»aitfë‹ ÏU¥Ãl§fis¡ 

Tw Kašnth«. ÁWtå‹ ÏU¥ÃlK« 

r®¢Á‹ ÏU¥ÃlK« Kjš Ïiz¡nfh£oš 

mikªJŸsd. mjhtJ OX v‹w 

mo¡nfh£oèUªJ Ïit XuyF¤ bjhiyÎ 

jŸëÍŸsd. Ï¥bghGJ« Tl e«khš 

Ïitfë‹ mikél§fis äf¢ rçahf¢ 

R£o¡fh£l Ïayéšiy. ek¡F Ï‹D« Vnjh 

FH¥g« ÏU¡»‹wJ. Ï›thnw nfhæš, ig, 

kNÂ M»at‰¿‹ äf¢ rçahd ÏU¥Ãl§fis 

TwÎ« ek¡F fodkhfnt cŸsJ. Vbdåš 

mit ahÎ« bt›ntW Ïiz nfhLfëš mikªJŸsd.

Ï¡FH¥g¤ij¤ jé®¡f, eh« x‹W¡bfh‹W XuyF¤ bjhiyéš mikªj 

br§F¤J¡ nfhLfis gl« 3.2 Ïš tiunth«. ÏlJ Xu« cŸs br§F¤J nfhL 

‘OY’ MF«. Ã‹ò mJ gl« 3.3 Ïš cŸsJ nghš njh‹W«.

gl« 3.2

gl« 3.1
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Ïiz k‰W« br§F¤J¡ nfhLfë‹ 

cjéÍl‹ eh« bfhL¡f¥g£LŸs bghU£fë‹ 

mikél§fis¤ Ô®khå¡fyh«. Kjèš 

ÁWtå‹ ÏU¥Ãl¤ij¡ fh©ngh«. mt‹ 

OY v‹w br§F¤J¡ nfh£oèUªJ 1 myF¤ 

bjhiyéY« OX v‹w »il¡ nfh£oèUªJ 

1 myF¤ bjhiyéY« cŸsh‹. vdnt 

mtdJ mikél« (1, 1) v‹w òŸëahš 

F¿¥Ãl¥gL»wJ.

mnj nghš, r®¢Á‹ mikél« (4, 1) 
v‹w òŸëahY«, nfhæè‹ mikél« (2, 2) 
v‹w òŸëahY«, igæ‹ mikél« (4, 3) v‹w 

òŸëahY«, kNÂæ‹ mikél« (3, 4) v‹w òŸëahY« F¿¥Ãl¥gL»‹wd.

3.2.2  Ma m¢R Kiw

eh« Ï¥bghGJ Ma m¢R Kiw v‹gJ ahbjd Kiwahf tiuaW¥ngh«.

X OXl , Y OYl  M»ait 

ÏU v© nfhLfŸ v‹W« 

Ïit x‹iwbah‹W br§F¤ 

jhf ó¢Áa¤Âš bt£o¡ bfhŸ 

»‹wd v‹W« bfhŸnth«. Ïit 

jhë‹ KG¤ js¤ij eh‹F 

rk¥ gFÂfshf¥ Ãç¡F«. eh« 

Ït‰iw¡ fh‰gFÂfŸ [I, II, III 
k‰W« IV] v‹»nwh«. gl¤ij¡ 

fh©f. ÏÂš,

XlOX v‹w nfh£il

      x-m¢R v‹»nwh«.

Y OYl  v‹w nfh£il

    y-m¢R v‹»nwh«.

‘O’ v‹w òŸëia MÂ¥òŸë 

v‹»nwh«.

Ï¥òŸëna x-m¢R«, y-m¢R« bt£o¡bfhŸS« òŸëahF«.

ÏJnt fh®£OÁa‹ Mam¢RKiw vd¥gL»wJ.

gl« 3.3
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F¿¥ò :	 xU òŸëia¡ F¿¡f, eh« Kjèš x m¢R¤ bjhiyitÍ« (mšyJ 

»ila¢Á‹ ÛJŸs v©) ÃwF y m¢R¤ bjhiyitÍ« (mšyJ 

br§F¤J m¢Á‹ ÛJŸs v©) vGJtnj tH¡fkhF«. tçir nrhoæ‹ 

Kjš v© x m¢R¤ bjhiyÎ mšyJ »il¤ bjhiyÎ vd¥gL»wJ, 

tçir nrhoæ‹ Ïu©lh« v© y m¢R¤ bjhiyÎ mšyJ br§F¤J¤ 

bjhiyÎ vd¥gL»wJ.

c‰W neh¡fš: gl¤Âš cŸs P (4, 6) v‹w òŸëia¡ fUJnth«. ÏJ y-m¢ÁèUªJ 

tyJ òw« 4 myF¤ bjhiyéY« x-m¢ÁèUªJ nk‰òw« 6 myF¤ bjhiyéY« jŸë 

mikªJŸsJ. P v‹w òŸëæ‹ m¢R¤ öu§fis (4, 6) v‹wiH¡»nwh«.

3.3 bt›ntW NHšfëš òŸëfis¡ F¿¤jš

3.3.1  tiugl¤jhëš xU òŸëia¡ F¿¤jš

vL¤J¡fh£L 3.1

(4, 5) v‹w òŸëia tiugl¤jhëš F¿. Ï¥òŸëÍ« (5, 4) « x‹wh?

Ô®Î

X OXl , Y OYl  M»a ÏU v©nfhLfis 

tiuf. mit MÂ¥òŸë ‘O’ Ïš bt£o¡ 

bfhŸ»‹wd.

bghU¤jkhd msÎ¤ Â£l¤ij KoÎ 

brŒJ x, y m¢Rfëš msÎfis¡ F¿¡»nwh« 

bfhL¡f¥g£l òŸë P (4, 5). Ï§F P æ‹, x 

m¢R¤bjhiyÎ 4, y m¢R¤ bjhiyÎ 5 MF«.

Ï›éu©Lnk äif. vdnt P (4, 5) v‹w 

òŸë Kj‰ fhš gFÂæš mikÍ«. òŸëia¡ 

F¿¡f MÂ¥òŸë O (0, 0) Ïš bjhl§», x 
m¢Á‹ ÛJ tyJ g¡fkhf 4 myFfŸ ef®nth«. 

ÃwF nkšneh¡»¤ ÂU«Ã y m¢R¡»izahf 

5 myFfŸ ef®nth«. Ï¥bghGJ, eh« P (4, 5) v‹w òŸëia tªjilªJŸnsh«. 

mjid¡ F¿¡»nwh«. (nk‰f©l gl¤Âš fh£oÍŸsgo).

mL¤J, Q (5, 4) v‹w òŸëia eh« F¿¥ngh«. Ï§F Q  é‹ x m¢R¤ 

bjhiyÎ 5, y m¢R¤ bjhiyÎ 4 MF«. Ïu©Lnk äif. vdnt Q (5, 4) v‹w 

Ï¥òŸëÍ« Kj‰ fh‰gFÂænyna mikÍ«. Q (5, 4) v‹w Ï¥òŸëia¡ F¿¡f 

MÂ¥òŸëæš bjhl§», x m¢Á‹ ÛJ ty¥g¡fkhf 5 myFfŸ ef®nth«. ÃwF 

nkšneh¡»¤ ÂU«Ã y m¢R¡»izahf 4 myFfŸ ef®nth«. Ï¥bghGJ, eh« 

Q (5, 4) v‹w òŸëæid tªjilªJŸnsh«. mjid¡ F¿¡»nwh«. (nk‰f©l 

gl¤Âš fh£oÍŸsgo)

nk‰f©l gl¤ÂèUªJ P (4, 5) v‹w òŸëÍ« Q (5, 4) v‹w òŸëÍ« ÏU 

bt›ntW òŸëfŸ v‹gJ äf¤ bjëthf¤ bjç»‹wJ.
KoÎ
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vL¤J¡fh£L 3.2

Ã‹tU« òŸëfis xU tiugl¤jhëš F¿¤J mit vªj vªj¡ 

fh‰gFÂfëš mik»‹wd v‹W« fh©f.

(i) A (3,5)          (ii) B (–2 , 7) 

(iii) C (–3,–5)    (iv) D (2, – 7)

(v) O (0, 0)

Ô®Î

x, y m¢Rfis tiu»nwh«. 

bghU¤jkhd msÎ¤Â£l¤ij 

KoÎ brŒJ x, y m¢RfëŸ 

msÎfis¡ F¿¥ngh«.

(i) A (3 , 5) v‹w òŸëia¡ F¿¡f:

Ï§F A æ‹ x m¢R¤ 

bjhiyÎ 3, y m¢R¤ bjhiyÎ 

5 MF«. Ïu©Lnk äif. 

vdnt A (3, 5) v‹w òŸë Kj‰ 

fh‰gFÂæš mikÍ«. MÂ¥ 

òŸëæš bjhl§», x m¢Á‹ 

ÛJ tyJ g¡fkhf 3 myFfŸ 

ef®nth«. ÃwF nkšneh¡»¤ ÂU«Ã y m¢R¡»izahf 5 myFfŸ ef®ªJ 

A (3, 5) v‹w òŸëia¡ F¿¡»nwh«.

(ii) B (–2 , 7) v‹w òŸëia¡ F¿¡f

Ï§F B æ‹ x m¢R¤ bjhiyÎ –2, y m¢R¤ bjhiyÎ 7, ÏJ äif. vdnt 

B (–2, 7) v‹w òŸë Ïu©lh« fh‰gFÂæš mikÍ«. MÂ¥ òŸëæš bjhl§», 

x m¢Á‹ ÛJ ÏlJ g¡fkhf 2 myFfŸ ef®nth«. ÃwF nkšneh¡»¤ ÂU«Ã y 

m¢R¡F Ïizahf 7 myFfŸ ef®ªJ B (–2 , 7)  v‹w òŸëia¡ F¿¡»nwh«.

(iii) C (–3 , –5) v‹w òŸëia¡ F¿¡f

Ï§F C æ‹ x m¢R¤bjhiyÎ – 3, y m¢R¤ bjhiyÎ – 5 MF«. Ïu©Lnk 

Fiw. vdnt C ( – 3, – 5) v‹w òŸë _‹wh« fh‰gFÂæš mikÍ«. MÂ¥òŸëæš 

bjhl§», x m¢Á‹ ÛJ ÏlJ g¡fkhf 3 myFfŸ ef®nth«. ÃwF Ñœneh¡»¤ ÂU«Ã 

y m¢R¡»izahf 5 myFfŸ ef®ªJ C (– 3, – 5) v‹w òŸëia¡ F¿¡»nwh«.

(iv) D (2, – 7) v‹w òŸëia¡ F¿¡f

Ï§F, D æ‹ x m¢R¤ bjhiyÎ 2, ÏJ äif. y m¢R¤ bjhiyÎ –7, ÏJ 

Fiw. vdnt D (2, – 7) v‹w òŸë eh‹fh« fh‰gFÂæš mikÍ«. MÂ¥ òŸëæš 
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bjhl§», x m¢Á‹ ÛJ tyJ g¡fkhf 2 myFfŸ ef®nth«. ÃwF Ñœneh¡»¤ 

ÂU«Ã y m¢R¡»izahf 7 myFfŸ ef®ªJ D (2, – 7) v‹w òŸëia¡ F¿¡»nwh«.

(v) O (0, 0) v‹w òŸëia¡ F¿¡f

ÏJ MÂ¥òŸëahF«. x, y M»a ÏU m¢R¤öu§fS« ó¢Áank. x, y M»a 

ÏU m¢RfS« bt£o¡bfhŸS« òŸë ÏJthF«. Ïjid O (0, 0) v‹w òŸëahf¡ 

F¿¡»nwh«.

vL¤J¡fh£L 3.3

Ã‹tU« òŸëfis xU tiugl¤jhëš F¿¤J mt‰¿‹ 

mikél§fis¡ fh©f.

(i) A (7, 0)     (ii) B (– 5, 0)

(iii) C (0 , 4)  (iv) D (0, – 3)

Ô®Î

x, y m¢Rfis tiu»nwh«. 

bghU¤jkhd msÎ¤Â£l¤ij 

KoÎbrŒJ x, y m¢Rfëš 

msÎfis¡ F¿¡»nwh«.

(i) A (7, 0) v‹w òŸëia¡ F¿¡f

Ï§F, A æ‹ x m¢R¤ bjhiyÎ 

7, ÏJ äif, y m¢R¤ bjhiyÎ 

ó¢Áa«. vdnt A (7, 0) v‹w 

òŸë x m¢Á‹ ÛJ mikÍ«. 

MÂ¥òŸëæš bjhl§», 

x m¢Á‹ ÛJ tyJg¡fkhf 

7 myFfŸ ef®ªJ tªjilÍ« 

òŸëia¡ F¿¡»nwh«.

(ii) B (–5 , 0) v‹w òŸëia¡ F¿¡f

Ï§F, B æ‹ x m¢R¤ bjhiyÎ – 5, ÏJ Fiw, y m¢R¤ bjhiyÎ ó¢Áa«. 

vdnt B (– 5, 0) v‹w òŸë x m¢Á‹ ÛJ mikÍ«. MÂ¥òŸëæš bjhl§», x 
m¢Á‹ ÛJ ÏlJg¡fkhf 5 myFfŸ ef®ªJ tªjilÍ« òŸëia¡ F¿¡»nwh«.

(iii) C (0 ,4) v‹w òŸëia¡ F¿

Ï§F, C æ‹ x m¢R¤ bjhiyÎ ó¢Áa«, y m¢R¤ bjhiyÎ 4, ÏJ äif. 

vdnt C (0, 4) v‹w òŸë y m¢Á‹ ÛJ mikÍ«. MÂ¥òŸëæš bjhl§» 

y m¢Á‹ ÛJ nkšneh¡» 4 myFfŸ ef®ªJ tªjilÍ« òŸëia¡ F¿¡»nwh«.
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(iv) D (0 , –3) v‹w òŸëia¡ F¿¡f

Ï§F, x m¢R¤ bjhiyÎ ó¢Áa«, y m¢R¤ bjhiyÎ – 3, ÏJ Fiw. 

vdnt D (0, – 3) v‹w òŸë y m¢Á‹ ÛJ mikÍ«. MÂ¥òŸëæš bjhl§» 

y m¢Á‹ ÛJ Ñœneh¡» 3 myFfŸ ef®ªJ tªjilÍ« òŸëia¡ F¿¡»nwh«.

òŸëfŸ v§F mik»‹wd v‹gij tiugl¤jhëš  F¿¡fhknyna 

e«khš Tw KoÍkh? Ïij m¿a, Ñœ¡fhQ« m£ltizia c‰W neh¡Ff.

t. v©
vL¤J¡ 

fh£LfŸ

òŸëæ‹ x 
m¢R¤ bjhiyÎ

òŸëæ‹ y 
m¢R¤ bjhiyÎ

òŸëæ‹ 

mikél«

1. (3,5) äif (+) äif (+) Kjyh« 

fh‰gFÂ

2. (–4,10) Fiw (–) äif (+) Ïu©lh« 

fh‰gFÂ

3. (–5,–7) Fiw (–) Fiw (–) _‹wh« 

fh‰gFÂ

4. (2,–4) äif (+) Fiw (–) eh‹fh« 

fh‰gFÂ

5. (7,0) ó¢Áak‰w v© ó¢Áa« X m¢Á‹ ÛJ

6. (0,–5) ó¢Áa« ó¢Áak‰w v© Y m¢Á‹ ÛJ

7 (0,0) ó¢Áa« ó¢Áa« MÂ¥òŸë

Ã‹tU« òŸëfis tiugl¤jhëš F¿¡fhknyna c‹dhš mt‰¿‹ 

mikél§fis¡ Tw ÏaYkh?

	 (i) (2 , 7)	 (ii) (–2 , 7)	 (iii) (–2 , –7)	 (iv) (2 , –7)
	 (v) (2 , 0)	 (vi) (–2 , 0) 	 (vii) (0 , 7)	 (viii) (0 , –7)

3.4 ne®¡nfhLfisÍ« Ma m¢RfS¡F Ïizahd nfhLfisÍ« 

tiujš

bfhL¡f¥g£l ÏU òŸëfshš Md ne®¡nfh£oidÍ« Ma m¢RfS¡F 

Ïizahd nfhLfisÍ« tiutJ v›thW v‹gij Ï¥gFÂæš eh« 

f‰fÎŸnsh«. nkY« js cUt§fë‹ gu¥gsÎfisÍ« f©l¿aÎŸnsh«.
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3.4.1  bfhL¡f¥g£l ÏU òŸëfisÍ« Ïiz¡F« nfh£il tiujš

vL¤J¡fh£L 3.4

Ã‹tU« òŸëfis Ïiz¡F« nfh£il tiuf.

(i) A (2,3),  B (5, 7), 

(ii)  P (–4,5), Q (3,–4).

Ô®Î

(i) A (2 , 3), B (5 , 7) M»a 

òŸëfis Ïiz¡F« nfh£il 

tiujš:

Kjèš (2, 3) v‹w 

òŸëia¡ F¿¤J mj‰F 

A vd¥ bgaçL»nwh«.

mL¤J (5, 7) v‹w 

òŸëia¡ F¿¤J mj‰F 

B vd¥ bgaçL»nwh«.

ÃwF òŸëfŸ A IÍ« 

B IÍ« nr®¡»nwh«.

AB v‹gJ njitahd 

nfhlhF«.

(ii) P (– 4, 5), Q (3, – 4) M»a 

òŸëfis Ïiz¡F« nfh£il 

tiujš:

Kjèš (– 4, 5) v‹w òŸëia¡ 

F¿¤J mj‰F P vd¥ bgaçL»nwh«.

mL¤J (3, – 4) v‹w òŸëia¡ 

F¿¤J mj‰F Q vd¥ bgaçL»nwh«.

ÃwF òŸëfŸ P IÍ« Q IÍ« 

nr®¡»nwh«.

PQ v‹gJ njitahd 

nfhlhF«.



m¤Âaha« 3

66

3.4.2 Ma m¢RfS¡F Ïizahd ne®¡nfhLfis tiujš

vL¤J¡fh£L 3.5

(i) x   = 3 Ï‹ tiugl« tiuf.	 (ii) y  = –5 Ï‹ tiugl« tiuf.

(iii) x = 0 v‹gj‹ tiugl« tiuf.
Ô®Î

(i) x = 3 v‹w rk‹gh£o‹ bghUŸ

y m¢R¤ bjhiyÎ vJthf 

ÏUªjhY« x m¢R¤ bjhiythdJ, 

v¥bghGJ« 3 Mfnt ÏU¡F« 

v‹gjhF«. Mfnt, ek¡F

x 3 3
y 3 –4

v‹w m£ltiz »il¡»wJ.

A (3, 3), B (3, – 4) M»a òŸëfis¡ 

F¿¡»nwh«. Ï›éU òŸëfisÍ« 

Ïiz¤J ÏUg¡fK« nfh£il 

Ú£odhš x = 3 v‹gj‹ tiugl« 

»il¡»‹wJ.

(ii) y = – 5 v‹w rk‹gh£o‹ 

bghUŸ

x m¢R¤ bjhiyÎ vJthf 

ÏUªjhY« y m¢R¤ bjhiythdJ, 

v¥bghGJ« – 5 Mfnt ÏU¡F« 

v‹gjhF«. Mfnt, ek¡F

x –2 6
y –5 –5

v‹w m£ltiz »il¡»wJ.

A (– 2, – 5), B (3, – 5) M»a 

òŸëfis¡ F¿¡»nwh«. Ï›éU 

òŸëfisÍ« Ïiz¤J ÏUg¡fK« 

nfh£il Ú£odhš y = – 5 v‹gj‹ 

tiugl« »il¡»‹wJ.
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(iii) x = 0 v‹w rk‹gh£o‹ bghUŸ

y m¢R¤ bjhiyÎ vJthf 

ÏUªjhY« x m¢R¤ bjhiythdJ, 

v¥bghGJ« ó¢Áakhfnt ÏU¡F« 

v‹gjhF«. Mfnt, ek¡F

x 0 0
y 3 –3

v‹w m£ltiz »il¡»wJ.

A (0, 3)  ,  B (0, – 3) M»a òŸë fis¡ 

F¿¡»nwh«. Ï›éU òŸëfisÍ« 

Ïiz¤J nfh£il Ú£odhš 

x = 0 v‹gj‹ tiugl« »il¡»‹wJ.

3.4.3 js cUt§fë‹ gu¥gsÎ

xU tiugl¤jhëš tiua¥g£l rJu«, br›tf«, Ïizfu«, rçtf«, 

K¡nfhz« ngh‹w js cUt§fshš milgL« gFÂfë‹ gu¥gsÎfis 

tiugl¤jhëš cŸs myF rJu§fis v©â¤ Ô®khå¡f KoÍ«.

vL¤J¡fh£L 3.6

A (5 , 3), B (–3 , 3), C (–3 , –4), 
D (5 , –4) M»a òŸëfis¡ F¿¤J 

ABCD v‹w tot¤jhš milgL« 

gFÂæ‹ gu¥gsit¡ fh©f.

Ô®Î

x, y m¢Rfis¥ bghU¤jkhd 

msÎ¤ Â£l¤Jl‹ tiu»nwh«.

A (5 , 3), B (–3 , 3), C (– 3 , –4), D (5 , –4) 
M»a òŸëfis¡ F¿¡»nwh«.

A k‰W« B, B k‰W« C, 

C k‰W« D, D k‰W« A M»a 

òŸëfis Ïiz¡»nwh«.

ABCD v‹w X® milg£l tot« 

ek¡F¡ »il¡»‹wJ. bjëthf 

ÏJ xU br›tf« MF«. eh‹F 

g¡f§fS¡FŸS« milg£LŸs 

myF rJu§fis¡ T£odhš 56 myF rJu§fŸ cŸsd.

vdnt br›tf« ABCD Ï‹ gu¥gsÎ 56 rJu br.Û. MF«.
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vL¤J¡fh£L 3.7

 A (2, 8 ), B (– 3, 3), C (2, 3) 
M»a òŸëfis¡ F¿¤J 

ABC v‹w tot¤jhš 

milgL« gFÂæ‹ gu¥ 

gsit¡ fh©f.

Ô®Î

x, y m¢Rfis 

bghU¤jkhd msÎ¤ 

Â£l¤Jl‹ tiu»nwh«.

A (2 , 8 ), B (– 3 , 3) , C (2 , 3) M»a 

òŸëfis¡ F¿¡»nwh«.

A k‰W« B, B k‰W« C, C 
k‰W« A M»a òŸëfis 

Ïiz¡»nwh«. ABC v‹w 

X® milg£l tot« ek¡F¡ 

»il¡»‹wJ. bjëthf ÏJ xU K¡nfhz« MF«. mil¥g£LŸs tot¤Âš 

cŸs KG myF¢ rJu§fis v©Qnth«. ÏÂš 10 KG myF¢ rJu§fŸ cŸsd.

miu myF¢ rJu§fis v©â¥gh®¡»nwh«. ÏÂš 5 miu myF¢ rJu§fŸ 

cŸsd. vdnt, K¡nfhz¤Âš gu¥ò 10 10 2.5 12.5
2
5+ = + =  rJu br.Û. MF«.

gæ‰Á 3.1

	 1.	 Ã‹tU« òŸëfis xU tiugl¤jhëš F¿¤J mt‰¿‹ mikél§fis¡ 

fh©f.

	 (i) A (2 , 3)	 (ii) B (– 3 , 2)	 (iii) C (–5 ,–5)	 (iv) D (5 , –8)
	 (v) E (6 , 0)	 (vi)  F (–4 , 0)	 (vii) G (0 , 9)
	 (viii) H (0 , –3)	 (ix) J (7 , 8)	 (x) O (0 , 0).

	 2.	 tiugl¤jhëš F¿¡fhknyna, ÑnH cŸs 

òŸëfŸ x›bth‹W« v§F mikÍ« v‹W 

vGJf.

	 (i) (8 , 15)	 (ii) (–15 , 2)	 (iii) (–20 , –10)
	 (iv) (6 , –9)	 (v) (0 , 18)	 (vi) (–17 , 0)
	 (vii) (9 , 0)	 (viii) (–100 , –200)
	 (ix) (200 , 500)	 (x) (–50 , 7500).

	 3.	 gl¤Âš cŸs A, B, C, D, E, F, G, H k‰W« 

O M»a òŸëæ‹ mikél§fisÍ« 

m¢R¤öu§fisÍ« fh©f.
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	 4.	 Ã‹tU« òŸëfis¡ F¿¤J mt‰¿‹ tê¢bršY« nfhLfis tiuf.

	 (i) (2 , 7) , (–2 ,– 3)	 (ii) (5 , 4), (8 , –5)	 (iii) (–3 , 4), (–7 , –2)
	 (iv) (–5 , 3), (5 , –1)	 (v) (2 , 0), (6 , 0)	 (vi) (0 , 7), (4 , –4)
	 5.	 Ñœ¡fhQ« rk‹ghLfë‹ tiugl§fis tiuf.

		 (i) y = 0	 (ii) x = 5	 (iii) x = –7	 (iv) y = 4	 (v) y = –3
	 6.	 Ã‹tU« òŸëfis¡ F¿¤J mt‰whš milgL« tot§fë‹ 

gu¥gsÎfis¡ fh©f.

		  (i) A (3 , 1),  B (3 , 6),  C (–5 , 6),  D (–5 , 1)
		  (ii) A (– 2 , – 4),  B (5 , – 4),  C (5 , 4),  D (–2 , 4) 
		  (iii) A (3 , 3),  B (–3 , 3),  C (–3 , –3),  D (3 , –3) 
		  (iv) O (0 , 0),  A (0 , 7),  B (–7 , 7),  C (–7 , 0)
		  (v) A (0 , – 2),  B (–4 , – 6),  C (4 ,– 6)
		  (vi) A (1 , 2),  B (9, 2),  C (7 , 4),  D (3 , 4) 
		  (vii) A (–4, 1),  B (–4, 7),  C (–7, 10),  D (–7 , 4) 
	 7.	 Kªija fz¡F v© 6 (i), (ii), (iii) k‰W« (iv) Ïš »il¡F« br›tf§fŸ 

k‰W« rJu§fë‹ R‰wsÎfis¡ fh©f.

3.5  ne®¡nfh£L tiugl§fŸ

tiugl¤jhëš ne®¡nfhLfisÍ« Ïiz nfhLfisÍ« tiutij eh« 

V‰bfdnt f‰w¿ªJŸnsh«. xU tiugl¤jhëš VnjD« Ïu©L òŸëfis 

Ïiz¥gj‹ _y« ek¡F xU ne®¡nfhL »il¡»wJ våš mªj tiugl¤ij 

ne®¡nfh£L tiugl« v‹»nwh«.

3.5.1 ‘fhy«-bjhiyÎ’ tiugl«

fhy¤Â‰F« bjhiyé‰F« Ïilna cŸs bjhl®ig¡ F¿¤J m¿a ÑnH 

bfhL¡f¥g£LŸs vL¤J¡fh£il¡ fUJnth«.

vL¤J¡fh£L 3.8

mKjh  kâ¡F 3 ».Û ntf¤Âš el¡»whŸ. fhy¤Â‰F« bjhiyé‰Fäilna 

cŸs cwit¡ fh£L« ne®¡nfh£L tiugl¤ij tiuf.

Ô®Î

mKjh kâ¡F 3 ».Û ntf¤Âš el¡»wh®, Ïj‹ bghUŸ mt® 1 kâ 

neu¤Âš 3 ».Û, 2 kâ neu¤Âš 6 ».Û, 3 kâ neu¤Âš 9 ».Û v‹wthW el¡»wh® 

v‹gjhF«.

Mfnt, ek¡F

fhy« (x kâæš) 0 1 2 3 4 5

öu« (y ».Û.Ïš) 0 3 6 9 12 15
 v‹w m£ltiz

»il¡»wJ
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òŸëfŸ: (0 , 0), (1 , 3), (2 , 6), 
(3 , 9), (4 , 12), (5 , 15).

nk‰f©l òŸëfis¡ F¿¡»nwh«.

mid¤J¥ òŸëfisÍ« 

Ïiz¡»nwh«. ek¡F xU 

ne®¡nfhL »il¡»‹wJ. ÏJnt 

Ïj‹ ne®¡nfh£L tiugl« MF«.

x, y M»at‰¿‰»ilna cŸs 

bjhl®ò

bjhiyÎ = ntf« × fhy«

v‹gJ ehk¿ªjnj.

nk‰f©l m£ltizæèUªJ

	 0	 =	 3 × 0	 9	 =	 3 × 3
	 3	 =	 3 × 1	 12	 =	 3 × 4
	 6	 =	 3 × 2	 15	 =	 3 × 5
	 y( 	 =	 3x
(Ï§F, y = bjhiyÎ, x = fhy« kâæš k‰W« 3 v‹gJ ntf¤ijÍ« 

F¿¡»wJ)

Ïªj fz¡»‹ xUgo¢ rk‹ghL y = 3  v‹gJ MF«.

3.5.2 ‘xU rJu¤Â‹ R‰wsÎ - g¡f«’  tiugl«

vL¤J¡fh£L 3.9

xU rJu¤Â‹ R‰wsÎ¡F« g¡f¤ 

Â‰Fäilna cŸs bjhl®ig¡ fh£L« 

ne®¡nfh£L tiugl¤ij tiuf.

Ô®Î

xU rJu¤Â‹ R‰wsÎ v‹gJ 

mj‹ g¡f¤ij¥ ngh‹W eh‹F kl§F 

v‹gJ ehk¿ªjnj.

mjhtJ P = 4a.
(Ï§F, P = R‰wsÎ k‰W« a = g¡f«)

a bt›ntW kÂ¥òf£fhd P Ï‹ 

kÂ¥òfis m£ltiz¥ gL¤Âdhš

a (br.Û. Ïš) 1 2 3 4
P = 4a (br.Û. Ïš) 4 8 12 16
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òŸëfŸ: (1, 4), (2, 8), (3, 12), (4, 16).
nk‰f©l òŸëfis¡ F¿¡»nwh«. mid¤J¥ òŸëfisÍ« Ïiz¡»nwh«. 

ek¡F P = 4a v‹gj‹ ne®¡nfh£L tiugl« »il¡»wJ.

3.5.3  xU rJu¤Â‹ gu¥gsé‰F« g¡f¤Â‰F« Ïilna cŸs rh®ò

vL¤J¡fh£L 3.10

xU rJu¤Â‹ gu¥gsé‰F« 

g¡f¤Â‰F« Ïilna cŸs 

bjhl®ig¡fh£L« tiugl¤ij tiuf.

Ô®Î

xU rJu¤Â‹ gu¥gsÎ v‹gJ 

mjDila g¡f¤Â‹ t®¡fkhF« 

v‹gJ ehk¿ªjnj. mjhtJ A = a2.

(Ï§F, A = gu¥gsÎ, a = g¡f«). a 
æ‹ bt›ntW kÂ¥òf£fhd A æ‹ 

kÂ¥òfis m£ltiz¥gL¤Âdhš.

a (br.Û. Ïš) 1 2 3 4 5

A = a2 (r.br.Û. Ïš) 1 4 9 16 25

òŸëfŸ: (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)

nk‰f©l òŸëfis¡ F¿¡»nwh«. mid¤J¥ òŸëfisÍ« Ïiz¡»nwh«. 

ÏJ xU ne®¡nfh£L tiuglkh? Ïšiy. ÏJ xU tisnfhL MF«.

3.5.4  X® v©â‹ bt›ntW 

kl§Ffis tiugl¤Âš F¿¤jš

vL¤J¡fh£L 3.11

_‹¿‹ kl§Ffis¡ fh£L« 

tiugl¤ij tiuf.

Ô®Î

Ï¥bghGJ eh« _‹¿‹ 

kl§Ffis vGJnth«.

3, 6, 9, 12, 15...  ngh‹wit 

3 Ï‹ kl§FfshF«.

3 Ï‹ kl§Ffis eh« Ï›thW 

vGjyh« 3 × n (Ï§F, n  = 1, 2, 3, ... )

m = 3 n (m v‹gJ 3 Ï‹ kl§F MF«)
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Mfnt, ek¡F

n 1 2 3 4 5
m = 3n 3 6 9 12 15

òŸëfŸ: (1 , 3), (2 , 6), (3 , 9), (4 , 12), (5 , 15).
mid¤J¥ òŸëfisÍ« F¿¤J Ïiz¤jhš. ek¡F 3 Ï‹ kl§Ffë‹ 

tiugl« »il¡»wJ.

3.5.5  ‘jåt£o - fhy«’ tiugl«

vL¤J¡fh£L 3.12

mnrh¡ ` 10,000 M©L¡F 8% v‹w t£o Åj¤Âš xU t§»æš KjÄL 

brŒJŸsh®. jå t£o¡F« fhy¤Â‰F« Ïilna cŸs bjhl®ig¡ fh£L« xU 

ne®¡nfh£L tiugl¤ij tiuf. nkY«, 5 M©Lfëš »il¡F« jå t£oiaÍ« 

fh©f.

Ô®Î

jåt£o = 100
Pnr  

        v‹gJ ehk¿ªjnj.

[Ï§F, P = mrš, n = fhy« M©Lfëš, 

r = t£o é»j«]

	 mrš,  P	 =	 10000

	 fhy«,  n	 =	 ?

	t£o é»j«,  r	 =	 8%

	 I	 =	 n r
100

P # #

	 I	 =	 100
10000 8n# #

	 I	 =	 800 n.

(Ï§F, jåt£o I MdJ n I¢ rh®ªJŸsJ)

n Ï‹ bt›ntW kÂ¥òfS¡Fça I æ‹ kÂ¥òfis m£ltiz¥gL¤Jnth«.

n (fhy« M©Lfëš) 1 2 3 4 5
I = 800 n ( ` Ïš) 800 1600 2400 3200 4000

òŸëfŸ: (1, 800), (2, 1600), (3, 2400), (4, 3200), (5, 4000)
mid¤J¥ òŸëfisÍ« F¿¤J mitfis Ïiz¤J ne®¡nfh£L 

tiugl¤ij tiu»nwh«.

Mfnt, 5 M©Lf£F¥ ÃwF mnrh¡»‰F¡ »il¡F« jå t£o ` 4,000 

MF«. (tiugl¤Âš éil òŸëæ£l nfhLfshš milahs« fh£l¥g£LŸsJ).
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3.6 ne®¡nfh£L tiugl§fis¥ go¤j¿jš

ehza¥ gçkh‰w«: cyf« Ï‹W äfÎ« Á¿ajh» é£lJ. maš 

ehLfSl‹ t®¤jf« brŒtJ v‹gJ jé®¡f Ïayhj x‹wh» é£lJ. eh« 

m›thW brŒifæš ekJ eh£L ehza¤ij (ÏªÂa gz¤ij) Ãw ehLfë‹ 

ehza§fshf kh‰w nt©oÍŸsJ. bt›ntW ehLfŸ bt›ntW bgaUila 

bt›ntW ehza§fis¥ ga‹gL¤J»‹wd. vdnt gz¥ gçkh‰w« mšyJ 

ehza¥ gçkh‰w« F¿¤j fU¤Jfis eh« m¿ªJ bfhŸs nt©oÍŸsJ. 

Ñœ¡fhQ« vL¤J¡fh£il¡ fUJnth«.

vL¤J¡fh£L 3.13

xU F¿¥Ã£l ehëš xU ônuhé‰F ãfuhd¥ gz¥ gçkh‰w Åj« ` 55 Mf 

ÏUªjJ. ÑnH cŸs ne®¡nfh£L tiugl« ehza§fS¡»ilna cŸs bjhl®ig 

fh£L»wJ. ftdkhf tiugl¤ij¥ go¤j¿ªJ moæš f©l édh¡fS¡F 

éilaë.

	 (i)	 4 ônuh¡fS¡F¢ rkkhd %ghæ‹ kÂ¥ig¡ fh©f.

	 (ii)	 6 ônuh¡fS¡F¢ rkkhd %ghæ‹ kÂ¥ig¡ fh©f.

	 (iii)	 ` 275¡F rkkhd ônuhé‹ kÂ¥ig¡ fh©f.

	 (iv)	 ` 440¡F rkkhd ônuhé‹ kÂ¥ig¡ fh©f.

Ô®Î

4   ônuh¡fS¡F¢ rkkhd %ghæ‹ kÂ¥ig¡ fhzš :

Ïªj tiugl¤Âš,

x = 4 Ïš y m¢R¡F 

Ïizahf xU òŸëæl¥ 

g£l nfh£il tiu»nwh«.

bfhL¡f¥g£l 

nfh£Ll‹ ÏJ bt£L« 

òŸëia¡ F¿¡»nwh«.

m¥òŸëæèUªJ 

x m¢R¡»izahf xU 

òŸëæ£l nfh£il 

tiu»nwh«.

ÏJ y m¢ir 220 Ïš 

bt£L»wJ. (gl¤ij¡ 

fh©f)

vdnt, 4 ônuh¡ 

fS¡F¢ rkkhd kÂ¥ò 

` 220 MF«.
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nkny cŸs (ii), (iii) k‰W« (iv) M»a édh¡fS¡fhd 

éilfis Ka‹W f©l¿f.

gæ‰Á 3.2

	 1.	 Ã‹tU« étu§fS¡Fça ne®¡nfh£L tiugl¤ij tiuf.

x 5 5 5 5 5 5
y 1 2 3 4 5 6

	 2.	 ne®¡nfh£L tiugl« tiuªJ éLg£l kÂ¥òfis¡ f©l¿f.

x 1 2 3 4 –
y 6 12 – – 30

	 3.	 xU rJu¤Â‹ gu¥gsé‰F« g¡f¤Â‰F« Ïilna cŸs bjhl®ig¡ 

fh£L« ne®¡nfh£L tiugl¤ij tiuf.

g¡f« (Û£lçš) 2 3 4 5 6
gu¥ò (r. Û£lçš) 4 9 16 25 36

	 4.	 y = 7x v‹gj‹ tiugl¤ij tiuf.

	 5.	 m¡g® xU k»Gªij 40 ».Û / kâ v‹w Óuhd ntf¤Âš X£o¢ brš»wh®. 

‘bjhiyÎ - fhy«’ tiugl« tiuf. nkY« 200 ».Û bršy m¡gU¡F MF« 

fhy¤ijÍ« f©l¿f.

	 6.	 vÄrh xU t§»æš ` 20,000 I M©L¡F 10% t£o Åj¤Âš KjÄL 

brŒJŸsh®. jå t£o¡F« fhy¤Â‰F« ÏilnaÍŸs bjhl®ig¡ fh£L« 

xU ne®¡nfh£L tiugl¤ij tiuf. ÏÂèUªJ 4 M©Lf£Fça jå 

t£oiaÍ« fh©f.

(i) (ii) x 1 2 3 4 5
y 1 2 3 4 5
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éilfŸ

m¤Âaha« 1

gæ‰Á 1.1

	 1.	 i)	 C	 ii)	 B	 iii)	 D	 iv)	 A	 v)	 D 	 vi)	 D	    vii)	 C

	 2.

t. v© cW¥òfŸ kh¿fë‹ bfG¡fŸ

 i) 3 abc
– 5 ca

3
– 5

ii) 1, x, y2 kh¿è cW¥ò, 1, 1

    iii)
3x2 y2

– 3xyz
z3

3
– 3
1

    iv)

– 7

2 pq

7
5- qr

rp

kh¿è cW¥ò

2

7
5-

1

v)

x
2

 

y
2
-

– 0.3 xy

2
1

2
1-

– 0.3

	 3.		  XUW¥ò¡ nfhit : 3x2

			   <UW¥ò¡ nfhitfŸ : 3x + 2, x5 – 7, a2b + b2c , 2l + 2m.

			   _ÎW¥ò¡ nfhitfŸ : x2 – 4x + 2, x2 + 3xy + y2, s2 + 3st – 2t2

	 4.	 i)	 5x2 – x – 2			   ii)	 2x2 + x – 2			  iii)	 – 3t2 – 2t – 3

		 iv)	 0			   v)	 2 (a2 + b2 + c2 + ab + bc + ca)

	 5.	 i)	 a			   ii)	 – 4x – 18y			   iii)	 5ab – 7bc + 13ca

		 iv)	 – x5 +x3 + 5x2 + 3x + 1	 v)	 5x2y – 9xy – 7x + 12y + 25

6.		  i)	 7, 5	 ii)	 13, – 1	 iii)	 7, – 1	 iv)	 8, 1	 v)	 8, – 2

gæ‰Á 1.2

	 1.	 i)	 21 x	 ii)	 – 21 xy	 iii)	 – 15a2b	 iv)	 – 20a3	 v)	
3
2 x7	 vi)	 x3y3

		 vii)	 x4y7	 viii)	 a2b2c2	 ix)	 x3y2z2	 x)	 a3b3c5
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	 2.

Kjyh« XUW¥ò¡nfhit "
Ïu©lh« XUW¥ò¡nfhit .

2x – 3y 4x2 – 5xy 7x2y – 6x2y2

2x 4x2 – 6xy 8x3 – 10x2y 14x3y – 12x3y2

– 3y – 6 xy 9 y2 – 12 x2y 15 xy2 – 21 x2y2 18 x2 y3

4x2 8x3 – 12 x2y 16 x4 – 20 x3y 28x4y – 24 x4y2

– 5 xy – 10 x2 y 15 xy2 – 20 x3y 25 x2y2 – 35 x3y2 30x3y3

7 x2y 14 x3y – 21 x2y2 28 x4 y – 35 x3 y2 49 x4 y2 – 42 x4y3

– 6x2y2 – 12x3y2 18 x2y3 – 24 x4 y2 30 x3y3 – 42 x4 y3 36 x4 y4

	 3.	 i)	 30a7	 ii)	 72 xyz	 iii)	 a2b2c2	 iv)	 – 72m7	 v)	 x3y4z2

		 vi)	 l2 m3 n4	 vii)	 – 30 p3q

	 4.	 i)	 8a23	 ii)	 – 2x2 – 3x + 20	 iii)	 3x2 + 8xy – 3y2	       iv) 12x2–x–6

		  v)	
4
5- a3 b3

	 5.	 i)	 2a3 – 3a2b – 2ab2 + 3b3			   ii)	 2x3 + x2y – xy2 + 3y3

		 iii)	 x2 + 2xy + y2 – z2			   iv)	 a3 + 3a2b + 3ab2 + b3	 v)	 m3 – n3

	 6.	 i)	 2 (x2 – 2xy + yz – xz – y2)			   ii)	 17a2 + 14ab – 21ac

gæ‰Á 1.3

	 1.	 i)	 C	 ii)	 D	 iii)	 B	 iv)	 D	 v)	 A	 vi)	 B

	 2.	 i)	 x2 + 6x + 9			   ii)	 4m2 + 12m + 9	 iii)	 4x2 – 20x + 25

		 iv)	 a2 – 2 + 
a

1
2

			   v)	 9x2 – 4			   vi)	 25a2 – 30 ab + 9b2

		 vii)	 4l2 – 9m2			   viii)	
16
9  – x2			   ix)	

x y

1 1
2 2
- 	      x)	9991

	 3.	 i)	 x2 + 11x + 28			  ii)	 25x2 + 35x + 12	 iii)	 49x2 – 9y2

		 iv)	 64x2 – 56x + 10	 v)	 4m2 + 14 mn + 12n2	 vi)	 x2y2 – 5xy + 6

		 vii)	 a2 + 
xy

x y+
c ma + 

xy
1 	 viii)	 4 + 2x – 2y – xy

	 4.	 i)	 p2 – 2 pq + q2		  ii)	 a2 – 10a + 25	 iii)	 9x2 + 30x + 25

		 iv)	 25x2 – 40x + 16	 v)	 49x2 + 42xy + 9y2	 vi)	 100m2 – 180mn + 81n2

		 vii)	 0.16a2 – 0.4ab + 0.25 b2				    	 viii)	 x2 – 2 + 
x

1
2

		 ix)	 x
4

2
 – xy

3
 + y

9

2

		  x)	 0.08

	 5.	 i)	 10609	 ii)	 2304	 iii)	 2916	 iv)	 8464	 v)	 996004	 vi)	 2491

		 vii)	 9984	 viii)	 896	 ix)	 6399	 x)	 7.84	 xi)	 84	 xii)	 95.06
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7.		 ab = 
4
9 , a2 + b2 = 

2
41 	 8.	 i) 80, 16, 	ii)	196, 196

9.		 625		 10.		 x3 + (a + b + c) x2 + (ab + bc + ca) x + abc.

gæ‰Á 1.4

	 1.	 i)	 C	 ii)	 D	 iii)	 A	 iv)	 C	 v)	 B

	 2.	 i)	 3 (x – 15)			   ii)	 7 (x – 2y)			   iii)	 5 a (a + 7)

		 iv)	 4y (5y2 – 3)			   v)	 5ab (3a + 7)		 vi)	 pq (1 – r)

		 vii)	 9m (2m2 – 5n2)	 viii)	 17 (l2 + 5m2)		 ix)	 3x2 (2xy – 4y + 5x2)

		  x)	 2a2b (a3b2 – 7b + 2a)

	 3.	 i)	 a (2b + 3) + 2b (or) 2b (a + 1) + 3a			   vi)	 (a + b) (ax + by + c)

	 	 ii)	 (3x – 2) (2y – 3)					     vii)	 (ax – b) (x2 + 1)

		 iii)	 (x + y) (3y + 2)					     viii)	 (x – y) (m – n)

		 iv)	 (5b – x2) (3b – 1)					     ix)	 (2m2 + 3) (m – 1)

		  v)	 (ax + y) (ax + b)					     x)	 (a + 11b) (a + 1)

	 4.	 i)	 (a + 7)2			   ii)	 (x – 6)2

	 	iii)	 (2p + 5q) (2p – 5q)			   iv)	 (5x – 2y)2

	 	 v)	 (13m + 25n) (13m – 25n)			   vi)	 x
3
1 2

+` j

		 vii)	 (11a + 7b)2			   viii)	 3x (x + 5) (x – 5)

		 ix)	 (6 + 7x)(6 –7x) 			   x)	 (1 – 3x)2

	 5.	 i)	 (x + 3) (x + 4)		 ii)	 (p – 2) (p – 4)	 iii)	 (m – 7) (m + 3)

		 iv)	 (x – 9) (x – 5)		  v)	 (x – 18) (x – 6)	 vi)	 (a + 12) (a + 1)

		 vii)	 (x – 2) (x – 3)		  viii)	 (x – 2y) (x – 12y)

		 ix)	 (m – 24) (m + 3)	 x)	 (x – 22) (x – 6)

gæ‰Á 1.5

	 1.	 i)	 x
2

3
	 ii)	 – 6y	 iii)	

3
2 a2b2c2			   iv)	 7m – 6

		  v)	
3
5  xy	 vi)	 9l2 m3 n5



éilfŸ
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	 2.	 i)	 5y2 – 4y + 3			   ii)	 3x3 – 5x2 – 7		 iii)	
2
5 x2 – 2x + 

2
3

		 iv)	 x + y – 7			   v)	 8x3 – 4y2 + 3xz3.

	 3.	 i)	 (x + 5)	 ii)	 (a + 12)	   iii)	 (m – 2)	 iv)	 (5m – n)

		  v)	 (2a + 3b)	 vi)	 (a2 + b2) (a + b)

gæ‰Á 1.6

	 1.	 i)	 x = 6	 ii)	 y = –7	 iii)	 y = 4	 iv)	 x = 12	 v)	 y = – 77

		 vi)	 x = – 6	 vii)	 x = 2	 viii)	 x = 12	 ix)	 x = 6	 x)	 m = 
7
6

	 2.	 i)	 18	 ii)	 29, 30, 31			   iii)	 l = 19br. Û., b = 11br. Û.

	 	iv)	 12, 48	 v)	 12, 9	 vi)	 45, 27			   vii)	 4000			   viii)	
5
3

		 ix)	 eªÂåæ‹ j‰nghija taJ 15 M©LfŸ,

	       	 nkçæ‹ j‰nghija taJ 45 M©LfŸ.

		  x)	 kidéæ‹ g§F = ` 1,50,000			  kfå‹ g§F = ` 1,00,000

m¤Âaha« 3

gæ‰Á 3.1
	 1.	 i)	 Kjš fhšgFÂ	 ii)	 Ïu©lh« fhšgFÂ

		 iii)	 _‹wh« fhšgFÂ  	 iv)	 eh‹fh« fhšgFÂ	 v)	 y-m¢Á‹ ÛJ

		 vi)	 x-m¢Á‹ ÛJ		 vii)	 x-m¢Á‹ ÛJ	 viii)	 _‹wh« fhšgFÂ

		 ix)	 Kjš fhšgFÂ	 x)	 Ïu©lh« fhšgFÂ

2.

òŸë fhšgFÂ/ m¢R m¢R¤öu§fŸ

A y - m¢Á‹ ÛJ (0,4)
B Ïu©lh« fhšgFÂ  (-3,2)
C           x-m¢Á‹ ÛJ	 (-5,0)
D _‹wh« fhšgFÂ (-4,-6)
E           y-m¢Á‹ ÛJ	 (0.-3)
F eh‹fh« fhšgFÂ (7,-1)
G           x-m¢Á‹ ÛJ	 (4,0)
H 	Kjš fhšgFÂ (6,3)
O MÂ¥ òŸë (0,0)

3.		  i)	 40 br.Û2			   ii)	 56 br.Û2		  iii)	  36 br.Û2	 iv)	 49 br.Û2

		  v)	 16  br.Û2			   vi)	 12 br.Û2		  vii)	 18 br.Û2

4.		  i)	 26 br.Û.	                          ii)	 30 br.Û.		  iii)	  24 br.Û.	  iv)	 28 br.Û.

gæ‰Á 3.2
5. 	5 kâ	 6.	 ` 8,000	
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