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1.2 _oP-KWnX hywPIwþ k¦e\hpw hyhIe\hpw 

    Nc§Ä, Ønc-§Ä, KptWm-¯-cw (-Kp-Wm-¦w) IrXn Ch-sb-¡p-dn¨v \½Ä Ggmw ¢mÊnÂ                      

]Tn-¨n-«pÊ- v.  Xmsg sIm-Sp-¯n-cn-¡p¶ DZm-l-cWw {i²n-¡p-I:
DZm-l-cWw

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

x F¶ Nchpw 5 F¶ Ønchpw kwtbmPn¨mWv  x 5+  F¶ hywPIw cq]w sIm- -ÊXv.

 y F¶ Nchpw 3, -2 F¶o Ønc-§fpw kwtbm-Pn¨XmWv  3y - 2 F¶ hywP-Iw. 
Ncw m  -Dw Øncw 5 Dw kwtbm-Pn¨v  m5 2  F¶ hywPIw cq]w sIm- Êp. 
x, y F¶o Nc-§fpw 2, 11 F¶o Ønc-§fpw kwtbm-Pn¨v xy2 11+  F¶ hywPIw       

cq]w sImÊp.
1.2.1 _oP-K-Wn-X hywP-I-¯nsâ aqeyw

Xmsg Xcp¶ ]«nIbnÂ \n¶pw x \v \evIp¶ hnhn[Xcw aqey§Ä¡v A\pkcn¨v   

 x + 5 F¶ hywPI¯nsâ aqeyw amdp¶Xv a\Ênem¡mw.

x þ sâ aqeyw x + 5 þ sâ aqeyw

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. Nc-§Ä¡v hyXykvX aqey-§Ä \ÂIn  hrw-PI-§-fpsS aqeyw ImWp-I.
          2. Ønc§Ä¡v amä-ap-tÊ m?

1.2.2 ]Z-§Ä, LS-I-§Ä, KptWm¯c-§Ä

{i²n-¡p-I, ChnsS Øncm-

kwJybmb 5 - \v amä-an-Ã. xþ sâ 

aqey-¯n-\-\p-k-cn¨v B hywP-I-¯n-

sâ aqey-¯n\v amäw hcp-¶p

{]hÀ¯n

Hcp Ncw, AsÃ¦nÂ Øncw, AsÃ¦nÂ Ch c Êpw tNÀ¶pÅ KpW\^ew, AsÃ¦nÂ 

lcW^ew, F¶Xv Hcp ]Zw BIp¶p. 

DZmlcWw  3, -y, ab, a/b, 3x/5y,  -21/3

 ]Z§Ä Iq«pItbm Ipdbv¡pItbm sN¿pt¼mÄ hywPI§Ä D ÊmIp¶p. 2x+3F¶ 

hywPI¯nÂ 2x F¶ ]Zw 2,x F¶o LSI§fmÂ cq]s¸«Xpw 3 F¶Xv Hcp GI 

LSIhpamWv.
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3ab – 5a F¶ hyw-P-I-¯nÂ  ab3 , a5-  F¶o cÊ v ]Z§Ä DÊ v.  3, a, b F¶n-h-bpsS 

KpW-\-^-e-amWv ab3 .  AXp-t]mse 5- , a  Ch-bpsS KpW-\-^-e-amWv a5- . Hcp ]Z¯nse 

LSI¯nsâ KpWm¦w F¶Xv asämcp LSIamWv. IqSmsX B LSIhpambpff AXnsâ 

KpW\^ew B ]Zw Xs¶bmIp¶p. ChnsS ab bpsS KpWm¦w 3 Dw, a bpsS KpWm¦w 5-  Dw 

BIp-¶p .

  

5x y x y xy
5
3 112 2 2 2

- + -    F¶ hywP-I-¯nse ]Z-§-fpw KpWm-¦-§fpw                   
IÊ p]nSn¨v ]«nI ]qcn-¸n-¡p-I.

{Ia.\w ]Z-w KpWm-¦-w

1 x2 y2 1

2

3
4

]Zw 1 ]Zw 2 hywPIw

  Øncm¦w 

LSIw 1 LSIw 2

{]hÀ¯n

]Zw 1 ]Zw 2 hywPIw

LSIw 2LSIw 1

LSIw 3LSIw 2

LSIw 1

DZmlcWw : 3ab F¶]Z¯nÂ

 (i)   ab bpsS KpWm¦w 3 BWv. (ii) a bpsS KpWm¦w 3b BWv.

 (iii) b bpsS KpWm¦w 3a BWv. (iv) a bpsS KpWm¦w-5 BWv.
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1.2.3 _lp]Z hywP-I-¯nsâ ASn-Øm\ Bibw : GI]Zw, Zzn]Zw, {Xn]-Zw, _lp-]Zw 
            GI-]Zw            : Hcp ]Zw am{X-apÅ _oP-K-WnX hywP-Is¯ GI-]Zw F¶p ]d-bp-¶p.

DZm-l-cWw          : , , , , ,x ab p a b xyz2 3 7
11
5 8 812 2

- -  XpS§nbh

        Zzn]Zw         : cÊ v ]Z-§-fpÅ Hcp _oP-K-WnX hywP-Is¯ Zzn]Zw F¶p  ]d-bp-¶p.

DZm-l-cWw          : , 4 3 , 2 3 , 7x y a b x y l m2 2
+ - - -  XpS§nbh

        {Xn]Zw          : aq¶v ]Z-§-fpÅ _oP-K-WnX hywP-Is¯ {Xn]Zw F¶p ]d-bp-¶p.

DZm-l-cWw          : , 2 3 4, ,x y z a b x y y z z2 2
+ + - + + -  XpS§nbh

       _lp-]Zw        : KpWm¦w ]qPyw AÃm-¯Xpw aqt¶m AXn-e-[n-I-tam ]Z-§Ä DÅXpw 

        F¶mÂ ]cn-an-Xamb ]Z-§-fpÅ hywP-Is¯ _lp-]-Z-sa¶v ]d-bp-¶p.

        Ønc-§Ä, Nc-§Ä, ]qPy-a-Ãm¯ ]qÀ®m-¦-§Ä LmXw ]qÀ®m-¦

        ambn«pff Nc§Ä F¶nh CXnÂ DÄs¸-Sp-¶p.

DZm-l-cWw          :

         , 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
+ + + - + - + - + +  XpS§nbh

_lp]-Z-¯nsâ IrXn : Hcp Nc-apÅ Hcp _lp-]-Z-¯nÂ Nc-¯nsâ Gähpw IqSnb 

LmXs¯ B _lp-]-Z-¯nsâ IrXn (Degree) F¶p ]d-bp-¶p. 
Hcp ]Z-¯nÂ DbÀ¶ IrXn-bpÅ x þsâ KpWm¦s¯ B _lp ]Z-¯nsâ {]Ya KptWm-

¯cw F¶p ]d-bp-¶p.
DZm-l-cWw :
2 7 6x x x x x12 45 4 3 2

- + - + -  CXv x Nc-am-bn-«pÅ Hcp _lp-]Zw. CXnÂ  
2 , , 7 , 6 ,x x x x x125 4 3 2

- - , 4-  F¶n§s\-bpÅ Bdv GI-]-Z-§Ä DÊ v. Cu _lp-]-Z-¯nsâ 

IrXn +5 Dw {]YaKptWm-¯cw 2 Dw BIp-¶p. 

13 2x x y 44 2 3
- - -sâ IrXn IÊp-]n-Sn¡p¶-Xn\v A²ym]I³ Bh-iy-s¸-«-t¸mÄ, cÊp  

 Ip«n-IÄ Xmsg sIm-Sp-¯n-cn-bv¡p¶ {]Imcw AXv sNbvXp. 

GXmWv icn-sb¶v IÊp-]n-Sn-¡p-I?

BcptSXmWv icn ? KuXansâXmtWm ? sFjbpsSXmtWm ? 

KuXw

_lp-]Zw:

13x4 – 2x2y3 –4

Gähpw DbÀ¶ LmXw 4

∴ _lp-]-Z-¯nsâ IrXn 4

sFj
_lp-]Zw:

13x4 – 2x2y3 – 4 
= 13x4 – 2x2y3 – 4x0y0

]Z-§-fpsS DbÀ¶ 
LmXw 5

∴ _lp-]-Z-¯nsâ IrXn 5
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\n§-fpsS D¯cw KuX-antâXmsW¦nÂ Fhn-sS-bmWv sXäv ?
X¶n«pff _lp]Z¯ns\ ]cntim[n¡pI.  x x y13 2 44 2 3

- - .
]Zw 1 :  13x4

"Â x4  sâ KpWm¦w 13, Ncw x, x -sâ LmXw 4. AXn-\mÂ ]Z-¯nsâ 

LmXw 4 BIp-¶p.
]Zw 2 :  2x y2 3

"-  Â x y2 3  sâ KpWm¦w 2-  Nc-§Ä x Dw y Dw.  x -sâ LmXw 2, y-sâ 

LmXw 3. AXp-sImÊ v ]Z-¯nsâ  LmXw  2+3 = 5 [xþsâbpw y- sâbpw LmX-§-fpsS XpI].
]Zw 3 :  4"-  Hcp Øncm-¦w. CXns\ x y4 0 0

-  F¶v Fgp-Xmw. x y0 0  F¶o Nc-§-fpsS 

LmXw ‘0’. AXp-sImÊ v  –4 -sâ LmXw ‘0’.
F´p sImÊmWv KuX-an\v sXän-bXv?
KuXw Nn´n-¨Xv cÊm-as¯ ]Z-¯n Â -2x2y3 sâ LmXw 2 AsÃ-¦nÂ 3 F¶m-Wv.   

 Cu kwi- b-amWv sXän-tebv¡v \bn-¨-Xv. ]t£ icn-bmb coXn apI-fnÂ hnh-cn-¨n-«pÊ- v.

_lp-]-Z-hyw-P-I-¯nsâ Ìm³tUÀUv cq]w

Hcp _lp-]-Z-¯nepÅ Nc-¯nsâ LmX-§Ä Ah-tcm-l-W-{I-a-¯nÂ Fgp-X-s¸-«n-cp-¶mÂ 

AXns\ Ìm³tUÀUv cq]w F¶p-]-d-bmw.
DZm-l-cWw :

x x x x2 9 9 2 62 4 3
+ - + -  þsâ Ìm³tUÀUv cq]¯nÂFgpXpI.

 x x x x2 6 9 9 24 3 2
- - + +  þsâ Ìm³tUÀUv cq]w.

HmÀ½n-¡p-I: LmXw X¶n-«n-Ãm¯ ]Z-¯nsâ LmXw 1 F¶m-Ip-¶p.  
DZm-l-cWw : 9 9x x1

=

kZr-iy-]-Z-§Ä IqSmsX AZr-iy-]-Z-§Ä

Nc-§fpw LmX-§fpw ka-ambn«pÅ-hsb kZr-iy-]-Z-§Ä F¶p ]d-bp-¶p.
]Z-§sf {i²n-¡p-I.

Xmsg sIm-Sp-¯n-cn-¡p¶ hrwP-I-§sf {i²n-¡p-I :
 3 , 5 , 2 , 70 , 7, 3 , 3 , 20 , 20, 4 ,x x xy x y x yx x

7
22 2 2

- - - - - - , 3y.

3 ]Z§Ä 
kZriy]Z§Ä

AkZriy]Z§Ä

Ncw   a
LmXw 2
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kZr-iy-]-Z-§Ä :
(i) 3 , 70 4x x xand- , IqSmsX 3 , 70 4x x xand-

(ii) 5 3andx x2 2
- IqSmsX 5 3andx x2 2

-

(iii) 2 20andxy yx- IqSmsX 2 20andxy yx-

(iv) 7, 20 and
7
2- - IqSmsX 7, 20 and

7
2- -

1.2.4 _oP-K-WnX hywP-I-§-fpsS k¦-e-\w, hyh-I-e\wþBhÀ¯\w 
          Ggmw ¢mÊnÂ \½Ä _oP-K-WnX hywP-I--§-fp-sS k¦-e-\hpw, hyh-I-e-\hpw ]Tn-¨n-«pÊv. 

kZr-iy-]-Z-§sf am{Xta Iq«p-¶-Xn\pw Ipd-bv¡p-¶-Xn\pw km[n-¡p-I-bq-Åq.
Ct¸mÄ \ap¡v CXns\¡pdn¨v Nn´n¨p t\m¡mw. 

DZm-l-cWw 1.1
 3 2 2 5 5x x x xand3 2 2

+ - + +s\ 3 2 2 5 5x x x xand3 2 2
+ - + + t\mSv Iq«pI

\nÀ²mcWw

BZyw ÌmtâÀUv cq]¯nÂ FgpXpI. F¶n«v Iq«pI. 

 x x3 3 2
+          2-

(+)        x x2 5 52
+ +

 3 3 5 3x x x3 2
+ + +

c Êm-as¯ hywPI¯nse  x2 2  F¶ ]Zs¯ BZys¯ hywP-I-¯nse  x2  F¶ ]Z-¯nsâ 

Xmsg FgpXn AXp-t¸mse  +5 F¶ Ønc-kw-Jysb -2F¶ kwJy-bpsS Xmsg Fgp-Xn. BZys¯ 

hywP-I-¯nse  x F¶ ]Zhpw cÊ m-as¯ hywP-I-¯nse 3x3 F¶ ]Zhpw kZr-iy-]-Z-§-f-Ã.                    

AXn-\mÂ o KpWm¦w tNÀ¯v Ahsb FgpXn Iq«p-¶p. 

DZm-l-cWw 1.2

3 , 2 2 andx y y x x y- - + IqSmsX 3 , 2 2 andx y y x x y- - + F¶o _lp]Z§fpsS k¦e\ ^ew ImWp-I. 

\nÀ²mcWw

 \nc-I-fmbn FgpXn Iq«p¶ coXn

 3x – 2y

 – 2x + 2y

 x + 2y

(+)

  2x + 2y

CXns\ C§s\bpw FgpXmw

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

+ + -

+ + +

+ + +

AsÃ¦nÂ

          hcnIfnÂ FgpXn Iq«p¶ coXn
(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+ .

           ∴ k-Zr-iy-]-Z-§sf Iq«n FgpXp-¶p.

(2y-2x sâ ]p\{I-ao-I-c-Ww ---2x + 2y 

(+)

Xmsg X¶n«pffh kZr-iy-]-Z-§fÃ. F´psImÊv?

(i) 3x Dw 3y Dw   (ii) 5x2 Dw -3y2 Dw 

Nn´n¡q!

IqSmsX

IqSmsX
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DZm-l-cWw 1.3 
(i)  xy8  Â \n¶v  xy5  Ipd-bv¡p-I.     (ii) 3 7 5fromc d c d2 2

+ -  Â \n¶v 3 7 5fromc d c d2 2
+ -s\ Ipd-bv¡p-I.  

(iii) 2 2 6 3 7 9x y x yfrom2 2 2 2
+ - - + Â \n¶v 2 2 6 3 7 9x y x yfrom2 2 2 2

+ - - +s\ Ipd-bv¡p-I.  
\nÀ²mcWw

(i)  xy8 Â \n¶v xy5  Ipdbv¡pI

     BZyw ]Z§sf C§s\ FgpXmw

 
xy

xy

xy

8

5

3

-

xy xy xy8 5 3` - =

(ii)  3 7 5fromc d c d2 2
+ -  Â \n¶pw 3 7 5fromc d c d2 2

+ - Ipd-bv¡p-I. 
\nÀ²mcWw

 
( )

c d

c d

5

3 7

2

2

-

- +
  c d

c d

5

3 7

2

2

-

- -
                                          

c d

c d

5

3 7

2

2

-

+

- -

 
 __________              ________                                      _______  
          __________              ________                                      _______
asämcp coXnbnÂ C§s\bpw FgpXmw

 (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) 2 2 6 3 7 9x y x yfrom2 2 2 2
+ - - +  Â \n¶pw 2 2 6 3 7 9x y x yfrom2 2 2 2

+ - - + s\ Ipd-bv¡p-I.

\nÀ²mcWw

 
x y

x y

3 7 9

2 2 6

2 2

2 2

- +

+ -

- - +

 [Nnlv\§Ä amäp-I]

 x y9 152 2
- +

A`ymkw 1.1

 1. icn-bmb D¯cw sXc-sª-Sp-s¯-gp-Xp-I.

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

- + - + - Â x4  sâ KptWm¯cw ______

 (A) – 5 (B) – 3 (C) 
7
3  (D) 7

 (ii) 7x x y xy14 14 52 2 2
- + -  Â xy2sâ KptWm¯cw ______

 (A) 7 (B) 14 (C) – 14 (D) – 5

( 8 , 5xy xy-  Ch kZr-iy-]-Z-§Ä)

c d2 8 2
- c d2 8 2

-

\ap¡v C§s\

bpw \nÀ²mcWw 

sN¿mw "

asämcp coXn

(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

- + - + -

= - + - - +

= - + - - + +

= + - +

= - +

 
  
                                          

AsÃ¦nÂ
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 (iii) x y z3 2 2  sâ LmXw ____
 (A) 3 (B) 2 (C) 12 (D) 7

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

- + - +  F¶ hywP-I-¯nsâ IrXn ______ 

 (A) 7 (B) 
4
3  (C) 4 (D) – 73

 (v) 5x x y x y xy30 5762 2 3 3 4
- + -  F¶ hywP-I-¯nsâ IrXn ______

 (A) – 576 (B) 4 (C) 5 (D) 7

 (vi) x y z x2 5 72 2 2
+ - + - F¶Xv __________

 (A) GI-]Zw (B) Zzn]Zw (C) {Xn]Zw (D) hrwPIw

 (vii) . .x y0 4 75 0 757 2
- - sâ Ønc ]Zw ____

 (A) 0.4 (B) 0.75 (C) – 0.75 (D) – 75

 2. X¶n-«pÅ hywPI¯nse ]Z-§Ä,  KptWm-¯cw F¶nh IÊ p]nSn-¡p-I.

  (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. X¶n-«pÅ hywP-I-§sf GI-]-Zw, Zzn]-Zw, {Xn]Zw F¶v Xcw Xncn-¡p-I.

 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. X¶n-«pÅ _oP-K-WnX hywP-I-§sf Iq«p-I.

  (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 -  Â \n¶pw  2 a – b s\ Ipd-bv¡p-I. 

  (ii) x y7 10- -  Â \n¶pw  x y3 8- +  s\ Ipd-bv¡p-I.

  (iii) 2 5 3 7 2 10ab bc ca ab bc cafrom+ - - +  Â \n¶pw  2 5 3 7 2 10ab bc ca ab bc cafrom+ - - +s\ Ipd-bv¡p-I.

  (iv)  2 3 3 1x x x x xfrom5 2 3 2
- - + +  Â \n¶pw 2 3 3 1x x x x xfrom5 2 3 2

- - + +s\ Ipd-bv¡p-I.

  (v)    x y xy xy x y15 2 5 11 2 82 2
- + - + +  Â \n¶pw      

        x y xy xy x y3 2 2 5 7 102 2
- + + - -  s\ Ipd-bv¡p-I.  

 6. X¶n-«pÅ hywP-I-§-fnse IrXn, {]Ya KptWm¯cw F¶nh IÊ p]n-Sn-¡p-I.

  (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
- + - +
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1.3 _lp ]Z-§-fpsS KpW\w

1.3.1 cÊv GI-]-Z-§-fpsS KpW\w

\ap¡v C§s\ Bcw`n¡mw  5x x x x x x+ + + + =

CXp-t¸mse ( ) ( ) ( ) ( ) ( ) ( )x x x x x x x5 2 2 2 2 2 2 10# = + + + + =  F¶v Fgp-Xmw.

DZmlcWw

  (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
# # # #- = - =-

Ipdn¸v: 1. GI ]Z§fpsS KpW\^ew GI]Zw

 2. KpWm¦§fpsS KpW\^ew = BZy GI]Z KpWm¦w #cÊmas¯ GI]Z KpWm¦w.
 3. LmXm¦\nbaw a a am n m n

# = + ]Z§fpsS KpW\^ew IÊ p]nSn¡m³ D]

tbmKn¡p¶p.

 4. a, b bpsS KpW\^ew {]Xn\n[oIcn¡p¶Xv a × b, ab, a.b, a (b), (a) b, 
(a) (b), (ab).

 (vi) ( ) ( )x x3 42 3

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

 = 12x5

Xmsg X¶n«pff DZmlcW§Ä t\m¡pI:
(vii) 2 3 5 (2 3 ) 5x y z x y z# # # #=

 (6 ) 5xy z#=

 = 30 xyz
  (AsÃ¦nÂ) 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
=

 (AsÃ¦nÂ) 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
=

k¦e\¯nsâ 

BhÀ¯\amWv KpW\w 

( ) ( ) ( ) ( )x x x x3 4 3 42 3 2 3
# #=   ( )x12 2 3

= +

                             x12 5
=  (D]tbmKn¨v a a am n m n

# = + )

(AsÃ¦nÂ)
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1.3.2 GI]Zs¯ Zzn]Zw sIm Êpff KpW\w

\ap¡v GI]Zs¯ Zzn]Zw sImÊ v Xmsg sImSp¯ncn¡p¶ DZmlcW§Ä D]tbmKn¨v 

KpWn¡m³ ]Tn¡mw.

DZm-l-cWw 1.4
Npcp¡pI : (2 ) (3 5)x x# +

\nÀ²mcWw   \ap¡v C§s\bpw FgpXmw

(2 ) (3 5) (2 3 ) (2 5)x x x x x# # #+ = +  [hnXcW \nbaw D]tbmKn¨v]

 x x6 102
= +

DZm-l-cWw 1.5 

Npcp¡pI : ( ) ( )x y2 4 5#- -

\nÀ²mcWw

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

  ( ) ( )x xy8 10= - +  [hnXcW \nbaw D]tbmKn¨v]
  x xy8 10=- +

Ipdn¸v: (i) GI]Zhpw Zzn]Zhpw KpWn¨mÂ Zzn]Zw.
 (ii) KpW\{Iob IW¡pIÄ \nÀ²mcWw sN¿p¶Xn\v \ap¡v  {Iahn\ntab \nbahpw 

hnXcW \nbahpw D]tbmKn¡mw.   a b b a# #=  ({Iahn\ntab \nbaw)
  ( ) ( )a b c ab ac a b c ab acand+ = + - = -   (hnXcW \nbaw)

1.3.3. GI]Zs¯ _lp]Zw sImÊ pff KpW\w

 Xmsg sImSp¯ncn¡p¶ _lp]Z hywPIs¯ GI]Zw sImÊ pff KpW\w 

DZm-l-cWw 1.6
Npcp¡pI :  (i) 3 (5 3 2)y y2

- +

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

\nÀ²mcWw

(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
- +

y y5 3 22
- +

3#

y y15 9 62
- +

x x3 5 82
- +

x2 2
#

x x x6 10 164 3 2
- +

(AsÃ¦nÂ)

(AsÃ¦nÂ)

hgn 1

hgn 2

hgn 1

hgn 2
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1.3.4   Zzn]Zs¯ Zzn]Zw sImÊpff KpW\w

 hnXcW \nbahpw {Iahn\ntab \nbahpw D]tbmKn¨v Zzn]Zs¯ Zzn]Zw sImÊ v   

 KpWn¡mw. X¶n«pff DZmlcWw t\m¡pI.

DZm-l-cWw 1.7
Npcp¡pI : (2 3 ) (5 4 )a b a b+ +

\nÀ²mcWw

 Hcp Zzn]Z hywPI¯nepff Hmtcm ]Zt¯bpw  ASp¯ Zzn]Z hywPI¯nse Hmtcm ]Zw  

 sImÊ v KpWn¡Ww.

  = (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
+ +

   [kZriy]Z§Ä 8ab bpw 15ab bpw Iq«pI]

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

Ipdn¸v: X¶n«pff DZmlcW¯nÂ cÊ v Zzn]Z hywPIs¯ KpWn¨t¸mÄ 2 #2  =  4 ]Z¯n\v   

     ]Icw 3 ]Z§Ä In«n. ImcWw 8ab bpw 15ab bpw kZriy]Z§fmWv. 

1.3.5  Zzn]Zs¯ {Xn]Zw sImÊ pff KpW\w

Hcp {Xn]Z hywPI¯nepff Hmtcm ]Zs¯bpw ASp¯ Zzn]Z hywPI¯nse Hmtcm ]Zw  

  sImÊ v KpWn¡Ww. 
DZm-l-cWw 1.8

Npcp¡pI : ( 3) ( 5 7)x x x2
+ - +

\nÀ²mcWw

 =     (hnXcW \nbaw)

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

  =  x x x x x5 3 7 15 213 2 2
- + + - +  (kZriy]Z§Ä Iq«pI)

  =  x x x2 8 213 2
- - +    (kZriy]Z§Ä Iq«pI)

asämcp coXn : 
 ( 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
- - +

Cu DZmlcW¯nÂ KpW\^ew 
2 × 3  =  6 ]Z §Ä¡v ]Icw 4 

]Z§Ä In«n CXnsâ ImcWw 

I Êp]nSn¡mtam ?

Nn´n¡q!
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   kwibw XoÀ¡pI

 1. 2xx = 2x icnbmtWm ?

  AÃ. 2xx s\ 2 (x) (x) = 2x2 F¶v FgpXmw. CXv  2, x, x ChbpsS KpW\^ew 

BIp¶p. F¶mÂ 2x F¶Xv  x + x AsÃ¦nÂ 2 (x).

 2. 7xxy = 7xy F¶Xv icnbmtWm?

  AÃ. 7xxy F¶Xv  7, x, x , y F¶nhbpsS KpW\^ehpw F¶mÂ, 7, x , y.bpsS  

KpW\^ehpaÃ.  icnbp¯cw 7xxy = 7 (x) (x) (y) = 7x2y.

A`ymkw 1.2

 1. Xmsg sImSp¯n«pff Hcp tPmUn GI ]Z§fpsS KpW\^ew ImWpI.

(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. KpW\]«nI ]qÀ¯nbm¡pI.

BZys¯ GI ]Zw  
c Êmas¯ GI]Zw 

2x – 3y 4x2 – 5xy 7x2y – 6x2y2

2x 4x2 .... ....
– 3y
4x2

– 5xy 25x2y2

7x2y
– 6x2y2 18x2y3

 3. KpW\^ew ImWpI

(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) , , lnlm mn2 2 2

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

 4. KpW\^ew ImWpI

(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. Xmsg X¶n«pffhbpsS KpW\^ew ImWpI.

(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 y z y x2and- - - -, 2 ( ) ( )x x y z y z y x2and- - - - Iq«pI.

  (ii)3 ( 2 3 ) 4 ( )a a b c a a b c5 2 3from- + + -   bnÂ \n¶v 3 ( 2 3 ) 4 ( )a a b c a a b c5 2 3from- + + - sb Ipdbv¡pI.



A[ymbw  1

14

1.4 kÀÆkahmIy§Ä

x x2 3+ +^ ^h h = x x5 62
+ +  F¶ kahmIyw FSp¡mw.

x \v kahmIy¯nsâ Ccphi§fnepw Htc aqeyw sImSp¯v \nÀ²mcWw sN¿mw.

x 5=  s\ kaoIcW¯nÂ {]XnØm]n¡mw.

x 5= , LHS = x x2 3+ +^ ^h h = 5 2 5 3+ +^ ^h h = 7 8#  = 56
 RHS = x x5 62

+ +  = 5 5 5 62
+ +^ h  = 25 + 25 + 6 = 56

x 5=  sImSp¯t¸mÄ Ccphi§fnepapff aqeyw XpeyamWv.

                  x 5=-  F¦nÂ,
 LHS = x x2 3+ +^ ^h h = 5 2 5 3- + - +^ ^h h = 3 2- -^ ^h h = 6
 RHS = x x5 62

+ +  = 5 5 5 62- + - +^ ^h h  = 25 25 6- +  = 6
x 5=- sImSp¯t¸mÄ Ccphi§fnepapff aqeyw XpeyamWv. 

LHS = RHS F¶Xv Nc¯nsâ FÃm aqey§fpw  icnbmsW¦nÂ B aqey¯ns\   

    kÀÆkaX F¶p ]dbp¶p.

C{]Imcw  x x2 3+ +^ ^h h = x x5 62
+ +  Hcp kahmIyw

kÀÆkaX: Hcp kahmIy¯nepff Nc§Ä¡v GXv aqeyw Btcm]n¨mepw kahmIyw kXyamhpI 

   bmsW¦nÂ B kahmIys¯ kÀÆkahmIyw F¶p ]dbp¶p.

Hcp kÀÆ kahmIyamtWm F¶v ]cntim[n¡pI:
(i) x5 4+^ h = x5 20+  ,  (ii) 6x + 10 = 4x + 20.

1.4.1 _oPKWnX kÀÆkahmIy§Ä

[mcmfw IW¡pIÄ sN¿m³ D]Icn¡p¶ 3 _oPKWnX kÀÆkahmIy§Ä ]Tn¡mw. Ch               

\ap¡v cÊ v Zzn]Z hywPI§Ä KpWn¡pt¼mÄ In«p¶p.

kÀÆkahmIyw  1

  a b 2+^ h  t\m¡pI.

 a b 2+^ h  = 

  = a ab ba b2 2
+ + +

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

  = 2a ab b2 2
+ +

C{]Imcw a b 2+^ h  = 2a ab b2 2
+ +

{]hÀ¯n
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PymanXob hymJym\w a b 2+^ h

Cu Nn{X¯nÂ,
kaNXpcw ABCD bpsS hiw a b+^ h. 
kaNXpcw ABCD bpsS hnkvXoÀ®w

= a b a b+ +^ ^h h

= kaNXpcw  AEHG + bpsS hnkvXoÀ®w

 ZoÀL NXpcw  EBIH + bpsS hnkvXoÀ®w

 ZoÀL NXpcw GHFD + bpsS hnkvXoÀ®w

 kaNXpcw HICF bpsS hnkvXoÀ®w

  = 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
+ +

kÀÆkahmIyw  2

 a b 2-^ h  t\m¡pI.

 a b 2-^ h  = 

  = a ab ba b2 2
- - +

  = a ab ab b2 2
- - +

  = a ab b22 2
- +

C{]Imcw  a b 2-^ h  = 2a ab b2 2
- +

PymanXob coXnbnÂ hymJym\w a b 2-^ h

kaNXpcw ABCD bpsS hnkvXoÀ®w a2  N.am{X 
a b-^ h `pPapff kaNXpcw AHFE sâ 

hnkvXoÀ®w a b 2-^ h  \oe \nd¯nepff kaNXpc¯nsâ 

hnkvXoÀ®w. 
       ZoÀLNXpc§fpsS hnkvXoÀ®w,
 BCIH = a b#  N. Afhv

 EGCD = a b#  N. Afhv

 kaNXpcw FGCI sâ hnkvXoÀ®w = b2  N. Afhv 
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kaNXpcw BGFH sâ hnkvXoÀ®w = ZoÀLNXpcw BCIH –sâ hnkvXoÀ®w    
             kaNXpcw FGCI bpsS hnkvXoÀ®w = ab b2

-

kaNXpcw  AHFE sâ hnkvXoÀ®w

  = kaNXpcw ABCD bpsS hnkvXoÀ®w

   [ZoÀLNXpcw EGCD sâ hnkvXoÀ®w +
   ZoÀLNXpcw BGFH sâ hnkvXoÀ®w]
 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
- +

kÀÆkahmIyw 3

  a b a b+ -^ ^h h t\m¡mw

  = a ab ba b2 2
- + -

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

  = a b2 2
-

C{]Imcw a b a b+ -^ ^h h = a b2 2
-

PymanXob coXnbnÂ hymJym\w a b a b+ -^ ^h h

ZoÀLNXpcw AHGE sâ hnkvXoÀ®w = a b a b#+ -^ ^h h 

= kaNXpcw ABCD bpsS hnkvXoÀ®w –

 ZoÀLNXpcw EFCD bpsS hnkvXoÀ®w +

 ZoÀLNXpcw BHIC bpsS hnkvXoÀ®w –

 kaNXpcw FGIC bpsS hnkvXoÀ®w

= a ab ab b2 2
- + -

= a b2 2
-

     a b a b#+ -^ ^h h = a b2 2
-
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s]mXp kÀÆkahmIyw 

 (x + a) (x + b) t\m¡pI.

  = x bx ax ab2
+ + +

  = x ax bx ab2
+ + +

C{]Imcw x a x b+ +^ ^h h = x a b x ab2
+ + +^ h

PymanXob coXnbnÂ hymJym\w x a x b+ +^ ^h h

ZoÀLNXpcw ABCD bpsS hnkvXoÀ®w 
            =   x a x b+ +^ ^h h

  =  kaNXpcw DHIG bpsS hnkvXoÀ®w  
              ZoÀLNXpcw AEIH sâ hnkvXoÀ®w  +
              ZoÀLNXpcw IFCG bpsS hnkvXoÀ®w +
             ZoÀLNXpcw EBFI bpsS hnkvXoÀ®w

  = x ax bx ab2
+ + +

  = x a b x ab2
+ + +^ h

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

_oPKWnX kÀÆkahmIy§Ä

•	 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

 (km[mcWbmbn kahmIy¯nÂ D]tbmKn¡p¶ NnÓw ‘/’ ]t£ Ffp¸¯nÂ \mw  
‘=’ Cu NnÓw D]tbmKn¡p¶p.)

1.4.2 kÀÆkahmIyw D]tbmKn¡Â

DZm-l-cWw 1.9
Xmsg X¶n«pffh hnIkn¸n¡pI  (i) 5x 2+^ h   (ii) x y2 2+^ h   (iii) x y2 3 2+^ h   (iv) 1052 .

\nÀ²mcWw

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

  = x x10 252
+ +

asämcpcoXn: 5x 2+^ h  = x x5 5+ +^ ^h h
  = 5x x x5 5+ + +^ ^h h

  = x x x5 5 252
+ + +

  = x x10 252
+ +

kÀÆkahmIyw D]tbmKn¨v 

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

ChnsS, a = x, b = 5.

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

  = x xy y4 42 2
+ +

asämcpcoXn: 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
+ +

asämcpcoXn: 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
+ +

(iv) 1052  = 100 5 2+^ h

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

  = 100 100 1000 25# + +^ h

  = 10000 + 1000 + 25
 1052  = 11025

DZm-l-cWw 1.10
aqeyw ImWpI  (i) x y 2-^ h  (ii) p q3 2 2-^ h  (iii) 972  (iv) .4 9 2^ h

\nÀ²mcWw

(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

kÀÆkahmIyw

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

ChnsS, a = x, b = 2y.

kÀÆkahmIyw

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

ChnsS, a = 2x, b = 3y.

kÀÆkahmIyw

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

ChnsS, a = 100, b = 5.

kÀÆkahmIyw D]tbmKn¨v

(a – b)2 = a2 – 2ab + b2

ChnsS, a = x, b = y.

kÀÆkahmIyw D]tbmKn¨v

(a – b)2 = a2 – 2ab + b2

ChnsS, a = 3p, b = 2q.

kÀÆkahmIyw D]tbmKn¨v

(a – b)2 = a2 – 2ab + b2

ChnsS, a = 100, b = 3.
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(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
DZm-l-cWw 1.11

 a b a b a b2 2
+ - = -^ ^h h  kÀÆkahmIyw D]tbmKn¨v aqeyw ImWpI

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

\nÀ²mcWw

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

  = x 92
-

(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
DZm-l-cWw 1.12

x a x b x a b x ab2
+ + = + + +^ ^ ^h h h  F¶ kahmIyw D]tbmKn¨v aqeyw ImWpI   

        (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#

\nÀ²mcWw

(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
- +

kÀÆkahmIyw D]tbmKn¨v

(a – b)2 = a2 – 2ab + b2

ChnsS, a = 5.0, b = 0.1.

kÀÆkahmIyw D]tbmKn¨v

(a + b) (a – b) = a2 – b2

ChnsS, a = x, b = 3.

kÀÆkahmIyw D]tbmKn¨v

(a + b) (a – b) = à2 – b2

ChnsS, a = 5a, b = 3b.

kÀÆkahmIyw D]tbmKn¨v

(a + b) (a – b) = a2 – b2

ChnsS, a = 50, b = 2.

kÀÆkahmIyw D]tbmKn¨v

a2 – b2 = (a + b) (a – b)
ChnsS, a = 997, b = 3.

kÀÆkahmIyw D]tbmKn¨v

(x + a) (x + b) = x2 + (a + b) x + ab
ChnsS, x = m, a = 3, b = 5.

kÀÆkahmIyw D]tbmKn¨v

(x + a) (x + b) = x2 + (a + b) x + ab
ChnsS, x = p, a = –2, b = –3.
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(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

  = x y x y4 2 122 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

(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 kÀÆkahmIy§fpsS eLqIcWw

Xmsg X¶n«pffh \ap¡v ]cnKWn¡mw,
(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

kÀÆkahmIyw D]tbmKn¨v

(x + a) (x + b) = x2 + (a + b) x + ab
ChnsS : x, a, b are 2x, 3y, –4y.

kÀÆkahmIyw D]tbmKn¨v

(x + a) (x + b) = x2 + (a + b) x + ab
ChnsS, x = 50, a = 5, b = 6.

kÀÆkahmIyw D]tbmKn¨v

(x + a) (x + b) = x2 + (a + b) x + ab
ChnsS, x = 100, a = – 5, b = 3.

kÀÆkahmIyw D]tbmKn¨v

(x + a) (x + b) = x2 + (a + b) x + ab
ChnsS, x = 500, a = 1, b = 5.
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(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

(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

DZm-l-cWw 1.13
a b+ bpsSbpw a b-  bpsSbpw aqeyw bYm{Iaw 7 Dw 4 Dw BIp¶p. F¦nÂ

a b2 2
+  tâbpw ab bpsSbpw aqeyw ImWpI.

\nÀ²mcWw

(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 s\ {]XnØm]n¡pI]

 = 
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 s\ {]XnØm]n¡pI]

 = 
4
1 49 16-^ h

 = 
4
1 33^ h

ab = 
4
33

eLqIcn¨ kahmIy§Ä

• 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
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DZm-l-cWw 1.14
a b 10+ =^ h Dw ab 20= Dw BbmÂ a b2 2

+  sâbpw a b 2-^ h  sâbpw aqeyw ImWpI.

\nÀ²mcWw

(i) a b2 2
+  = a b ab22+ -^ h [a + b = 10, ab = 20 s\ {]XnØm]n¡pI]

a b2 2
+  = 10 2 202

-^ ^h h

 = 100 40-  = 60
a b2 2
+  = 60

(ii) a b 2-^ h  = a b ab42+ -^ h [a + b = 10, ab = 20 s\ {]XnØm]n¡pI]

 = 10 4 202
-^ ^h h

 = 100  – 80
a b 2-^ h  = 20

DZm-l-cWw 1.15
 x l x m+ +^ ^h h = 4 2x x2

+ +  F¦nÂ l m2 2
+  sâbpw l m 2-^ h  sâbpw aqeyw ImWpI.

\nÀ²mcWw

KpW\ kq{XhmIyw D]tbmKn¨v

x l x m+ +^ ^h h = x l m x lm2
+ + +^ h

RHS s\ XmcXayw sNbvXmÂ  x x4 22
+ + ,  \ap¡v

l m+  = 4 , lm  = 2
Ct¸mÄ 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

A`ymkw 1.3

1. icnbmb D¯cw sXcsªSp¯v FgpXpI

 (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

- +
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 (iv) . _____9 62
=

 (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) 

 2. A\ptbmPyamb kq{XhmIy§Ä D]tbmKn¨v KpWn¡pI.

 (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 kq{XhmIyw D]tbmKn¨v Xmsg sImSp¯n«pff 

hbpsS KpW\^ew ImWpI.

 (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. kq{XhmIyw D]tbmKn¨v Xmsg sImSp¯n«pffhbpsS hÀ¤w ImWpI.

 (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. kq{XhmIyw D]tbmKn¨v aqeyw ImWpI.

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

 (iv) 922  (v) 9982  (vi) 53 47#

 (vii) 96 104#  (viii) 28 32#  (ix) 81 79#

 (x) .2 82  (xi) . .12 1 7 92 2
-  (xii) . .9 7 9 8#

 6. sXfnbn¡pI

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

 (ii) a b a b b c b c c a c a 0- + + - + + - + =^ ^ ^ ^ ^ ^h h h h h h
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 7. a b 5+ =  , a b 4- = F¦nÂ a b2 2
+  , ab ImWpI.

 8. (i)  a b+ sSbpw ab sSbpw aqey§Ä bYm{Iaw 12 Dw 32 Dw BbmÂ, F¦nÂ a b2 2
+  Dw 

a b 2-^ h  sâbpw aqey§Ä ImWpI.

  (ii) a b-^ h , ab F¶nhbpsS aqey§Ä bYm{Iaw 6, 40 F¦nÂ a b2 2
+ , a b 2+^ h  

F¶nhbpsS aqey§Ä ImWpI.

 9. x a x b x x5 3002
+ + = - -^ ^h h F¦nÂ a b2 2

+  F¶nhbpsS aqey§Ä ImWpI.

 10. x a x b x c+ + +^ ^ ^h h h KpW\ kq{XhmIyw D]tbmKn¨v KpW\^ew ImWpI   
[Ipdn¸v : [ ]x a x b x c x a x b x c+ + + = + + +^ ^ ^ ^ ^ ^h h h h h h ]

1.5 LSI§fm¡Â

20 F¶ \nÊÀ¤kwJy FSp¡pI.

 20 sâ LSI§Ä

20 = 1 × 20

20 = 2 × 10

20 = 4 × 5

20 \v 6 LSI§Ä  1, 2, 4, 5, 10 , 20.  
CXnÂ 2 Dw 5 Dw A`mPyLSI§Ä 
20 sâ A`mPyLSI§Ä 2 #  2 #  5 

 1. H¶ns\¡mÄ he-Xpw F¶mÂ 1 sImÊpw AtX kwJy sImÊpw am{Xw lcn¡m³ km[n-

¡p¶ ]qÀ® kwJyIsf A`mPy kwJyIÄ F¶p ]dbp¶p.  DZm: 2, 3, 5, 7.....
 2. H¶ns\¡mÄ he-Xpw cÊne[nIw `mPI§fpff ]qÀ®kwJyIsf `mPykwJy F¶p              

]dbp¶p. DZmlcWw 4, 6, 8, 9, 10 ......
 3. aäp kwJyIsf t]msebÃmsX 1 F¶Xv FÃm kwJyIfptSbpw LSIamWv.

    4.  1 HgnsI FÃm \nÊÀ¤kwJyIfpw `mPy kwJyItfm A`mPy kwJyItfm BIp¶p.

    5.  1 `mPykwJytbm A`mPykwJytbm AÃ.

\ap¡v 20 I¸pIsf Xmsg X¶n«pffXp

t]mse ]ehn[¯nÂ ASp¡mw

2 20
2 10
 5

\n§Ä¡dnbmtam?

6.   2 ]qÀ® kwJybpsS Cc«kwJybmWv.
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1.5.1. LSI§fm¡Â F¶mÂ F v́?

Hcp _oPKWnX hywPIs¯ AXnsâ LSI§fpsS KpW\ ^eambns«gpXp¶Xn\v LSI§fm¡Â 
F¶p ]dbp¶p.

LSI§fm¡Â : Hcp _lp]Zs¯ AXnsâ LSI§fpsS KpW\ ^eambn FgpXp¶   

  {]{Inb LSI§fm¡Â BIp¶p.

X¶n«pff KWnX hywPI§Ä AhbpsS LSI§fpsS KpW\^ew BIp¶p.

 (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
+ - = - +

 apIfnÂ sImSp¯n«pff DZmlcW§sf C§s\ FgpXmw.

_oPKWnX 

hywPIw
LSIw 1 LSIw 2

LSI§sf hoÊpw LSI§fm¡m³ km[n¡ptam?

LSIw 1 LSIw 2

6x3 2x 3x2 AsX. 2x  =  2 × x AsX. 3x2 = 3 × x ×x

3a2 b + 3ab2 (3ab) (a+b) AsX. 3ab  = 3 × a 
× b

CÃ. (a+b) CXns\ 

LI§fm¡m³ km[n¡nÃ

2x2 + x – 6 (2x – 3) (x + 2) CÃ. (2x – 3) CXns\ 

LI§fm¡m³ km[n¡nÃ

CÃ. (x + 2) CXns\ 

LI§fm¡m³ km[n¡nÃ

Ipdn¸v: eLqIcn¡m³ km[n¡m¯ LSI§sf irreducible factor F¶p ]dbp¶p. 

DZmlcWw ( ), (2 3), ( 2)a b x xand+ - +( ), (2 3), ( 2)a b x xand+ - + eLqIcn¡m³ Ignbm¯hbmWv.

1.5.2. s]mXpLSIw IÊp]nSn¨v LSI§fm¡Â

Cu coXnbnÂ s]mXphmb LSIw IÊp]nSn¨v {_m¡än\v shfnbnÂ FgpXpI. ]Z§sf 
s]mXpLSIapff ctÊm aqt¶m ]Z§fm¡n Xcw Xncnbv¡pI.

DZm-l-cWw 1.16
Xmsg X¶n«pffhsb LSI§fm¡pI.

(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

- +

\nÀ²mcWw

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

           ( )x x2 6 2 3` + = +  (‘2’ s]mXpLSIw )

Ipdn¸v : (i)  (2 6) ( 3)x xare 2 and+ + sâ LSI§Ä  2, (2 6) ( 3)x xare 2 and+ +

            (ii)   2 , ( )x 3+  F¶nhsb Npcp¡m³ km[n¡nÃ.

     AXn\mÂ  2,  ( )x 3+ s\ Npcp-¡m³ km[n-¡m¯ LSIw F¶p ]dbp¶p. 

( ), (2 3), ( 2)a b x xand+ - +

sâ LSI§Ä
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(ii) x xy4 202
+  = (4 ) (4 5 )x x x y# # # # #+

  = ( )x x y4 5+   [4x s]mXpLSIw]

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

  = ( )x x y3 4-   [3x s]mXpLSIw]

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

  = ( )ab a b-   [ab s]mXpLSIw]

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

  = ( )x x x3 5 62
- +  [x s]mXpLSIw]

(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
- +                           [7lm s]mXpLSIw]

1.5.3. {Kq¸pIfm¡p¶ coXnbneqsS LSI§fm¡Â

Cu coXnbnÂ ]Z§sf ctÊm aqt¶m ]Z§fmbn«v {IaoIcn¨v s]mXpLSIw shfnbnÂ 

FSp¡pI.

DZm-l-cWw 1.17
LSI§fm¡pI.

(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

+ + +

\nÀ²mcWw

(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+ - -  []Zs¯ amän FgpXpI]

  = ( ) ( )x y b a y b2 3+ - +  [s]mXp]Zw FSp¡pI]

  = ( ) ( )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- -    []Zs¯ amän FSp¡pI]

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

+ + +

  = abx a x b x ab2 2 2
+ + +  []Z§sf amän FgpXpI]

  = ( ) ( )ax bx a b bx a+ + +  [s]mXp]Zw]

  = ( ) ( )ax b bx a+ +

[BZys¯ cÊv ]Z§fnepw 

Ahkm\s¯ cÊv ]Z§fnepw Dff 

s]mXp]Zw]
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1.5.4. kq{XhmIy§fneqsS LSI§fm¡Â

HmÀ½n¡pI:
 (i) ( )a b a ab b22 2 2

+ = + +

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

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

Hcp _lp]Zs¯ LSI§fm¡m³ Nnet¸mÄ \½Ä apIfnÂ sImSp¯n«pff kq{X 

hmIy§Ä D]tbmKn¡mdpÊv. kq{XhmIy§Ä 

heXp hi¯p \n¶pw (LHS) CSXphit¯¡v  

(RHS) hmbn¨mÂ \ap¡v LSIkq{XhmIy§Ä 

In«pw.

Cu coXnbnÂ Xmsg sImSp¯n«pff DZml 

cW§fnÂ \n¶pw kq{XhmIy§Ä D]tbmKn¨v LSI§fm¡m³ ]Tn¡mw.

DZm-l-cWw 1.18
kq{XhmIy§Ä D]tbmKn¨v LSI§fm¡pI

 (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
-

\nÀ²mcWw

(i) 6 9x x2
+ +

 6 9x x2
+ + s\ a ab b22 2

+ +  t\mSv a = x, b = 3 XmcXays¸Sp¯pI.

Ct¸mÄ, x x6 92
+ +  =  2( )(3) 3x x2 2

+ +

D]tbmKn¨v, 2a ab b2 2
+ +  = ( )a b 2

+ , a = x and b = 3,
\ap¡v In«p¶p x x6 92

+ +  = ( )x 3 2
+  .

`   x x6 92
+ + sâ LSI§Ä ( 3)x +  , ( 3)x +  BIp¶p.

(ii) 10 25x x2
- +

10 25x x2
- +  s\  a ab b22 2

- +  t\mSv XmcXays¸Sp¯pI. a = x, b = 5.
Ct¸mÄ, x x10 252

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

D]tbmKn¨v, 2a ab b2 2
- +  = ( )a b 2

- , a = x , b = 5,
\ap¡v In«p¶p x x10 252

- +  = (x – 5)2.
`  x x10 252

- +  sâ LSI§Ä ( 5)x - ,  ( 5)x -  BIp¶p.

(iii) 49 56 16m m2
- +

49 (7 ) 16 4m m and2 2 2
= = ,                   Fs¶gpXmw

hywPIw LSI§Ä

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

a2 – b2 (a + b) , (a – b)

49 (7 ) 16 4m m and2 2 2
= =
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kq{XhmIyw a ab b22 2
- +  = ( )a b 2

-  D]tbmKn¨mÂ a = 7m, b = 4,
 m m49 56 162

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

  = ( )m7 4 2
-

 `   m m49 56 162
- +  sâ LSI§Ä  (7 4)m -  , (7 4)m -  BIp¶p.

(iv)  x2 – 64 s\ a b2 2
- = ( )( )a b a b+ -  bpambn XmcXays¸Sp¯pI  a = x Dw b = 8

 D]tbmKn¨v   a b2 2
-  = ( )( )a b a b+ - ,

 6x 42
-  = x2 – 82

  = ( 8) ( 8)x x+ -

`  x 642
- sâ LSI§Ä (x + 8) Dw (x-8) Dw BWv.

(v)  9 4x y y2 3
-  = y [9x2 – 4y2]

  = [(3 ) (2 ) ]y x y2 2
-

 (3 ) (2 )x y2 2
-  s\ a b2 2

-  t\mSv XmcXayw sNbvXmÂ a = 3x , b = 2y F¶v In«p¶p

D]tbmKn¨v ( ) ( )a b a b a b2 2
- = + -  ChnsS  a = 3x, b = 2y,

 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
+ -            [kq{XhmIyw ( ) ( )a b a b a b

2 2
- = + - ]

  = ( ) [( ) ( ) ]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

2 2
a - = + - ]

  = ( ) ( ) [( )( )]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 kq{XhmIyw D]tbmKn¨v LSI§fm¡Â ( ) ( ) ( )x a x b x a b x ab2
+ + = + + +

( ) ( ) ( )x a x b x a b x ab2
+ + = + + +  D]tbmKn¨v LSI§fm¡p¶Xv F§s\  

F¶v t\m¡mw.

DZm-l-cWw 1.19
LSI§fm¡pI x x5 62

+ +

\nÀ²mcWw

5 6x x2
+ +  F¶Xv ( )x a b x ab2

+ + + F¶ cq]¯nemWv

\ap¡v,  ab = 6, a + b = 5 F¶pw  x = x.

 ab = 6, BbmÂ  a bpsSbpw b bpsS KpW\^ew 6. 

   a = 2 Dw b = 3. F¦nÂ ab = 6 Dw a + b = 5.

AXpsImÊ v a = 2 Dw b = 3 Dw icnbmb aqeyw.

ChnsS ab = 2 3 6# =  , 

2 3 5a b+ = + = .
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D]tbmKn¨v ( )x a b x ab2 + + +  = ( ) ( )x a x b+ +

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

              = ( ) ( )x x2 3+ +

x x5 62
+ +   sâ LSI§Ä ( ) ( )x and x2 3` + + Dw ( ) ( )x and x2 3` + +  Dw  BWv.

DZm-l-cWw 1.20

LSI§fm¡pI.  x x 62
+ -

\nÀ²mcWw

 x x 62
+ -  s\ ( ) ( )( )x a b x ab x a x b2

+ + + = + +  bpambn XmcXayw sN¿pI.

,ab = – 6 , a + b = 1

ab = – 6, a + b = 1 F¶ hcp¶ 2 kwJyIÄ  a , b sb FgpXpI. 

a b ab a + b sXcsªSp¡Â

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

         a = – 2 , b = 3 F¶o LSI§Ä D]tbmKn¡mw      

          ImcWw ab = – 6 Dw a + b = 1 Dw e`n¡p¶p.

 ( ) ( ) ( )x a x b x a b x ab2+ + = + + +  \ap¡v In«p¶Xv

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

DZm-l-cWw 1.21

LSI§fm¡pI.  x x6 82
+ +

\nÀ²mcWw

x x6 82
+ +  s\ ( ) ( ) ( )x a b x ab x a x b2

+ + + = + +  bpambn XmcXayw sN¿pI

\ap¡v In«p¶Xv ab = 8, a + b = 6.    

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

#+ + +

  = ( ) ( )x x2 4+ +

 x x6 82
+ + sâ LSI§Ä ( 2) ( 4)x xand+ +, 

8 sâ 

LSI§Ä

LSI§fpsS 

k¦e\w

1, 8 9
2, 4 6

icnbmbn«pff LSIw 2, 4

( 2) ( 4)x xand+ +
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A`ymkw  1.4

 1. icnbmb D¯cw sXcsªSps¯gpXpI.

 (i) 3a + 21ab bpsS LSI§Ä  _____

 (A) a , (3 + 21b) (B) 3, (a + 7b) (C) 3a, (1 + 7b) (D) 3ab,  (a + b)
 (ii)  x x 122

- -  sâ LSI§Ä _____

 (A) (x + 4), (x – 3) (B) (x – 4), (x – 3) (C) (x + 2), (x – 6) (D) (x + 3),  (x – 4)
 (iii) x x6 152

- -  sâ LSI§Ä (2x + 3) Dw  ______

 (A) (3x – 5) (B) (3x + 5) (C) (5x – 3) (D) (2x – 3)
 (iv) 6 l m1 9 4412 2

-  sâ LSI§Ä    ______  

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

 (C) (13l – 21m), (13l + 21m) (D) 13 (l + 21m), 13(l – 21m)
 (v)  (x – 1) (2x – 3) sâ KpW\^ew  _____ 

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

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

+ +

 2. Xmsg X¶n«pffhsb LSI§fm¡pI.

  (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. LSI§fm¡pI.

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

  (iv) b bx b x15 3 5
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 by
3 2

+ + +

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

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

+ + +

 4. LSI§fm¡pI.

  (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. LSI§fm¡pI.

  (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 KWnX hywPI§fpsS lcWw

1.6.1 GI]Zs¯  GI]Zw sImÊpff lcWw

10 ÷ 2 s\  
2
10  = 

2
5 2#  = 5 F¶v FgpXmw.

CXpt]mse (i) x10 2'  m F¶Xns\ x
2

10  = x
2

5 2# #  = x5  C§s\ FgpXmw

 (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

CXns\ LmXm¦ \nbaw 
a
a a

n

m
m n

= -  D]tbmKn¨pw Npcp¡mw.

C§s\ (iv) s\ \ap¡v FgpXmw

        
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

'
# # # #

# # # # # #= = = =

       (AsÃ¦nÂ)   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

=- - -  [D]tbmKn¨v 
a
a a

n

m
m n

= - ]

1.6.2 _lp]Zs¯ GI ]Zw Zzn]Zw F¶nh sImÊpff lcWw

X¶n«pff DZmlcWw t\m¡pI. 

DZm-l-cWw 1.22
eLqIcn¡pI (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

\nÀ²mcWw

 (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

- +

         asämcp coXn 

   x2  s]mXpLSIw

 
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

- +

asämcp coXn

 
x

x x7 52
-  = 7x2 – 1 – 5x1 – 1

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

- +

DZm-l-cWw 1.23
eLqIcn¡pI : ( ) ( )x x x5 10 22

'+ + .
\nÀ²mcWw

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

x
x x

2
5 102

+
+

Awis¯ LSI§fm¡pI (5 10 )x x2
+ .

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

  = ( )x x5 2+   [5x LSIw]

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

x
x x

2
5 102

+
+

  = 
( )
( )
x

x x
x

2
5 2

5
+
+

= . [ (x + 2) s\ \o¡pI]

A`ymkw 1.5

 1. eLqIcn¡pI

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

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

  (iv) ( )m m m7 6 22
'-  (v) x y x y25 153 2 2

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

 2. lcn¡pI

  (i) y y y y5 4 33 2
'- +   (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) ( ) ( )x yz xy z x yz xyz8 4 3 24 3 2 4
'- +

 3. X¶n«pff hywPI§sf Npcp¡pI. 

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

'+ + +

  (iii) ( ) ( )m m x5 14 72
'+ - +  (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

'- -

      asämcp coXn

 2x s]mXpLSIw FSp¡pI x x x8 5 63 2
- +

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

  
x

x x x
2

8 5 63 2
- +  = 

( )

x

x x x

2

2 4
2
5 32

- +

 = x x4
2
5 32

- +

m
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1.7 tcJob kaoIcW§fpsS \nÀ²mcWw

Ggmw ¢mÊnÂ KWnX hywPI§fpw Hcp Ncapff tcJob kaoIcW§fpw ]Tn¨n«pÊv. 

HmÀ½n¡pI.

  X¶n«pff DZmlcWw t\m¡pI.

 (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+ - + = +

Ch kaoIcW§fmWv. 

cÊ v hywPI§Ä XpeyamsW¶v (=) ImWn¡p¶ {]kvXmh\sb kaoIcWw F¶p                              

]dbp¶p. asämcp Xc¯nÂ ]dªmÂ, Ht¶m AXne[nItam Nc§tfbpw kwJyItfbpw 

_Ôs¸Sp¯p¶XmWv kaoIcW§Ä.  

  apIfnÂ sImSp¯n«pff kaoIcW¯nÂ (i), (iv), (v), (vii), F¶nhbpsS Nc§fpsS 

LmX§Ä 1 AXpsImÊv Ch tcJob kaoIcWw BIp¶p.

Hcp kaoIcW¯nÂ H¶nÂ IqSpXÂ Nc§fpsS LmX§Ä 1 BbmÂ Ahsb tcJob 

kaoIcWw F¶p ]dbp¶p.

apIfnÂ X¶n«pff kaoIcW¯nÂ (ii), (iii) , (vi)  F¶nh tcJob kaoIcWw AÃ. 

 ( Nc¯nsâ IrXn  > 1) 

kaoIcW§sf {i²n¡pI.

 2x – 3 = 5 F¶ kaoIcWw t\m¡pI.

 (i) Nc§fpw Ønc§fpw _oPKWnX¯nÂ DÄs¸Sp¶p.

 (ii) FÃm kaoIcW¯n\pw kaw NnÓw DÊ v. kaNnÓ¯nsâ                                                                                     

CSXv hi¯pff hywPIs¯ (LHS). F¶pw heXv 

hi¯pff hywPIs¯ (RHS) F¶pw Ipdn¡p¶p.                      

 (iii) Hcp kaoIcW¯nse LHS Dw  RHS kaw. NneNc§Ä 

\nÝnX aqey§Ä¡p am{Xw icnbm 

Ip¶p. Cu aqeyw B kaoIcW 

¯nsâ \nÀ²mcWw F¶p     

]dbp¶p.

 2x – 3 = LHS
 5 = RHS

x = 4 kaoIcW¯nsâ \nÀ²mcWw 
2x – 3 = 5  At¸mÄ x = 4,
LHS = 2 (4) – 3
 = 8 – 3 = 5 = RHS
x = 5 kaoIcW¯nsâ \nÀ²mcWw AÃ

If x = 5,    LHS = 2 (5) – 3
    = 10 – 3 = 7 !  RHS.

Ncw

kaoIcWw

kaw 
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   kaoIcWw \nÀ²mcWw sN¿p¶Xn\pff \nba§Ä

 \ap¡v kaoIcW¯nsâ \nÀ²mcW¯n\v Xmsg X¶n«pff \nba§Ä D]tbmKn¡mw.

 1. Hcp kaoIcW¯nsâ cÊ v hi§fnepw GsX¦nepw Hcp kwJysb Iq«pItbm 

Ipdbv¡pItbm sNbvXmÂ AXnsâ aqeyw amdp¶nÃ.
 2. Hcp kaoIcW¯nsâ cÊ v hi§fnepw GsX¦nepw kwJysImÊ v KpWn¡pItbm, 

lcn¡pItbm sNbvXmÂ AXnsâ aqeyw amdp¶nÃ.

 3. {Iawamäv coXn : Hcp kaoIcWw \nÀ²mcWw sN¿m³, Nc§fpff ]Z§sf 

kaoIcW¯nsâ Hcp hit¯bv¡pw Ønc§sf atä hit¯bv¡pw amäpI.                  

]Z§sf amäpt¼mÄ NnÓ§fpw amdpw. CXns\ {Iawamäv coXn F¶p ]dbp¶p.

1.7.1  Hcp Ncapff tcJob kaoIcWw

Hcp Ncapff tcJob kahmIyw \nÀ²mcWw sN¿m³ 7þmw ¢mÊnÂ ]Tn¨n«pÊ v. 
ax b 0+ =  F¶ kahmIy¯nÂ a 0! . 

DZm-l-cWw 1.24
\nÀ²mcWw sN¿pI  5x – 13 = 42.
\nÀ²mcWw

hgn 1 : 13 Ccphi¯pw Iq«pI  5x – 13 + 13 = 42 + 13
                                            5x = 55
hgn  2 : Ccphihpw 5 sImÊv lcn¡pI  x

5
5

5
55=

                                              x  =  11 

  {Iaw amäv coXn:

 5x – 13 = 42
 5x = 42 + 13 [ – 13 s\ RHS te¡v amäpI]

 5x = 55
 x

5
5   = 

5
55   [2 hihpw 5 sImÊv  lcn¡pI]

 x = 11
DZm-l-cWw 1.25

\nÀ²mcWw sN¿pI  y5 9 24+ =

\nÀ²mcWw

             y5 9 24+ =

\ap¡v In«p¶Xv  y5 9 9 24 9+ - = -   (kaoIcW¯nsâ 2 hi¯p\n¶pw 9 Ipdbv¡pI)

                                      5y   =   15

icnt\m¡Â:

LHS = 5 × 11 – 13
 = 55 – 13
 = 42 
 = RHS

Hcp Ncapff tcJob kaoIcW¯nÂ

Hcp \nÀ²mcWw am{Xta 

DÊ mbncn¡pIbpffq.
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 y
5
5  = 

5
15  [2 hi¯pw 5 sImÊv  lcn¡pI]

 y = 3

kq£va]cntim[\

 LHS = 5 (3) + 9 = 24 = RHS
DZm-l-cWw 1.26

\nÀ²mcWw sN¿pI  x x2 5 23+ = -

\nÀ²mcWw

  x x2 5 23+ = -

x x2 5 5 23 5+ - = - -

[– 5 Ccphi¯pw Iq«pI]

 x x2 18= -

 x x x x2 18+ = - +

 x3 18=

 x
3
3

3
18=  [Ccphi¯pw 3 sImÊv lcn¡pI]

 x 6=

DZm-l-cWw 1.27
\nÀ²mcWw sN¿pI  m m

2
9 22+ =

\nÀ²mcWw

 m m
2
9 +  = 22

 m m
2

9 2+  = 22   [LHS e.km.Kp]

 m
2

11  = 22

 m = 
11

22 2#  [h{PKpW\ coXn]

 m = 4
DZm-l-cWw 1.28

\nÀ²mcWw sN¿pI  
x x
2

3
5

9
1- =

\nÀ²mcWw

 
x x
2

3
5-  = 

9
1

 
x3

6 5-  =  
9
1  [LHS e.km.Kp]

 
x3
1  = 

9
1

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

        asämcp coXn

5 9 24y + =

5 24 9y = - [9 s\ heXphi¯v sImÊphcnI]

5 15y = BsW¦nÂ y
5
15

=

 AXn\mÂ 3y =

         asämcp coXn

x x2 5 23+ = -  
x x2 23 5+ = -  [{Iaamäv coXn]

 x3 18=

 x
3
18= [Ccphihpw3 sImÊv  lcn¡pI]

 x 6=

 kq£va]cntim[\:  LHS = 2x + 5 = 2 (6) + 5 = 17,
 RHS = 23 – x  =  23 – 6  =  17.

                kq£va]cntim[\

 LHS = m m
2
9 +  = ( )

2
9 4 4+

  = 18 + 4 = 22 = RHS

  kq£va]cntim[\

 LHS = 
x x
2

3
5

-

  = 
( )3

2
3 3
5

3
2

9
5

- = -

  = 
9

6 5-  = 
9
1  = RHS



A[ymbw  1

36

DZm-l-cWw 1.29
ASp¯Sp¯ cÊv [\ HäkwJyIfpsS XpI 32. F¦nÂ kwJyIÄ GXv?

\nÀ²mcWw

kwJyIÄ x  Dw ( )x 2+  Dw F¶ncn¡s«.

              kwJyIfpsS XpI = 32.
 `  ( ) ( 2)x x+ +  = 32
 2x + 2 = 32
 2x = 32 – 2
 2x = 30
 x = 

2
30  = 15

ChnsS  x 15= , cÊmas¯ kwJy x 2 15 2 17+ = + =

`  Bhiyamb ASp¯Sp¯ cÊv [\Hä kwJyIÄ 15 Dw 17 Dw.
DZm-l-cWw 1.30

Hcp kwJybpsS aq¶nÂ Hcp `mKhpw cÊnÂ Hcp `mKhpw A©nÂ Hcp `mKhpw                             

15 BIp¶p. F¶mÂ kwJy GXv ?

\nÀ²mcWw 
kwJy  x F¶ncn¡s«

F¦nÂ   
3
1  sâ 

2
1  sâ 

5
1  sâ x = 15.

 i.e. x
3
1

2
1

5
1

# # #  = 15
 x = 15 3 2 5# # #

 x = 45 × 10 = 450
Bhiyamb kwJy  450.

DZm-l-cWw 1.31
Hcp ]cntab kwJysb  

2
5  sImÊv KpWn¡pIbpw 

3
2  sImÊv  Iq«pIbpw sNbvXmÂ 

In«p¶ ^ew  
12
7- . F¶mÂ B kwJy GXv ?

\nÀ²mcWw

  B kwJy  x F¶ncn¡s«

               
2
5  sImÊv KpWn¨v 

3
2  Iq«nbmÂ In«p¶ kwJy 

12
7- .

 i.e.,       x
2
5

3
2

# +   = 
12
7-      

 x
2
5  =  

12
7-  -  

3
2

  = 
12
7 8- -  

  = 
12
15-

kq£va]cntim[\

15 + 17 =  32

      kq£va]cntim[\

LHS = x
3
1

2
1

5
1

# # #

 = 
3
1

2
1

5
1 450# # #

 = 15 = RHS
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  = 
12
15

5
2

#-

  = 
2
1- .

       Bhiyamb kwJy  
2
1- .

DZm-l-cWw 1.32
AcpWnsâ Ct¸mgs¯ hbÊv AÑsâ hbÊnsâ ]IpXn. 12 hÀj§Ä¡p ap¼v 

AÑsâ hbÊv AcpWnsâ hbÊnsâ 3 aS§v. F¶mÂ Ct¸mÄ AhcpsS hbÊv F{X ?

\nÀ²mcWw

AcpWnsâ hbÊv Ct¸mÄ  x F¶ncn¡s«.

AÑsâ hbÊv  =  2x hÀjw

12 hÀj§Ä¡pap¼v AcpWnsâ hbÊv  = (x – 12) hÀjw,

 12 hÀj§Ä¡pap¼v  AÑsâ hbÊv =  (2x – 12) hÀjw

X¶n«pffXv, (2x – 12) = 3 (x – 12)
 2x – 12 = 3x – 36
 36 – 12 = 3x – 2x
 x = 24
AcpWnsâ Ct¸mgs¯ hbÊv   =  24 hbÊv

AÑsâ Ct¸mgs¯ hbÊv        =  2 (24)  =  48 hbÊv

DZm-l-cWw 1.33
HcmÄ Xsâ ImÀ  ` 1,40,000 \v hnät¸mÄ 20% \jvSw. F¶mÂ Imdnsâ hm§nb   

  hne F´v ?

\nÀ²mcWw

Imdnsâ hne x F¶ncn¡s«

\jvSw  20% = 
100
20  sâ  x  =  x x

5
1

5
# =

\ap¡v Adnbmw

            hm§nbhne þ \jvSw = hnähne

 x – x
5

 = 140000
 x x

5
5 -  = 140000

 x
5
4  = 140000

 x = 140000
4
5

#

 x = 175000
           Imdnsâ hne    =   ` 1,75,000. 

                  kq£va]cntim[\

AcpWnsâ hbÊv ANvOsâ hbÊv

Ct¸mÄ : 24 48
12 hÀj§Ä¡p 

ap¼v  
24 – 12  =  12

48 – 12 = 36
36  =  3 (AcpWnsâ )

        hbÊv
      =  3 (12)  =  36

      kq£va]cntim[\

 \jvSw = 20% of 175000

  = 175000
100
20

#

  = ` 35,000

 hnähne = hm§nbhne þ \jvSw

  = 175000 – 35000

  = 140000 

            kq£va]cntim[\

LHS =   
2
1

2
5

3
2

4
5

3
2

#- + = - +

 
       = 

12
15 8

12
7- + = -  = RHS.
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A`ymkw 1.6

1. X¶n«pff kahmIy§sf \nÀ²mcWw sN¿pI.

(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 5

5
3

+
+ = (x) m m

3 4 2
1+ =

2. Xmsg X¶n«pffhbv¡v kahmIyw IÊp ]nSn¨v \nÀ²mcWw sN¿pI.

(i)  Hcp kwJybpsS ]IpXnsb  AXnsâ aq¶nÂ H¶nt\mSv Iq«nbmÂ 15 In«pw. 

F¶mÂ B kwJy GXv ?

(ii)   ASp¯Sp¯pff  3 kwJyIfpsS XpI 90. F¦nÂ B kwJyIÄ GXv?

(iii)   Hcp ZoÀLNXpc¯nsâ hoXn \ofs¯¡mÄ 8 sk.ao Ipdhv. AXnsâ Npäfhv

 60 sk.ao F¶mÂ AXnsâ \nfhpw, hoXnbpw ImWpI.

(iv)   2 kwJyIfpsS XpI 60. henb kwJy sNdnb kwJytb¡mÄ 4 aS§v

 A[nIamWv. F¶mÂ B kwJyIÄ Gh?

(v)  2 kwJyIfpsS XpI 21. hyXymkw 3 F¶mÂ kwJyIÄ Gh? (Ipdn¸v :

henbkwJy  x sNdnb kwJy x – 3 F¶ncn¡s«)

(vi)  2 kwJyIfpsS Awi_Ôw 5:3. AhbpsS hyXymkw 18. F¶mÂ kwJyIÄ

 Gh?

(vii)  3800 Â \n¶pw 5% Ipd¨mÂ F{X In«pw?

(viii)   Hcp `n¶kwJybpsS tOZw, Awi¯ns\¡mfpw 2 A[nIw. Awi¯nepw 

tOZ¯nepw 1 Iq«nbmÂ B `n¶w 
3
2  BIp¶p. B `n¶w GXv?

(ix)  tacnbpsS hbÊv \µn\nbpsS hbÊnsâ 3 aS§v. 10 hÀj§Ä¡ptijw 

AhcpsS hbÊpIfpsS XpI 80 F¶mÂ AhcpsS Ct¸mgs¯ hbÊv F{X ?

(x)   apcfn Xsâ [\¯nsâ ]IpXn `mcybv¡pw _m¡nbpffXnsâ aq¶nÂ 

cÊ v `mKw aI\pw _m¡n  ` 50,000 aIÄ¡pw sImSp¯p. F¶mÂ 

`mcybpsSbpw aIsâbpw ]¦v F{X ? 
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GI]Zw : Hcp _oPKWnX hywPI¯nÂ Hcp ]Zw am{Xw DÊ mbncp¶mÂ AXns\

GI]Zw F¶p ]dbp¶p.

Zzn]Zw : Hcp _oPKWnX hywPI¯nÂ cÊ v ]Z§Ä D Êmbncp¶mÂ AXns\ Zzn]Zw

          F¶p ]dbp¶p.

{Xn]Zw  :  Hcp _oPKWnX hywPI¯nÂ aq¶v ]Z§fpÊ mbncp¶mÂ AXns\

    {Xn]Zw F¶p ]dbp¶p.

_lp]Z§Ä : Hcp _oPKWnX hywPI¯nÂ aq¶nÂ IqSpXÂ ]Z§fpÊmbncp

¶mÂ AXns\ _lp]Z§Ä F¶p ]dbp¶p.

_lp]Z¯nsâ IrXn : Hcp ]Z¯nsâ Gähpw IqSnb LmXs¯ _lp]Z¯nsâ

          IrXn F¶p ]dbp¶p.

 kZriy ]Z§fpsS Nc§fpw LmX§fpw Xpeyambncn¡pw.

• kZriy]Z§sf am{Xta Iq«mt\m Ipdbv¡mt\m km[n¡pIbpffq.

• GI]Z§fpsS KpW\ ^ew GI]Zw.

• GI]Z¯nsâbpw Zzn]Z¯nsâbpw KpW\^ew Zzn]ZamIp¶p.

kÀÆkahmIy§Ä

( ) 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
+ + = + + +

LSI§fm¡Â  :  Hcp _lp]Z hywPIs¯ AXnsâ LSI§fpsS KpW\^eambn 

{]ZÀin¸n¡p¶ {]{Inbsb LSI§fm¡Â F¶p ]dbp¶p.

tcJobkahmIyw   :   Ht¶m AXne[nItam Nc§Ä DÄsIm ÊXpw F¶mÂ IrXn 
H¶pw Bbn«pff kahmIy§sf tcJob kahmIyw F¶p ]dbp¶p.

 ax b 0+ = F¶Xv Hcp Ncapff tcJob kaoI-c--W¯nsâ s]mXp cq]-amWv. CXnÂ
, ,a a b0!  F¶nh Ønchpw,  x NchpamIp¶p.

 tcJob kahmIy¯nÂ Hcp NcapffXpsImÊ v Hcp aqeyw.
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KWnX kamP{]hr¯nIÄ

 _oPKWnX Xami

{]nbs¸« hnZymÀ°nIsf,

\ap¡v Nne kq{X§Ä D]tbmKn¨v 2 = 3 F¶v sXfnbn¡mw. FhnsSbmWv sXsä¶v 

IÊ p]nSn¡m³ Ignbptam? 

\ap¡v icnbmb Hcp kaoIcWw cq]oIcn¡mw.

4 – 10 = 9 – 15

Ccphi§fnepw 6
4
1  s\ Iq«mw.

4 10 6
4
1- +  = 9 15 6

4
1- +

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

2
5 3 2 3

2
5

2
52 2 2 2

- + = - +

(2 )
2
5 2

-  = (3 )
2
5 2

-

Ccphi§fnepw hÀ¤aqew FSp¯mÂ \ap¡v In«p¶Xv  ( ) ( )2
2
5 3

2
5- = -

Ccphi§fnepw 
2
5   s\ Iq«nbmÂ

2
2
5

2
5- +  = 3

2
5

2
5- +

\ap¡v In«p¶Xv  2 = 3

CXnÂ \n¶v \½Ä  2 = 3 F¶v sXfnbn¨p.

  FhnsSbmWv sXäp]änbXv ?

hniZambn ]cntim[n¨t¸mÄ sXäv ]änbXv  2
2
5 3

2
52 2

- = -` `j j  ChnsSbmWv F¶v 

 F¯nt¨À¶p.  2
2
5-    = 3

2
5-  CXnÂ

hÀ¤kwJyIÄ Xpeyw. F¶mÂ LmXw HäkwJybmbmÂ Cu \nba¯n\v tbmPn¨XÃ.

DZmlcWambn,  ( )5 52 2
- =  [a  ( )( ) ( )( )5 5 5 5 25- - = = ]

]s£ -5 F¶Xv  5 \v kaaÃ.

apIfnepff DZmlcW§fnÂ \n¶v \mw F¯nt¨À¶Xv  
2
1

2
12 2- =` `j j

]s£  
2
1- F¶Xv   

2
1   \v kaaÃ.

Ct¸mÄ a\Ênembn ImWpatÃm?  
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2.2 ka-N-XpÀ`pPw

2.2.1.apJ-hpc
kao-]-h-i-§Ä Xpey-am-bn-«pÅ NXpÀ`p-Ps¯ ka-N-XpÀ`pPw F¶p-]-d-bp-¶p.

ka-N-XpÀ`pPw ABCD Â Nn{Xw 2.1 t\m¡p-I

   (i) FÃm hi-§fpw Xpey Af-hp-IÄ

i.e., AB = BC = CD = DA 
 (ii) FXnÀtIm-Wp-IfpsS Af-hnÂ Xpey-w.

 i.e.,  EA = EC IqSmsX EB = ED
 (iii) hnIÀ®-§Ä ]c-kv]cw ka-tIm-Wp-I-fnÂ

tOZn-¡p-¶p.

i.e., AO = OC ; BO = OD,
 ‘O’, F¶ _nµp-hnÂ AC  IqSmsX BD  

F¶nh ]c-kv]cw ew_-am-Ip-¶p.

 (iv) GXp cÊ p kao-]-tIm-Wp-I-fp-tSbpw XpI 1800 BIp-¶p.

 (v) HmtcmhnIÀ®hpw ka-N-XpÀ`p-Ps¯ cÊ p ka-`p-P-{Xn-tIm-W-§-fmbn hn`-Pn-¡p-¶p.

 (vi) hnIÀ®-§Ä ka-\o-f-ap-Å-h-b-Ã.

2.2.2  ka-N-XpÀ`p-P-¯nsâ hnkvXoÀ®w

Xmsg ImWn-¨n-«pÅ coXn-bnÂ ZoÀL NXp-cm-Ir-Xn-bn-epÅ JOKE F¶ t]¸À joäv

 ]cn-K-Wn-¡pI.

hi-§-fpsS a²y-_n-µp-¡Ä AS-bm-f-s¸-Sp-¯pI (t]-¸À aS-¡p¶ hnZy D]-tbm-Kn¨v a²y-   

_nµp IÊ p-]n-Sn-¡mw) JO  bpsS a²y-_nµp F BIp-¶p,  OK  bpsS a²y-_nµp A BIp-¶p.

KE  bpsS a²y_nµp I BIp-¶p.  EJ  bpsS a²y-_nµp R BIp-¶p.  RA  IqSmsX  IF  F¶nh

tbmPn-¸n-¡pI. Ah C bnÂ tOZn-¡p¶p FAIR Hcp ka-N-XpÀ`pPw BIp-¶p. 
F«v kÀÆ-ka ka-tIm-W-{Xn-tIm-W-§Ä \ap¡v In«n. Bh-iy-amb ka-N-XpÀ`pPw                    

FAIR sâ hnkvXoÀ®w. \mev ka-tImW {XntIm-W-§fpsS hnkvXoÀ®-¯n\v Xpey-am-Wv.

\½Ä asämcp coXn-bnÂ ]d-bp-I-bm-sW-¦nÂ ka-N-XpÀ`pPw FAIR sâ hnkvXoÀ®w ZoÀL-

N-Xpcw JOKE bpsS hnkvXoÀ®-¯nsâ ]IpXn Bbn-cn-¡pw.  

Nn{Xw. 2.1

Nn{Xw. 2.2
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ZoÀL-N-Xp-c-¯nsâ \ofw JO  F¶Xv ka-N-XpÀ`p-P-¯nsâ hnIÀ®-§-fn-sem-¶m-Ip-¶p

RA^ h. F¶Xv \ap¡v hyà-am-Ip-¶p. ka-N-XpÀ`p-P¯nsâ asämcp hnIÀ®w IF^ hBIp-¶p.  
ka-N-XpÀ`p-P-w  FAIR sâ hnkvXoÀ®w d d2

1
1 2#=

ka-N-XpÀ`p-P¯nsâ hnkvXoÀ®w A d d2
1

1 2# #= NXp-c-{i-am-{X-IÄ 

ChnsS d1 IqSmsX d2 F¶nh

     ka-N-XpÀ`p-P-¯nsâ hnIÀ®-§-fm-Ip-¶p.  

2.2.3 ka-N-XpÀ`p-P-¯nsâ \nÀ½nXn
A\p-tbm-Py-amb {XntIm-W-§-fmbv hn`-Pn¨v ka-N-XpÀ`p-P-¯nsâ hnkvXoÀ®w IÊ p]n-Sn-

¡mw. X¶n-«pÅ hnh-c-§-fnÂ \n¶v Hcp {XntImWw ]qÀ¯n-bm-¡p-I. AXn-\p-tijw \mem-as¯ 

ioÀjw IÊ p-]n-Sn-¡p-I. \ap¡v Hcp ka-N-XpÀ`p-P-w \nÀ½n-¡p-¶-Xn\v cÊ v kzX{´Af-hp-IÄ  

Bh-iy-am-Wv. 

XmsgbpÅ Af-hp-IÄ X¶n-cp-¶mÂ ka-N-XpÀ`p-P-w \nÀ½n-¡mw. 

(i) Hcp hihpw Hcp hnIÀ®hpw (iii) cÊ p hnIÀ®-§Ä

 (ii) Hcp-h-ihpw Hcp tImWpw (iv) Hcp hnIÀ®hpw Hcp tImWpw

2.2.4 Hcp hihpw Hcp hnIÀ®hpw X¶n-cp-¶mÂ ka-N-XpÀ`pPw \nÀ½n-¡p-¶-hn[w

DZm-l-cWw 2.1
PQ = 6 sk.-ao. IqSmsX PR = 9 sk.-ao. F¶o Af-hp-I-fnÂ  ka-N-XpÀ`pPw

PQRS \nÀ½n-¡pI. AXnsâ hnkvXoÀ®w IÊ p-]n-Sn-¡p-I. 

\nÀ²m-cWw

X¶n-«p-Åh :   PQ = 6 sk.-ao. IqSmsX PR = 9 sk.-ao.

ka-N-XpÀ`p-P-¯nsâ \nÀ½nXn

Nn{Xw.2.3

amXrImNn{Xw

Nn{Xw.2.4
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrIm-Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : PQ = 6 sk.-ao. tcJm-JWvUw hc-bv¡pI.

hgn 3 : P IqSmsX Q F¶nh tI{µ-§-fm¡n bYm-{Iaw  9 sk.-ao. IqSmsX 6 sk.-ao. 
F¶o Af-hp-I-fnÂ cÊ p Nm]-§Ä hc-bv¡p-I. Ah R Â tOZn-¡p-¶p.

hgn 4 :  PR  IqSmsX .QR  F¶nh tbmPn-¸n-¡pI.

hgn 5 : P IqSmsX R F¶nh tI{µ-§-fm¡n 6 sk.-ao. hoXw hymkmÀ²-§-fnÂ cÊ p 

Nm]-§Ä h-c-bv¡pI Ah S Â tOZn-¡p-¶p. 
hgn 6 : PS  IqSmsX .RS F¶nh tbmPn-¸n-¡pI

 PQRS Bh-iy-amb ka-N-XpÀ`pPw.

hgn 7 :  QS sâ \ofw Af¡pI.

QS = d2 = 8 sk.-ao. PR = d1 = 9 sk.-ao.

hnkvXoÀ®w IW-¡m-¡Â :
ka-N-XpÀ`pPw PQRS, Â  d1 = 9 sk.-ao. IqSmsX d2 = 8 sk.-ao.

ka-N-XpÀ`pPw PQRS sâhnkvXoÀ®w d d2
1

1 2# #= 2
1 9 8# #=  = 36 sk.-ao2.

2.2.5 Hcp hihpw Hcp tImWpw X¶n-cp-¶mÂ ka-N-XpÀ`pPw \nÀ½n-¡p-¶-hn[w

DZm-l-cWw 2.2
 AB = 7 sk.-ao. IqSmsX EA = 60° F¶o Af-hp-I-

fnÂ  ka-N-XpÀ`pPw ABCD \nÀ½n-¡pI. AXnsâ hnkvXoÀ®w               

IÊ p-]n-Sn-¡p-I. 

\nÀ²m-cWw

X¶n-«p-Åh :  AB = 7 sk.-ao. IqSmsX EA = 60°.

    ka-N-XpÀ`p-P-¯nsâ \nÀ½nXn Nn{Xw. 2.5

amXrImNn{Xw

Nn{Xw. 2.6
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrIm Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : tcJm-JWvUw  AB = 7 sk.-ao. hc-bv¡pI

hgn 3 : AB  bnt·Â A bnÂ \n¶v 60° tImWnÂ EBAX \nÀ½n-¡pI 
hgn 4 : A tI{µ-am¡n 7 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-bv¡pI AXv AX  s\ 

D Â tOZn-¡p-¶p. 
hgn 5 : B IqSmsX  D F¶nh tI{µ-§-fm¡n 7 sk.-ao. hoXw hymkmÀ²-§-fnÂ cÊ p 

Nm]-§Ä hc-bv¡pI . Ah C bnÂ tOZn-¡p-¶p.

hgn 6 : BC  IqSmsX DCF¶nh tbmPn-¸n-¡pI

  ABCD Bh-iy-amb ka-N-XpÀ`pPw

hgn 7 : AC IqSmsX BD bpsS \ofw Af¡pI. AC = d1 = 12.2 sk.-ao.IqSmsX  
BD = d2 = 7 sk.-ao.  

hnkvXoÀ®w IW-¡m-¡Â :
ka-N-XpÀ`pPw ABCD, Â  d1 = 12.2 sk.-ao. IqSmsX  d2 = 7 sk.-ao. 

ka-N-XpÀ`pPw ABCD bpsS hnkvXoÀ®w =  d d2
1

1 2# #

   12. 72
1 2# #=

   = 42.7 sk.-ao.2.

2.2.6 cÊp hnIÀ®-§Ä X¶n-«p-sÊ -¦nÂ  ka-N-XpÀ`pPw \nÀ½n-¡p-¶-hn[w

DZm-l-cWw 2.3
PR = 8 sk.-ao. IqSmsX QS = 6 sk.-ao. F¶o Af-hp-I-fnÂ  ka-N-XpÀ`pPw PQRS            

\nÀ½n-¨v hnkvXoÀ®w IÊ p-]n-Sn-¡p-I.

\nÀ²m-cWw 

X¶n-«p-Åh :  PR = 8 sk.-ao. IqSmsX QS = 6 sk.-ao. 

ka-N-XpÀ`p-P-¯nsâ \nÀ½nXn
\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrImNn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I

hgn 2 : PR =  8 sk.-ao. tcJm-JWvUw hc-bv¡pI

hgn 3 : PR\v  ew_Zzn`m-PIw XYhc-bv¡pI. AXv PRs\ “O” bnÂ tOZn-¡p-¶p.  
hgn 4 : Nn{Xw 2.10 Â ImWn--¨n-«p-Å-Xp-t]mse  O bpsS Ccp-h-i-§-fn-ep-ambn XY  

sb Q, S F¶o _nµp-¡-fnÂ tOZn-¡p-amdv  O tI{µ-am¡n 3 sk.-ao. (QS sâ             
]IpXn )hymkmÀ²-¯nÂ Nm]-§Ä hc-bv¡p-I. 

hgn 5 :  , ,PQ QR RS SPand IqSmsX , ,PQ QR RS SPand F¶nh tbmPn-¸n-¡pI 
  PQRS  Bh-iy-amb ka-N-XpÀ`pPw   

hgn 6 : \ap¡dnbmw,  PR = d1 = 8 sk.-ao., QS = d2 = 6 sk.-ao.  Nn{Xw.2.7

amXrImNn{Xw
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hnkvXoÀ®w IW-¡m-¡Â :
ka-N-XpÀ`pPw PQRS, Â d1 = 8 sk.-ao. IqSmsX d2 = 6 sk.-ao.

ka-N-XpÀ`pPw  PQRS sâ  hnkvXoÀ®w d d2
1

1 2# #=

2
1 8 6# #=

= 24 sk.-ao.2

2.2.7  Hcp hnIÀ®hpw Hcp tImWpw X¶ncp¶mÂ ka-N-XpÀ`pPw \nÀ½n-¡p-¶-hn[w

DZm-l-cWw 2.4  
AC = 7.5 sk.-ao. IqSmsX  EA = 100°. F¶o Af-hp-I-fnÂ
ABCD ka-N-XpÀ`pPw \n À½n-¨v AXnsâ hnkvXoÀ®w IÊ p-]n-Sn-¡p-I. 
\nÀ²m-cWw

X¶n-«p-Åh : AC = 7.5 sk.-ao. IqSmsX EA = 100°. 

Hcp ka-N-XpÀ`pP¯nsâ \nÀ½nXn 

Nn{Xw.2.9

amXrImNn{Xw

Nn{Xw.2.8
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ka-N-XpÀ`p-P-¯nsâ \nÀ½nXn

                               Nn{Xw. 2.10
\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrIm-Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : AC = 7.5 sk.-ao. tcJm-JWvUw hc-bv¡pI.

hgn 3 : AC  bpambn 50° DÊ m-Ip¶ hn[-¯nÂ  ACbpsS Ccp-h-i-§-fn-ep-ambn AbnÂ 

\n ¶v AX  IqSmsX AY  F¶nh hc-bv¡pI.   
hgn 4 : CA  bpambn 50° hc¯¡hn[-¯nÂ  CA  bpsS Ccp-h-i-§-fn-ep-ambn                  

C bnÂ \n¶v CM  IqSmsX CN  F¶nh hc-bv¡pI. 

hgn 5 : AX  IqSmsX CM   F¶nh  D bnepw  AY IqSmsX CN Ch B bnepw 

tOZn¡p¶p.  

  ABCD Bh-iy-amb ka-N-XpÀ`pPw. 

hgn 6 : BD bpsS \ofw Af¡pI. BD = d2 = 9 sk.-ao. AC = d1 = 7.5 sk.-ao. 

hnkvXoÀ®w IW-¡m-¡Â :
ka-N-XpÀ`pPw ABCD Â d1 = 7.5 sk.-ao. IqSmsX d2 = 9 sk.-ao. 

ka-N-XpÀ`pPw ABCD sâ  hnkvXoÀ®w d d2
1

1 2# #=

          .2
1 7 5 9# #=  = 7.5 × 4.5 = 33.75 sk.-ao.2.
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A`ymkw 2.1

Xmsg X¶n-«pÅ Af-hp-I-tfm-Sp-IqSnb ka-N-XpÀ`pPw BEST hc-¨v hnkvXoÀ®w ImWpI.

1. BE = 5 sk.-ao. IqSmsX BS = 8 sk.-ao.

2. BE = 6 sk.-ao. IqSmsX ET = 8.2 sk.-ao.

3. BE = 6 sk.-ao. IqSmsX E B = 45°.

4. BE = 7.5 sk.-ao. IqSmsX E E = 65°.
5. BS = 10 sk.-ao. IqSmsX ET = 8 sk.-ao.

6. BS = 6.8 sk.-ao. IqSmsX ET = 8.4 sk.-ao.

7. BS = 10 sk.-ao. IqSmsX E B = 60°.

8. ET = 9 sk.-ao. IqSmsX E E = 70°.

2.3 ZoÀL NXp-c-§fpw ka-N-Xp-c-§fpw

2.3.1 ZoÀLNXpcw

Htcm tImWpw ka-tIm¬ (900) Bbn-«pÅ Hcp kma-m´-cnIs¯ Hcp ZoÀL-N-Xpcw F¶p
]d-bp-¶p. 

AXnsâ KpW-§Ä

(i) FXnÀh-i-§Ä Xpeyw 
 (ii) FÃm tImWp-Ifpw Xpeyw

 (iii) Hmtcm tImWpw ka-tIm¬

 (iv) hnIÀ®-§Ä Xpey-\ofw DÅ-h-bm-Ip-¶p 
 (v) hnIÀ®-§Ä ]c-kv]cw tOZn-bv¡p-¶p

ZoÀL-N-Xp-c-¯nsâ hnkvXoÀ®w:
 ZoÀL-N-Xpcw ABCD bpsS hnkvXoÀ®w = \ofw  × hoXn

        A = l × b  NXp-c-{i-am-{X-IÄ

2.3.2  ZoÀL-N-Xp-c-§-fpsS \nÀ½nXn

 Xmsg X¶n-«pÅ Af-hp-IÄ X¶n-«p-sÊ -¦nÂ \ap¡v Hcp ZoÀL-N-Xpcw \nÀ½n¡mw

(i) \ofhpw hoXnbpw 

(ii)  Hcp hihpw Hcp hnIÀ®hpw

Nn{Xw.2.11
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2.3.3.  \ofhpw hoXnbpw X¶n-«p-s -Ê¦nÂ ZoÀL-N-Xpcw \nÀ½n-¡p-¶-hn[w

DZm-l-cWw 2.5
kao-]-h-i-§Ä  6 sk.-ao. IqSmsX 4 sk.-ao. F¶o Af-hp-I-fpÅ ZoÀL NXpcw \nÀ½n¨v 

hnkvXoÀ®w ImWpI.

\nÀ²m-cWw

X¶n-«p-Åh : 
kao] hi-§Ä 6 sk.-ao. IqSmsX 4 sk.-ao. 

ZoÀL NXpc-¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1  : Hcp amXrIm -Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : AB = 6 sk.-ao. tcJm-JWvUw hc-bv¡pI. 

hgn 3 : A bnÂ¡qSn tIm¼-Ênsâ klm-b-t¯m-Sp-IqSn  AX   =  ABhc-bv¡pI.
hgn 4 : A tI{µ-am¡n AX  -s\  D bnÂ tOZn-¡p-amdv  4 sk.-ao. hymkmÀ²-¯nÂ 

Hcp Nm]w hc-bv¡pI . 
hgn 5 : D tI{µ-am¡n AB  bv¡v apI-fnÂ 6 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w hc-

bv¡pI. 
hgn 6 : B tI{µ-am¡n 4 sk.-ao. hymkmÀ²-¯nÂ BZy-Nm-]s¯ C bnÂ tOZn-¡p-amdv 

thsdmcp Nm]w hc-bv¡p-I. BCIqSmsX CD  F¶nh tbmPn-¸n-¡pI.

  ABCD Bh-iy-amb ZoÀLN-Xpcw.

hgn 7 : AB = l = 6 sk.-ao. IqSmsX BC = b = 4 sk.-ao.

hnkvXoÀ®w IW-¡m-¡Â :
ZoÀL-N-Xpcw   ABCD, bnÂ l = 6 sk.-ao. IqSmsX  b = 4 sk.-ao. 

 ZoÀL-N-Xpcw ABCD bpsS hnkvXoÀ®w     = l × b
      = 6 × 4 = 24 sk.-ao2.

Nn{Xw.2.12

4 cm

6 cm

amXrImNn{Xw

Nn{Xw.2.13
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2.3.4 Hcp hnIÀ®hpw Hcp hihpw X¶n-«p-sÊ -¦nÂ ZoÀL-N-Xpcw \nÀ½n-¡p-¶-hn[w

DZm-l-cWw 2.6
hnIÀ®w 7 sk.-ao. Dw Hcp hi-¯nsâ \ofw 4 sk.-ao. Dw DÅ ZoÀL NXpcw \nÀ½n¨v

hnkvXoÀ®w ImWpI

\nÀ²m-cWw

X¶n-«p-Åh :
hIÀ®w = 7 sk.-ao., \ofw  =  4 sk.-ao.

ZoÀL NXpc-¯nsâ \nÀ½nXn

\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrImNn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : tcJm-JWvUw AB = 4 sk.-ao.

hgn 3 : ABBX = \nÀ½n¡pI.

hgn 4 : A tI{µ-am¡n hymkmÀ²-¯nÂ  BX  s\ C bnÂ tOZn-¡p-amdv Hcp Nm]w

  hc-bv¡pI.

hgn 5 : BC hymkmÀ²-¯nÂ AB  bv¡v apI-fnÂ A tI{µ-am¡n Hcp Nm]w hc-bv¡pI.

hgn 6 : C tI{µ-am¡n 4 sk.-ao. hymkmÀ²-¯nÂ BZy-Nm-]s¯ D bnÂ tOZn-¡p-amdv

   thsdmcp Nm]w hc-bv¡p-I.

hgn 7 : AD and CD IqSmsX AD and CDF¶nh tbmPn-¸n-¡pI ABCD Bh-iy-amb ZoÀLN-Xpcw.

hgn 8 : BC bpsS \ofw Af-¡pI, BC = l = 5.8 sk.-ao.

hnkvXoÀ®w IW-¡m-¡Â :
ZoÀL-N-Xpcw  ABCD, bnÂ l = 5.8 sk.-ao. IqSmsX b = 4 sk.-ao.
 ZoÀL-N-Xpcw  ABCD bpsS hnkvXoÀ®w  = l × b  = 5.8 × 4 = 23.2 sk.-ao2.

Nn{Xw. 2.14

amXrImNn{Xw

Nn{Xw. 2.15
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2.3.5 ka-N-Xp-c-¯nsâ \nÀ½nXn 

ka-N-Xpcw

kao-]-h-i-§Ä Xpey-am-bn-«pÅ ZoÀL-N-Xpcs¯ ka-N-Xpcw F¶p ]d-bp-¶p. 

ka-N-Xp-c-¯nsâ KpW§Ä -:

 (i) FÃm tImWp-Ifpw Xpey-am-bn-cn¡pw

 (ii) FÃm hi-§fpw Xpey \ofam-bn-cn¡pw

 (iii) Hmtcm tImWpw ka-tIm¬ Bbn-cn¡pw

 (iv) hnIÀ®-§Ä Xpey-\ofw DÅ-h-bm-bn-cn¡pw 

 (v) hnIÀ®-§Ä ]c-kv]cw ka-tIm-Wp-I-fnÂ tOZn-¡p-¶p

 ka-N-Xp-c-¯nsâ hnkvXoÀ®w = hiw × hiw

 A a a#=

 A a2
=  NXp-c-{i-am-{X-IÄ

Hcp ka-N-Xpcw \nÀ½n-¡m³ Hcp Afhv aXn-bmIpw

Xmsg X¶n-«pÅ Af-hp-IÄ X¶n-«p-s -Ê¦nÂ \ap¡v Hcp ka-N-Xpcw \nÀ½n¡mw.  

 (i) Hcp hiw,  (ii) Hcp hnIÀ®w  

2.3.6  Hcp hiw X¶n-«p-s -Ê¦nÂ ka-N-Xpcw \nÀ½n-¡p-¶-hn[w
DZm-l-cWw 2.7

 5 sk.-ao. hi-apÅ Hcp kaNXpcw \nÀ½n¡pI. hnkvXoÀ®hpw ImWpI.
\nÀ²m-cWw

X¶n-«p-Åh : 
  hiw =  5 sk.-ao.

ka-N-Xp-c-¯nsâ \nÀ½nXn 

Nn{Xw.2.16

Nn{Xw.2.17

hnIÀ®-¯nsâ \ofw Adn-bm-sa-

¦nÂ hnkvXoÀ®w =  d
2

2

amXrImNn{Xw

Nn{Xw.2.18
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn 1 : Hcp amXrIm -Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn 2 : tcJm-JWvUw PQ = 5 sk.-ao. hc-bv¡pI

hgn 3 : tIm¼Êp]-tbm-Kn¨v P bnÂ  PX PQ=  hc-bv¡pI.
hgn 4 : P tI{µ-am¡n 5 sk.-ao. hymkmÀ²-¯nÂ PX  s\ S-Â tOZn-¡p-amdv Hcp

Nm]w hc-bv¡pI 

hgn 5 : S tI{µ-am¡n  5 sk.-ao. hymkmÀ²-¯nÂ Hcp Nm]w PQ  F¶ tcJbv¡v 

apI-fn-Â hc-bv¡pI. 

hgn 6 : Q tI{µ-am¡n AtX hymkmÀ²-¯nÂ BZy-Nm-]s¯ R Â tOZn-¡p-amdv

thsdmcp Nm]w hc-bv¡p-I.

hgn 7 :  QR and RSIqSmsX QR and RSF¶nh tbmPn-¸n-¡pI

 PQRS Bh-iy-amb kaN-Xpcw

hnkvXoÀ®w IW-¡m-¡Â :
       ka-N-Xpcw PQRS sâ, hiw  a = 5 sk.-ao.

 ka-N-Xpcw PQRS sâ hnkvXoÀ®w = a × a
= 5 × 5 = 25 sk.-ao.2.

2.3.7  Hcp hnIÀ®w X¶n-«p-s -Ê¦nÂ ka-N-Xpcw \nÀ½n-¡p-¶-hn[w
DZm-l-cWw 2.8

6 sk.-ao. hnIÀ®apÅ Hcp kaNXpcw \nÀ½n¡pI AXnsâ hiw Af¡pI.

hnkvXoÀ®hpw ImWpI.

\nÀ²m-cWw

X¶n-«p-Åh : hnIÀ®w =  6 sk.-ao.

ka-N-Xp-c-¯nsâ \nÀ½nXn

Nn{Xw.2.19

amXrImNn{Xw

Nn{Xw.2.20
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\nÀ½n-Xn-bpsS hgn-IÄ  

hgn  1   :     Hcp klm-b-Nn{Xw hc¨v X¶n-«pÅ Af-hp-IÄ AS-bm-f-s¸-Sp-¯p-I.

hgn  2 : tcJm-JWvUw AC = 6 sk.-ao. hc-bv¡pI

hgn  3 : ACbpsS ew_-Zzn-`m-PIw XY hc-bv¡pI.
hgn  4 : XY ,  AC  sb  O Â tOZn-¡p¶p  OC =AO = 3 sk.-ao. F¶v \ap¡v 

  e`n-¡p¶p.

hgn  5 : O tI{µ-am¡n 3 sk.-ao. hymkmÀ²-¯nÂ XY  sb B IqSmsX D F¶o _nµp-

¡-fnÂ tOZn-¡p-amdv cÊ v Nm]-§Ä hc-bv¡pI.
hgn  6 : AB, BC, CD and DA IqSmsX AB, BC, CD and DA F¶nh tbmPn-¸n-¡pI.

  ABCD Bh-iy-amb kaN-Xpcw.

hnkvXoÀ®w IW-¡m-¡Â :
ka-N-Xpcw  ABCDbnÂ hnIÀ®w d    = 6 sk.-ao.

ka-N-Xpcw  ABCD bpsS hnkvXoÀ®w = d
2

2
= 6 6

2
#  = 18 sk.-ao.2.

A`ymkw  2.2

 1. Xmsg X¶n-«pÅ Af-hp-I-tfm-Sp-Iq-Snb ZoÀL-N-Xpcw JUMP hc¨v hnkvXoÀ®w ImWpI

 (i) JU = 5.4 sk.-ao. IqSmsX UM = 4.7 sk.-ao.

 (ii) JU = 6 sk.-ao. IqSmsX JP = 5 sk.-ao.

 (iii) JP = 4.2 sk.-ao. IqSmsX MP= 2.8 sk.-ao.

 (iv) UM = 3.6 sk.-ao. IqSmsX MP = 4.6 sk.-ao.

 2. Xmsg X¶n-«pÅ Af-hp-I-tfm-Sp-Iq-Snb ZoÀL-N-Xpcw MORE hc¨v hnkvXoÀ®w ImWpI 

 (i) MO = 5 sk.-ao. IqSmsX hnIÀ®w  MR = 6.5 sk.-ao.

 (ii) MO = 4.6 sk.-ao. IqSmsX hnIÀ®w  OE = 5.4 sk.-ao.

 (iii) OR = 3 sk.-ao. IqSmsX hnIÀ®w  MR = 5 sk.-ao.

 (iv) ME = 4 sk.-ao. IqSmsX hnIÀ®w OE = 6 sk.-ao. 

 3. Xmsg X¶n-«pÅ Af-hp-I-tfm-Sp-Iq-Snb kaN-Xpcw EASYhc¨v hnkvXoÀ®w ImWpI 

    (i) hiw 5.1 sk.-ao.      (ii) hiw 3.8 sk.-ao.

 (iii) hiw 6 sk.-ao.      (iv) hiw 4.5 sk.-ao.

 4. Xmsg X¶n-«pÅ hnIÀ®t¯mSpIq-Snb ka-N-Xpcw GOLD hc¨v hnkvXoÀ®w ImWpI 
 (i) 4.8 sk.-ao.      (ii) 3.7 sk.-ao.

 (iii) 5 sk.-ao.    (iv) 7 sk.-ao.
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Hcp NXpÀ`p-P-¯nsâ Hcp tPmSn FXnÀh-i-§Ä kam-´-c-am-bn-cn-¡p-Ibpw kao-]-h-i- 

§Ä Xpey-am-bn-cn-¡p-Ibpw  sNbvXmÂ AsXmcp  ka-N-XpÀ`pP-am-Ip-¶p.

Hcp ka-N-XpÀ`pPw \nÀ½n-¡p-¶-Xn\v cÊv  kzX{´ Af-hp-IÄ Bh-iy-am-Wv.

ka-N-XpÀ`p-P-¯nsâ hnkvXoÀ®w A = d d
2
1

1 2
NXp-c-{i-am-{X-IÄ ChnsS d1 , d2 

F¶nh ka-N-XpÀ`p-P¯nsâ c Êp hnIÀ®-§-fm-Wv.

Hcp kmam-´-cn-I-¯nsâ Hmtcm tImWpw ka-tIm¬ (900) BsW-¦nÂ AsXmcp 

ZoÀL-N-Xpcw Bbn-cn¡pw

Hcp ZoÀLNXpc¯nsâ hnkvXoÀ®w = l x b NXpc{iam{XIÄ, l ZoÀLNXpc¯nsâ 

\ofhpw, b hoXnbpamWv.

Hmtcm tPmSn kao]hi§fpw Xpeyambn«pÅ ZoÀLNXpcs¯ kaNXpcw F¶p       

]dhp¶p.

kaNXpc¯ns³ hnkvXoÀ®w = a x a NXpc{iam{XIÄ, a kaNXpc¯nsâ hiw.
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3.2 A£-§-tfm-Sp-Iq-Snb ImÀ«o-jy³ {]X-e-¯nsâ apJ-hpc
3.2.1 _nµp AS-bm-f-s¸-Sp-¯m³ Nn{Xw 3.1 t\m¡pI

Nn{X-¯nÂ Ip«n, ]Ån, t£{Xw, k©n, akvPnZv 

F¶n-h-bpsS Øm\w IrXy-ambn ]d-bm³ Ign-bptam ? CÃ. 

Ip«n, ]Ån, t£{Xw, k©n, akvPnZv F¶nhbpsS Øm\-

§Ä F§s\ IrXy-ambn AS-bm-f-s¸-Sp¯pw

1 am{X -A-I-e-¯nÂ kam-´-c-ambpw sN¦p-¯mbpw 

tcJ-IÄ h-c-bv¡pI Nph-Sn-epÅ tcJ OX Ct¸mÄ Nn{Xw 

3.1 Dw Nn{Xw 3.2  Dw {i²n-¡p-I.

C\n Ip«n, ]Ån, t£{Xw, k©n akvPnZv 

Ch-bpsS Øm\w IrXy-ambn ImWm³ {ian-bv¡p-I. 

Ip«nbpw ]Ånbpw BZys¯ Xnc-Ýo-\-tc-J-bnÂ Ccn-¡p-

¶-Xp-Im-Wmw. Ch-c Êpw Xmgs¯ OX F¶ tcJ-bnÂ                

\n¶pw Hcp am{X AI-se-bmWv F¶mepw Ah-bpsS icn-

bmb Øm\w \nÀW-bn-¡m³ km[n-¡p-¶n-Ã. Nne kwi-

b-§Ä ImWp-¶p. AXp-t]mse t£{Xw, k©n, akvPnZv 

F¶n-hbpw thsd hyXykvX kam-´-c-tc-J-I-fnÂ ØnXn- 

sN-¿p-¶-Xp-sImÊ v icnbmb-Øm-\w \nÀW-bn-¡m³ km[n-

¡p-¶n-Ã. Cu kwib \nhm-c-W-¯n\v Hcp am{X AI-e-

¯nÂ ew_-tc-JIÄ Nn{Xw 3.2 Â ImWp-¶-Xp-t]mse 

hc-bv¡p-I. CSt¯ Aäs¯ ew_-tcJ OY C\n Nn{Xw 

3.3 {i²n-¡p-I.

Ct¸mÄ Xnc-Ýo\ tcJ-bp-sSbpw ew_-tc-J-

bpsS klm-b-¯mÂ \ap¡v B hkvXp-¡-fpsS icn-bmb 

Øm\w \nÀ®-bn-¡mw. BZyw Ip«n-bpsS Øm\w t\m¡mw. 

Ah³ Xnc-Ýo\ tcJ OX Â \n¶pw ew_ tcJ OY Â         

\n¶pw 1 am{X AI-se-bm-Wv. Ahsâ Øm\w (1,1) F¶v 

Ipdn-¡p-¶p. AXp-t]mse ]Ån-bpsS Øm\w  (4,1) F¶p 

t£{X-¯nsâ Øm\w (2,2) F¶pw k©n-bpsS Øm\w 

(4,3) F¶pw akvPnZnsâ Øm\w (3,4) F¶pw Ipdn-bv¡mw. 

Nn{Xw. 3.2

Nn{Xw.3.3

Nn{Xw. 3.1
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3.2.2.  \nÀt±-im¦ k{¼-Zmbw

\ap¡v \nÀt±-im¦ k{¼-Zm-bs¯ 

Hu]-Nm-cn-I-ambn \nÀÆ-Nn¡mw 

X OXl  IqSmsX  Y OYl F¶o

tcJÄ ]c-kv]cw ew_-ambn ]qPy-¯nÂ 

tOZn-¡p¶p F¶n-cn-¡s«. Cu tcJ-IÄ 

B ]qÀ®-X-es¯ \mep `mK-§-fmbn hn`-

Pn-¡p¶p \mw Ahsb NXpÀ°mw-i-§Ä 

F¶p ]dbp-¶p. [I, II, III IqSmsX IV]
Nn{Xw ImWpI tcJ XlOX s\ x A£w

F¶pw tcJY OYl  s\ y A£w F¶pw

]dbp-¶p. _nµp ‘O’ aqe-_nµp F¶-dn-b-

s¸-Sp-¶p. AXv x A£hpw, y A£hpw

tOZn-¡p¶ _nµp-hm-Ip-¶p. IqSmsX 

CXns\ ImÀ«o-jy³ \nÀt±-im¦ k{¼-

Zmbw F¶pw ]dbp-¶p.  

Ipdn¸v  : Hcp _nµp AS-bm-f-s¸-Sp-¯p-¶-Xn\v \mw FÃm-bvt¸mgpw x \nÀt±-im¦w (A-sÃ-¦nÂ Xnc-

Ýo\ tcJ-bnse kwJy) BZyhpw y \nÀt±-im¦w (A-sÃ-¦nÂ ew_-tc-J-bnt·epÅ kwJy)

]n¶nSpw Fgp-Xp-¶p. {Ia-tPm-Sn-bnse BZy- A¡s¯  x \nÀt±-im¦w F¶pw cÊmas¯

A¡s¯ y \nÀt±im¦w F¶pw ]d-bp-¶p. 

\nco-£Ww  : Nn{X-¯nÂ P (4, 6) F¶ _nµp ]cn-K-Wn-¡pI. AXv y A£-¯nÂ \n¶pw

4 am{X-IÄ AI-se-bmbn ØnXn-sN-¿p-¶p. IqSmsX x A£-¯nÂ \n¶pw 6 am{X-IÄ AI-se-bmbpw

ØnXn sN¿p-¶p. _nµp P bpsS \nÀt±-im-¦-§Ä (4,6) F¶p ]d-bp-¶p.

3.3   hyXy-kvX-§-fmb ]cn-X-Øn-Xn-I-fnÂ _nµp-¡Ä AS-bm-f-s¸-Sp-¯Â

3.3.1  X¶n-«pÅ _nµphns\ {Km v̂ t]¸-dnÂ AS-bm-f-s¸-Sp-¯Â

DZm-l-cWw  3.1
{Km^v t]¸-dnÂ (4, 5) F¶ _nµp \ap¡v AS-bm-f-s¸-Sp-¯mw. AXv (5,4) F¶ _nµp-hn\v

XpÃy-am-tWm ?

\nÀ²m-cWw

X OXl  IqSmsX Y OYl  F¶o tcJ-IÄ aqe _nµp O bnÂ tOZn-¡p-amdv hc-¡pI A\p-tbm-

Py-amb tXmXnÂ x A£-¯n-t·epw y A£-¯n-t·epw Af-hp-IÄ A¦\w sN¿pI sImSp-¡-s¸-«n-«pÅ

_nµp P (4, 5) BIp-¶p. ChnsS P bpsS x \nÀt±-im¦w  4 BIp¶p. IqSmsX  y \nÀt±-im¦w  5
BIp-¶p.  
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cÊ pw [\-kw-Jy-I-fm-Ip-¶p. AXn-\mÂ  P (4, 5)  
H¶mw NXpÀ°mw-i-¯nÂ ØnXn-sN-¿p¶p.

AS-bm-f-s¸-Sp-¯p-¶-Xn-\v, aqe _nµp O (0,0) bnÂ

XpS-§pI x A£-¯nÂ 4 am{X-IÄ he-t¯m«v t]mIpI

AhnsS \n¶pw A£-¯n\v kam-´-c-ambn  5 am{X-IÄ apI-

fn-tem-«p t]mIpI P (4, 5) F¶ _nµp-hnÂ hs¶-¯p-¶p.

B _nµp AS-bm-f-s¸-Sp-¯pI (kao-]-¯pÅ Nn{X-¯nÂ 

ImWn-¨n-«pÅXpt]mse) 

ASp¯Xmbn Q (5, 4) F¶ _nµp AS-bm-f-s¸-Sp-

¯mw. ChnsS Q hnsâ x\nÀt±-im¦w ‘5’ Dw y \nÀt±-im¦w

‘4’ Dw BIp-¶p. IqSmsX cÊ pw [\ kwJy-I-fm-Ip-¶p.

AXn-\mÂ Q (5, 4) F¶ (_nµp H¶mw NXpÀ°mw-i-¯nÂ

ØnXn sN¿p-¶p. Q (5, 4) F¶ _nµp AS-bm-f-s¸-Sp-¯p-

¶-Xn\v Bcw-`- _n-µp-hnÂ XpS-§p-I. x A£-¯nÂ 5 am{X-IÄ he-t¯m«v \o§p-I, AhnsS \n¶pw y 
A£-¯n\v ew_-ambn 4 am{X-IÄ apI-fn-tem«p \o§pI Q (5, 4) F¶ _nµphnÂ F¯n-t¨-cp-¶p. B

_nµp-hns\ AS-bm-f-s¸-Sp-¯pI (ap-I-fnÂ sImSp-¯n-«pÅ Nn{X-¯nÂ ImWn-¨n-«p-Å-Xp-t]m-se) 

]cn-k-am]vXn : Nn{X-¯nÂ P (4,5) IqSmsX  Q(5, 4) F¶o _nµp-¡Ä hyXy-kvX-§-fmWv F¶p-ÅXv

hfsc hyà-amWv.  

DZm-l-cWw 3.2
Xmsg X¶n-«pÅ _nµp-¡Ä 

{Km^nÂ AS-bm-f-s¸-Sp¯n Ah GXp 
NXpÀ°mw-i-¯nÂ ØnXn sN¿p¶p F¶v 

I Êp-]n-Sn-¡pI

(i) A (3,5)          (ii) B (–2 , 7) 
(iii) C (–3,–5)    (iv) D (2, – 7)
(v) O (0, 0)

  \nÀ²m-cWw
         x IqSmsX y A£-§Ä hc-bv¡p-I.
A\p-tbm-Py-amb tXmXnÂ x,y A£-§-fn-
t·Â Af-hp-IÄ A¦\w sN¿pI

(i) _nµp A(3,5) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

ChnsS A bpsS x \nÀt±-im¦w
‘3’Dw y \nÀt±-im¦w ‘5’Dw BIp¶p Ah

cÊ pw [\-kw-Jy-I-fm-Ip-¶p. AXp-sImÊ v 
A(3 ,5) F¶ _nµp H¶mw NXpÀ°mw-i-
¯nÂ ØnXn sN¿p-¶p. Bcw-`_n-µp-hnÂ 
XpS-§pI. x A£-¯nÂ 3 am{X-IÄ he-
t¯m«p \o§pI AhnsS \n¶pw y A£-
¯n\p ew_-ambn 5 am{X-IÄ apI-fn-te-¡p-
\o-§p-I. AXn-\p-tijw _nµp A(3 ,5) AS-bm-f-s¸-Sp-¯pI.
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(ii) _nµp B(-2, 7) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

ChnsS B bpsS x \nÀt±-im¦amb ‘-2’ Hcp EWkwJy-bm-Ip¶p IqSmsX B bpsS y \nÀ

t±-im¦amb ‘7’ Hcp [\-kw-Jybpw BIp-¶p. AXn-\mÂ B(-2,7)  F¶ _nµp II-mw NXpÀ°mw-

i-¯nÂ ØnXn sN¿p-¶p. Bcw` _nµp-hnÂ XpS-§p-I. x A£-¯nÂ ‘2’ am{X-IÄ CS-t¯m«p

\o§pI. AhnsS \n¶pw y A£-¯n\p kam-´-c-ambn 7 am{X-IÄ apI-fn-te-¡p-\o-§p-I.

B(-2,7)  F¶ _nµp AS-bm-f-s¸-Sp-¯pI.

(iii) _nµp C(-3,-5) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

ChnsS ‘C’ bpsS x \nÀt±-im¦w ‘-3’ Dw y \nÀt±-im¦w ‘-5’ Dw BIp-¶p. AXn-

\mÂ C(-3,-5) F¶ _nµp III-mw NXpÀ°mw-i-¯nÂØn-Xn-sN-¿p-¶p. Bcw-`-_n-µp-hnÂ XpS-

§p-I. x A£-¯nÂ 3 am{X-IÄ CS-t¯m«p \o§pI AhnsS \n¶pw y  A£¯n\p kam-´-c-

ambn        5 am{X-IÄ Xmtg¡v \o§pI C(-3,-5) F¶ _nµp AS-bm-f-s¸-Sp-¯p-I.

(iv) _nµp D(2,-7) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

ChnsS ‘D’ bpsS x \nÀt±-im¦w ‘2’ Dw y \nÀt±-im¦w ‘-7’ Dw BIp¶p AXn-\mÂ

D(2,-7) F¶ _nµp IV-mw NXpÀ°mw-i-¯nÂ ØnXn sN¿p¶p. Bcw` _n-µp-hnÂ XpS-§p-I. 

x A£-¯nÂ 2 am{X-IÄ he-t¯m«p \o§pI. AhnsS \n¶pw y A£¯n\p kam-´-c-ambn 7
am{X-IÄ Xmtg¡v \o§pI. D (2,-7) F¶ _nµp AS-bm-f-s¸-Sp-¯p-I.

 (v) _nµp O(0,0) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

CXv Bcw-`-_nµp BIp¶p  ChnsS x IqSmsX y \nÀt±-im-¦-§Ä ]qPyw BIp-

¶p. AXv x,y F¶o  A£-§-fpsS {]Xn-tO-Z- _nµphmIp-¶p.  O(0,0) F¶ _nµp AS-bm-f

-s¸-Sp-¯p-I.

DZm-l-cWw 3.3
Xmsg X¶n«pÅ _nµp-¡Ä 

{Km^v t]¸-dnÂ AS-bm-f-s¸-Sp¯n 

Ah FhnsS ØnXn sN¿p-¶p-sh¶v 

ImWpI

(i) A (7, 0) (ii) B (– 5,  0)
 (iii) C (0 , 4) (iv) D (0, – 3)
  \nÀ²m-cWw

 x,y F¶o A£§Ä hc-bv¡pI A\p-

tbm-Py-amb tXmXnÂ x,y A£-§-fn-

t·Â Af-hp-IÄ A¦\w sN¿pI

(i)  _nµp A(7,0) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

ChnsS ‘A’ bpsS x \nÀt±-

im¦amb '7' Hcp [\-kw-Jy-bm-Ip¶p

IqSmsX y bpsS \nÀt²-im¦w
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]qPy-am-Ip-¶p. AXn-\mÂ A(7,0) F¶ _nµp  x A£-¯n-t·Â ØnXn sN¿p-¶p. Bcw-` -

_n-µp-hnÂ XpS-§pI x A£-¯nÂ 7 am{X-IÄ het¯m«p \o§n _nµp AS-bm-f-s¸-Sp-¯p-I.

(ii) _nµp B(-5,0) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

ChnsS B bpsS x \nÀt±-im¦amb ‘-5’ Hcp EW-kw-Jy-bm-Ip¶p. IqSmsX y bpsS \nÀt±-

im¦w ]qPy-am-Ip-¶p. AXn-\mÂ B(-5,0) F¶ _nµp  x A£-¯n-t·Â ØnXn sN¿p-¶p. Bcw-`

-_n-µp-hnÂ XpS-§pI x A£-¯nÂ 5 am{X-IÄ CSt¯m«p \o§n _nµp AS-bm-f-s¸-Sp-¯p-I.

(iii) _nµp C(0,4) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

ChnsS ‘C’ bpsS x \nÀt±-im¦w ]qPy-am-Ip-¶p. C bpsS y \nÀt±-im¦amb ‘4’ Hcp

[\- kw-Jy-bm-Ip¶p. AXn-\mÂ C(0,4) F¶ _nµp  y A£-¯n-t·Â ØnXn sN¿p-¶p. Bcw-`

-_n-µp-hnÂ XpS-§pI y A£-¯nÂ 4 am{X-IÄ apI-fn-te¡p \o§n _nµp AS-bm-f-s¸-Sp-¯p-I.

(iv) _nµp D(0,-3) AS-bm-f-s¸-Sp-¯p-¶-Xn\v

ChnsS x \nÀt±-im¦w ]qPy-am-Ip-¶p. IqSmsX y \nÀt±-im¦amb ‘-3’ Hcp EW-kw-Jy-bm-

Ip¶p. AXn-\mÂ D(0,-3) F¶ _nµp  y A£-¯n-t·Â ØnXn sN¿p-¶p. Bcw-` _n-µp-hnÂ

XpS-§pI y A£-¯nt·Â 3 am{X-IÄ Xmtg¡p \o§n _nµp AS-bm-f-s¸-Sp-¯p-I.

 _nµp-¡Ä FhnsS ØnXn sN¿p¶p ? {Km^nÂ AS-bm-f-s¸-Sp-¯msX \ap¡v AsX-§s\ 

]d-bm³ km[n¡pw ? A-dn-bp-¶-Xn\v Xmsg -X-¶n-«pÅ ]«nI {i²n-¡p-I.

{Ia-
\-¼À

DZm-l-c-W-§Ä _nµp-hnsâ x 
\nÀt±-im¦w

_nµp-hnsâ y  
\nÀt±-im¦w

_nµp-hnsâ 
Øm\w

1. (3,5) [\w (+) [\w (+)  NpXÀ°mwiw I
2. (–4,10)  EWw  (–) [\w (+)  NpXÀ°mwiw II
3. (–5,–7)  EWw  (–)  EWw  (–)  NpXÀ°mwiw III
4. (2,–4) [\w (+)  EWw  (–)  NpXÀ°mwiw IV
5. (7,0) ]qPyaÃ ]qPyw X -A£-¯n-t·Â

6. (0,–5) ]qPyw ]qPyaÃ Y -A£-¯n-t·Â

7 (0,0) ]qPyw ]qPyw Bcw-`-_nµp

Xmsg X¶n-«pÅ _nµp-¡Ä {Km^v t]¸-dnÂ AS-bm-f-s¸-Sp-¯msX FhnsS ØnXn 

sN¿p¶p F¶v ]d-bm³ km[n-¡ptam ?

(i) (2 , 7) (ii) (–2 , 7) (iii) (–2 , –7) (iv) (2 , –7)
(v) (2 , 0) (vi) (–2 , 0) (vii) (0 , 7) (viii) (0 , –7)

\n§Ä¡dnbmtam?

{ian¨pt\m¡q
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3.4 \nÀt±-im¦ A£-§-fnÂ t\Àtc-J-Ifpw kam-´-c-tc-J-Ifpw hc-bv¡Â

Cu hn`m-K-¯nÂ \mw ]Tn-¡m³ t]mIp-¶-Xv, X¶n-«pÅ cÊ p _nµp-¡Ä¡v t\Àtc-J-IÄ 

F§s\ hcbv¡mw F¶p-ÅXpw \nÀt±-im¦ A£-§Ä¡v kam-´c tcJ-IÄ F§s\ hcbv¡mw 

F¶p-ÅXpw BIp¶p ka-Xe cq]-§-fpsS hnkvXoÀ®w ImWp-¶-Xn\pw ]Tn-t¡- -XpÊ- v.

3.4.1 X¶n-«pÅ cÊ p _nµp-¡sf tbmPn-¸n-¡p¶ tcJ

DZm-l-cWw 3.4
X¶n-«pÅ cÊ p _nµp-¡sf tbmPn-

¸n-¡p¶ tcJ hc-bv¡pI. 

(i)   A (2,3) IqSmsX B (5, 7), 
(ii)  P (–4,5) IqSmsX Q (3,–4).

        \nÀ²m-cWw

(i)  (2,3), (5,7) F¶o _nµp-¡sf

tbmPn-¸n-¡p¶ tcJ hc-bv¡pI. 
BZyw (2,3)F¶ _nµp-hns\ AS-

bm-f-s¸-Sp¯n AXns\ A F¶v Ipdn-¡p-I. 
F¶n«v (5,7) F¶ _nµp-hns\

AS-bm-f-s¸-Sp¯n AXns\ ‘B’ F¶v Ipdn-

¡p-I. F¶n«v A bpw B bpw tbmPn-¸n-

¡pI A , B bmWv Bhiy-s¸« tcJ.

(ii) (–4,5), (3,–4) F¶o _nµp-

¡sf tbmPn-¸n-¡p¶ tcJ hc-bv¡pI.

BZyw (–4,5) F¶ _nµp-hns\

AS-bm-f-s¸-Sp¯n AXns\ ‘P’ F¶v Ipdn-

¡pI. F¶n«v (3,–4) F¶ _nµp-hns\ AS-

bm-f-s¸Sp¯n AXns\ ‘Q’F¶v Ipdn-¡pI

F¶n«v ‘P’ bpw ‘Q’ bpw tbmPn-¸n¨v Hcp

tcJ hc-bv¡pI PQ BWv Bh-iy-s¸« tcJ.
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3.4.2 A£-§Ä¡v kam-´-c-tc-J-IÄ hc-bv¡Â

DZm-l-cWw 3.5

(i)  x = 3- sâ {Km^v hc-bv¡pI (ii)  y = –5- sâ {Km^v hc-bv¡pI

(iii)  x = 0 -bpsS {Km^v hc-bv¡pI

         \nÀ²m-cWw

(i) x = 3 F¶ kao-I-cWw AÀ°-am-¡p-¶Xv

y \nÀt±-im¦w F´p-Xs¶ Bbmepw x- \nÀ

t±-im¦w FÃm-bvt¸mgpw '3' Xs¶-bm-Ip¶p

AXn-\mÂ _nµp-¡Ä C§-s\-bm-Ip¶p.

x 3 3
y 3 –4

A(3,3) ,B(3,–4) F¶o _nµp-¡Ä

AS-bm-fs¸Sp-¯pI cÊ p _nµp-¡fpw 

tbmPn-¸n¨v tcJsb Ccp-h-i-§-fn-tebv¡pw 

\o«p-t¼mÄ x = 3 sâ {Km^v In«p¶p.

(ii) y = – 5 AÀ°-am-¡p-¶Xv   x \nÀ

t±-im¦w F´p-Xs¶ BsW-¦nepw y \nÀt±-

im¦w FÃm-bvt¸mgpw – 5  BIp-¶p.

AXn-\mÂ _nµp-¡Ä C§-s\-bm-Ip-¶p.

x –2 6
y –5 –5

A (–2, –5), B (6 , –5) F¶o _nµp-¡Ä

AS-bm-f-s¸-Sp-¯pI cÊ p _nµp-¡fpw tbmPn-

¸n¨v tcJsb Ccp-h-i-§-fn-te¡pw \o«p-

t¼mÄ y = –5 sâ {Km^v e`n-¡p-¶p.  
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(iii)  x = 0 F¶ kao-I-cWw AÀ°-am-
¡p-¶Xv y \nÀt±-im¦w F´p-Xs¶ BsW-
¦nepw x \nÀt±-im¦w FÃm-bvt¸mgpw ‘O’ 
BIp-¶p.

AXn-\-mÂ _nµp-¡Ä C§-s\-bm-Ip¶p

x 0 0
y 3 –3

(0 , 3), (0, – 3).
F¶o _nµp-¡Ä AS-bm-f-s¸-Sp-¯pI

A bpw B bpw tbmPn-¸n¨v tcJsb Ccp-
h-i-§-fn-te-bv¡pw. \o«p-t¼mÄ x = 0 bpsS
{Km^v e`n-¡p¶p.

3.4.3 ka-Xe cq]-§-fpsS          

hnkvXoÀ®w

{Km^v t]¸-dnse Hcp NXp-c-{i 

-am{X hnkvXoÀ®-apÅ ka-N-Xp-c-§sf F®n-t\m¡n ka-Xe cq]-§-fmb ka-N-Xp-cw, ZoÀL- 

N-Xp-cw, kmam-´-cn-Iw, ew_Iw IqSmsX {XntImWw F¶nh DÅ-S-¡n-bn-cn-¡p¶ `mK-§-fpsS 

hnkvXoÀ®w IÊp-]-n-Sn-¡p-¶-Xn\v km[n¡pw

DZm-l-cWw : 3.6
A (5,3), B (–3 , 3), C (–3 , –4), 

D (5 , –4)   F¶o _nµp-¡Ä AS-bm-f-

s¸Sp¯n ABCD bv¡pÅnÂ AS-§n-       

bn-«pÅ `mK-¯nsâ hnkvXoÀ®w ImWpI.  

     \nÀ²m-cWw

A\p-tbm-Py-amb tXmXnÂ x A£

hpw y A£hpw hcbv¡pI  A (5, 3), 
B (– 3, 3), C (–3 , –4), D (5 , –4) F¶o

_nµp-¡Ä AS-bm-f-s¸-Sp-¯pI A,B F¶o

_nµp-¡Ä tbmPn-¸n-¡p-I. AXp-t]mse B 
bpw C bpw tbmPn-¸n-¡pI CD, DA F¶n-

hbpw tbmPn-¸n-¡pI. \ap¡v ABCD F¶

Hcp ASª cq]w e`n-¡p-¶p. AsXmcp 

ZoÀL- N-Xp-c-am-sW-¶p-ÅXv hyà-am-Wv.              

\mep hi-§Ä¡pÅnepw DÅ 1sk.-ao.2

hnkvXoÀ®-apÅ ka-N-Xp-c-§sf F®n-t\m-

¡p-I. BsI 56 bqWnäv ka-N-Xp-c-§Ä

DÊ v.  AXn-\mÂ ZoÀL-N-Xpcw ABCD bpsS hnkvXoÀ®w 56 NXp-c{i am{X-IÄ BIp-¶p.
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DZm-l-cWw  3.7
A (2 , 8 ), B (–3 , 3)  IqSmsX

C (2 , 3) F¶o _nµp-¡Ä AS-bm-

f-s¸-Sp¯n ABC cq]o-I-cn-¡p¶

`mK-¯nsâ hnkvXoÀ®w ImWpI

 \nÀ²m-cWw

A\p-tbm-Py-amb tXmXnÂ x 
A£hpw y A£hpw hc-bv¡pI

A (2,8), B (– 3, 3), C (2 , 3)F¶o

_nµp-¡Ä AS-bm-f-s¸-Sp¯n AB, 
B C, CA F¶nh tbmPn-¸n¡pI.         

\ap¡v ABCF¶ ASª cq]w

e`n-¡p-¶p. 

AsXmcp {XntIm-W-am-sW-¶p-

ÅXv hyà-amWv ]qÀ®ambn-«pÅ 

ka-N-Xp-c-§sf F®n-t\m-¡p-I. 

10 ]qÀ®-k-a-N-Xp-c-§Ä F®n-

t\m-¡p-I. 5 AÀ² ka-N-Xp-c-§fpÊ- v. AXn-\mÂ {XntIm-W-¯nsâ

hnkvXoÀ®w  10 10 2.5 12.5
2
5 cm2

+ = + = NXp-c{i am{X-IÄ

A`ymkw 3.1

1. Xmsg X¶n-«pÅ _nµp-¡sf {Km^v t]¸-dnÂ AS-bm-f-s¸-Sp¯n Ah FhnsS ØnXn
sN¿p-¶p-sh¶v IÊ p-]n-Sn-¡pI?

 (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. {Km^v t]¸-dnÂ AS-bm-fs¸-Sp-¯msX Xmsg X¶n-
«pÅ _nµp-¡Ä GXp NXpÀ°mw-i-¯nÂ ØnXn
sN¿p-¶p-sh¶v ImWpI.

(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. X¶n-«pÅ Nn{X-¯nÂ \n¶pw A,B,C,D,E,F,G,H
IqSmsX OF¶o _nµp-¡-fpsS \nÀt±-im¦§fpw
Ah ØnXn sN¿p¶ NXpÀ°mw-i-§fpw
ImWpI.
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4. Xmsg X¶n-«pÅ _nµp-¡sf {Km^v t]-¸-dnÂ AS-bm-f-s¸-Sp¯n Ah-bnÂIqSn t\À tcJ-

IÄ hc-bv¡pI.

(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. Xmsg X¶n«pÅ kao-I-c-W-§Ä¡v A\p-tbm-Py-amb {Km^v hc-bv¡pI:
(i) y = 0 (ii) x = 5 (iii) x = –7 (iv) y = 4 (v) y = –3

6. Xmsg X¶n-«pÅ _nµp-¡sf {Km^v t]¸-dnÂ AS-bm-f-s¸-Sp¯n Ah-bmÂ tcJo-Ir-X-am-

Ip¶ cq]-§-fpsS hnkvXoÀ®w IÊ p]nSn-¡p-I. 

(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. ap³ tNmZyw 6 (i), (ii), (iii) IqSmsX (iv) F¶n-h-bnse ZoÀL-N-Xp-c-§fpsSbpw ka-N-Xp-c-
§-fp-sSbpw Npä-fhv ImWpI.

3.5 eo\n-bÀ {Km^p-IÄ

{Km^v t]¸-dnÂ t\Àtc-J-Ifpw kam-´c tcJ-Ifpw hc-bv¡p-¶-Xn\v \mw ]Tn-¨p. 
c Êp _nµp-¡sf X½nÂ tbmPn-¸n¡pt¼mÄ Hcp t\Àtc-J- e-`n-¡p¶p F¦nÂ, B 
{Km^ns\ eo\nbÀ {Km^v F¶p hnfn-¡p-¶p.

3.5.1 ka-b-þ-Zqc {Km v̂

ka-b-¯n\pw Zqc-¯n\pw X½n-epÅ _Ôw ImWn-¡p-¶-Xn\v Xmsg X¶n-«pÅ DZm-l-cWw 
]cn-K-Wn¡mw. 

DZm-l-cWw 3.8
AapX aWn-¡q-dn\v 100 In.-ao. thK-¯nÂ bm{X-sN-¿p-¶p. ka-b-Zqc _Ôs¯ hyà-am-
¡p¶ Hcp eo\n-bÀ {Km^v hc-bv¡pI.

 \nÀ²m-cWw

AapX aWn-¡qdnÂ 3 In.-ao. thK-¯nÂ bm{X-sN-¿p-¶p. AXm-bXv Hcp aWn-¡q-dnÂ 3 In.-
ao-ädpw 2 aWn-¡q-dnÂ 6 In.-ao-ädpw 3 aWn-¡q-dnÂ 9 In.-ao-ädpw bm{X sN¿p-¶p. Cu hnh-c-§sf Hcp 

]«n-I-bn-em-¡n-bmÂ 

kabw aWn-¡q-dnÂ (x) 0 1 2 3 4 5

Zqcw Intem-ao-ä-dnÂ (y) 0 3 6 9 12 15

_nµp-¡Ä: (0 , 0), (1 , 3), (2 , 6), (3 , 9), (4 , 12), IqSmsX (5 , 15).
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F¶o _nµp--¡Ä AS-bm-f-s¸-Sp-¯n FÃm 

_nµp-¡fpw tbmPn-¸n-¡p-I. \ap¡v Hcp 

t\ÀtcJ e`n-¡p-¶p. AXn-\mÂ AsXmcp 

eo\n-bÀ {Km^v BIp-¶p. 

x,y F¶n-h-bv¡p- X-½n-epÅ _Ôw,

Zqcw = thKX x kabw F¶v

\ap-¡-dn-bmw.

apI-fn-epÅ ]«n-I-bnÂ \n¶pw

0 = 3 × 0
3 = 3 × 1
6 = 3 × 2
9 = 3 × 3

12 = 3 × 4
15 = 3 × 5
y(  = 3x

[ChnsS,  y =Zqcw,  x = kabw aWn-¡q-dp-I-fnÂ IqSmsX 3 F¶Xv thK-Xbpw BIp-¶p.]

 Cu {]iv\-¯nsâ tcJob kao-I-cWw (linear equation) y = 3  F¶m-Ip-¶p.

3.5.2 Hcp ka-N-Xp-c-¯nsâ Npä-fhv þ hiw {Km v̂ 

DZm-l-cWw 3.9

 Hcp ka-N-Xp-c-¯nsâ Npä-f-hn\pw hi-¯n\pw X½n-epÅ _Ôs¯ IW¡m¡p¶    
eo\n-bÀ {Km^v hc-bv¡pI.
        \nÀ²m-cWw

Hcp kaNXp-c-¯nsâ Npä-fhv AXnsâ Hcp hi-¯nsâ \mep-a-S-§mWv F¶p-ÅXv \ap-¡-
dnbmw (i.e) P = 4a.

(ChnsS, P = Npä-fhv IqSmsX a = hiw)
‘a’ bpsS hyXy-kvX-§-fmb aqey-§Ä

¡pÅ ‘p’ bpsS aqey-§Ä XmsgbpÅ ]«n-I-

bnÂ sImSp-¯n-«pÊ- v. 

a (sk.ao) 1 2 3 4
P = 4a (sk.ao) 4 8 12 16

_nµp-¡Ä: (1, 4), (2, 8), (3, 12), (4, 16).
apI-fnÂ sImSp-¯n-«pÅ _nµp-¡sf AS-

bm-f-s¸-Sp-¯pI. FÃm _nµp-¡-tfbpw tbmPn-

¸n-¡pI. P = 4a. bpsS eo\n-bÀ {Km^v \ap¡v

e`n-¡p-¶p. 
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3.5.3  Hcp ka-N-Xp-c-¯nsâ hnkvXoÀ®-¯n\pw hi-¯n\pw X½n-epÅ _Ôw

DZm-l-cWw  3.10
Hcp ka-N-Xp-c-¯nsâ hnkvXoÀ®wþ 

hiw _Ôs¯ kqNn-¸n-¡p¶ {Km^v hc-

bv¡pI.

        \nÀ²m-cWw

Hcp ka-N-Xp-c-¯nâ hnkvXoÀ®-sa-

¶Xv AXnsâ Hcp hi-¯nsâ hÀ¤-am-Ip¶p 

F¶v \n§Ä¡dnbmw (i.e) A = a2.
(ChnsS, A = hnkvXoÀ®w, a = hiw). 
‘a’ bpsS hyXykvX aqey-§Ä¡v A bpsS

aqeyw Xmsg-bpÅ ]«n-I-bnÂ X¶n-«pÊ- v.

a (in cm) 1 2 3 4 5

A = a2 (in cm2) 1 4 9 16 25

_nµp-¡Ä: (1 , 1), (2 , 4), (3 , 9), (4 
,16), (5 , 25)

apI-fnÂ sImSp-¯n-«pÅ _nµp-¡sf AS-bm-f-s¸-Sp-¯pI FÃm _nµp-¡-fpw tbmPn-¸n-

¡pI {Km^v \nco-£n-¡p-I. AsXmcp eo\n-bÀ {Km^v BtWm ? AÃ, AsXmcp h{I-am-Ip-¶p.

3.5.4 kwJy-I-fpsS hyXykvX KpWn-X-§sf {Km^nÂ AS-bm-f-s¸-Sp-¯Â 
DZm-l-cWw  3.11
   3þsâ KpWn-X-§-fpsS {Km^v hc-bv¡pI

      \nÀ²m-cWw

\ap¡v 3þsâ KpWn-X-§Ä FgpXmw
3þsâ KpWn-X-§Ä 3, 6, 9, 12, 15...  etc. 
F¶n-§-s\-bmWv \ap-¡n-Xns\ 3 þ sâ KpWn-
X-§-fmbn FgpXmw 

3 = 3 #  n, ChnsS n = 1, 2, 3, ... 
m = 3 n. (ChnsS m F¶Xv 3 þsâ

KpWnXw)
\ap¡v Xmsg sImSp-¯n-cn-¡p¶ ]«nI 

e`n-¡p¶p

n 1 2 3 4 5
m = 3n 3 6 9 12 15
_nµp-¡Ä: (1 , 3), (2 , 6), (3 , 9),                 

(4 , 12), (5 , 15).
FÃm _nµp-¡-tfbpw tbmPn-¸n-¡pI 

3þsâ KpWn-X-§-fpsS {Km^v In«p-¶p.
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3.5.5. km[m-cW ]eniþImew F¶nh X½n-epÅ _Ô-¯nsâ {Km v̂ 
DZm-l-cWw  3.12

AtimIv 8% hmÀjnI ]en-i-\n-c-¡nÂ ` 10,000 _m¦nÂ \nt£-]n-¨p. km[m-cW

]en-i-þ-Imew _Ôs¯ Ipdn-¡p¶ eo\n-bÀ {Km^v hc-bv¡pI 5 hÀjs¯bv¡pÅ km[m-cW

]eni IW-¡m-¡pI. 
 \nÀ²m-cWw 

\ap-¡-dnbmw,  
km[m-cW ]eni,  I = 100

Pnr

[ ChnsS P = apXÂ, n = Imew hÀj-§-fnÂ, 

r = ]en-i-\n-c¡v ]

ChnsS, P = 10000
Imew, n = ?

]en-i-\n-c-¡v, r = 8%

I = n r
100

P # #

I = 100
10000 8n# #

I = 800 n.
(ChnsS km[m-cW ]eni I,N sâ,  

aqeys¯ B{i-bn-¨n-cn-¡p-¶p )
    n sâ hyXykvX aqey-§Ä¡pÅ ‘I’ bpsS aqey-§Ä Xmsg-bpÅ ]«n-I-bnÂ sImSp-¯n-«p Ê- v. 

N (Imew hÀj-§-fnÂ) 1 2 3 4 5

I = 800 n ( `) 800 1600 2400 3200 4000

_nµp-¡Ä: (1, 800), (2, 1600), (3, 2400), (4, 3200), (5, 4000)
FÃm _nµp-¡fpw AS-bm-f-s¸-Sp-¯pI. eo\n-bÀ {Km^v hc-bv¡pI 5 hÀj-§Ä Ign-bp-

t¼mÄ km[m-cW ]en-i-bmbn Atim-In\v ` 4000 e`n-¡pw. ({Km-^nÂ D¯-cs¯ hn«p-hn-«pÅ

tcJ-bnÂ hc-¨n-«pÊ- v).   

3.6 eo\n-bÀ {Km^p-IfpsS hymJym\w 

]Ww ssIamäw:  temIw C¶v hfsc sNdp-Xmbn amdn-bn-«pÊ v. hntZi cmPy-§-fp-am-bpÅ
hym]mcw Hgn-¨p-Iq-Sm-\m-Im¯ H¶m-Ip-¶p. aäp cmPy-§-fp-ambn hym]mcw \S-¯p-t¼mÄ \½psS                    
]Ws¯ Ah-cpsS \mW-b-ambn amtä- -XpÊ v. hyXykvX cmPy-§Ä hyXy-kvX-amb t]cp-I-fnÂ 
shtÆsd \mW-b-§Ä D]-tbm-Kn-¡p¶p AXn-\mÂ ]Ww ssIam-ä-s¯-¡p-dn-¨pÅ Bi-b-§Ä a\-
Ên-em-t¡- -ÊXpÊ v. Xmsg X¶n-«pÅ DZm-l-cWw ]cn-K-Wn¡mw

DZm-l-cWw  3.13
Hcp {]tXyI Zn\-¯nÂ Hcp bqtdmbpsS hn\n-ab \nc¡v ` 55 BIp-¶p. cÊp \mW-b-

§Ä¡pw X½n-epÅ _Ôs¯ Xmsg X¶n-«pÅ eo\nbÀ {Km^nÂ sImSp-¯n-«pÊ- v. {Km^v {i²n¨v

hmbn¨v sImSp-¯n-«pÅ tNmZy-§Ä¡v D¯cw XcnI.
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(i) 4 bqtdmknsâ aqeyw cq]-bn-em-¡pI.

 (ii) 6 bqtdmknâ aqeyw cq]-bn-em-¡pI.

 (iii) ` 275 bqtdm-bn-em-¡pI

 (iv) ` 440 bqtdm-bn-em-¡pI

 \nÀ²m-cWw

  4 bqtdm-bpsS aqeyw y 
A£-¯n\p kam-´-c-ambn x = 
4  sâ {Km^v hn«p-hn-«pÅ tcJ- 
(dotted line) bmbn hc-bv¡pI 

Cu tcJ-bp-tSbpw X¶n-«pÅ 

tcJ-bp-tSbpw {]XntOZ-_nµp 

ImWp-I. 

 Cu _nµp-hnÂ \n¶pw 

x A£-¯n\p kam-´-c-ambn 

(dotted line) hc-bv¡pI tcJ y 
A£s¯ 220-þÂ tOZn-¡p-

¶p. 

(Nn{Xw ImWp-I) AXn-\mÂ 4 

bqtdm-bpsS hne `220 (Rs.220) 
BIp-¶p.

 (ii), (iii), (iv)  F¶o tNmZy-§-fpsS D¯-c-§Ä¡p-th Ên {ian-¡pI

A`ymkw 3.2
1. Xmsg X¶n-«pÅ hnh-c-§Ä¡v eo\n-bÀ {Km^v hc-bv¡pI

x 5 5 5 5 5 5
y 1 2 3 4 5 6

2. eo\n-bÀ {Km^p hc¨v hn«p-t]mb `mKw ]qcn-¸n-¡pI.

x 1 2 3 4 -
y 6 12 - - 30

4. y = 7x sâ {Km^v hc-bv¡pI

5. AIv_À 40 In.-ao./ aWn-¡qÀ Ønc thK-¯nÂ     
Imtdm-Sn-¡q-¶p. Zqc-þ-k-abw {Km^v hc-bv¡pI.     
200 In. ao. Zqcw k©-cn-¡p-¶-Xn\v AIv_À F{X
ka-b-sa-Sp¯p F¶v IÊp-]n-Sn-¡p-I.

6. 10%  hmÀjnI ]cn-i-\n-c-¡nÂ `20000 Hcp _m¦nÂ \nt£-]n-¡p-¶p. km[m-cW ]eni,
Imew F¶nh X½n-epÅ _Ô-¯nsâ {Km^v hc-bv¡pI. 4 hÀj-t¯-bv¡pÅ km[m-cW
]en-i-Im-Wp-I.

x 1 2 3 4 5
y 1 2 3 4 5

hiw (ao ) 2 3 4 5 6
hnkvXoÀ®w

(ao 2)
4 9 16 25 36

3. Hcp ka-N-Xp-c-¯nsâ hiw-þhnkvXoÀ®w
_Ô-¯nsâ {Km^v hc-bv¡pI.
hiw hnkvXoÀ®w

{]hÀ¯n
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D¯c§Ä
A²ymbw 1

A`ymkw 1.1
1. i) C ii) B iii) D iv) A v) D

vi) D vii) C

 2.  {IakwJy ]Z§Ä Nc§fpsS KpWm¦§Ä

i) 3 abc
– 5 ca

3
– 5

ii) 1, x, y2 Ønc]Zw, 1, 1

       iii)
3x2 y2

– 3xyz
y2

3
-3
1

      iv)

– 7

2 pq

7
5- qr

rp

Ønc]Zw

2

7
5-

1

v)

x
2
y
2
-

– 0.3 xy

2
1

2
1-

– 0.3

3. GI]Z§Ä : 3x2

 Zzn]Z§Ä : 3x + 2, x5 – 7, a2b + b2c , 2l + 2m.

 {Xn]Z§Ä : 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

A`ymkw 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.

H¶mas¯ GI]Zw "
c Êmas¯ GI]Zw .

2x – 3y 4x2 – 5xy 7x2y – 6x2y2

2x 4x 2 – 6xy 8x3 – 10x2y 14x3y – 12x3y2

– 3y – 6 xy 9 y2 – 12 x2y 15 xy2 – 21 x2y2 18 x3 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

 iv) 
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

A`ymkw 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) a  2 +
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)    – 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

7. ab = 
4
9 , a2 + b2 =  8. i) 80, 16,  ii) 196, 196 9. 625

10. x3 + (a + b + c) x2 + (ab + bc + ca) x + abc.

x2

__x2

4

41
1

__
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A`ymkw 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 + 5m 2)  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)

A`ymkw 1.5

 1. i) x
2

3
 ii) – 6y iii) 

3
2 a2b2c2   iv) 7m – 6

  v) 
3
5  xy vi) 9l2  m3 n5

 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 – 2n)

  v) (2a + 3b) vi) (a2 + b2) (a + b)
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A`ymkw 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 = 19sk.ao, b = 11sk.ao iv) 12, 48

  v) 12, 9 vi) 45, 27  vii) 4000    viii) 
5
3

  ix) \µn\nbpsS Ct¸mgs¯ hbÊv  15Dw tacnbpsS Ct¸mgs¯ hbÊv  45 Dw BIp¶p.

  x) `mcybpsS ]¦v = `1,50,000    aIsâ ]¦v = `1,00,000

A²ymbw 3

A`ymkw 3.1
2.  i) NXpÀ°mwiw I   ii) NXpÀ°mwiw II iii) NXpÀ°mwiw III  

  iv) NXpÀ°mwiw IV  v)  y-A£¯nÂ   vi) x-A£¯nÂ

  vii) x-A£¯nÂ    viii) NXpÀ°mwiw III ix) NXpÀ°mwiw I

  x) NXpÀ°mwiw II
3.

 _nµp NXpÀ°mwiw/A£w tPmSn

A y -A£¯nÂ (0,4)
B NXpÀ°mwiw II  (-3,2)
C x-A£¯nÂ (-5,0)
D NXpÀ°mwiw III (-4,-6)
E y-A£¯nÂ (0.-3)
F NXpÀ°mwiw IV (7,-1)
G x-A£¯nÂ (4,0)
H NXpÀ°mwiw I (6,3)
O tI{µ¯nÂ (0,0) 

6.  i) 40 sk.ao2   ii) 56sk.ao2  iii) 36sk.ao2  iv) 49sk.ao2

  v) 16 sk.ao2   vi) 12sk.ao2  vii) 18 sk.ao2 

7.  i) 26 sk.ao   ii) 30sk.ao  iii) 24sk.ao  iv) 28sk.ao

A`ymkw 3.2

5.  5 aWn¡qÀ 6. ` 8,000 
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