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Htc B[mcwsImÊpff LmXm¦§fpsS lcWw

Xmsg sImSp-¯n«pff DZm--lcW§sf \ap¡v \n-co-£n¡mw

i)	 27 ÷ 25	 =	
2

2
5

7

		  =	
2 2 2 2 2

2 2 2 2 2 2 2
# # # #

# # # # # #

		  =	 22

ii)                 	(– 5)4  ÷ (– 5)3  =  (– 5)4

 (– 5)3

 =  (– 5)4 ×(– 5) ×(– 5) ×(– 5)
(– 5)4 ×(– 5) ×(– 5) 

 =  – 5 

Cu DZm--lcW§fnÂ \n¶pw \ap¡v \n-co-£n¡mw:

s]mXphmbn  ‘a’ GsXmcp ]qPyaÃm¯ ]qÀ®m¦ kwJy BbmÂ

 a a am n m n
' = -  m , n F¶nh ]qÀ® kwJyIÄ, m > n BIp¶p.  

LmXm¦§fpsS LmXw

Xmsg ]dbp¶h ]cnKWn¡pI.

	 (i)	 (33)2 = 33 × 33 = 33+3 = 36

	 (ii)	 (22)3 = 22 × 22 × 22 = 22+2+2 = 26

CXnÂ \n¶pw s]mXphmbn ‘a’ GsXmcp ]qPyaÃm¯ ]qÀ®m¦hpw m,n F¶nh

]qÀ®kwJyIfpw BbmÂ am n^ h  = amn  Bbncn¡pw.

DZmlcWw 1.46

9 × 9 × 9 × 9 s\ 3 B[mcapff LmXm¦ cq]¯nsegpXpI.

\nÀ²mcWw

             \ap¡v 	9 × 9 × 9 × 9	 =	 94

	 \ap¡dnbmw	 9 	 =	 3 × 3

	 AXpsImÊv	 94	=	 (32)4

			   =	 38
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A`ymkw 1.12
	 1.	 icnbp¯cw sXcsªSps¯gpXpI.

	 i)	 am × ax   =

	 (A) am  x	 (B) am + x	 (C) am – x	 (D) amx  

	 ii)	 1012 ÷ 1010  =

	 (A)  102	 (B) 1	 (C) 0	 (D) 1010

	 iii)	 1010 × 102  =

	 (A) 105	 (B) 108	 (C) 1012	 (D) 1020

	 iv)	 (22)10 	=

	 (A) 25	 (B) 212	 (C) 220	 (D) 210

  LmXm¦ \nba§fp]tbmKn¨v  LmXm¦ cq]¯nÂ eLqIcns¨gpXpI.

	 2.	 i) 3 3 35 3 4
# # 	

		  ii) a a a3 2 7
# # 	

		  iii) 7 7 7x 2 3
# #

		  iv) 10 10 100 2 5
# # 	

		  v) 5 5 56 2 1
# #

	 3.	 i) 5 510 6
' 	

		  ii) a a6 2
' 	

		  iii) 10 1010 0
'

		  iv) 4 46 4
' 	

		  v) 3 33 3
'

	 4.	 i) 34 3^ h 	

		  ii) 25 4^ h 	

		  iii) 45 2^ h

		  iv) 40 10^ h 	

		  v) 52 10^ h
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 	 1.	 \nkÀ¤ kwJyIÄ N = {1, 2, 3, ...}
	 2.	 ]qÀ® kwJyIÄ W = {0, 1, 2, ...}
	 3.	 ]qÀ®m¦§Ä Z = {... – 3, – 2, – 1, 0, 1, 2, 3, ...}
	 4.	 cÊv [\ ]qÀ®m¦§fpsS KpW\^ew [\]qÀ®m¦amWv.

	 5.	 cÊv EW ]qÀ®m¦§fpsS KpW\^ew [\]qÀ®m¦amWv.

	 6.	 [\]qÀ®m¦w, EW]qÀ®m¦w F¶nhbpsS KpW\^ew EW ]qÀ®m¦amWv.

	 7.	 cÊv ]qÀ®m¦§fpsS lcWw Hcp ]qÀ®m¦aÃ.

	 8.	 ]qÀ® kwJybpsS Hcp `mKamWv `n¶w.

	 9.	 cÊv ]qPyaÃm¯ kwJyIfpsS KpW\^ew 1 BsW¦nÂ AhbnÂ Hmtcm¶pw          

]ckv]cw hyqÂ{Iaw Bbncn¡pw.

	 10.	 a × a × a × ... m {]mhiyw = am

		  ( ‘a’ bpsS m LmXw AsÃ¦nÂ ‘a’ bpsS LmXw m ) 
	 11.	 a bpw  b bpw ]qPyaÃm¯ GsX¦nepw cÊp ]qÀ®m¦hpw m, n F¶nh ]qÀ® 

kwJyIfpambmÂ

		  i)	 a am n = am n+

		  ii)	
a
a

n

m

 = am n- ,  ChnsS  m > n
		  iii)	 am n^ h  = a

mn

		  iv)	 (– 1)n = 1, n Hcp Cc« kwJybmIpt¼mÄ

				   (– 1)n = – 1, n Hcp Hä kwJybmIpt¼mÄ

HmÀ½nt¡Ê hkvXpXIÄ
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2.1 _oPKWnX hywPI§Ä

(i) apJhpc

\mw Bdmw ¢mÊnÂ  x + 10,  y – 9,  3m + 4,  2y – 8 F¶o eLp _oP KWnX 

hywPI§sf¡pdn¨v ]Tn¨n«pÊ v.

_oPKWnX¯nse  {][m\s¸« Bibw BWv hywPIw. Cu A²ymb¯nÂ _oPKWnX 

hywPIs¯¡pdn¨pw, AhbpsS  cq]oIcWs¯¡pdn¨pw, Ah F§s\ kwtbmPn¸n¡p¶ 

coXnsb¡pdn¨pw eLpkahmIy§Ä \nÀ²mcWw sN¿p¶ hn[s¯¡pdn¨pw \ap¡v ]

Tn¡mw.

(ii) Nc§Ä, Øncm¦w, KptWm¯c§Ä

Nc§Ä

Hcp ]Zw AYhm Hcp Afhv hyXykvX aqey§Ä DffXmbncp¶mÂ AXns\ Ncw 

(kwJym£cw) F¶p]dbp¶p.

Nc§sf {]Xn\n[oIcn¡m³  a,  b,  c,  x,  y,  z F¶n§s\bpff Cw¥ojv A£c§sf 

D]tbmKn¡p¶p.

Øncm¦w

Hcp ]Zw AYhm Hcp Afhv Øncamb Hcp A¡aqeyw DffXmbncp¶mÂ AXns\ 

Øncm¦w F¶p ]dbp¶p.

DZmlcWambn, 3, 25,
13
12- ,  8.9 F¶nhsbÃmw Øncm¦§fmIp¶p.

A¦KWnX hywPIw

Hcp kwJysb A¦KWnX {InbIÄ D]tbmKn¨v Iq«mbn hcp¶ kwJyIsf A¦KWnX 

hywPIw F¶p ]dbp¶p.

DZmlcWambn, 3 + (4 × 5),  5 – (4 × 2),  (7 × 9) ÷ 5  ,  (3 × 4) – (4 × 5 – 7) 
F¶nhsbÃmw A¦KWnX hywPI§fmWv.

_oP KWnX hywPIw

A¡§sfbpw Nc§sfbpw A¦KWnX {InbIfp]tbmKn¨v kwtbmPn¸n¨p In«p¶    

hywPIs¯ _oPKWnX hywPIw F¶p ]dbp¶p.

_oPKWnXw
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6xy F¶ ]Z¯nÂ 6,              
x, y F¶nh LSI§fmWv.

DZmlcWw 2.1

		  {]kvXmh\	 hywPIw

	 (i)	 y t\mSv 5 Iq«pI 	 y + 5

	 (ii)	 n Â \n¶v 8 Ipdbv¡pI	 n – 8

	 (iii)	 x s\ 12 sImÊv KpWn¡pI	 12 x

	 (iv)	 p sb 3 sImÊv lcn¡pI	 p
3

	 ]Zw

Hcp Øncm¦s¯ AYhm Hcp Ncs¯ AYhm Hcp Nc¯nsâbpw Øncm¦¯nsâbpw 

KpW\^es¯ AsÃ¦nÂ lcW^es¯ Hcp ]Zw F¶p ]dbp¶p.

 3x2, 6x , – 5 F¶nh  3 5x x62 + -  F¶ _oPKWnX hywPI¯nsâ ]Z§fmWv.

Hcp ]Zw F¶Xv

	 (i)	 Hcp Øncm¦amIp¶p.

	 (ii)	 Hcp NcamIp¶p. 	
	 (iii)	 Hcp Nc¯nsâbpw Hcp Øncm¦¯nsâbpw KpW\^eamIp¶p. 
	 (iv)	 cÊv AsÃ¦nÂ AXnÂ IqSpXÂ Nc§fpsS KpW\ ̂ eamIp¶p.

 ,a a4 7 32 + +  F¶ hywPI¯nsâ ]Z§Ä 4 , 7a a2 , 3 F¶nhbmWv. ]Z§fpsS 

F®w      3 BWv.
 - 6 18 7,p pq q92 2+ + -  F¶ hywPI¯nsâ ]Z§Ä 6 , 18 , 9p pq q2 2- ,    – 7  
F¶nhbmWv. ]Z§fpsS F®w 4 BWv. 

]Z§fpsS F®w ImWpI.

(i) 8b			   (iv) x y y x7 4 8 92 - + -

(ii) 3p – 2q		  (v) m n mn4 32 2+

(iii) 4 5a a2 + -

KptWm¯cw

ctÊm AXnÂ IqSpXÂ Nc§fpsS KpW\^e¯nsâ 

LSIs¯ KptWm¯cw F¶p ]dbp¶p. 

KptWm¯cw Øncm¦amsW¦nÂ AXns\ Øncm¦ 

KptWm¯cw  AYhm KpWm¦w F¶p ]dbp¶p.
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DZmlcWw 2.3

 	  – mn2  F¶ ]Z¯nÂ

	  mn2   sâ KptWm¯cw  – 1 BIp¶p.

	  – n is m2 sâ KptWm¯cw  m BIp¶p.

	  m  sâ KptWm¯cw  – n2  BIp¶p.

{Ia 

kwJy
hywPIw

y  AS§nbn«pff 

]Zw
y sâ KptWm¯cw

1 10 – 2y

2 11 + yz yz z

3 yn 102
+

4 m y n3 2
- +

DZmlcWw 2.2

5xy F¶ ]Z¯nÂ

xy  sâ KptWm¯cw 5 BIp¶p.

5x  sâ KptWm¯cw  y BIp¶p.

5y sâ KptWm¯cw  x BIp¶p.

KpWm¦w ImWpI

	 (i)	 3z	 (ii)	 8ax 	 (iii)	 ab 

	 (iv)	 – pq	 (v)	 mn
2
1 	 (vi)	 yz

7
4-    
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A`ymkw 2.1

	 1.	 icnbmb D¯cw sXcsªSps¯gpXpI.

	 (i)	    xy7-    sâ KpWm¦w 

	 (A) 7- 	 (B) x	 (C) y	 (D) xy
	 (ii)	   q-   sâ KpWm¦w

	 (A) q	 (B) q- 	 (C) 1	 (D) 1-

	 (iii)	  z  þÂ \n¶pw 12 Ipd¨mÂ In«p¶Xv

	 (A) 12 + z 	 (B) 12z 	 (C) z12 - 	 (D) z 12-

	 (iv)	 n  s\ 7 sImÊv KpWn¡pt¼mÄ In«p¶Xv.

	 (A) 7n	 (B) - n7 	 (C) 
n
7 	 (D) 

n
7-

	 (v)	 7  sâ IqsS  p  bpsS 3 aS§v Iq«pt¼mÄ In«p¶Xv.  

	 (A) 21p	 (B) p3 7- 	 (C) p3 7+ 	 (D) p7 3-

	 2.	 Xmsg X¶n«pffhbnÂ \n¶pw Øncm¦t¯bpw Nc§sfbpw thÀXncns¨gpXpI.

		  , 5, , , 9.5a xy p- -

	 3.	 _oPKWnX hywPI§fm¡n FgpXpI. 
		  (i)	 x  s\¡mÄ 6 IqSpXÂ

		  (ii)	 m-  Â \n¶pw 7 Ipd¨mÂ

		  (iii)	 3 q  t\mSv 11 Iq«nbmÂ

		  (iv)	 x sâ 3 aS§nt\mSv 10 IqSpXÂ

		  (v)	 y sâ 5 aS§nÂ \n¶pw 8 Ipdhv

	 4.	   3 4y yx x92 2
- +  F¶ hywPI¯nsâ Hmtcm ]Z¯nsâbpw KpWm¦s¯ FgpXpI.

	 5.	 x AS§nbn«pff ]Zw,   x  sâ KptWm¯cw F¶nh thÀXncns¨gpXpI.

	   (i) y x y2
+ 	  (ii) x x y3 3 2

+ +

	 (iii) z zx5 + + 	 (iv) x y xy y2 5 72 2 2
- +

	 6.	  y2   AS§nbn«pff ]Zw,  y2  sâ KptWm¯cw F¶nh thÀXncns¨gpXpI.

	 (i) my3 2
- 	 (ii) y x6 82

+ 	 (iii) x y xy x2 9 52 2 2
- +

(iii) LmXw

a F¶ Hcp Nc¯ns\ 5 {]mhiyw KpWn¡p¶Xns\ a a a a a a5
# # # # =  

Fs¶gpXmw. (LmXw 5 F¶p hmbn¡pI). AXpt]mse,  b b b b3
# # =  (bLmXw 3) Dw 

c c c c c4
# # # =  (c LmXw 4). ChnsS a, b, c F¶nh B[mc§fmWv. 5,3,4 F¶nh LmXw 

AsÃ¦nÂ kqNIw BIp¶p.
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   DZmlcWw 2.5

(i)	    x,   5 , 9x x- F¶nh kZriy]Z§fmWv. ChbnÂ  x NcamIp¶p.

	 (ii)	 4 , 7x y yx2 2
-  F¶nh kZriy]Z§fmWv. ChbnÂ  x y2  NcamIp¶p.

DZmlcWw 2.6

	 (i)	 6 , 6x y   F¶nh AkZriy ]Z§fmWv.

	 (ii)	 3 , 8 , 10xy x y2
-   F¶nh AkZriy ]Z§fmWv.

	

     (v) Hcp _oPKWnX hywPI¯nsâ IrXn 

 8 6 7.x x2
- +  F¶ hywPI¯nÂ  8 , 6 7x x and2

- , 8 , 6 7x x and2
-  F¶o 3 ]Z§Ä DÊv.

 8 ,x2 F¶ ]Z¯nÂ Ncw    x  sâ LmXw 2 BIp¶p.

 6x-  F¶ ]Z¯nÂ Ncw   x  sâ LmXw 1 BIp¶p.  
7 F¶ ]Z¯ns\ Øncm¦w AsÃ¦nÂ kzX{´]Zw F¶p ]dbp¶p.

7 F¶ ]Z¯ns\ x7 1 7 0
# =   F¶ ]Z¯ns\ Ncw   x - sâ LmXw ]qPyw BIp¶p.

apIfnÂ ImWn¨ncn¡p¶ hywPI¯nÂ  x8 2   F¶ ]Z¯nsâ Gähpw IqSnbLmXw                 	

	 2 BWv. AXpsImÊv  8x2 – 6x + 7  F¶ _oPKWnX hywPI¯nsâ IrXn 2 BIp¶p.�
 x y xy y6 2 3

2 2

+ +  F¶ hywPIs¯ ]cnKWn¡mw.

x y6
2  F¶ ]Z¯nÂ Nc¯nsâ LmXw 3 BIp¶p.

(x   sâ LmXhpw  y    sâ LmXhpw Iq«nbmÂ 3 In«p¶p. AXmbXv  2 + 1 = 3)
xy2  F¶ ]Z¯nÂ Nc¯nsâ LmXw 2 BIp¶p.

,y3
2 F¶ ]Z¯nÂ Nc¯nsâ LmXw 2 BIp¶p.

	 (ii)	 m F¶ ]Z¯nÂ Ncw  m  sâ LmXw 1 BIp¶p.

(iv) kZriy]Z§fpw AkZriy]Z§fpw

	 Hcp t]mse LmX-§-fp-f-fXpw Htc Ncw AsÃ-¦nÂ Nc-§-fpsS KpW-\- ^-e-am-bn-«p-ff         

]Z-§sf kZr-i-y-]-Z-§Ä F¶p ]d-bp-¶p. hy-X-ykvX LmX-§-fp-ffXpw hy-X-ykvX Ncw AsÃ-¦nÂ          

Nc-§-fpsS KpW-\-^-e-am-bn-«p-ff ]Z-§sf AkZr-i-y-]-Z-§Ä F¶p ]d-bp-¶p.

DZmlcWw 2.4

	 (i)	  a8 2
-  F¶ ]Z¯nÂ Ncw  a  bpsS LmXw 2 BIp¶p.

kZriy, AkZriy ]Z§sf IÊdnªv thÀXncn¡Â

	 (i)	 13x  ,  5x	 (iv)	 36mn ,  -5nm
	 (ii)	 -7m  ,  -3n	 (v)	 p q8 2

-   ,  3pq2

	 (iii)	 4x z2  ,  zx10 2
-
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AXmbXv,  x y xy y6 2 3
2 2

+ +  F¶ hywPI¯nÂ  x y6
2   F¶ ]Z¯nsâ Gähpw 

IqSnb LmXw 3. AXpsImÊv hywPI¯nsâ IrXn 3 BWv.

Hcp Ncw Dff Hcp _lp]Z hywPI¯nsâ Nc¯nsâ Gähpw IqSnb LmXs¯ Hcp _

lp]Z hywPI¯nsâ IrXn F¶p ]dbp¶p. H¶ne[nIw Nc§fpff _lp]Z hywPI¯nsâ 

IrXn hyXykvX ]Z§fnepff Nc§fpsS LmX§fpsS Gähpw IqSnb XpIbmWv.  

Ipdn¸v:  Hcp Øncm¦¯nsâ IrXn ]qPyw BIp¶p.

DZmlcWw 2.7
         hywPI¯nsâ IrXn  :   	  (i)	 5 6 10a a2

- +   sâ IrXn 2 BIp¶p.

	 (ii)	 3 7 6x xy2 2
+ +  sâ IrXn 3 BIp¶p.

	 (iii)	 3 8m n mn2 2
+ +  sâ IrXn 4 BIp¶p.

(vi) _oPKWnX hywPI¯nsâ aqeyw

Hcp _oPKWnX hywPI¯nÂ Nc§Ä DsÊ¶dnbmw.  Cu Nc§Ä¡v GXv hnebpw 

kzoImcyamWv.

DZmlcWambn,  Hcp ]pkvXI¯nsâ hne `x BsW¦nÂ \½Ä 5 ]pkvXI§Ä 

hm§pt¼mÄ \½Ä `5x sImSpt¡Ên hcpw.  ChnsS _oPKWnX hywPI¯nsâ aqeyw 5x  
F¶Xv x sâ hnesb B{ibn¨ncn¡p¶p.

 x = 4 BbmÂ  5x = 5 x 4 = 20 

 x = 30 BbmÂ 5x = 5 x 30 = 150
Hcp hywPI¯nsâ  aqeyw ImWp¶Xn\v \½Ä x þsâ hnesb hywPI¯nÂ 			

	 {]XnØm]n¡p¶p.  
DZmlcWw 2.8

x = 2 F¦nÂ Xmsg X¶n«pÅ hywPI§fpsS aqeyw ImWpI.

(i) x 5+ 	 (ii) x7 3- 	 (iii) x20 5 2
-

\nÀ²mcWw     x = 2  s\ {]XnØm]n¨mÂ

	 (i)	 x + 5	 =	 2 + 5 = 7

	 (ii)	 7x – 3	 =	 7 (2) – 3

			   =	 14 – 3 = 11

	 (iii)	 20 – 5x2	 =	 20 – 5 (2)2

			   =	 20 – 5 (4)

			   =	 20 – 20 = 0
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DZmlcWw 2.9

 3 2a band=- =, 3 2a band=- = F¦nÂ Xmsg X¶n«pÅ hywPI¯nsâ aqeyw ImWpI.

(i) a b+ 	 (ii) a b9 5- 	     (iii) a ab b22 2
+ +

\nÀ²mcWw   a = –3, 3 2a band=- = F¶o hneIÄ {]XnØm]n¨mÂ

	 (i)	 a + b	 =	 – 3 + 2 = – 1

	 (ii)	 9a – 5b	 =	 9 (– 3) – 5 (2)

			   =	 – 27 – 10 = – 37

	 (iii)	 a ab b22 2
+ + 	 =	 ( )3 2

-  + 2 (– 3) (2) + 22

			   =	 9 – 12 + 4 = 1

1.	  p 3=-  BbmÂ Xmsg X¶n«pÅ hywPI§fpsS aqeyw ImWpI.

	 (i)	 p6 3- 		 (ii)	 p p2 3 22
- +

2.	 Xmsg X¶n«pÅ hneIÄ A\pkcn¨v hywPI¯nsâ aqeyw \nÀ®bn¡pI

x 3 5 6 10

x-3

3.	 Nc¯nsâ hne ImWpI

 x
2 x 6 14 28 42

A`ymkw  2.2
	 1.	 icnbp¯cw sXscsªSps¯gpXpI.

	 (i)	   5m mn n25 42 2
+ +   F¶ hywPI¯nsâ IrXn

	 (A) 1	 (B) 2	 (C) 3	 (D) 4
	 (ii)	 p 40=   ,  q 20=  F¦nÂ  p q 8- +^ h   F¶ hywPI¯nsâ aqeyw 

	 (A) 60	 (B) 20	 (C) 68	 (D) 28 
	 (iii)	 x y x y y

2 2 2

+ +      F¶ hywPI¯nsâ IrXn

	 (A) 1	 (B) 2	 (C) 3	 (D) 4
	 (iv)	 m = 4-  F¦nÂ   3m + 4   F¶ hywPI¯nsâ aqeyw

	 (A) 16	 (B) 8	 (C) 12- 	 (D) 8-
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	 (v)	 p = 2  ,  q  = 3 F¦nÂ  ( )p q p q+ - -^ h   F¶ hywPI¯nsâ aqeyw

		  (A) 6	          (B) 5	         (C) 4	       (D) 3
	 2.	 Xmsg X¶n«pffhbnÂ kZriy]Z§sf thÀXncns¨gpXpI.

	 (i)	 , ,x y x4 6 7

	 (ii)	 , ,a b b2 7 3-

	 (iii)	 ,3 , 3 , 8xy x y y yx2 2 2
- -

	 (iv)	 , , ,ab a b a b a b72 2 2 2

	 (v)	 5 , 4 , 3 , , 10 , 4 , 25 , 70 , 14pq p q p q p p pq q p q2 2 2 2 2
- -

	 3.	 hywPI¯nsâ IrXn FgpXpI

	 (i)	 x yz2
+ 		  (ii)	 15 3y2

- 	 (iii)	 x y xy6 2
+

	 (iv)	 a b ab72 2
- 		  (v) 	 1 3 7t t2- +

	 4.	 ,x 1=- BbmÂ Xmsg sImSp-¯n-«p-ffhbpsS aqeyw ImWp-I

	 (i)	 x3 7- 		  (ii)	 x 9- + 	 (iii)	 x x3 72
- +

	 5.	 a 5=  ,  ,b 3=-  BbmÂ Xmsg sImSp-¯n-«p-ffhbpsS aqeyw ImWp-I.

	 (i)	 a b3 2- 		  (ii)	 a b2 2
+ 		 (iii)	 a b4 5 32

+ -

2.2 hywPI§fpsS k¦e\hpw hyhIe\hpw

kZriy]Z§fpsS k¦e\hpw hyhIe\hpw

\½Ä kZriy]Z§sfbpw AkZriy]Z§sfbpw Ipdn¨v ap¼v ]Tn¨n«pÊv.

k¦e\¯nsâ ASnØm\ XXzw F¶Xv kZriy ]Z§sf am{Xta \ap¡v Iq«m³ 

km[n¡pIbpffq.

ctÊm AXne[nItam kZriy ]Z§fpsS XpI ImWp¶Xn\v, AhbpsS 

KptWm¯c§sf \ap¡v Iq«mw.  AXpt]mse cÊv kZriy ]Z§fpsS hyhIe\w 

sN¿p¶Xn\v AhbpsS KptWm¯c§fpsS hyXymkw \ap¡p IÊp]nSn¡mw.

kZriy ]Z§fpsS XpI AYhm hyhIe\w IÊp]nSn¡p¶Xn\v cÊv coXnIÄ DÊv.  

     Ah, 	 (i)   XncÝo\ coXn

	 (ii)  ew_ coXn

(i) XncÝo\ coXn: XncÝo\ coXnbnÂ kZriy ]Z§sf {IaoIcn¨v k¦e\w AsÃ¦nÂ 

hyhIe\w sN¿mw.

DZmlcWw 2.10
		  2x  ,  5x  Iq«pI

\nÀ²mcWw:	 x x x2 5 2 5 #+ = +^ h

	 =	 x7 #

	 =	 x7
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(ii) ew_ coXn: ew_ coXnbnÂ kZriy ]Z§sf H¶n\pXmsg asäm¶mbn FgpXn k¦e\w 

AsÃ¦nÂ hyhIe\w sN¿mw.

DZmlcWw 2.11

	 4a  ,  7a  s\ Iq«pI

\nÀ²mcWw:	 4 a

	 +  7 a

	 11 a
DZmlcWw 2.12

 7 , 4pq pq-   ,  pq2  s\ Iq«pI

\nÀ²mcWw:	         XncÝo\  coXn                                ew_ coXn

	 pq pq pq7 4 2- + 	 7 pq

	 pq7 4 2 #= - +^ h 	 – 4 pq

	 =5 pq 	 + 2 pq

		  5 pq
DZmlcWw 2.13

5 , 7 , 3 , 4x y x y x y x y2 2 2 2
-  sâ XpI ImWpI

\nÀ²mcWw:	       XncÝo\  coXn                                   ew_ coXn

	 x y x y x y x y5 7 3 42 2 2 2
+ - + 	 x y5 2

	 = x y5 7 3 4 2
+ - +^ h 	 + x y7 2

	 = x y13 2 	 3x y2-

		  + x y4 2

		  x y13 2

DZmlcWw 2.14

7a bnÂ  \n¶pw 3a  hyhIe\w sN¿pI

\nÀ²mcWw:	       XncÝo\  coXn                                   ew_ coXn

	 7 3a a a7 3- = -^ h 	 7 a
	 = 4 a	 + 3 a
		  (-)           (NnÓw amäpI)

		        4 a
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Hcp kwJybnÂ \n¶v asämcp kwJy Ipdbv¡p¶Xn\v B kwJytbmsSm¸w AXnsâ 

k¦e\ hn]coXw sImÊv Iq«nbmÂ aXnbmIpw.  AXmbXv  6 -Â \n¶v  4 - s\ 

Ipdbv¡p¶Xn\v   4 - sâ NnÓ¯ns\ amän Iq«Ww.  AXns\ 6 – 4= 2 F¶v FgpXmw.

Ipdn¸v: Hcp ]Z¯ns\ Ipdbv¡p¶Xpw, AXnsâ k¦e\ hn]coXw sImÊv Iq«p¶Xpw 

Xpeyambncn¡pw. DZmlcWambn  + 3a Ipdbv¡p¶Xpw –  3a Iq«p¶Xpw XpeyamWv.

DZmlcWw 2.15
(i)	 9xy  Â \n¶pw xy2-  Ipdbv¡pI.
\nÀ²mcWw:	 9 xy
	 – 2 xy 
	 (+)	 (NnÓw amäpI)

	  11 xy	
(ii) Ipdbv¡pI 
	8 6p q p qfrom2 2 2 2

-   Â \n¶pw + p q8 2 2  Ipdbv¡pI

\nÀ²mcWw:	 p q6 2 2
-    

	 + p q8 2 2

	 (–)	
	          p q14 2 2

-     
kZriy ]Z§sf Iq«pIbpw Ipdbv¡pIbpw sN¿p¶ t]mse, AkZriy ]Z§sf 

Iq«pIbpw Ipdbv¡pIbpw sN¿m³ km²yaÃ.

DZmlcWambn : x  sâ IqsS  7 - s\ Iq«p¶Xns\  x + 7 F¶v FgpXmw.  ]Z§Ä  7        

\pw x \pw amäw CÃ.  (AXpt]mse \ne\nÂ¡pw)

AXpt]mse xy4  , 5  F¶o AkZriy ]Z§sf \½Ä Iq«pt¼mÄ  .xy4 5+   F¶v 

In«p¶p.  	
  5pq Â \n¶pw 6 Ipdbv¡pt¼mÄ  5pq-6 In«p¶p.  	

DZmlcWw 2.16

6a + 3 ,  4a 2-  Iq«pI.

\nÀ²mcWw:	
kZriy]Z§Ä

kZriy]Z§Ä
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		  = 6a + 4a + 3 – 2	     (kZriy]Z§sf {IaoIcn¨mÂ)

		  = 10a + 1

DZmlcWw  2.17

eLqIcn¡pI  t t6 5 1+ + + .

\nÀ²mcWw: 	

		  = 6t + t + 5 + 1	   (kZriy]Z§sf {IaoIcn¨mÂ)

		  =  7t + 6
DZmlcWw  2.18

 5 8 3 4 5y z yand+ + -, 5 8 3 4 5y z yand+ + -  Iq«pI

\nÀ²mcWw:
	 5 8 3 4y z y 5+ + + - 	       
	 = 5 4 8 5 3y y z+ + - + 	 (kZriy]Z§sf {IaoIcn¨mÂ)

	 = 9 3 3y z+ + 		  (AkZriy]Zw 3z amäanÃ)

DZmlcWw  2.19
hywPIs¯ eLqIcn¡pI.  15 10 6 6 3 5n n n n n2 2

- + - - +

\nÀ²mcWw:

kZriy]Z§sf {IaoIcn¡pt¼mÄ

15 6 10 6 3n n n n n 52 2
- - + - +

	 5n n15 6 10 6 32
= - + - + - +^ ^h h 	

	 =  n n9 7 52
+ - +^ h

	 =  9 7 5n n2
- +

DZmlcWw  2.20

10 5 2 , 4 4 5x xy y x xy y2 2 2 2
- + - + + , 3 2 6x xy y2 2

- -  F¶nh Iq«pI

\nÀ²mcWw:	 x xy y10 5 22 2
- +

	 x xy y4 4 52 2
- + +

	 x xy y3 2 62 2
+ - -

                                x xy y9 32 2
- +

Iq«pI 
	 (i)	 8 7 , 3 4 5m n n m- - +

	 (ii)	 ,a b a b+ - +

	 (iii)	 4 , 5 , 3 , 7a a a a2 2 2 2
- -

kZriy]Z§Ä

kZriy]Z§Ä
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DZmlcWw  2.21

 a b8 9- +  Â \n¶pw  a b6 3-   Ipdbv¡pI.

\nÀ²mcWw:	 8 9a b- +

	 a b6 3+ -

	 (–)	 (+)
	   a b14 12- + 				  

DZmlcWw  2.22

2 3p q p q5 3from- - +^ ^h h Â \n¶pw 2 p q-^ h Ipdbv¡pI.

\nÀ²mcWw:	 2p q p q3 5 3- + - -^ ^h h

	 = p q p q15 3 9 2 2- + - +

	 = p p q q15 2 3 2 9- - + +

	 = p q13 9- +

DZmlcWw  2.23

3a b ab2 2
- -  Â \n¶v 3a b ab2 2

+ -   Ipdbv¡pI   

\nÀ²mcWw:

	 XncÝo\ coXn	       ew_coXn

	 a b ab a b ab3 32 2 2 2
- - - + -^ ^h h	 a2   –   b2    –   3ab

		  3 3a b ab a b ab2 2 2 2
= - - - - + 	 a2   +   b2   –  3ab

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

		  =  2b2
- 	 –  2 b2

DZmlcWw  2.24

 5 7 8, 4 7 3, 2A Bx x x x find A B2 2
= + + = - + -   F¦nÂ 5 7 8, 4 7 3, 2A Bx x x x find A B2 2

= + + = - + -  ImWpI.

\nÀ²mcWw:  	2A	 =2 x x5 7 82
+ +^ h

		       = x x10 14 162
+ +

Ct¸mÄ  	2 A – B	 x x x x10 14 16 4 7 32 2
= + + - - +^ ^h h

		      x x x x10 14 16 4 7 32 2
= + + - + -

		      x x6 21 132
= + + 	       

 
8 5,

m n m n

8 5

2 2 2

- - = - +

- - =- +

^

^

h

h

kwJyIfpsS NnÓ§sf ssIImcyw 

s N ¿ p ¶ X p t ] m s e _ o P K W n X                

]Z§ fpsS NnÓ§sfbpw ssIImcyw 

sN¿mw.
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DZmlcWw  2.25

 b14 2   Â \n¶pw F{X Ipd¨mÂ  b6 2  In«pw

\nÀ²mcWw:	 b14 2

	 b6 2

	 (–)	
	 b8 2

DZmlcWw  2.26

a b ab3 4 52 2
- +   Â \n¶pw F{X Ipd¨mÂ    a b ab62 2

- - +  In«pw

\nÀ²mcWw:

 	 3 4 5a b ab2 2
- +

          6a b ab2 2
- - +

        (+)    (+)     (–)

           4 3a b ab2 2
- -

A`ymkw 2.3
	 1.	 icnbmb D¯cw sXcsªSps¯gpXpI.

	 (i)	 Iq«pI  4x,  x8-  ,  7x    

	 (A) 5x	 (B) 4x	 (C) 3x	 (D) 19x
	 (ii)	 Iq«pI   2ab,     4ab,   ab8-    

	 (A) 14ab	 (B) ab2- 	 (C) ab2 	 (D)  ab14-

	 (iii)	 ab bc ab5 3+ - F¶Xv

	 (A) ab bc2 + 	 (B) ab bc8 + 	 (C) ab9 	 (D)  ab3

	 (iv)	 y y y y5 3 4
2 2

- - +     F¶Xv

	 (A) y y9 4
2

+ 	 (B) y y9 4
2

- 	 (C) y y2
2

+ 	 (D) y y2
2

-

	 (v)	 3 2xA and= + , B = 6x 5-  F¦nÂ A -  B F¶Xv

	 (A) x3 7- + 	 (B) x3 7- 	 (C) x7 3- 	 (D) 9x 7+      

    Ipdbv¡pI

  	(i) a b a bfrom- +^ ^h h Â \n¶v             s\

  (ii) (– 2x + 8y) Â\n¶v  (5x – 3y) s\ 

a b a bfrom- +^ ^h h
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	 2.	 eLqIcn¡pI.

	 (i)	 a b a b6 3 7 5- + +

	 (ii)	 8 5 3l l l l2 2
- - +

	 (iii)	 z z z z z10 2 7 142 2 2
- + - + -

	 (iv)	 p p q q q p- - - - -^ ^h h

	 (v)	 3 3 4 5 2mn m nm n m n32 2 2 2
- + - - +

	 (vi)	 x xy y x xy y4 5 3 3 2 42 2 2 2
- + - - -^ ^h h

	 3.	 Iq«pI

	 (i)	 7 , 8 , 10 ,ab ab ab- ab3-

	 (ii)	 , 2 ,s t s t s t+ - - +

	 (iii)	 3 2 , 2 3a b p q- +

	 (iv)	 2 5 7, 8 3 3, 5 7 6a b a b a b+ + - + - - -

	 (v)	 , ,x y x y x y6 7 3 8 7 4 4 2+ + - - - - +

	 (vi)	 6 3, 3 9, 4 10c c c c c2 2
- + - - + +

		  (vii)	 6m2n + 4mn – 2n2 + 5, n2 – nm2 + 3, mn – 3n2 – 2m2n – 4
	 4.	 Ipdbv¡pI

	 (i)	 a14   Â \n¶pw  a6

	 (ii)	  a b6 2   Â \n¶pw a b2-

	 (iii)	 x y4 2 2
-    Â \n¶pw  x y7 2 2   

	 (iv)	 xy 12+   Â \n¶pw   xy3 4-  
	 (v)	 n m5 -^ h Â \n¶pw    m n 3-^ h   
	 (vi)	 10 6p p2

- -  Â \n¶pw  p p9 52
-  

	 (vii)	 5 9m2
-  Â \n¶pw  m m3 6 32

- + +   
	 (viii)	 6 10s -   Â \n¶pw   6s s122

- + -

	 (ix)	 n mn m6 4 42 2
- -    Â \n¶pw   5 3m mn n62 2

+ -

	 5.	 (i)   x xy y3 32 2
+ +  -t\mSv GXv Iq«nbmÂ ?x xy4 62

+  In«pw ?

		  (ii)  p q4 6 14+ +   -Â \n¶pw  GXv Ipd¨mÂ ?p q5 8 20- + +  In«pw?

		  (iii)  8 3 9, 9x y yA B= - + =- -   4 9x yC = - -  F¦nÂ  A B C.+ -  ImWpI

	 6.	 Hcp {XntImW¯nsâ aq¶v hi§Ä 3 4 2, 7a b a+ - - , .a b2 4 3- +  F¶nhbmWv.

		  Npäfhv ImWpI?

	 7.	 ZoÀL NXpc¯nsâ hi§Ä x3 2+  ,  x5 4+  BWv.  AXnsâ Npäfhv ImWpI?

	 8.	 dmw Hcp jÀ«n\pthÊn   4a+3 cq]bpw Hcp ]pkvXI¯n\p thÊn  a8 5-  cq]bpw sNehgn¨p.  

BsI sNehgn¨ XpI F{X?

	 9.	 Hcp sshZypXI¼nbpsS \ofw x10 3-  aoäÀ.  AXnÂ \n¶pw  x3 5+ aoäÀ apdns¨Sp¯p 		

D]tbmKn¨ tijw _m¡nbpÅ I¼nbpsS \ofsa{X? 
	 10.	  3 5p pA 2

= + +  ,  2 5 7p pB 2
= - -  F¦nÂ  

		  (i) 2A + 3B		  (ii) A-B  ImWpI

	 11.	   8m mP 2
= +  ,  3 2m mQ 2

=- + -  F¦nÂ  8of P Q+-   sâ aqeyw ImWpI



A²ymbw 2

56

	 1.	 _oP KWnXw F¶Xv KWnX imkv{X¯nsâ Hcp imJbmWv. CXnÂ A£c§Ä, 

kwJyIÄ, KWnX {InbIÄ F¶nh DÄs¸Sp¶p.

	 2.	 hyXykvX hneIsf \nÀ®bn¡p¶ Afhns\ Hcp Ncw AsÃ¦nÂ kwJym£cw 

F¶p ]dbp¶p.

	 3.	 Hcp Afhv Øncamb Hcp A¡aqeyw DÊmbncp¶mÂ AXns\ Øncm¦w F¶p 

]dbp¶p.

	 4.	 Nc§fpw A¡§fpw H¶p tNÀ¶pff kÖoIcWs¯ _oPKWnX hywPIw 

F¶p ]dbp¶p.

	 5.	 ]Z§ÄsImÊv cq]oIcn¡p¶XmWv Hcp hywPIw.

	 6.	 Hcpt]mse LmX-§-fp-f-fXpw Htc Ncw AsÃ-¦nÂ Nc-§-fpsS KpW-\^-e-              

am-bn-«p-ff ]Z-§sf kZr-i-y-]-Z-§Ä F¶p ]d-bp-¶p. hy-X-ykvX LmX-§-fp-ffXpw    

hy-X-ykvX Ncw AsÃ-¦nÂ Nc-§-fpsS KpW-\-^-e-am-bn-«p-ff ]Z-§sf AkZr-i-y- 

]-Z-§Ä F¶p ]d-bp-¶p.

	 7.	 Hcp Ncapff Hcp _lp]Z hywPI¯nsâ Nc¯nsâ Gähpw IqSnb LmXs¯ 

IrXn F¶pw, H¶ne[nIw Nc§Ä Dff Hcp _lp]Z hywPI¯nsâ IrXn 

F¶Xv hyXykvXamb ]Z§fpsS Nc§fpsS LmX§fpsS Gähpw IqSnb 

XpIbmWv.

	

HmÀ½nt¡Ê hkvXpXIÄ
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PymanXn KWn-X-¯nsâ Hcp imJ-bmWv. Pyman-Xob cq]-§sf¡pdn¨pÅ  Bibw 

Xcp-¶Xv Pyman-Xn-bm-Wv. {Ko¡v ]Z-¯nÂ ‘Pyman-Xn-’bpsS AÀ°w ‘`qan-bpsS Afhv ’ F¶m-

Wv. BIrXn, hen-¸w, KpW-§Ä F¶n-hsb¡pdn-¨pÅ ]T-\-amWv Pyman-Xn. _ln-cm-Im-i- K-th-

£Ww, inev]imkv{Xw, b{´-\nÀ½mW imkv{Xw, BteJw hc-bv¡Â F¶n-hbv¡pw PymanXn 

hf-sc-b-[nIw {]tbm-P-\-s¸-Sp-¶p. 

3.1. ]p\x]cn-tim-[\

ASn-Øm\ Pyman-Xnb Bi-b-§Ä:
Pyman-Xnb Bi-b-§-sf-¡p-dn¨v \mw ap³ ¢mÊp-I-fnÂ ]Tn-¨n-«pÊ-v. Ah \ap¡v hoÊpw 

HmÀ½n-¡mw.

_nµp

s]³kn-ensâ IqÀ¯ A{Kw sImÊv IS-em-knÂ       

Hcp Ip¯p CSp-I. Cu Ip¯v _nµp F¶ Bibw Xcp-

¶p. _nµp Hcp Øm\s¯ Ipdn-¡p-¶p. _nµp-hn\v \of-

tam, hoXn-tbm, L\-tam CÃ. _nµp-¡sf¡pdn-¡p-¶-Xn\v 

Cw¥ojv A£-c-amebnse henb A£-c-§-fmb A, B, C, D  
apX-em-bh D]-tbm-Kn-¡p¶p.

tcJ
tcJ F¶Xv XpSÀ¶p k©-cn-¡p¶ _nµp-

¡-fm-Wv. Hcp IS-em-knÂ  Hcp s]³knÂ sImÊv 
XpSÀ¶v _nµp-¡Ä C«mÂ AXns\ tcJ F¶p 
Ipdn-¡mw. tcJbv¡v \of-apÊ-v. F¶mÂ hoXn CÃ. 
tcJ AB sb ABFs¶-gp-Xmw. tcJsb kqNn-¸n-
¡p-¶-  Xn-\mbn sNdnb A£-c-§-fmb l,  m,  n XpS-
§n-bh D]-tbm-Kn-¡p-¶p. \mw tcJsb hmbn-t¡Ê-
Xv tcJ l, tcJ  m, tcJ  n F¶n-§-s\-bm-Wv.
civan

Hcp Znibnte¡v am{Xw \o§nt]mIp¶Xpw Hcp _nµphnÂ \n¶pw Bcw`n¡p¶Xpamb 
tcJbmWv civan. civan Bcw`n¡p¶ _nµphns\ {]mcw` _nµp F¶p ]dbp¶p.

civan OA sb OA  F¶v Fgp-XWw. civan O bnÂ XpS§n                          

A bnÂ IqSn IS¶pt]mIp¶p. 

Nn{Xw . 3.1

Nn{Xw . 3.2

Nn{Xw . 3.3
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Nn{Xw . 5.4

  tcJm-JWvUw

 AB  Hcp t\ÀtcJ F¶ncn¡s«.

AB bnepÅ cÊp _nµp-¡-fmWv C bpw D bpw. CD 
F¶Xv AB bpsS Hcp `mKamWv. CD sb tcJm-JWvUw F¶p           

]d-bp-¶p. tcJm-JWvUw CD sb CD   F¶p Fgp-Xmw. 

Xew

Xew F¶Xv Ah-km-\-an-ÃmsX FÃm Zni-bn-tebv¡pw ]c¶v t]m-Ip¶ {]X-e-am-Wv.                

tai-¸p-dw, »m¡v t_mÀUv, `n¯n-IÄ F¶nh Xe-¯n\v DZm-l-c-W-§-fm-Wv.

3.2. {]Xn-km-ayX

{]Xn-km-ayX F¶ {][m-\-s¸« Pyman-Xob Bibw s]mXp-hmbn {]Ir-Xn-bnepw ssZ\w-Zn\ 

Pohn-X-¯nÂ D]-tbm-Kn-¡p¶ hkvXp-¡-fnepw \ap-¡v ImWp-hm³ km[n-¡p-¶p.  Nn{X-Im-c³,     

\nÀ½m-Xm-hv, cq]tcJ X¿m-dm-¡p-¶-hÀ, inev]n XpS-§n-b-hÀ {]Xn-km-ayX Bibw D]-tbm-Kn-¡p-

¶p. tX\o¨¡qSv,  ]q¡Ä, Ce-IÄ,     IÀ¨o-^v, Krtlm-]-I-c-W-§Ä F¶nhsbÃmw {]Xn-km-ayX 

amXr-I-bn-emWv  cq]Iev]\ sNbvXn-«p-Å-Xv.

Nn{Xw . 3.5

Hcp hkvXp-hnsâ kmayX BIr-Xn-bnepw cq]-¯nepw cÊp ]Ip-Xn-Ifpw H¶p                                

t]m-sebn-cn-¡pw. Hcp Nn{X¯ns\ a²y-¯nÂsh¨v aS-¡n-bmÂ 

CSXp ]Ip-Xnbpw heXp ]Ip-Xnbpw GI-tZiw Htc BIrXn 

DÅ-Xmbncp¶mÂ Nn{Xw {]Xn-km-ay-X-bn-em-sW¶v \ap¡v ]d-bmw.

DZm-l-c-W-ambn Hcp B¸n-fns\ cÊv ka-`m-K-§-fmbn apdn-

¡p-I. B cÊv `mK-§-fpw Hcpt]mse BsW¦nÂ Nn{Xw (5.6) 

{]XnkmayXbnemsW¶v \ap¡v \nco£n¡mw.

Nn{Xw . 3.6

Nn{Xw . 3.4

B{K-bn-epÅ XmPva-lÂ Hcp              

{]Xn-km-ayX kvamc-I-am-Wv.
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IqSmsX Nn{X-i-e`w  {]Xn-km-ay-Xbv¡v DZm-l-c-W-am-Wv. Nn{X-i-e-`-¯nsâ a²y-¯nÂ           

IqSn-   h-c-¨mÂ cÊv ]IpXn `mK-§fpw H¶pt]m-en-cn-¡pw.

Nn{Xw . 3.7

{]Xn-km-ayX ]e-X-c-¯n-epÊ-v. ChnsS \ap¡v CXns\¸än NÀ¨ sN¿mw 

	 1.	 {]Xn-km-ayXmtcJ AsÃ-¦nÂ {]Xn-km-ay-Xm-A-£w

	 2.	 ZÀ¸W {]Xn-km-ayX 

	 3.	 NpäÂ {]Xn-km-ay-X

1. {]Xn-km-ayXmtcJ AsÃ-¦nÂ {]Xn-km-ay-Xm-A-£w.

Nn{Xw 5.8 þÂ DÅ-Xp-t]mse cÊv Xpey-`m-K-§fnembn Hcp tcJ hc-bv¡p-I. tcJ-bnÂ 

h¨v Nn{X-¯ns\ cÊv ka-`m-K-§-fmbn aS-¡p-t¼mÄ cÊp-`m-K-§fpw H¶pt]mencp-¶mÂ B 

tcJsb                  {]Xn-km-ay-Xm-tcJ F¶p ]d-bp-¶p. 

Hcp tcJ Hcp Nn{X¯ns\ cÊv Xpey `mK-§-fnembn 

hn`-Pn-¡p-t¼mÄ  DÊm-Ip¶  CS-Xv,  heXv  `mK-§Ä  Hcp         

t]mse-bm-sW-¦nÂ B tcJsb kw_-Ôn¨v Nn{Xw {]Xn-km-

ay-X-bn-em-sW¶v ]d-bmw. Cu tcJ-sb-bmWv {]Xn-km-ayXm tcJ 

AsÃ-¦nÂ {]Xn-km-ayXm A£w F¶p ]d-bp-¶p.

{]hÀ¯\w: 1

Hcp ZoÀLNXpc t]¸À IjvWw 

FSp-¡p-I. AXnsâ \ofh-i-§Ä 

tNÀ¯v aS-¡pI AXns\ \nhÀ¯n-bn«v 

hoXn hi-§Ä tNÀ¯v aS-¡p-I. F¶n«v 

t]¸-dns\ \nhÀ¯n t\m-¡n-bmÂ cÊv 

{]Xn-km-ay-Xm-tcJ ImWmw.

Nn{Xw . 3.9

Nn{Xw . 3.8

{]Xn-km-ayX
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Cu t]¸À aS¡Â {]tbmK¯nÂ,
ZoÀLNXpc¯nÂ cÊv {]XnkmayXmtcJ DsÊ¶v \n§Ä¡p a\ÊnemIp¶p.

         NÀ¨ sN¿p-I  :  kmam-´-cn-I-¯n\v {]Xn-km-ay-X-tcJ DtÊm ?

{]hÀ¯\w: 2

\n§-fpsS Pyman-Xn-s]-«n-bnÂ \n¶v , , .30 60 90
0 0 0  F¶o Af-hp-I-fpÅ aqe-

a«w FSp-¡p-I. AXp-t]mse Af-hp-I-fpÅ asämcp aqe-a«w IqSn FSp-¡p-I.  
Nn{X-¯nÂ ImWp-¶-Xp-t]mse Hcp ]«-¯nsâ BIr-Xn-bnÂ tNÀ¡p-I. (Nn{Xw 

3.10)
	 Cu cq]-¯n\v F{X {]Xn-km-ayXm tcJ-IÄ DÊv ?

	 \n§-Ä \nco-£-n¨p t\m-¡n-bmÂ ]«-¯nsâ BIr-Xn-bn-epÅ Nn{X-¯nsâ         

{]Xn-km-ayXmtcJ AXnsâ Ip¯-s\-bpÅ hnIÀ®-am-Ip-¶p. 

{]hÀ¯\w : 3

X¶n-«pÅ {Ia _lp-`p-P-§-fnÂ F{X {]Xn-km-ay-Xm-tc-J-IÄ DsÊ¶v t]¸À aS-¡nbpw, 

hc¨pw icn-t\m-¡p-I. Ip¯n« hcIsf hc¨v {]Xn-km-ay-Xm-tc-J-IÄ t\m¡pI. 

Nn{Xw . 3.11
	 apIfn-epÅ t]¸À aS-¡p-IfnÂ \n¶v \n§Ä a\-Ên-em-¡p-¶Xv 

	 (i)	 ka-`pP {XntIm-W-¯n\v aq¶v {]Xn-km-ayXm tcJ-IÄ ImWp-¶p.

	(ii)	 ka-N-Xp-c-¯n\v \mev {]Xn-km-ayXm tcJ-IÄ 

ImWp-¶p 

	(iii)	 {Ia-]-©-`p-P-¯n\v A©v {]Xn-km-ayXm 	 t c J -

IÄ ImWp-¶p.

	(iv)	 {Ia jUv`p-P-¯n\v Bdv {]Xn-km-ayXm tcJ-IÄ 

ImWp-¶p.

Hmtcm {Ia-_-lp-`p-P-¯n\pw AXnsâ hi-§Ä¡\p-k-cn¨v {]Xn-km-ayXm tcJ-IÄ DÊv.

Nn{Xw . 3.10

ka-`pP {XntImWw kaNXpcw {Ia-]-©-`pPw {Ia-j-Uv`pPw

Hcp _lp-`p-P-¯nsâ hi-
§Ä Xpeyw, tIm-Wp-IÄ 
Xpeyw F¦nÂ B _lp-
`pPw {Ia_lp-`pPw F¶-
dn-b-s¸-Sp-¶p.
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Nne hkvXp¡Ä¡pw Nn{X-§Ä¡pw {]Xn-km-ayXm tcJ CÃ.

Nn{Xw .3.12
apI-fnÂ X¶n-cn-¡p¶ Nn{X-§sf \nco-£n-¡p-I. Ahsb cÊv ka-`m-K-§m-fmbn hn`-Pn-

¡m³ km[y-a-Ã. AXp-sImÊv Ahbv¡v {]Xn-km-ayXm tcJ-IÄ CÃ.  

 

ZÀ¸W {]Xn-km-ayX

	 \½Ä Hcp I®m-Snsb t\m-¡p-t¼mÄ \½psS {]Xn-_nw_w I®m-Sn-bpsS      

]pd-InÂ ImWp-¶p. CXn\v ImcWw {]Xn-_nw_w {]Xn-^-en-¡p-¶Xv sImÊmWv 

CXnÂ \n¶pw \ap¡v a\-Ên-em-hp-¶Xv hkvXp F{X Zqc-̄ nÂ Ccn-¡p-¶p-thm AtX 

Afhv Zqc-¯nÂ {]Xn _nw_w ImWp-¶p.

apI-fnÂ ImWp¶ Nn{X-¯nÂ t\Àtc-J-bpsS ]pd¯v I®mSn hbv¡p-t¼mÄ ]IpXn`mKw 

I®m-Sn-bnepw ]IpXn `mKw Xd-bnepw ImWp-¶p. I-®mSn t\Àtc-Jsb cÊmbn hn`-Pn-¡p-¶p.      

(Nn{Xw :3.13 Â) t\ÀtcJ cÊv ka-`m-K-§-fmbn hn`-Pn-¡p-¶p. CXnÂ \n¶v ZÀ¸W {]Xn-km-ayX 

DsÊ¶v a\-Ên-em-¡mw.

ZÀ¸W {]Xn-km-ayXbnÂ CSXv, heXv amä-§Ä Nn{X-¯nÂ ImWmw.

DZm-l-cWw 3.1

ZÀ¸W {]Xn-km-ayXm tcJ-Isf Cu Nn{X-¯nÂ 

ImWmw.

hr¯¯n\v [mcmfw {]Xn-km-

ayXm tcJ-IÄ DÊv.

{I-a-_-lp-`p-P-¯ns\ Xncn-¨-dn-bpI

Nn{Xw .3.13

Cw¥ojv A£-c -am -e -bnÂ 
{]Xn-km-ay -Xm-tc-J-bn -Ãm¯ 
A£c§fpsS ]«nI X¿m-
dm-¡p-I.

Hcp hkvXp-hns\ {]Xn-^-en-¸n-¡pI  F¶Xv ZÀ¸-® _nw_w hcp-¯pI          	
	  F¶-XmWv AÀ°w.

hnj-a-`p-P-{Xn-tImWw
   (A-k-a-`p-P-{Xn-tImWw)	

{Ia-c-ln-X- cq]w
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A`ymkw 3.1

	 1.	 icn-bmb D¯cw sXcsªSp-s¯-gp-Xp-I.

	 i)	 Hcp Zznk-a-`p-P -{Xn-tImW¯n\v 
	 (A) {]Xn-km-ayXm tcJ CÃ	 (B) Hcp {]Xn kmayXm tcJ
	 (C) aq¶v {]Xn-km-ayXm tcJIÄ 	 (D) [mcmfw {]Xn-km-ayXm tcJ-IÄ

	 ii)	 kmam-´-cn-I-¯n\v 
	 (A) cÊv {]Xn-km-ayXm tcJ-IÄ	 (B) \mev {]Xn-km-ayXm tcJ-IÄ
	 (C) {]Xn-km-ayXm tcJ CÃ 	 (D) [mcmfw {]XnkmayXm tcJ-IÄ

	 iii)	 Hcp ZoÀL-N-Xp-c-¯n\v 
	 (A) cÊv {]Xn kmayXm tcJ-IÄ 	 (B) {]Xn-km-ayXm tcJ CÃ
	 (C) \mev {]Xn-km-ayXm tcJ-IÄ 	 (D) [mcmfw {]Xn-km-ayXmtc-J-IÄ

	  iv)	 Hcp ka-N-XpÀ`p-P-¯n\v
	 (A) {]Xn-km-ayXm tcJ- CÃ	 (B) \mev {]Xn-km-ayXm tcJ-IÄ 
	 (C) cÊv {]Xn-km-ayXm tcJIÄ 	 (D) Bdv {]XnkmayXm tcJ-IÄ

	 v)	 Hcp Ak-a-`pP {XntIm-W-¯n\v
	 (A) {]Xn-km-ayXm tcJ- CÃ	 (B) aq¶v {]Xn-km-ayXm tcJ-IÄ 
 	 (C) Hcp {]Xn-km-ayXm tcJ	 (D) [mcmfw {]Xn-km-ayXm tcJ-IÄ

	 2.	 Xmsg X¶n«pÅhbnÂ GsXÃm-amWv {]Xn-km-ayXm tcJ DÅXv ?

		  Hmtcm¶n\pw F{X {]XnkmayXm tcJIÄ DÊv ?

	 3.	 Xmsg X¶ncn¡p¶ Nn{X§fnÂ sImSp¯ncn¡p¶ {]XnkmayXm tcJIsf _Ôs¸Sp¯n 
ASp¯ `mK§Ä hcbv¡pI. 
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	 4.	 Xmsg X¶ncn¡p¶ ]«nI ]qcn¸n¡pI.

cq]w amXrImNn{Xw {]XnkmayXmtcJIfpsS F®w

ka`pP{XntImWw

kaNXpcw

ZoÀLNXpcw

Zznka`pP{XntImWw 

kaNXpÀ`pPw 

	 5.	 {XntImW¯nsâ {]XnkmayX

	 (i) Hcp {]XnkmayXm tcJ am{Xw

	 (ii) aq¶v {]XnkmayXm tcJ am{Xw

	 (iii) {]XnkmayXm tcJ CÃ

	 6.	 Cw¥ojv A£camebnse {]XnkmayXbpff henb A£c§Ä

	 (i) Ip¯s\bpff Hcp {]XnkmayXmtcJ

	 (ii) XncÝo\ambpff Hcp {]XnkmayXm tcJ.

	 (iii)  Ip¯s\bpw XncÝo\ambpw Dff {]XnkmayXm tcJIÄ

3.3 NpäÂ {]XnkmayX

Xmsg X¶n«pff Nn{X§fpsS cq]w t\m¡n  ‘O’tI{µam¡n 900 AsÃ¦nÂ 1800 

tImWfhnÂ NpäpI.

Nn{Xw . 3.14

Nn{Xw . 3.15

H F¶ A£cw                  900 NpäÂ		       1800 NpäÂ

    NXpcw                         900 NpäÂ		             1800 NpäÂ
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Nn{Xw . 3.16

Hcp kaNXpcs¯ 900 bnÂ Npäpt¼mÄ AXnsâ cq]¯nt\mSv tbmPn¨p \nÂ¡p¶p. 

Hcp ZoÀLNXpcs¯ 1800 Npäpt¼mÄ AXnsâ cq]¯nt\mSv tbmPn¨p \nÂ¡p¶p. Cu 

hn[¯nÂ 360° ¡v Xmsg Npäpt¼mÄ Hcp cq]w AtX cq]t¯mSv tbmPn¨v \nÂ¡p¶Xns\ 

NpäÂ {]XnkmayX F¶p ]dbp¶p. 

NpäÂ tIm¬

Hcp Nn{X¯ns\ Npäpt¼mÄ AXnsâ BZy\nebnÂ hcp¶ Gähpw Ipdª 

tImWfhns\ AXnsâ NpäÂ tImWfhv F¶p ]dbp¶p. Nn{Xw GXv _nµphns\ tI{µam¡n 

Npäp¶pthm B tI{µ¯ns\ Npäensâ tI{µw F¶p ]dbp¶p. 

{]hÀ¯\w 4 :
cÊv lmÀUv t_mÀUpIÄ FSp¡pI. 

Hmtcm¶nÂ \n¶pw Htc Afhnepff Hmtcm 

ka`pP{XntImW§Ä sh«nsbSp¡pI. asämcp 

lmÀUv t_mÀUnÂ \n¶v Hcp hr¯w sh«psbSp¯v 

AXnÂ 00  apXÂ 3600  hsc FXnÀLSnImc 
ZnibnÂ Ipdn¡pI. hr¯¯nsâ tI{µ¯nÂ                                  

cÊv {XntImW§sfbpw H¶n\p apIfnÂ asäm¶mbn           
]n³ sNbvXp hbv¡pI. F¶n«v apIfnencn¡p¶ 
{XntImWs¯ Npgän AXv ASnbnÂ Ccn¡p¶Xn     
t\mSv tbmPn¡p¶ hn[¯nÂ hbv¡pI.  

\n§Ä \nco£n¨p t\m¡nbmÂ {XntImWw 

1200 tImWnÂ Npäs¸«Xmbn ImWmw.  
hoÊpw cÊmw {]mhiyhpw AXpt]mse 

apIfnÂ Ccn¡p¶Xns\ Npgän AXv ASnbnÂ Ccn¡p¶Xn\v Xpeyambn tbmPn¡p¶ hn[¯nÂ 

shbv¡pI. Ct¸mÄ AXv 2400  hsc Npäs¸«Xmbn \mw ImWp¶p.

AXpt]mse aq¶mw {]mhiyhpw apIfnÂ Ccn¡p¶Xns\ Npgän AXv BZys¯ \nebnÂ 
icnbmbn tbmPn¡p¶ hn[¯nÂ shbv¡pI. Ct¸mÄ AXv 3600 bnÂ ]qÀ®ambn Npän Ignªp 
F¶v \mw ImWp¶p. Cu {]hr¯nbnÂ \n¶pw \ap¡v a\ÊnemIp¶Xv ka`pP{XntImW¯nsâ 

NpäÂ tImWfhv 1200 BWv.

    ZoÀLNXpcw                       900 NpäÂ		          1800 NpäÂ
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Nn{Xw . 3.17

jUv̀ pP¯nsâ NpäÂtIm¬

Nn{Xw . 3.18

apIfnÂ ImWp¶ Nn{X§fnÂ (5.15 apXÂ 5.18) \n¶pw

kaNXpcw, ZoÀLNXpcw, ka`pP{XntImWw, {IajUv`pPw F¶nhbpsS NpäÂtIm¬ 

bYm{Iaw 900 , 1800 , 1200 , 600 BIp¶p.

NpäÂtImWfhv 

	 (i)	 kaNXpcw 900

	 (ii)	 ZoÀLNXpcw 1800     

	 (iii)	 ka`pP{XntImWw 1200

	 (iv)	 jUv`pPw 600

NpäÂ {]XnkmayXm{Iaw

NpäÂ {]XnkmayXm {Iaw F¶Xv Hcp Nn{Xw ]qÀ®ambn Hcp {]mhiyw Npgäpt¼mÄ F{X 

{]mhiyw AXnsâ cq]¯nt\mSv tbmPn¨p hcp¶pthm AXmWv NpäÂ {]XnkmayXm {Iaw. 

Hcp hkvXphns\ Npgäpt¼mÄ DÊmIp¶ tIm¬ x0

NpäÂ {]XnkmayXm {Iaw	  
x
360
0=

Nn{Xw (3.15 apXÂ  3.18 hsc).

     ka`pP{XntImWw		         600 Npäpt¼mÄ	                          1200 Npäpt¼mÄ

     jUv`pPw 		                  600 Npäpt¼mÄ
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	 NpäÂ {]XnkmayXm {Iaw

	 (i)	 kaNXpcw 	
90

360 4
0

0

=

	 (ii)	 ZoÀLNXpcw	
180

360 2
0

0

=

	 (iii)	 ka`pP{XntImWw	
120
360 3

0

=

	 (iv)	 jUv`pPw	 .
60

360 6
0

0

=

DZmlcWw 3.2
{]XnkmayXm tcJIÄ CÃm¯ hkvXp¡fnepw NpäÂ                     

{]XnkmayX DÊmbncn¡pw.

ISemknÂ Hcp ImämSn DÊm¡pI. ImämSnsb t\m¡pt¼mÄ 
kmayX DffXmbn tXm¶pw. ImämSnsb cÊmbn aS¡nbmÂ H¶p                
t]mepff ]IpXn ImWm³ km[n¡pIbnÃ. F¶mÂ tI{µ¯ns\ 
B[mcam¡n 900 Npgäpt¼mÄ ImämSn AtX cq]¯nencn¡p¶p. 

AXpsImÊv ImämSn¡v NpäÂ {]XnkmayX DsÊ¶v \ap¡v ]dbmw. 

Hcp {]mhiyw ]qÀ®ambn Npgäpt¼mÄ 4 {]mhiyw ( 900 , 1800 , 2700 , 3600 ) AXnsâ 

cq]¯nt\mSv tbmPn¨v hcp¶p. AXpsImÊv CXnsâ NpäÂ {]XnkmayXm{Iaw \mev BIp¶p.

{]hÀ¯\w: 5tivity: 5
Nn{X¯nÂ ImWp¶Xpt]mse Hcp lmÀUv t_mÀUnÂ \nt¶m 

AsÃ¦nÂ ISemknÂ \nt¶m Hcp {XntImWw sh«nsbSp¡pI. AXnsâ 
Hcp ioÀj¯nÂ ]n³sNbvXv Hcp t_mÀUnÂ Dd¸n¡pI. F¶n«v 
{XntImW¯nsâ ioÀj¯nÂ ]nSn¨v 900 þÂ NpgäpI. At¸mÄ {XntImWw 

BZys¯ \netbmSv tbmPn¡p¶p.



67

PymanXn

Hcp {XntImWw 3600 bnÂ Npgäpt¼mÄ AXnsâ BZy \ne hcpIbmsW¦nÂ (v) AXnsâ 

NpäÂ tImWfhv 3600 bpw NpäÂ {]XnkmayXm {Iaw 
360

360 1
0

0

=  BWv.

A`ymkw  3.2

	 1.	 icnbp¯cw sXcsªSps¯gpXpI:

	 i)	 ka`pP {XntImW¯nsâ NpäÂ tImWfhv 

(A)	 60
0 	 (B) 900 	 (C) 1200 	 (D) 1800

	 ii)	 kaNXpc¯nsâ NpäÂ {]XnkmayXm{Iaw 

(A)	 2	 (B) 4		  (C) 6		  (D) 1.

	 iii)	 Hcp hkvXphnsâ NpäÂ tImWfhv  720 , F¶mÂ NpäÂ {]XnkmayXm {Iaw 

(A)	 1	 (B) 3		  (C) 4		  (D) 5

	 iv) 	 ‘S’ F¶ A£c¯nsâ NpäÂ tImWfhv

(A)	 90
0 	 (B) 1800 	 (C) 2700 	 (D) 3600

	 v)	 ‘V’ F¶ A£c¯nsâ NpäÂ {]XnkmayXm {Iaw H¶v F¶mÂ NpäÂtImWfhv 

(A)	 60
0 	 (B) 900 	 (C) 1800 	 (D) 3600

Xmsg X¶n«pff Nn{X§Ä Hmtcm¶pw 900 ]cntim[n¡pI.   (ii  to  v) .

(i)

(iv) (v)

(ii) (iii)
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	 2.	 Xmsg   X¶n«pff   Nn{X§Ä    tI{µ¯ns\   B[mcam¡n   Npgäpt¼mÄ  ]pXnb

		  cq]§Ä In«p¶p. Ah Hmtcm¶pw F{X Un{KnbmWv Npäp¶Xv F¶v ]cntim[n¡pI.

	 3.	 Xmsg X¶ncn¡p¶ Nn{X§Ä ‘0’ tI{µam¡n Npgäpt¼mÄ NpäÂ tImWfhpw NpäÂ                 

{]XnkmayXm{Iahpw ImWpI.

	 4.	 Hcp N{I¯nÂ F«v Bc§Ä DÊv. 

		  NpäÂtIm¬, NpäÂ {Iaw F¶mÂ F´v ?

3.3 tIm¬

cÊv civanIÄ Htc _nµphnÂ \n¶pw Bcw`n¡pt¼mÄ 

Ahbv¡nSbnÂ tIm¬ cq]m´cs¸Sp¶p.

 +AOB bnÂ O ioÀjw  OA  bpw OB  bpw cÊv civanIÄ.

tImWnsâ hIt`Z§Ä

	 (i) \yq\tIm¬:

00 bnÂ IqSpXepw 900 bnÂ Ipdhpw Dff Afhns\ \yq\

tIm¬ F¶p ]dbp¶p. 

DZmlcWw : , , ,15 30 60 75
0 0 0 0 , Nn{Xw 5.20Â +AOB = 

30
0      \yq\tIm¬ BIp¶p.

Nn{Xw . 3.19

Nn{Xw . 3.20

(a) (b) (c) (d)
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	 (ii)  katIm¬

900 Afhpff tImWns\ katIm¬ F¶v ]dbp¶p. 

Nn{Xw (3.21)  +AOB = 900  Hcp katIm¬ BIp¶p.

	 (iii) _rlXvtIm¬ (A[nI tIm¬)

900 þÂ IqSpXepw 1800 bnÂ Ipdhpw AfhpIfpff tImWns\ 

_rlXvtIm¬ F¶v ]dbp¶p.

DZmlcWw: , , ,100 110 120 140
0 0 0 0

Nn{Xw (3.22) +  AOB = 1100  _rlXvtIm¬ BIp¶p.

	 (iv) tcJmtIm¬

FXnÀ Znibnepff cÊv civanIÄ tNÀ¶v cq]w sImffp¶ 
tcJbmWv tcJmtIm¬. 1800 Afhpff tImWns\ tcJmtIm¬ F¶p    

]dbp¶p.  Nn{Xw (3.23) +  AOB = 1800  tcJmtIm¬ BIp¶p.

	 (v) {]Xn^e\tIm¬

1800 Â IqSpXepw 3600 þÂ Ipdhpw Bb Afhpff 

tImWns\ {]Xn^e\tIm¬  F¶p ]dbp¶p. Nn{Xw (3.24)               
+AOB = 220° {]Xn^e\tIm¬ BIp¶p.

	 (vi) ]qÀ®tIm¬

Nn{Xw  (3.25)  OP  bpw OQ  bpw Hcp ]qÀ® 
hr¯mIrXnbnÂ 3600þÂ ImWp¶p. C{]Imcapff tImWns\ 

]qÀ®tIm¬             F¶p ]dbp¶p.

tImWpIfpsS _Ô§Ä

	 (i) ]qcItIm¬

cÊv ASp¯Sp¯ tImWpIfpsS XpI 900 BsW¦nÂ 
Ahsb ]qcItImWpIÄ F¶p ]dbp¶p. Hmtcm tImWpw atä 

tImWnsâ ]qcIamWv.

	 DZmlcWambn 300, 600 F¶nhbpsS ]qcItImWpIÄ 600 , 
300 BWv.

Nn{Xw . 3.21

Nn{Xw . 3.22

Nn{Xw . 3.23

Nn{Xw . 3.24

Nn{Xw . 3.25

Nn{Xw . 3.26
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	 (ii) kw]qcItIm¬

              cÊv ASp¯Sp¯ tImWpIfpsS XpI 1800 
F¦nÂ Ahsb kw]qcI tImWpIÄ F¶p ]dbp¶p. 
Hmtcm tImWpw atä tImWnsâ kw]qcIambncn¡pw. 

	 1200 bpsS kw]qcI tIm¬ 600, 600 bpsS 
kw]qcI tIm¬ 1200  BWv.

tOZI tcJ--IÄ (Intersecting lines)

Nn{Xw . 3.28

Nn{Xw (3.28) s\ t\m¡pI. l
1
, l

2
 F¶o cÊv t\ÀtcJIÄ Nn{X¯nÂ ImWmw.                      

Cu cÊv t\ÀtcJIfpw P bnÂ IqSn IS¶p t]mIp¶p. cÊv tcJIfpw P F¶ s]mXphmb                   

_nµphnÂ tOZn¡p¶p. Cu tcJIsf {]XntOZItcJIÄ F¶v ]dbp¶p. s]mXphmb _nµp 
‘P’sb kwKa_nµp F¶p ]dbp¶p.

Nn{Xw . 3.27

Xmsg X¶n«pff Hmtcm tPmSn            
tImWpIfpw ]qcIamtWm, kw          
]qcIamtWm F¶p \nÀÆNn¡pI.

a)  800, 100, 	 	

b)  700, 1100, 	

c)  400, 500, 	

d)  950, 850, 	

e)  650, 1150, 	

Cw¥ojv A£c amebnse
X F¶ A£cw

]qcn¸n¡pI.

a) 850 bpsS ]qcItIm¬ 

b) 300 bpsS ]qcItIm¬ 

c) 600 bpsS kw]qcItIm¬ 

d) 900 bpsS kw]qcItIm¬ 

\n§fpsS ]pkvXI¯nsâ cÊv
ASp¯Sp¯pff hnfp¼pIÄ

IpdpsIbpff 
tdmUpIÄ
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{]XntOZn¡p¶ tcJIfnse tImWpIÄ

    cÊv t\À tcJIÄ ]ckv]cw Hcp _nµphnÂ 

tOZn¡pt¼mÄ tImWpIÄ DÊmIp¶p.

Nn{Xw (3.29) Â ABbpw CDbpw                                                                                          

cÊv   {]XntOZn¡p¶ tcJIfmIp¶p. Ah ‘O’, 
F¶ _nµphnÂ {]XntOZn¡p¶p. +COA,
+AOD, +DOB, +BOC F¶o tImWpIÄ           	 	
DÊmIp¶p. Cu \mev tImWpIfnÂ cÊv tImWpIÄ \yq\tImWpIfpw cÊv tImWpIÄ                 
_rlXvtImWpIfpamIp¶p. Nn{Xw (3.30) Â cÊv tcJIÄ ]ckv]cw ew_ambn tOZn¡pt¼mÄ 
DÊmIp¶ \meptImWpIfpw katIm¬ Bbncn¡pw.

kao]tImWpIÄ	

cÊv tImWpIÄ¡v s]mXphmb Hcp ioÀjhpw s]mXphmb    
Hcp `pPhpw DsÊ¦nÂ B tImWpIsf tImWnsâ kao]tImWpIÄ 
F¶p ]dbp¶p. 

Nn{Xw (3.31) Â +BAC bpw  +CAD bpw kao]tImWpIÄ. 
(AXmbXv +x bpw +y)  ACs]mXp`pPw  A s]mXpioÀjw, tImWpIÄ 
+BAC bpw +CAD bpw s]mXp`pPw AC  bpsS cÊv hi§fnemWv.

Nn{Xw . 3.29 Nn{Xw . 3.30

Nn{Xw . 3.31

(i)Hcp tcJbnepff kao]tImWpIÄ

Hcp t\ÀtcJbnt·Â asämcp civan \nÂ¡pt¼mÄ B 
civanbpsS Ccphi¯pambn cÊp tImWpIÄ DÊmIp¶p. Ahsb 

tcJob kao]tImWpIÄ F¶p ]dbp¶p.

+  ROP bpw   +QOP bpw

k a o ] t I m W p I Ä A Ã . 
F´psImÊv ?

Xmsg X¶n«pff Nn{Xw t\m¡q.

apIfnÂ ImWn¨n«pff ]pkvXI¯nÂ 
ImWp¶ Hcp tPmSn tImWpIÄ kao]
tImWpIfmtWm?

Nn{Xw . 3.32



72

A²ymbw 3

Nn{Xw (3.32)Â AB F¶ tcJbnt·Â OC F¶ civan \nÂ¡p¶p. Ct¸mÄ AB 
F¶ tcJbnÂ  +BOC ,  +COA F¶ cÊp kao]tImWpIÄ ImWp¶p. ChnsS ‘O’sb                     
s]mXphmb ioÀj_nµp F¶p ]dbp¶p. OC  sb s]mXp`pPw F¶p ]dbp¶p. OC bpsS 
Ccphi¯pw  OA `pPhpw OB `pPhpw ImWp¶p.

Hcp tcJbnÂ hcp¶ cÊp tImWpIÄ¡v s]mXphmb Hcp ioÀj_nµphpw Hcp       
s]mXp`pPhpw, s]mXp`pP¯n\v Ccphi§fnepw cÊp `pP§fpw DÊmbncp¶mÂ B 
tImWpIsf tcJob kao]tImWpIÄ F¶p ]dbp¶p. 

(ii) Hcp tcJbnse kao]tImWpIfpsS XpI 1800 BIp¶p. 

	 Nn{Xw . 3.33	 Nn{Xw . 3.34

Nn{Xw (3.33) Â  +AOB = 1800  Hcp tcJmtIm¬. 
Nn{Xw (3.34) Â OC F¶ civan AB F¶ tcJbpsS ]pd¯v \nÂ¡p¶p.  +AOC bpw   

+COB bpw kao] tImWpIfmIp¶p.  +  AOB F¶Xv  1800 Afhpff Hcp tcJmtIm¬ 
BIp¶p.

+AOC +  +  COB = 1800

	 CXnÂ \n¶pw \½Ä Hcp \nKa\¯nse¯p¶p. AXmbXv Hcp tcJbnt·epff kao]          
tImWpIfpsS XpI 1800 BIp¶p.

Ipdn¸v 1: Hcp t\ÀtcJbnÂ DÊmIp¶ Hcp tPmSn kao]tImWpIÄ s]mXp`pP¯n\v 

FXnÀZnibnepff civanIÄ¡v CSbnembncn¡pw.  

Ipdn¸v 2: Hcp tPmSn kao]tImWpIÄ kw]qcI§fmsW¦nÂ AXv t\ÀtcJ 

bnembncn¡pw.

  ASbmfs¸Sp¯nbn«pff 1, 2 tImWpIÄ kao]tImWpIfmtWm ?
kao]tImWpIÄ AsÃ¦nÂ \n§Ä D¯cw IsÊ pI . \n§Ä¡dnbmtam ?
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	 (i)	 cÊp \yq\tImWpIÄ tNÀ¶mÂ Hcp tcJob tPmSn BIptam?

	 (ii)	 cÊp _rlXv tImWpIÄ tNÀ¶mÂ Hcp tcJob tPmSn BIptam ?

	 (iii)	 cÊp katImWpIÄ  (ew_tImWpIÄ) tNÀ¶mÂ Hcp tcJobtPmSn BIptam ?

	 (iv)	 cÊp \yq\tImWpw Hcp katImWpw tNÀ¶mÂ tcJobtPmSn BIptam ?

(iii) Hcp _nµphnÂ Dff tIm¬

Nn{Xw (3.35) Â O F¶ _nµphnÂ 4 tImWpIÄ ImWp¶p. 

Cu \mep tImWpIfpsSbpw BsI XpI 3600 BIp¶p.

(i.e)  +1 +  +2 +  +3 +  +4 = 3600

(iv) ioÀjm`napJ tImWpIÄ

AB F¶ t\ÀtcJbpw CD F¶ t\ÀtcJbpw ‘O’ F¶         

_nµphnÂ {]XntOZn¡pt¼mÄ +AOC , +BOD F¶ Hcp tPmSn 

ioÀjm`napJ tImWpIÄ DÊmIp¶p. AXpt]mse  +  DOA ,             
+COB F¶ asämcp tPmSn ioÀjm`napJ tImWpIfpw DÊmIp¶p.  

	]¨¡dn apdn¡p¶ {]Xeapff Hcp D]IcWw	 Hcp s]³Ìm³Uv

CXnÂ Acnbm³ D]tbmKn¡p¶ t»Uv {]Xe¯nÂ Hcp tcJob tPmSn tImWpIÄ                     
DÊmIp¶p.

s]³Ìm³UnÂ t]\ Ìm³Unsâ {]Xe¯nÂ Hcp tcJob tPmSn tImWpIÄ DÊm¡p¶p.

Nn{Xw . 3.36

D Z m l c W a m b n  i o À j m ` n a p J 
tImWpIÄ¡v  \ nX yP oh nX¯nÂ 
D]tbmKn¡p¶ hkvXp¡Ä Xmsg 
ImWn¨ncn¡p¶p.

Nn{Xw . 3.35

NÀ¨ sN¿pI.
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{]hÀ¯\w 6: ‘l’,‘m’ F¶o t\ÀtcJIÄ ‘P’ F¶ _nµphnÂ 

tOZn¡p¶ coXnbnÂ hcbv¡pI. Nn{Xw (3.37) Â ImWp¶Xpt]mse +1, 
+2, +3 ,  +4 Ipdn¡pI.

apIfnepff Nn{X¯ns\ Hcp kpXmcyamb ISemÊnÂ H¸nsbSp¡pI. F¶n«v CXnsâ 
bYmÀ° Nn{X¯nsâ ]pd¯v  +  1 ,+2 F¶nh H¶n\v apIfnÂ H¶v hcp¶ coXnbnÂ 
shbv¡pI.

‘l’ , ‘m’ F¶o t\ÀtcJIÄ tOZn¡p¶ _nµp P bnÂ Hcp sam«pkqNn Ip¯pI 

F¶n«v 1800 bnÂ NpäpI.

Nn{Xw . 3.37

CXnÂ \n¶pw  +1 , +3 bpsS Øm\¯pw  +2 ,+4 sâ Øm\¯pw amdp¶Xmbn 

ImWmw.

	    +1 =  +3 ,  +2 =  +4.
CXnÂ \n¶v cÊp tcJIÄ tOZn¡pt¼mÄ DÊmIp¶ ioÀjm`napJ 

tImWpIÄ Xpeyw F¶v a\Ênem¡mw.

Ct¸mÄ \ap¡v PymanXob Bibw D]tbmKn¨v CXns\ sXfnbn¡mw. 

tcJIÄ AB bpw CD bpw ‘O’ F¶ _nµphnÂ tOZn¡p¶p. tImWpIÄ  
+1,  +2,  +3 ,  +4 F¶v Ipdn¡pI.

Ct¸mÄ  +1 = 1800  -  +2 "  (i)
( tcJbnepff kao]tImWpIfpsS XpI 1800)

	  +3 = 1800-  +2 "  (ii)
( tcJbnepff kao]tImWpIfpsS XpI 1800).

kaoIcWw  (i) , (ii) ChbnÂ \n¶pw

	  +1 =  +  3 AXpt]mse  +  2 =  +  4.

DZmlcWw 5.3

X¶n«pff Nn{X¯nÂ \n¶pw

         (a) cÊptPmSn kao]tImWpIÄ

        (b) cÊptPmSn ioÀjm`napJ tImWpIÄ ImWpI.

Nn{Xw . 3.38

Npäpt¼mÄ In«p¶Xv.
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\nÀ²mcWw:

      (a) cÊp tPmSn kao] tImWpIÄ 

	 (i)  +EOA,  +COE	 ,      +  EOAbv¡pw, +COEbv¡pw, OE s]mXp`pPw

	 (ii)  +COA,  +BOC,      +COA bv¡pw, +BOCbv¡pw, OC s]mXp`pPw  

     (b) cÊptPmSn ioÀjm`napJ tImWpIÄ 	 i)  +BOC,  +AOD

						      ii)  +COA,  +DOB.	

DZmlcWw 3.4

Nn{X¯nÂ \n¶pw x sâ aqeyw ImWpI.

\nÀ²mcWw:

      +BCD +  +DCA = 1800   ( 

` 

+BCA = 1800  Hcp tcJm tIm¬)

	 45° + x	 =	 180°

	 x	 =	 180° – 45°

		  =	 135°

`   x sâ aqeyw 135
0
 BIp¶p.  

DZmlcWw 3.5

Nn{X¯nÂ \n¶pw x sâ aqeyw ImWpI.

\nÀ²mcWw:

	  +AOD +  +DOB	 =	 1800

		        ( 

` 

+AOB = 1800  Hcp tcJmtIm¬)

	                   x100 180
0 0

+ =

			          x 180 100
0 0

= -

			             = 800

	 `   x sâ aqeyw  800  BIp¶p.

DZmlcWw 3.6
Nn{X¯nÂ \n¶pw x sâ aqeyw ImWpI.

\nÀ²mcWw:
	  +POR +  +ROQ = 1800

			   ( 

` 

+POQ = 1800  Hcp tcJmtIm¬)
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		  x x2 180
0

+ =

		        x3 180
0

=

		         x
3

180
0

=

		            60
0

=

	 `  x sâ hne  600  BIp¶p.

DZmlcWw 3.7

Nn{X¯nÂ \n¶pw x sâ aqeyw ImWpI.

\nÀ²mcWw:

      +BCD + +DCA = 1800

			   ( 

` 

+BCA = 1800  Hcp tcJmtIm¬ )

	 x x3 180
0

+ =

	       x4 180
0

=

	        x
4

180
0

=

	           = 450

	 `  x sâ hne  450  BIp¶p.

DZmlcWw 3.8

Nn{X¯nÂ \n¶pw x sâ aqeyw ImWpI.

\nÀ²mcWw:
	 +BCD + +DCE + +ECA = 1800

					     ( 

` 

+BCA = 1800  Hcp tcJmtIm¬)
		            x40 30 180

0 0 0

+ + =

			           x 70 180
0 0

+ =

				          x 180 70
0 0

= -

				              110
0

=

	 `   x sâ hne  1100  BIp¶p. 
DZmlcWw 3.9

Nn{X¯nÂ \n¶pw x sâ aqeyw ImWpI.

\nÀ²mcWw:

	 +BCD + +DCE + +ECA = 1800 	 ( 

` 

+BCA = 1800
Hcp tcJmtIm¬).
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	 x x x20 40 180
0 0 0

+ + + + =

		           x3 60 180
0 0

+ =

			          x3 180 60
0 0

= -

			          x3 120
0

=

		          x
3

120 40
0

= =

		  `  x sâ aqeyw  400  BIp¶p. 

DZmlcWw 3.10

Nn{X¯nÂ \n¶pw x sâ aqeyw ImWpI.

\nÀ²mcWw:

	 +BOC + +COA + +AOD + +DOE + +EOB = 3600

					     ( 

` 

Hcp _nµphnepff tIm¬ 3600)

	 2 4 3 2 360x x x x x
0

+ + + + =

			          x12 360
0

=

		                       x
12
360

0

=

			                30
0

=

	 `  x sâ aqeyw  300  BIp¶p. 

DZmlcWw 3.11

Nn{X¯nÂ \n¶pw x sâ aqeyw ImWpI.

\nÀ²mcWw:

	 +BOD + +DOE + +EOA = 1800

	 ( 

` 

+  AOB = 1800  Hcp tcJmtIm¬)

	  		  x x x2 180
0

+ + =

				     x4 180
0

=

				       x
4

180
0

=

				          = 450

		  `    x sâ aqeyw  450  BIp¶p.  
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A`ymkw 3.3

	 1.	 icnbp¯cw sXcsªSp¡pI.

	 i) 	 cÊpt\ÀtcJIÄ ]ckv]cw tOZn¡pt¼mÄ DÊmIp¶ _nµp¡Ä 

	 (A) H¶v 	 (B) cÊv	 (C) aq¶v	 (D) \mev

	 ii)	 Hcp tcJbnepff kao]tImWpIfpsS XpI 

	 (A) 900 		  (B) 1800 	 (C) 2700 	 (D) 3600

	 iii)	 Nn{X¯nÂ +COA =

	 (A) 800 		  (B) 900

	 (C) 1000 		  (D) 950

	 iv)	 Nn{X¯nÂ +BOC =

	 (A) 800 		  (B) 900

	 (C) 1000 		  (D) 1200  

	 v)	 Nn{X¯nÂ CD,  AB bv¡v ew_w F¦nÂ,

		  +BCE  bpsS  aqeyw.

	 (A) 450 		  (B) 350

	 (C) 400 		  (D) 500

	 2.	 Xmsg X¶n«pff Nn{X§fnÂ \n¶v kao]tImWpIfpsS t]scgpXpI.

	 3. 	 X¶n«pff Nn{X¯nÂ \n¶v ioÀjm`napJtImWpIÄ FgpXpI..

	 4. 	 Xmsg X¶n«pffh +A bpsS AfhpIfmsW¦nÂ  +B ImWpI.?
		  (i) 300

		  (ii) 800

		  (iii) 70°
		  (iv) 60°

		  (v) 450 	
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	 5.	 Nn{X¯nÂ AB  bpw CD bpw cÊptcJIÄ {]XntOZn¡pt¼mÄ	
  +DOB = 350  F¦nÂ aäpff tImWpIÄ ImWpI. 

	 6.	 Xmsg X¶n«pff Nn{X§fnÂ \n¶v  x sâ aqeyw ImWpI.

	 7.	 Nn{X¯nÂ AB bpw CD bpw O F¶ _nµphnÂ {]XntOZn¡p¶p 

F¦nÂ x , y bpsS hne ImWpI.

	 8.	 Htc tcJbnt·epff kao] tImWpIÄ 4x, (3x+5) BIp¶p.          

F¦nÂ x sâ hne ImWpI.

 

(i) (ii) (iii)

(iv) (v) (vi)
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	 1.	 Hcp hkvXphnsâ cÊp ka-`m-K-§-fpsS BIrXnbpw cq]hpw X½nepff IrXyamb 

kmayXsb {]XnkmayX F¶p ]dbp¶p.

	 2.	 Hcp tcJ, X¶n«pff Hcp Nn{Xs¯ cÊp Xpey `mK§fmbn hn`Pn¡pIbpw
			    CSt¯bpw het¯bpw ]IpXnIÄ¡v X½nÂ IrXyamb kmayX DsÊ¦nÂ \ap¡v  	
	  		   B Nn{X§sf tcJbpambn {]XnkmayX DÊv F¶v ]dbmw.

		  Cu tcJsb {]XnkmayX tcJ AsÃ¦nÂ {]XnkmayX A£w F¶v ]dbp¶p.

	 3.	 Hmtcm {Ia_lp`pP¯n\pw AhbpsS hi§Ä¡v A\pkcn¨v {]XnkmayX 		

tcJIfpÊv.

	 4.	 Nne Nn{X§Ä¡pw hkvXp¡Ä¡pw cÊv {]XnkmayX tcJIfpÊv.

	 5.	 cq]§Ä AhbpsS AtX BIrXn e`n¡p¶Xn\mbn 3600 bv¡pw Ipdª
			    tImWneqsS Npäp¶p. CXn\v Nm{Inb {]XnkmayX DsÊ¶v ]dbmw.

	 6.	 tI{µ¯nÂ \n¶v Hcp {]mhiyw ]qÀ®ambn Id§pt¼mÄ AXnsâ IrXyamb
		     	   kmayX F{X {]mhiyw ImWp¶pthm B kwJysb \ap¡v Nm{InI {]XnkmayX		
			     bpsS 	{Iaw F¶p ]dbmw.

	 7.	 {]XnkmayX tcJbnÃm¯ hkvXp¡Ä¡v Nm{InI {]XnkmayXbpÊmbncn¡pw.

	 8.	 cÊp tImWpIÄ¡v Htc ioÀjhpw, Hcp s]mXp `pPhpapsÊ¦nÂ B 
tImWpIsf kao] tImWpIÄ F¶p ]dbmw.

	 9.	 Hcp tcJbnse kao] tImWpIfpsS XpI 1800

	 10.	 cÊv tcJIÄ kwKan¡pt¼mgpÊmIp¶ ioÀjm`napJ tImWpIÄ XpeyamWv.

	 11.	 Hcp _nµphnse tIm¬ 3600

	

HmÀ½nt¡Ê hkvXpXIÄ
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{]mtbm-KnI Pym-anXn

4.1 apJ-hpc

	 Cu ]mTw hnZ-ymÀ°nIsf ap³t] ]Tn¨ XmXzoI Pym-an-Xnsb Ipdn¨v a\-Ên-em-¡m-\pw Bi-b-

§sf Ønco-I-cn-¡m\pw klm-bn-¡p-¶p. AXp am{X-aÃ ASp¯ ¢mÊp-I-fnÂ sXfn-bn-¡m³ t]mIp¶           

Nne P-ym-an-Xob Bi-b-§-fpsS ASn-Øm-\-X-¯-z-§fpw AhÀ¡v e`n-¡p-¶p.  FÃm hnZ-ymÀ°n-Ifpw 

hfsc DÕm-l-t¯msS \nÀ½n-¡p-Ibpw Bi-b-§Ä hfsc thKw ]Tn-¡p-I-bpw sN¿pw  F¶-XnÂ 

kwi-b-anÃ.

		  tcJm-J-WvU-§Ä, kam-́ -c-tc-J-IÄ,  ew_-tc-J-IÄ apX-em-bhbpsS \nÀ½n-Xn, IqSmsX F§s\ 

tIm¬ \nÀ½n¡mw F¶-Xn-s\- Ip-dn¨pw Ignª ¢mÊp-I-fnÂ \½Ä ]Tn-¨n-«pÊ-v.

		  ChnsS \mw  ]Tn -¡p -¶X v  Hcp tcJm -J -W vU -¯nsâ ew_-Z - z n - ` m -P -Iw ,  tImW 

-Z-zn-`m-PIw, kvsIbnepw tIm¼Êpw D]-tbm-Kn¨v Nne tImWp-I-fpsS \nÀ½n-Xn, {XntIm-W-§-fpsS                    

\nÀ½nXn F¶n-h-sb Ipdn¨v \ap¡v ]Tn-¡mw.

HmÀ½ ]pXp-¡Â

		  tImWp-I-fpsS Bi-bw, X¶n-«pÅ  Nn{X-¯nÂ \n¶v kam-´-c-tc-J-IÄ, ew_-tc-J-IÄ Ch-sb-¡p-

dn¨v  HmÀ¯pt\m¡mw.

		  Xmsg X¶n-«p-Å ]«n-I-bnse Nn{X-§-fnse _nµp-¡Ä, tcJm-J-WvU-§Ä, tImWp-IÄ, kam-´-

c-tc-J-IÄ, ew_ tcJ-IÄ  XpS-§n-b-hsb \ap¡v HmÀ¯p t\m¡p-Ibpw Xncn-¨-dn-bp-Ibpw sN¿mw.

Nn{X-§Ä
Xncn-̈ -dnª   
_nµp¡Ä

Xncn-¨-dnª 
tcJ-IÄ Xncn-¨-dnª tImWp-IÄ kam-´-c 

tcJ-IÄ
ew_ 

tcJ-IÄ 

1 A, B,
C, D

AB,
BC,
CD,
AD, 
BD

    1 - +BAD (+A)
    2 - +DCB (+C)
    3 - +DBA
    4 - +CBD

AB || DC
BC || AD

AB =  AD
AB =  BC
BC =  CD
CD =  AD

{Ia
kwJy
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