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 1) EH$m noZMr qH$‘V ` x d EH$m dhrMr qH$‘V ` y Amho, Va Imbrb ‘m{hVrdê$Z g‘rH$aUo V¶ma 

H$am.

A.H«$. ‘m{hVr g‘rH$aU

1) 3 noZ d 2 dhçm ¶m§Mr qH$‘V `56 

Amho. 

2) 4 noZm§Mr qH$‘V 2 dhçm§À¶m 

qH$‘Vrnojm `8 Zo OmñV Amho.

3) 6 noZm§Mr qH$‘V d 3 dhçm§Mr qH$‘V 

g‘mZ Amho.

 2) Oa x + y = 10 Agob, Va Imbrb gmaUr nyU© H$am.

x 3 13 -  3 0

y 7 4.7
12
5

 3) {ZíM¶H$mMr qH$‘V H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

     -7 5

        0 4

1. XmoZ Mbm§Vrb aofr¶ g‘rH$aUo  

^mJ - 1

	= (-7) ×	 			-			 	×	0				

=  		-	 		

=	 
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	 4) Oa {Xbobo g‘rH$aU 3y =	10 +	3x Agob, Va Imbrb àdmh V³Vm nyU© H$am. 

 5) Oa 7x +	13y =	27 Am{U 13x +	7y =	33  hr EH$gm‘{¶H$ g‘rH$aUo AgVrb Va x +	y d x -	y Mr 

qH$‘V H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  7x +	13y =	27 ....... (I) ;  13x +	7y =	33 ....... (II)

  g‘r. (I) d (II) Mr ~oarO H$ê$.  g‘r. (II) ‘YyZ g‘r. (I) dOm H$ê$Z.

   àË¶oH$ nXmg 20 Zo ^mJyZ.   àË¶oH$ nXmg 6 Zo ^mJyZ.

  ∴	x +	y =		 	 	 ∴		x -	y =	

XmoZ Mbm§Vrb aofr¶ g‘rH$aUmMo gm‘mÝ¶ê$n

   7x  +	13y  =		27
 13x  +	7y    =		33

20x  +	20y   =	

  13x  +					7y   =				33 
   7x  +				13y   =				27

   6x  -					6y    =	
-	 --

MbnXm§Mr H$moQ>r pñWanX
MbnXo

Mb ghJwUH$ Mb ghJwUH$
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 6)      x +	y =	       ¶m g‘rH$aUmMm AmboI H$mT>Ê¶mgmR>r Imbrb gmaUr nyU© H$am.

x -2

y 5 2

(x, y) (             ,             ) (             ,             ) (             ,             ) (              ,  8 )

 7) XmoZ Mbm§Vrb aofr¶ g‘rH$aUo AmhoV H$s ZmhrV, Ago dJuH$aU H$ê$Z H¥$Vr nyU© H$am. 

10
3

1
3

3
y

4
x4m +	 3n = 17 ;     3x2 - 7y = 18;      +						= 9

   2x +   3y = 17;   3x + 10 y = 4; 4xy - 5y + 8 = 17;  

XmoZ Mbm§Vrb aofr¶ g‘rH$aU Amho. XmoZ Mbm§Vrb aofr¶ g‘rH$aU Zmhr.

XmoZ Mbm§Vrb aofr¶ g‘rH$aU 

Agbobo AÝ¶ EH$ CXmhaU.

XmoZ Mbm§Vrb aofr¶ g‘rH$aU 

Zgbobo AÝ¶ EH$ CXmhaU.

√ √
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 8) Imbr {Xbobo g‘rH$aUmMo XmoZ Mbm§Vrb aofr¶ g‘rH$aUmV ê$nm§Va H$aÊ¶mgmR>r Imbrb H¥$Vr nyU© 

H$am.

 9) EH$gm‘m{¶H$ g‘rH$aUo gmoS>{dÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

   3a + 5b = 26........ (I)  

   a + 5b = 22 ......... (II)

   XmoÝhr g‘rH$aUmVrb          ¶m MbmMo ghJwUH$ d {MÝh g‘mZ AmhoV.

   åhUyZ g‘rH$aU (I) ‘YyZ g‘rH$aU (II) dOm H$ê$Z

   ∴	a =    hr qH$‘V g‘r. (I) qH$dm (II) ‘Ü¶o R>odyZ

   ∴	g‘rH$aUm§Mr CH$b (  ,  ) Amho.

=	n ‘mZy1
y

=	m ‘mZy1
x

 -						=	85
x

3
y 5m -	3n	=	8

=								‘mZy1
x -	2

=								‘mZy1
y -	3

+										=	03
x -	2

4
y -	3

-										=	07
x +	y

5
x -	y

=								‘mZy

=								‘mZy

3a + 5b =   26 
  a + 5b =   22

 ∴ 2a 				=																																																
- --

a +5b = 22 ‘Ü¶o

 a =  R>ody

∴   + 5b = 22

∴ 5b = 22 -  

∴ 5b = 

∴	b = 	



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm Xhmdr : 5

 10) x + 7y = 10 ;  3x - 2y = 7  hr g‘rH$aUo gmoS>{dÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

  x + 7y = 10 ....  (I) ;  3x - 2y = 7 .... (II)

  g‘rH$aU (I) dê$Z x  = 10 -													hr x Mr qH$‘V g‘rH$aU (II) ‘Ü¶o R>odyZ

  ∴	3                   - 2y = 7 ............... (II)

  ∴	30 -		          y - 2y = 7 

  ∴              y = 7 -

  ∴	y =                

  ∴	x  = 10 -	 		 ∴	x  = 

  ∴	g‘rH$aUmMr CH$b (            ,            ) Amho.

 11) H«o$‘aÀ¶m nX²YVrZo EH$gm‘m{¶H$ g‘rH$aUo gmoS>{dÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

5x - 6y = -30 ;  5x +	4y = 20 

D = 
              -	6

   5

∴	D = (           ×  4) - ( -6 ×            ) ∴	D  = 

Dx =
             -	6

          					 			4

∴	Dx = (            ×  4) - ( -6 ×           ) ∴	Dx = 

∴ (x, y) = (           ,           ) hr {Xboë¶m EH$gm‘m{¶H$ g‘rH$aUmMr CH$b Amho.

x =  y =  

∴	x  =
Dx
D y  =

Dy
D

, 	........ H«o$‘aÀ¶m {Z¶‘mZwgma			

∴	Dy = 100 -	 			

Dy = 
  5

             20
∴	Dy =	 		
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 12) x -	y = 4 Am{U x +	y = 6 hr g‘rH$aUo AmboImÀ¶m gmhmæ¶mZo gmoS>dm. 
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 13) x -	2y = 4 Am{U 2x -	4y = 12 hr g‘rH$aUo AmboImÀ¶m gmhmæ¶mZo gmoS>dm.
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 14) Imbr {Xboë¶m AmboImMo {ZarjU H$am. aofm L1 Am{U aofm L2 ¶m§darb H$moUË¶mhr VrZ q~Xÿ§Mo {ZX}eH$ 

{bhm. aofm L1 Am{U aofm L2 ¶m§À¶m N>oXZq~Xÿbm P Zmd Xçm d Ë¶mMo {ZX}eH$ AmboImVM {bhm.

x
	y

(x,	y)

x
	y

(x,	y)

aofm L1 aofm L2

L1

Y1

L2
Y

X0-1

-1

1

1

-2-3-4-5 2 3 4 5 6

-2

-3

-4

-5

-6

-7

2

3

4

5

6

7

X1

à‘mU : XmoÝhr Ajm§da

 1 go‘r = 1 EH$H  

N>oXZ q~Xÿ P (...... , ......)
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 15) EH$m MbmMr qH$‘V 15 d Xþgè¶m MbmMr qH$‘V 10 ¶oB©b Ago EH$gm‘{¶H$ g‘rH$aUm§da AmYm[aV 

empãXH$ CXmhaU V¶ma H$ê$Z gmoS>dm. (‘rQ>a, {H$bmo‘rQ>a, df}, én¶o, {H$bmoJ«°‘ BË¶mXtMm Cn¶moJ 

H$am.)   

 16) EH$ Q>o~b Am{U EH$ IwMu 1896 én¶m§g {dH$bo AgVm ì¶mnmè¶mg Q>o~bmÀ¶m IaoXr {H$‘Vrda 25 % 

Z’$m Am{U IwMuÀ¶m IaoXr {H$‘Vrda 10 % Z’$m hmoVmo. Oa Ë¶m ì¶mnmè¶mZo EH$ Q>o~b d EH$ IwMu  

1770 én¶m§g {dH$bo, Va Q>o~bmÀ¶m IaoXr {H$‘Vrda 10 % Z’$m Am{U IwMuÀ¶m IaoXr {H$‘Vrda 

25 % Z’$m hmoVmo, Va Q>o~b d IwMuMr àË¶oH$s IaoXr qH$‘V H$mT>m. 
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 1) EH$m XmoZ A§H$s g§»¶oMr d Ë¶m g§»¶oÀ¶m A§H$m§Mr AXbm~Xb H$ê$Z ¶oUmè¶m g§»¶oMr ~oarO 66 Amho. 
Ë¶m g§»¶oÀ¶m A§H$mVrb ’$aH$ 2 Amho, Va Vr g§»¶m emoYm.

 2) ∆ABC ‘Ü¶o ∠A =	xo , ∠B =	3xo , ∠C =	yo Oa 3y -	5x	=	30 Va, àË¶oH$ H$moZmMo ‘mn H$mT>m Am{U 
∆ABC Mm àH$ma AmoiIm.

 3) {ZíM¶H$mMr qH$‘V H$mT>m. 
    sin 30o         cos 30o

     sin 60o  					cos 60o

 4) 2 noZ Am{U 3 H§$nmg ~m°³g ¶m§Mr EHy$U qH$‘V ` 425 Amho, Va 3 noZ Am{U 2 H§$nmg ~m°³g ¶m§Mr 
EHy$U qH$‘V ` 350 Amho, Va EH$ H§$nmg ~m°³g Am{U EH$ noZ ¶m§Mr EHy$U qH$‘V H$mT>m.

 5) gmoS>dm. 

	 	

a +	b
ab 

=	2                ; 
a -	b
ab 

=	6

 6) Imbrb EH$gm‘m{¶H$ g‘rH$aUo AmboImÀ¶m gmhmæ¶mZo gmoS>dm.

		i) 3x - y = 2 ;    2x - y = 3

  ii) 3m - 4n = -7 ;     5m - 2n = 0

 7) Imbrb EH$gm‘m{¶H$ g‘rH$aUo H«o$‘aÀ¶m nX²YVrZo gmoS>dm.

		i) 4p + 6q = 54 ; 3p + 2q = 28

  ii) 6c - 4d = -12 ; 8c - 3d = -2

  iii)  2x + 3y = 12 ; x - y = 1

 8) EH$m AnyUmªH$mMm N>oX hm A§emÀ¶m XþnQ>rnojm 4  Zo ‘moR>m Amho, Oa A§e Am{U N>oX XmoÝhr 6 Zo H$‘r 

Ho$bo Va N>oX hm A§emÀ¶m 12 nQ> hmoVmo, Va Vmo AnyUmªH$ emoYm.

 9) Oa qx + py = p2 + q2 Am{U px - qy = 0 Va x - y Mr qH$‘V H$mT>m.

 10) gmoS>dm : 2a -	b  = 8 Am{U 2a +	b  = 64 Va a Am{U b À¶m {H$‘Vr H$mT>m.

 11) gmoS>dm : 
6
p

12
q+ = 7  Am{U 

2
p

3
q+ = 2  

gamdmgmR>r CXmhaUo
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 1) Imbr {Xboë¶m àË¶oH$ ~hþnXr g‘moarb Mm¡H$Q>rV Ë¶m ~hþnXrMr H$moQ>r {bhm.

  i) 2x3 + 3x2 − 5x +7  

  ii) m3 + 2m2 − m  

  iii) y (y + 1)  

  iv) 3p + 7  

  v) 12     

 2) Imbr {Xboë¶m ~hþnXtn¡H$s dJ© ~hþnXr g‘moarb Mm¡H$Q>rV () VgoM dJ© ~hþnXr Zgboë¶m ~hþnXr 

g‘moarb Mm¡H$Q>rV () Aer IyU H$am.

  i) x2 + 5x − 6    

  ii) x (2x2 − 3x + 8)  

  iii) m (3m + 2)  

  iv) x (x + 5)     

  v) x3 + 2x2 − 3x + 7  

 3) ‘r 5x2 − 7x − 6 Aer ~hþnXr Amho ‘mÂ¶m{df¶r Imbrb Mm¡H$Q>rV ¶mo½¶ Vo CËVa {bhm. 

  i) dJ©nX  =  

  ii) ‘Ü¶nX =  

  iii) pñWanX =   

  iv) H$moQ>r =   

  v) dJ©nXmMm ghJwUH$ =  

  vi) ‘Ü¶nXmMm ghJwUH$ =  

  vii) dJ©nXmMm ghJwUH$ Am{U pñWanX ¶m§Mm JwUmH$ma = 

  viii) (− 30) ¶m g§»¶oMo XmoZ Ad¶d  d  AmhoV Á¶m§Mr ~oarO (− 7) ¶oVo.  

2. dJ©g‘rH$aUo
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 4) 2x2 + 7x = 0 ¶m dJ©g‘rH$aUmMr Ë¶mÀ¶m gm‘mÝ¶ê$nmer VwbZm H$ê$Z a, b Am{U c ¶m§À¶m {H$‘Vr 
emoYÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  {Xbobo dJ©g‘rH$aU 2x2 + 7x = 0

  dJ©g‘rH$aUmMo gm‘mÝ¶ê$n  Amho. $

  ∴ a =             ;         b =             ;         c =   

 5) x2 = x + 4 ho dJ©g‘rH$aU Amho H$m Vo AmoiIÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  x2 = x + 4 Mo gm‘mÝ¶ê$n x2 − x − 4 = 0 Amho.   
  g‘rH$aUm‘Ü¶o Agboë¶m Mbm§Mr g§»¶m = 
  MbmMm ‘hËV‘ KmVm§H$ =    ∴ ho dJ©g‘rH$aU Amho/Zmhr 

 6) 3x2 − kx − 2 = 0 ¶m dJ©g‘rH$aUmMo EH$ ‘yi 2 Amho, Va k Mr qH$‘V H$mT>Ê¶mgmR>r Imbrb H¥$Vr 
nyU© H$am.

  {Xbobo dJ©g‘rH$aU 3x2 − kx − 2 = 0 Amho. ¶m dJ©g‘rH$aUmMo EH$ ‘yi 2 Amho. 
  ∴ x =   KoD$    

  ∴ 3  
2 

− k ×  − 2 = 0
  ∴12 − 2k − 2 = 0

  ∴ 2k =   ∴ k = 

 7) 2x2 − 5x − 3 = 0 ho dJ©g‘rH$aU Ad¶d nX²YVrZo gmoS>{dÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

  ¶m dJ©g‘rH$aUmMr ax2 + bx + c = 0 er VwbZm Ho$ë¶mg,

  a =   b =      c = 

  ∴ a × c =  × (−3)  ∴ ac =  

   Am{U 1 ho ac ¶m JwUmH$mamMo Ago XmoZ Ad¶d AmhoV, H$s Ë¶m§Mr ~oarO (−5) Amho.

  ∴ 2x2 − 6x + 1x − 3 = 0 

  ∴ 2x (x −  ) + 1(x −  ) = 0 

   ∴ (x −  )  (2x + 1) = 0 

  ∴ x −  = 0 qH$dm 2x + 1 = 0

  ∴ x =  qH$dm x = 

  ∴  Am{U  ¶m {Xboë¶m dJ©g‘rH$aUmÀ¶m XmoZ CH$br AmhoV.
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 8) 9m2 = 16  ho dJ©g‘rH$aU Ad¶d nX²YVrZo gmoS>{dÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.
  9m2 = 16  ∴ 9m2 −   = 0

     ∴ (3m)2 − (  )
2
= 0

     ∴ (3m +   ) (3m −  ) = 0 

     ∴ 3m +  = 0 qH$dm 3m −   = 0

     ∴ m  =  qH$dm m = 

     ∴   Am{U    ¶m {Xboë¶m dJ©g‘rH$aUmÀ¶m XmoZ CH$br AmhoV. 

 9) 2x2 + 13x + 15 = 0  ho dJ©g‘rH$aU nyU© dJ© nX²YVrZo gmoS>{dÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.
  dJ© nXmMm ghJwUH$ 1 H$aÊ¶mgmR>r g‘rH$aUmbm   Zo ^mJ XoD$.

  x2 + 
13

 x + 
15
2

 = 0

  Oa  x2 + 
13
2

 x + k = (x + a)2  Va  x2 + 
13
2

 x + k = x2 + 2ax +  

  x2 + 
13
2

 x Am{U  x2 + 2ax ¶m§Mr VwbZm H$ê$Z

   
13
2

 x  =  2ax    ∴ a  =    

  ∴ k = a2 = (  )2
=  

  ∴  x2 + 
13
2

 x + 
169
16

 − 
169
16

 + 
15
2

 = 0

  ∴ ( x +  )
2 

− ( 169
16

 −  )  = 0

  ∴ ( x +  )
2 

−  = 0

  ∴ ( x +  )
2 

= 

  ∴  x +  = 
7
4

  qH$dm x + 
13
4

 = 

  ∴  x = 
4

 qH$dm x = 
4

  ∴ x =  
2

 qH$dm −     

  ∴  qH$dm  ¶m {Xboë¶m dJ©g‘rH$aUmÀ¶m XmoZ CH$br AmhoV. 
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 10) 5x2− 6x − 2 = 0  ho dJ©g‘rH$aU gyÌmMm dmna H$ê$Z gmoS>{dÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.
  {Xboë¶m dJ©g‘rH$aUmMr ax2 + bx + c = 0 er VwbZm Ho$ë¶mg, 

   a =  ;   b =           ;    c =    ;

  ∴ b2 − 4ac = (− 6)2 − 4 × (  ) × (  )
   = 36 −    = 

  ∴ x =  − b ± √ b2 − 4ac
2a

 

  ∴ x = 
– (  ) ± √  

2 (  )
  ∴ x = 

6  ± √  

  ∴ x = 
6  ± 2 √  

10

  ∴ x = 
2 (3 ± √  )

10

  ∴ x = 
3  ± √  

5

  ∴ x = 
3  + √  

5
 qH$dm 

3  − √  

5

  ∴  qH$dm  ¶m {Xboë¶m dJ©g‘rH$aUmÀ¶m XmoZ CH$br AmhoV.

 11) 3m2 + 4m − 5 = 0 ¶m dJ©g‘rH$aUmgmR>r b2 − 4ac Mr qH$‘V H$mT>Ê¶mgmR>r nwT>rb H¥$Vr nyU© H$am 
Am{U ‘wim§Mo ñdê$n R>adm.

  ¶m {R>H$mUr  a =   b =      c = 

  ∆ = b2 − 4ac = (  )
2
 − 4 × (  ) × (  ) 

     = 16 − 4 (  )
     = 16 +   =     

  ∴ ∆ =   

  ∴ b2 − 4ac =           ∴ dJ©g‘rH$aUmMr ‘wio  AmhoV.
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 12) dJ©g‘rH$aUmMr ‘wio {Xbr AgVm dJ©g‘rH$aU V¶ma H$aÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.

 13) Oa a Am{U b hr ¶m x2 + ax − b = 0 ¶m dJ©g‘rH$aUmMr ‘wio AgVrb, Va a Am{U b À¶m {H$‘Vr 
H$mT>m.

 14) (x + 3) (x − 5) = 0 ho dJ©g‘rH$aU gm‘mÝ¶ê$nmV {bhÿZ a, b Am{U c À¶m {H$‘Vr {bhm. 

‘r EH$ dJ©g‘rH$aU Amho.

‘mPr ‘wio α = 3 Am{U β = 4 AmhoV.

dJ©g‘rH$aU V¶ma H$aÊ¶mgmR>r gyÌ x2 − (α + β) x + αβ = 0

∴ dJ©g‘rH$aU .................................... 

 ‘wim§Mr ~oarO =  ‘wim§Mm JwUmH$ma = 
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  15) Ad¶d nX²YVrZo gmoS>dm. 

  5t2 − 13t + 6 = 0   

 16) nyU© dJ© nX²YVrZo gmoS>dm.

      h2 + 10h + 21 = 0   

 17) gyÌmMm dmna H$ê$Z gmoS>dm.    

   6x2 − 17x + 12 = 0
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 18) α Am{U β hr (x + 5)2 = 35 ¶m dJ©g‘rH$aUmMr ‘wio AgVrb, Va α2 + β2 Mr qH$‘V H$mT>m.

 19) 25 Mo Ago XmoZ ^mJ H$am H$s, Ë¶m§À¶m ì¶ñV g§»¶m§Mr ~oarO 
1
6  Agob.  

 20) OVrZbm EH$ H$m‘ H$aÊ¶mgmR>r {ZVrZnojm 6 {Xdg A{YH$ bmJVmV. XmoKm§Zr {‘iyZ H$m‘ Ho$ë¶mg Vo 
H$m‘ nyU© H$aÊ¶mgmR>r Ë¶m§Zm 4 {Xdg bmJVmV, Va Vo H$m‘ EH$Q>çmZoM nyU© H$aÊ¶mg àË¶oH$mg {H$Vr 

{Xdg bmJVrb? 
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gamdmgmR>r CXmhaUo

 1) Imbrb g‘rH$aU ax2 + bx + c = 0  ¶m ñdê$nmV {bhm. Ë¶mVrb a, b, c ¶m§À¶m {H$‘Vr R>adm.  

  (x + 1)2 = 2x + 3    

 2) Ad¶d nX²YVrZo gmoS>dm.

  i) x +  
12
x       = 7  ii)  6y2 − y − 2 = 0    

 3) nyU© dJ© nX²YVrZo gmoS>dm.

  i) 4x2 + x = 3   ii)  2p2 + p = 6   

 4) gyÌmMm dmna H$ê$Z gmoS>dm.

  i) 2m2 − 1 = 4 m  ii)  x − 
3
x  = 2

 5) y = − 2 hr qH$‘V 3y2 + 5y − 7 = 0 ¶m dJ©g‘rH$aUmMo ‘yi Amho qH$dm Zmhr Vo R>adm.   

 6) EH$m Mm¡agmMr ~mOy 6 go‘r Zo dmT>{dë¶mg Ë¶mMo joÌ’$i 16 nQ> hmoVo, Va ‘yi Mm¡agmMr ~mOy H$mT>m. 

 7) EH$m dJ©g‘rH$aUmMr ‘wio α Am{U β AmhoV. Oa α2 + β2 = 68 Am{U α − β = 6 Agob, Va Vo 
dJ©g‘rH$aU V¶ma H$am.          

 8) (z  − 12) y2 + 2 (z − 12) y + 2 = 0 ¶m dJ©g‘rH$aUmMr ‘wio dmñVd Am{U g‘mZ AgVrb, Va z Mr 
qH$‘V H$mT>m.

 9) Imbrb àË¶oH$ g‘rH$aU, dJ©g‘rH$aU Amho H$s Zmhr Vo R>adm.

  i)   k2 − 2k + 5 = k2 

  ii)   m3 − 5m2 + 4 = 0

  iii)     2 x2 + 3x + 4   2 

 10) x2 + 4x + 6 = 0  ¶m dJ©g‘rH$aUmMr ‘wio α  d  β  AgVrb, Va 

  i)  α2 + β2     ii)  α3 + β3 ¶m§À¶m {H$‘Vr H$mT>m.

 11) y2 − 6y + k = 0 ¶m dJ©g‘rH$aUmMr ‘wio α d β  AgyZ α − β = z Va k Mr qH$‘V H$mT>m.

 12) dJ©g‘rH$aUmMr ‘wio t Am{U 
1
t  AgVrb, Va Vo dJ©g‘rH$aU {bhm.

√ √ 
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 1) Imbrb H«${‘H$m A§H$J{UVr loT>r Amho H$s Zmhr, ho R>a{dÊ¶mgmR>r gmaUr nyU© H$am.

A.
H«$. 

H«${‘H$m t2 − t1 t3 − t2 t4 − t3 ’$aH$ pñWa 
Agë¶mg 

d = 
{H$Vr?

{ZîH$f©

1) 2, 5, 8, 11... 5 − 2 = 3 8 − 5 = 3 11 − 8 = 3 3
A§H$J{UVr 

loT>r Amho. 

2)
0.2, 0.22, 0.222, 
0.2222,...

3) 5, 1, −3, −7, ...

4)     ,    ,    ,     , ... 

5) 2, 4, 8, 16, ...

6) 4, 4, 4, 4, ...

 2)   2 ,   8 ,    18 , ... hr A§H$J{UVr loT>r Amho H$s Zmhr, ho R>a{dÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  t1 = √2 , t2 = √8  , t3 = √18  

  ∴ t2 − t1 = √8  − √2  = 2 √2  − √2  =      

  t3 − t2 = √18  − √8  =  − 2 √2  = 

  ¶oWo H«$‘mJV nXm§‘Yrb ’$aH$ d =  pñWa Amho.     

  ∴ {Xbobr H«${‘H$m A§H$J{UVr loT>r Amho.

3. A§H$J{UVr loT>r

1
2

5
6

7
6

3
2

√ √ √
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 3) Imbrb gmaUr nyU© H$am.

A.
H«$.

a d t1= a t2= t1 + d t3= t2 + d t4= t3 + d A§H$J{UVr loT>r

1) 3 4 3 3 + 4 = 7 7 + 4 = 11 11 + 4 = 15 ∴ 3, 7, 11, 15, ...

2) 5 −3 5

3) 1 −1, −    ,     , 1, ... 

4) −3.5 −3.5 −1.5

5) 0 − 4 − 4

 4) EH$m A§H$J{UVr loT>rMm gm‘mÝ¶ ’$aH$ 5 Amho, Va t17 − t9 = {H$Vr? ho H$mT>Ê¶mgmR>r Imbrb H¥$Vr 

nyU© H$am.

  ¶oWo d = 5

  ∴ t17 = a + 16 d   Am{U  t9 = a +           d 

  ∴ t17  −  t9 = [a + 16 d]  − [a +           d]
                   =            d

             =             × 5

  ∴ t17  −  t9 =

 5) EH$m A§H$J{UVr loT>rMr VrZ H«$‘mJV nXo AZwH«$‘o 3x , 7 Am{U 2x − 1 AmhoV, Va x Mr qH$‘V 

H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  ¶oWo t1 = 3x ,  t2 = 7 ,  t3 = 2x  − 1 

  A§H$J{UVr loT>rÀ¶m H«$‘mJV nXm§‘Yrb ’$aH$ pñWa AgVmo.

  ∴ t2  − t1 = t3  −  

  ∴ 7 − 3x  = 2x  − 1 −    

1
3

1
3

1
3
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    ∴ 7 + 1 + 7 = 2x + 3x 

         ∴ 5x = 

         ∴ x  =

 6) EH$m A§H$J{UVr loT>rVrb nXo nwT>rbà‘mUo AmhoV.

  − 2,  ,  L,  ,  ,  8, ... Va Ë¶m A§H$J{UVr loT>rMm gm‘mÝ¶ ’$aH$ Am{U n§Yamdo nX d  

 H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

  ¶oWo t1 = a =       

  VgoM t6 =            

  na§Vw t6 = a + 5d     

  ∴ a + 5d =             ..... (I)     

  AmVm a Mr qH$‘V g‘rH$aU (I) ‘Ü¶o R>ody.  

  ∴           + 5d = 8      

  ∴ 5d =

  ∴ d =  

  ∴ gm‘mÝ¶ ’$aH$ (d) =  

 7) − 3, 4, 11, ...., 235 ¶m A§H$J{UVr loT>rVrb nXm§Mr EHy$U g§»¶m H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© 

H$am.

  {Xboë¶m loT>rdê$Z

  a =  − 3, d =    , tn = 235

  gyÌ : tn =  a + (n − 1) d

  ∴ 235 = − 3 + (n − 1) ×          

  ∴ n =   

 

 
10
5

∴ t15 = a +     d 

     =  − 2 +     × 2 

        =  − 2 +   

∴n§Yamdo nX (t15) =    

AmVm  ho  do nX Amho.

∴    tn =  a + (n − 1) d Zwgma,

∴        =  − 2 + (  − 1) × 2

∴        =  − 2 + 

∴        =  
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 8) VrZ A§H$s Z¡g{J©H$ g§»¶mg‘yhmVrb 6 Zo {Z…eof ^mJ OmUmè¶m gd© g§»¶m§Mr ~oarO H$mT>Ê¶mgmR>r 

Imbrb H¥$Vr H$am.

  6 Zo ^mJ OmUmè¶m VrZ A§H$s g§»¶m 

  102, 108, 114, ...., 996

  ¶oWo a = 102, d =     , tn =                    
  i) àW‘ n emoYy.  ∴  tn  = a + (n − 1) d 

         ∴      = 102 + (n − 1) ×   
         ∴ 996  = 102 + 6n − 6

         ∴ 6n  = 996 −      

         ∴ 6n  =      ∴ n  =   

  ii) AmVm Sn emoYy.   Sn =  n
2   [t1 + tn]   

     ∴ Sn = 2
  

   [102 + 996]

     ∴ Sn =     × 1098  ∴ Sn  =   

  ∴ VrZ A§H$s Z¡g{J©H$ g§»¶mg‘yhmVrb 6 Zo {Z…eof ^mJ OmUmè¶m gd© g§»¶m§Mr ~oarO =   

 9) EH$m {ÌH$moUmÀ¶m H$moZm§Mr ‘mno A§H$J{UVr loT>r‘Ü¶o AmhoV. Oa gdmªV ‘moR>çm H$moZmMo ‘mn ho gdmªV 
bhmZ H$moZmÀ¶m ‘mnmÀ¶m XþßnQ> Agob, Va Ë¶m§Mr ‘mno emoYÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  {ÌH$moUmÀ¶m H$moZm§Mr ‘mno AZwH«$‘o (a − d)o, a o, (a + d)o ‘mZy.   

  ∴ {ÌH$moUmÀ¶m H$moZm§À¶m ~oaOoÀ¶m JwUY‘m©Zwgma  

  (a − d) + a + (a + d) =   

  ∴ 3a =     

  ∴   a =   

  VgoM {Xboë¶m AQ>rZwgma (a + d) = 2 × (a − d)  

  ∴ a + d = 2a − 2d  

  ∴ d + 2d = 2a − a  

  ∴ 3d =   

∴  d =                =                 =

∴ n{hë¶m H$moZmMo ‘mn = (a − d)o  =    

   Xþgè¶m H$moZmMo ‘mn  =    ao      =   

   {Vgè¶m H$moZmMo ‘mn = (a + d)o =   

  

  

  

  

  

3

  

3
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 10) dJm©Vrb JwUmZwH«$‘o àW‘ nmM {dXçmÏ¶mªZm ~jrg dmQ>nmgmR>r EH$m XmZeya ì¶³VrZo EHy$U ` 1500 
{Xbo. Oa àË¶oH$ ~jrg AJmoXaÀ¶m ~{jgmnojm 50 én¶m§Zr H$‘r Agob, Va àW‘ H«$‘m§H$mÀ¶m 
{dXçmÏ¶m©g {H$Vr ~jrg {‘iob ho emoYÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  ¶oWo Sn = 1500, d =                  , n = 5, a = {H$Vr?          

  gyÌ : Sn = 
n
2  [2a + (n − 1) d]

  ∴ 1500 = 5
2    [2a + (5 − 1) ×     ]               

  ∴ 1500 =  5
2   [2a −    ]              

  ∴ 3000 = 10a −   

  ∴ 10a =   

  ∴  a =    

          ∴ àW‘ H«$‘m§H$mÀ¶m {dXçmÏ¶m©g {‘iUmao ~jrg =  `          

  ( Q>rn : ¶mnojm doJiçm nX²YVrZo ho CXmhaU gmoS>dVm ¶oB©b H$m? dhrV gmoS>dm.)   

 11) 3 + 5 + 7 + .......... + x ¶m ~oaOoVrb nXo A§H$J{UVr loT>rV AmhoV H$m Vo R>adm. 

  gd© nXm§Mr ~oarO 168 Agë¶mg x Mr qH$‘V H$mT>m.
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gamdmgmR>r CXmhaUo

 1) i) n{hbo nX H$moUVrhr F$U g§»¶m Am{U gm‘mÝ¶ ’$aH$ H$moUVrhr YZ g§»¶m AgUmar, A§H$J{UVr 
loT>r {bhm.

  ii)  Ë¶m loT>rV 50 ho nX Agob H$m? Vw‘À¶m CËVamMo g‘W©Z H$am.  

  iii) gyÌmMm dmna H$ê$Z {VÀ¶m n{hë¶m 20 nXm§Mr ~oarO emoYm.

 2) AmH$mebm 200 ‘r. YmdÊ¶mÀ¶m e¶©VrV gh^mJ ¿¶m¶Mm Amho. Ë¶mgmR>r Vmo XaamoO YmdÊ¶mMm gamd 

H$aVmo. gamdm‘Ü¶o Ë¶mZo n{hë¶m {Xder 1 {‘{ZQ>, 3 goH§$X, Xþgè¶m {Xder 59 goH§$X, {Vgè¶m [Xder 

55 goH§$X ¶mà‘mUo doi Zm|Xdbr.

  i) gamdm‘Ü¶o Ë¶mZo Zm|X{dbobr doi A§H$J{UVr loT>r‘Ü¶o AmT>iVo H$m Vo R>adm.

  ii) 200 ‘r. A§Va 35 goH§$XmV nma H$aÊ¶mMo AmH$meMo Ü¶o¶ Amho. Oa àË¶oH$ {Xder gamdm‘Ü¶o 
Zm|X{dbobr doi A§H$J{UVr loT>r‘Ü¶o Agob Va Ë¶mMo Ü¶o¶ gmÜ¶ hmoÊ¶mgmR>r Ë¶mbm {H$‘mZ {H$Vr 
{Xdg gamd H$aUo Amdí¶H$ Amho?

 3) gmo~VÀ¶m AmH¥$Vr‘Ü¶o bmH$S>mMo g‘mZ AmH$mamMo H$mhr Am|S>Ho$ {d{eîQ> àH$mao aMyZ R>odbobo AmhoV. 
AmH¥$Vr‘Ü¶o VrZM Wa Xe©{dbobo AmhoV, na§Vw Ë¶mda AmUIr H$mhr Wa dmT>dyZ AÝ¶ H$mhr Am|S>Ho$ 
aMmd¶mMo AmhoV. EHy$U 200 Am|S>Ho$ aMÊ¶mgmR>r AmUIr {H$Vr Wa dmT>dmdo bmJVrb? gdmªV daÀ¶m 
WamV {H$Vr Am|S>Ho$ AgVrb?

 4) EH$m A§H$J{UVr loT>rMo Mm¡Wo nX 22 d 15 do nX 66 Agob Va n{hbo nX, gmYmaU ’$aH$ VgoM n{hë¶m 
8 nXm§Mr ~oarO {H$Vr ¶oB©b Vo H$mT>m.

 5) XmoZ A§H$J{UVr loT>tÀ¶m n nXm§Mo JwUmoËVa (3n + 8) : (7n + 15) Agob Ë¶m loT>tÀ¶m 12 ì¶m nXm§Mo 
JwUmoËVa H$mT>m.

 6) EH$m A§H$J{UVr loT>rMo p do nX 5p + 1 Agob, Va Ë¶m loT>rÀ¶m n nXm§Mr ~oarO H$mT>m. 
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dñVy d godm H$a 

 1) H$a ~rOH$mMo {ZarjU H$am Am{U Imbr {Xboë¶m àíZm§Mr AMyH$ CËVao {bhm.

  1) GST Z§~a {bhm.     ......................................

  2) GST Z§~adê$Z ‘hmamîQ´>mMm amÁ¶ g§Ho$Vm§H$ {bhm. ......................................

  3) HSN H$moS> hm dñVyer {ZJ{S>V Amho H$s,   ......................................

   godoer {ZJ{S>V Amho ho {bhm. 

  4) GST Mm Xa {H$Vr Amho?    .......................................

  5) H|$Ðr¶ H$a> (CGST) {H$Vr én¶o Amho?   .......................................

  6) amÁ¶mMm H$a> (SGST) {H$Vr én¶o Amho?  .......................................

  7) H$anmÌ a³H$‘?     .......................................

  8) EHy$U Xo¶ a³H$‘?     .......................................

4. AW©{Z¶moOZ

Name     : Mr. A. B.      Invoice No. : 12005150

Address : Nagpur      Date : 29-12-2021

State      : Maharashtra     GSTIN : 27ABCDE0716P2ZY 

Description  HSN  
Code                                                                       

Pcs.  Rate Taxable 
Amount

Mobile 7114 1 20,000 20,000

Total : 1 20,000

 In words : Rs. Twenty Three Thousand Six Hundred Only.          

Taxable 
Amount 20,000

SGST 9 % 1,800

CGST 9 % 1,800

Grand Total 23,600
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 2) EH$m dñVyMr {dH«$s qH$‘V ` 500 Amho. Ë¶m dñVyda CGST Mm Xa 9% Agob, Va Ë¶m dñVydarb 

GST Mr a³H$‘ H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.  

  dñVyMr {dH«$s qH$‘V  = 

  dñVydarb CGST Mm Xa  = 

  dñVydarb GST Mm Xa  = 2 ×    

      =  %

  dñVydarb GST Mr a³H$‘ = 500 × 
100

 =   

 3) EH$m XþH$mZXmamZo ` 10,000 H$anmÌ {H$‘VrMo YwbmB©¶§Ì {dH$V KoVbo d Vo ¶§Ì ` 15,000 bm {dH$bo. 

dñVy d godm H$amMm Xa (GST) 18% Agë¶mg XþH$mZXmamg ¶m ì¶dhmamV {H$Vr én¶m§Mr dOmdQ> 

(ITC) {‘iob? Ë¶mMm Xo¶ GST H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

YwbmB©¶§ÌmMr 
IaoXr qH$‘V

GST Mm 
Xa

XþH$mZXmamZo 
{Xbobr GST Mr 

a³H$‘

ITC 
dOmdQ>

` 10,000 10,000 × 
18
100

  = 

 4) Imbrb gmaUr nyU© H$am.

CXmhaU Xe©Zr qH$‘V ‘yë¶àH$ma ~mOma^md

1) ` 12 g‘‘yë¶ ..........

2) ` 30 ........................... ` 24

3) ............ A{Y‘yë¶ ` 90 ` 320

4) ` 110 Ad‘yë¶ ` 70 ..........

5) ` 50 ........................... ` 50

6) ` 100 ........................... ` 80

YwbmB©¶§ÌmMr 
{dH«$s qH$‘V

XþH$mZXmamZo 
AmH$mabobr 

GST Mr a³H$‘

XþH$mZXmamg Xo¶ 
GST 

` 15,000 15,000 × 
18
100

 = 

 − 1800

  = 
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 5) eoAa ~mOmamV ` 50 Xe©Zr {H$‘VrMo XmoZ H§$nÝ¶m§Mo eoAg© Imbrbà‘mUo ~mOma^md d bm^m§emÀ¶m 

XamZo AmhoV, Va H$moUË¶m H§$nZrVrb Jw§VdUyH$ OmñV ’$m¶Xoera hmoB©b ho XmI{dÊ¶mgmR>r Imbrb 

H¥$Vr nyU© H$am. i) H§$nZr A  : ` 250, 10%              ii) H§$nZr B : ` 150, 15%

  H§$nZr A     H§$nZr B

  EH$m eoAaMo Xe©Zr ‘yë¶ =    EH$m eoAaMo Xe©Zr ‘yë¶ = 

  bm^m§emMm Xa =     bm^m§emMm Xa = 

  {‘iUmam bm^m§e = 50 × 
100

     {‘iUmam bm^m§e = 50 × 
100

     = `       = `

  naVmì¶mMm Xa =  {‘iUmam bm^m§e
Jw§VdUyH$

 × 100  naVmì¶mMm Xa =  {‘iUmam bm^m§e
Jw§VdUyH$

 × 100

     = 
250

 × 100      =  × 100

     = `       = `

       ∴ H§$nZr  ‘Yrb J§wVdUyH$ ’$m¶Xoera R>aob.

 6) å¶wÀ¶wAb ’§$S> ¶moOZoMo ~mOma‘yë¶ 280 H$moQ>r én¶o AgyZ H§$nZrZo 7 H$moQ>r ¶w{ZQ²>g IaoXr Ho$bo 

AgVrb Va  i) EH$m ¶w{ZQ>Mo Z³V ‘mb‘ËVm ‘yë¶ (NAV) H$mT>m. 

   ii) Vwåhr ` 10,000 Mr Jw§VdUyH$ Ho$br, Va Vwåhmbm {H$Vr ¶w{ZQ²>g {‘iVrb?

  arV …  i) EH$m ¶w{ZQ>Mo Z³V ‘mb‘ËVm ‘yë¶ (NAV) =  280 H$moQ>r én¶o

7 H$moQ>r 

     EH$m ¶w{ZQ>Mo Z³V ‘mb‘ËVm ‘yë¶ (NAV) = `  

    ii) ¶w{ZQ>Mr g§»¶m =  Ho$bobr Jw§VdUyH$
EH$m ¶w{ZQ>Mo Z³V ‘mb‘ËVm ‘yë¶  

          =  

     ` 10,000 Jw§V{dë¶mda  =   ¶w{ZQ²>g {‘iVrb.
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gamdmgmR>r CXmhaUo

 1) Aj¶Zo `100 Xe©Zr {H$‘VrMo eoAg©, ~mOma^md `50 AgVmZm {dH$bo, Voìhm Ë¶mg `4988.20 
{‘imbo. XbmbrMm Xa 0.2 % d Xbmbrdarb OrEgQ>rMm Xa 18 % Amho, Va Ë¶mZo {H$Vr eoAg© {dH$bo 
Vo H$mT>m. 

 2) eoAa ~mOmamV `100 Xe©Zr {H$‘VrMo XmoZ H§$nÝ¶m§Mo eoAg© Imbrbà‘mUo ~mOma^md d bm^m§emÀ¶m 
XamZo AmhoV, Va H$moUË¶m H§$nZrVrb Jw§VdUyH$ OmñV ’$m¶Xoera hmoB©b Vo gH$maU gm§Jm.

  i) H§$nZr A : ` 132 ...... 12 %   ii)  H§$nZr B : ` 144 ...... 16 % 
  iii) H§$nZr C : `156 ...... 18 % 
 3) ` 36,000 {H$‘VrÀ¶m EH$m dñVyda ì¶mnmè¶mZo 10  % gyQ> XoD$Z Caboë¶m aH$‘oda 18  % XamZo CGST 

AmH$mabm Va EHy$U {~b {H$Vr aH$‘oMo Agob? Ë¶mV CGST d SGST erf©H$mImbr {H$Vr a³H$‘ 
AmH$mabr Agob?

 4) àkmZo Imbrbà‘mUo eoAg©‘Ü¶o Jw§VdUyH$ Ho$br, Va {VZo Ho$bobr EHy$U Jw§VdUyH$ H$mT>m.
  H§$nZr A  - Xe©Zr qH$‘V ` 5 Am{U A{Y‘yë¶ ` 15 Agbobo 300 eoAg©
  H§$nZr B  - ~mOma^md ` 600 Agbobo 40 eoAg©
  H§$nZr C  - ~mOma^md ` 9,600 AgUmao 2 eoAg©
 5) gm¡. g§OZm Zm|XUrH¥$V ì¶mnmar AmhoV. Ë¶m§Zr ̀  1,05,000 H$anmÌ {H$‘VrMm gmobman§n {dH$V KoVbm d 

` 1,32,000 bm J«mhH$mg {dH$bm. dñVy d godm H$amMm Xa 5 % Agë¶mg g§OZmg ¶m ì¶dhmamV {H$Vr 
én¶m§Mr dOmdQ> (ITC) {‘iob d {H$Vr én¶o H$a ^amdm bmJob?

 6) EH$m KS>çmimMr OrEgQ>r H$amgh qH$‘V 1,475  én¶o Amho. OrEgQ>rMm Xa 18 %  Amho Va, Ë¶m 
KS>çmimMr H$anmÌ qH$‘V, Ë¶mdarb CGST  d SGST  Mo JUZ H$am.

 7) lr. ZQ>amOZ ¶m§Zr ` 58,000 {H$‘VrMo g§JUH$ {dH$V KoVbo d 65,000  én¶m§Zm {dH$bo. dñVy d godm 
H$amMm Xa 5 %  Agë¶mg Ë¶m§Zm ¶m ì¶dhmamV {H$Vr én¶m§Mr dOmdQ> (ITC)  d {H$Vr én¶o H$a ̂ amdm 
bmJob?

 8) `100 Xe©Zr {H$‘VrMo eoAg© `15 A{Y‘yë¶ XoD$Z ` 39,790 bm IaoXr Ho$bo, Va {H$Vr eoAg© 
{‘iVrb?

 9) `625 Xe©Zr {H$‘VrMm EH$ eoAa g‘‘yë¶ ~mOma^mdmZo {dH$bm d Ë¶mda 0.1 %  Xbmbr {Xbr, Va 
{dH«$sZ§Va {‘iUmar a³H$‘ {H$Vr?

 10) J«mhH$mH$Sy>Z EH$m dñVyMr OrEgQ>rg{hV qH$‘V `5,900 KoVbr. Oa dñVy§Mr H$anmÌ qH$‘V `5,000  

Agob, Va OrEgQ>rMm Xa {H$Vr?
 11) R>moH$ ì¶mnmar A Zo {H$aH$moi ì¶mnmar B bm EH$ dñVy `60,000 bm {dH$br ì¶mnmar B Zo `8,000 Z’$m 

KoD$Z Vr dñVy J«mhH$m§g {dH$br ¶m ì¶dhmamV OrEgQ>rMm Xa 12.5% Amho, Va J«mhH$mbm Vr dñVy {H$Vr 
én¶m§Zm nS>br?
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 1) Imbrb ~m~VrV {H$Vr e³¶Vm AmhoV Vo Mm¡H$Q>rV {bhm.

  1) B§J«Or dfm©Vrb ‘{hZm ¶mÑpÀN>H$ nX²YVrZo {ZdS>m¶Mm Amho. 

  2) 1 Vo 50 n¶ªVÀ¶m ‘yi g§»¶oVrb EH$ g§»¶m ¶mÑpÀN>H$ nX²YVrZo {ZdS>m¶Mr Amho. 

  3) B§J«Or ‘wimjam§‘Yrb EH$ ñda ¶mÑpÀN>H$ nX²YVrZo {ZdS>m¶Mm Amho. 

  4) B§J«Or ‘wimjam§‘Yrb EH$ ì¶§OZ ¶mÑpÀN>H$ nX²YVrZo {ZdS>m¶Mo Amho. 

  5) ‘hmamîQ´>mVrb EH$ {Oëhm ¶mÑpÀN>H$ nX²YVrZo {ZdS>m¶Mm Amho. 

  2) Imbrb à¶moJmgmR>r Z‘wZm AdH$me S d Ë¶mVrb Z‘wZm KQ>H$m§Mr g§»¶m n (S) {bhm.

  1) AmH¥$VrV XmI{dboë¶m V~H$S>rdarb ~mU {’$aë¶mda Vmo EH$m A§H$mda pñWa hmoVmo.

  2) EH$ ’$mgm Am{U EH$ ZmUo ’o$H$bo AgVm {‘iUmam Z‘wZm AdH$me {bhm.

   S = {............................................................................}  n (S) = 

  3) 0, 3, 5 ¶m A§H$m§nmgyZ A§H$m§Mr nwZamd¥ËVr Z H$aVm VrZ A§H$s g§»¶m V¶ma H$aUo. 

   S = {............................................................................}  n (S) = 

 3) EH$ ZmUo VrZXm ’o$H$bo AgVm Z‘wZm AdH$me Am{U {‘iUmar KQ>Zm {b{hÊ¶mgmR>r nwT>rb H¥$Vr nyU© 

H$am.

  Z‘wZm AdH$me S = {HHH, , HHT, , HTH, , HTT,  } 

  ∴ n (S) =   

  KQ>Zm A : n{hë¶m ZmÊ¶mda N>mnm ¶oUo.  

   A = {........................................................} ;  n (A) =  

5. g§^mì¶Vm

S = {...............................}

n (S) = 

8 1

2

3

45

6

7
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  KQ>Zm B : {Vgè¶m doir ZmÊ¶mda H$mQ>m ¶oUo.  

   B = {.......................................................} ; n (B) = 

  KQ>Zm C : Xþgè¶m Am{U {Vgè¶m doir ZmÊ¶mda N>mnm ¶oUo.  

   C = {.......................................................} ; n (C) = 

 4) Imbrbn¡H$s H$moUË¶m g§»¶m g§^mì¶Vm Xe©{dVmV Vo {bhm.

  1.03, 102%, 0, - 35, - 0.5,   4
3  , 13%,  3

4  , 0.68

g§^mì¶Vm Xe©{dUmè¶m 
g§»¶m

.............................................
H$maU ............................

..................................

g§^mì¶Vm Z Xe©{dUmè¶m 
g§»¶m

.............................................
H$maU ............................

..................................

 5) {dXçm {dH$mg emioVrb gd© {ejH$m§Mr a³VJQ> VnmgUr Ho$br AgVm Imbrb ‘m{hVr {‘imbr.

a³VJQ> A B AB O

{ejH$ g§»¶m 12 18 14 6

  ¶m gd© {ejH$m§‘YyZ 2 {ejH$ {ZdS>bo, Va {ZdS>bobo {ejH$ AB  ¶m a³VJQ>mMo AgÊ¶mMr g§^mì¶Vm 
Imbrb H¥$VrZo H$mT>m.  

  g‘Om S hm Z‘wZm AdH$me Amho. 

  ∴ emioVrb EHy$U {ejH$ n (S) = 

  KQ>Zm A : {ZdS>bobo {ejH$ AB ¶m a³VJQ>mMo AgUo. 

  n (A) =  

  P (A) = 
n(A)

 = 

  ∴ P (A) =   

  ∴ {ZdS>bobo {ejH$ ho AB ¶m a³VJQ>mMo AgUo hr g§^mì¶Vm  Amho. 
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 6) EH$m g‘yhm‘Ü¶o 140 ì¶³Vr AmhoV. àË¶oH$ ì¶³Vr H$moUVrVar EH$M ^mfm ~mobVo. ¶m§n¡H$s 75 ì¶³Vr 
B§J«Or ~mobVmV d Cd©[aV ì¶³Vr ‘amR>r ̂ mfoV ~mobVmV. Ë¶m g‘yhmVrb EH$ ì¶³Vr {ZdS>ë¶mg ‘amR>r 
^mfm ~mobUmè¶m ì¶³VtMr g§^mì¶Vm nwT>rb H¥$VrZo H$mT>m. 

  g‘Om S hm Z‘wZm AdH$me Amho. 

  ∴ g‘yhmVrb ì¶³VtMr EHy$U g§»¶m n (S) = 

  KQ>Zm A : {ZdS>bobr ì¶³Vr ‘amR>r ^mfm ~mobUmar AgUo. 

  n  (A) =  

  ∴ ‘amR>r ^mfm ~mobUmè¶m ì¶³VtMr g§^mì¶Vm  

  ∴ P (A) =   
n (A)
n (S)

  ∴ P (A) =   

 7) EH$m noQ>r‘Ü¶o 12 Oob (Gel) noZ Am{U 132 ~m°b noZ AmhoV. EH$ noZ ¶mÑpÀN>H$ nX²YVrZo noQ>r‘YyZ 
KoVbo Va Vo noZ i) Oob noZ ii) ~m°b noZ AgÊ¶mMr g§^mì¶Vm Imbrb H¥$VrZo H$mT>m.

  g‘Om S hm Z‘wZm AdH$me Amho. 

  ∴ n (S) =  +  =   

  i) KQ>Zm A : Oob noZ AgUo. 

   n (A) = 

   P (A) = 
n (A)

   P (A) =  

   ∴ Oob noZ {ZdS>Ê¶mMr g§^mì¶Vm  Amho.

  ii) KQ>Zm B : ~m°b noZ AgUo. 

   ∴ n (B) =   

       P (B) = 
n (B)
n (S)

       P (B) =   

   ∴ ~m°b noZ {ZdS>Ê¶mMr g§^mì¶Vm  Amho.
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 8) EH$m ~aUr‘Ü¶o 24 JmoQ>çm AmhoV. Ë¶m§n¡H$s H$mhr {haì¶m a§JmÀ¶m Am{U Caboë¶m {Ziçm a§JmÀ¶m 
AmhoV. Oa ~aUr‘YyZ EH$ JmoQ>r KoVbr, Va Vr {haì¶m a§JmMr AgÊ¶mMr g§^mì¶Vm 2

3   Agob, Va 
~aUr‘Yrb {Ziçm JmoQ>çm§Mr g§»¶m {H$Vr Agob? 

  g‘Om S hm Z‘wZm AdH$me Amho. 

  ∴ ~aUrVrb JmoQ>çm§Mr g§»¶m n (S) = 

  ~aUr‘Ü¶o AgUmè¶m {haì¶m JmoQ>çm§Mr g§»¶m x ‘mZy.  

  ∴ ~aUr‘Ü¶o AgUmè¶m {Ziçm JmoQ>çm§Mr g§»¶m =      

  KQ>Zm A : KoVbobr JmoQ>r {hadr AgUo. 

  ∴ n (A) = 

  ∴ P (A) = 
n (A)
n (S)

  na§Vw P (A) = 2
3  (∴ {Xbobo)

  ∴ 
2
3   = x

24       ∴ x  =  

  ∴ {haì¶m a§JmÀ¶m JmoQ>çm§Mr g§»¶m =         

  ∴ {Ziçm a§JmÀ¶m JmoQ>çm§Mr g§»¶m =  -   =  

 9) XmoZ ’$mgo EH$m doir ’o$H$bo AgVm Z‘wZm AdH$me {bhm d Z‘wZm AdH$memVrb KQ>H$m§Mr g§»¶m {bhm.

  S =               
    

  ∴ n (S) =  
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 10) CXmhaU H«$‘m§H$ 9 ‘Yrb Z‘wZm AdH$memdê$Z nwT>rb gmaUr nyU© H$am.

KQ>Zm KQ>ZoMo dU©Z KQ>ZoVrb KQ>H$ d KQ>H$ g§»¶m KQ>ZoMr g§^mì¶Vm

A ’$mí¶m§À¶m n¥îR>^mJmdarb 
A§H$m§Mr ~oarO 7 ¶oUo.

A = {................................}

n (A) = 

P (A) =

B ’$mí¶m§À¶m n¥îR>^mJmdarb 
A§H$m§Mm JwUmH$ma dJ©g§»¶m 
AgUo.

C ’$mí¶m§À¶m n¥îR>^mJmdarb 
A§H$m§Mr ~oarO 13 AgUo.

 1) B¶ËVm XhmdrMr EHy$U {dXçmWu g§»¶m hr B¶ËVm XhmdrVrb Mî‘m Agboë¶m {dXçmÏ¶mªÀ¶m g§»¶oÀ¶m 

dJm©À¶m {VßnQ>rnojm 25 Zo H$‘r Amho. Oa Ë¶m dJm©Vrb EH$ {dXçmWu {ZdS>bm Va Mî‘m Agboë¶m 

{dXçmÏ¶mªMr g§̂ mì¶Vm 1
10  ¶oVo, Va dJm©Vrb EHy$U {dXçmWu g§»¶m Am{U Mî‘m Agboë¶m {dXçmÏ¶mªMr 

g§»¶m H$mT>m. 

 2) EH$m Am¶VmH¥$Vr ‘¡XmZmMr bm§~r Am{U é§Xr ¶m§Mo JwUmoËVa 7 : 6 Amho, Ë¶m ‘¡XmZmÀ¶m é§XrÀ¶m 1
2  EdT>r 

~mOy Agbobm Mm¡agmH¥$Vr ObVaU Vbmd Amho. Ë¶m ‘¡XmZmda H$mhr IoimSy> ’w$Q>~m°b IoiV AmhoV, Va 

’w$Q>~m°b ObVaU VbmdmV OmUma Zmhr hr g§^mì¶Vm H$mT>m.

 3) 52 nËË¶m§À¶m H°$Q>‘YyZ amUrMo {MÌ Agbobo nËVo ~mOybm R>odbo. Cd©[aV nËË¶m§‘YyZ EH$ nËVm H$mT>ë¶mg 

nwT>rb g§^mì¶Vm H$mT>m.

  (1) {MÌ Agbobm nËVm H$mT>Uo.   

  (2) ~Xm‘ Agbobm nËVm H$mT>Uo.

  (3) ~Xm‘ Zgbobm nËVm H$mT>Uo.   

  (4) bmb a§JmMm {MÌ Agbobm nËVm H$mT>Uo. 

 4) EH$ ZmUo VrZ doim ’o$H$bo AgVm, darb n¥îR>^mJmda N>mnmnojm H$mQ>>m A{YH$ doim {‘iÊ¶mMr g§̂ mì¶Vm 

H$mT>m.

 5) brn dfm©‘Ü¶o 53 e{Zdma ¶oÊ¶mMr g§^mì¶Vm H$mT>m.

 6) 1 Vo$50 ¶m A§H$m§‘YyZ EH$ A§H$ {ZdS>bm, Va Vmo ‘yi g§»¶m ZgÊ¶mMr g§^mì¶Vm H$mT>m.

gamdmgmR>r CXmhaUo



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm Xhmdr : 34

	1) H$mo{dS> gwajm g{‘VrgmR>r {dXçmÏ¶mªZr O‘m Ho$bobr a³H$‘ Imbrb gmaUrV {Xbobr Amho. ¶m 

‘m{hVrdê$Z O‘m Ho$boë¶m aH$‘oMm ‘Ü¶ H$mT>m.

a³H$‘ (`) 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50

{dXçmWu g§»¶m 5 7 5 2 6

a³H$‘ dJ©‘Ü¶ (xi) {dXçmWu g§»¶m ( fi) xi  fi

0 - 10 5

10 - 20 7

20 - 30 5

30 - 40 2

40 - 50 6

__ __    ∑ fi  =     ∑ xi fi   =

  i)   dJ©‘Ü¶mMo gyÌ {bhm.  

  ii)  {dXçmÏ¶mªMr EHy$U g§»¶m {bhm.  ∑ fi   =  

  iii)  ∑  fi  xi =  

  iv)    

6. gm§p»¶H$s

 ∴ {dXçmÏ¶mªZr O‘m Ho$boë¶m aH$‘oMm ‘Ü¶ = `    

∑  fi  xi

∑ fi  

‘Ü¶   x =   x =  ∴   x   =

dJ©‘Ü¶ =
+
2

=
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 2) Imbrb gmaUrV {dXçmÏ¶mªÀ¶m MmMUr narjoÀ¶m JwUm§Mr Q>³Ho$dmar {Xbr Amho. Ë¶mdê$Z JwUm§À¶m 

Q>³Ho$dmarMm ‘Ü¶ J¥hrV‘Ü¶ nX²YVrZo H$mT>m. 

JwU 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70 70 - 80 80 - 90 90 - 100

{dXçmWu g§»¶m 3 5 7 10 12 15 12 6 2 8

arV : J¥hrV‘Ü¶ (A) =     55     KoD$.

JwU dJ©‘Ü¶ (xi) dma§dmaVm ( fi)
fi di

0 - 10 5 − 50 3 − 150

10 - 20         − 5 − 200

20 - 30 25 − 30 7 − 210

30 - 40 35 − 20 10 − 

40 - 50 − 10 12 − 120

50 - 60 55  A      0 15 0

60 - 70 65 12 120

70 - 80 75 20 6

80 - 90 85 30 2 60

90 - 100 40 8 320

   ∑ fi  =    ∑ fi di  =

 
d =   

∑ fi di

∑ fi                                            
‘Ü¶ (x) =A + d  

     

 

∴ d =  

                     

     

JwUm§À¶m Q>³Ho$dmarMm ‘Ü¶ =   

di = xi − A   
di = xi − 55   

    

x =    ∴∴ d = − 3.25    

x  = 55 +   ∴
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di = xi − A   
di = xi − 25   

ui = 
di

g

(g = 2 KoD$ )

 3) Imbrb ‘m{hVrdê$Z ‘Ü¶ à‘mU {dMbZ nX²YVrZo EH$m XþH$mZXmamZo {dH$boë¶m eQ>©À¶m gmB©OMm 

‘Ü¶ H$mT>m.  

eQ>©Mr gmB©O

(B§M ‘Ü¶o)
22 - 24 24 - 26 26 - 28 28 - 30 30 - 32

eQ>©Mr g§»¶m 21 23 27 19 10

eQ>©Mr gmB©O
(B§M ‘Ü¶o)

dJ©‘Ü¶
xi

eQ>©Mr g§»¶m 
(fi) 

fi ui

22 - 24 23 − 2 − 1 21 − 21

24 - 26  25    A 0 0 23 00

26 - 28 27

28 - 30 29 4 2 19 38

30 - 32 10

__ __ __    ∑ fi  = ∑ fi ui  
= 

         

        

         

    

           

∴ eQ>©À¶m gmB©OMm ‘Ü¶ =    B§M 

‘Ü¶ (x) = A + u g 

∴  x = 25 +           ×  2 

∴ x = 25 +          

∴ x =    

u =   
∑ fi ui

∑ fi

u =   

u =    

∴

∴
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 4) Imbrb dma§dmaVm gmaUrV H$mhr Hw$Qw>§~m§Mm ‘m{gH$ drO dmna {Xbobm Amho. Ë¶mdê$Z drO dmnamMo 

~hþbH$ H$mT>m.

drO dmna
(¶w{ZQ>)

0 - 20 20 - 40 40 - 60 60 - 80 80 - 100

Hw$Q>§w~ g§»¶m 04 16 47 65 08

  arV : 

drO dmna (¶w{ZQ>) Hw$Q>§w~ g§»¶m

0 - 20 04

20 - 40 16

40 - 60 47

60 - 80 65

80 - 100 08

1) H$moUË¶m dJm©Mr dma§dmaVm gdmªV OmñV Amho?   d {H$Vr Amho?  

2) ∴ ~hþbH$s¶  dJ© =                                                f1  =     

3) ~hþbH$s¶ dJm©Mr ImbMr ‘¶m©Xm {H$Vr Amho? (L) =  

4) ~hþbH$s¶ dJm©À¶m AmYrÀ¶m dJm©Mr dma§dmaVm {H$Vr Amho? ( f0 ) = 

5) ~hþbH$s¶ dJm©À¶m nwT>À¶m dJm©Mr dma§dmaVm {H$Vr Amho? ( f2 ) = 

6) ~hþbH$s¶ dJm©Mo dJmªVa (h) = 

 ~hþbH$ = L +                           × h     

       ∴ = 

              = 

∴ ~hþbH$ = 

f1 − f0

2f1 − f0 − f2



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm Xhmdr : 38

 5) EH$m B‘maVrÀ¶m ~m§YH$m‘mgmR>r doJdoJiçm ~m~tda Ho$bobm IM© 

gmo~VÀ¶m d¥ËVmboImV Xe©{dbm Amho. Ë¶m ‘m{hVrdê$Z Imbrb 

àíZm§Mr CËVao {bhm.

  i) B‘maVrÀ¶m ~m§YH$m‘mgmR>r Pmbobm EHy$U 

   IM© ` 5,40,000 Amho, Va àË¶oH$ ~m~rda 

   {H$Vr én¶o IM© Pmbm Vo H$mT>m. 

  ii) H$moUË¶m ~m~rda gdmªV OmñV IM© Pmbm d {H$Vr én¶o Pmbm?

  iii) H$moUË¶m ~m~rda gdmªV H$‘r IM© Pmbm d {H$Vr én¶o Pmbm?

{dQ>m
{g‘|Q>

bmoI§S>‘mVr

‘Owar 500

850

450900

900
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 6) ~hþ^wOmMo {ZarjU H$ê$Z Imbr {Xboë¶m àíZm§Mr CËVao {bhm.

  i) gdmªV OmñV {dXçmWu g§»¶m H$moUË¶m dJm©Mr Amho?

   ................................................................................................

  ii) eyÝ¶ dma§dmaVm AgUmao dJ© {bhm.

   .................................................................................................

  iii) 20 {dXçmWu g§»¶m AgUmè¶m dJm©Mm dJ©‘Ü¶ H$mT>m?

   .................................................................................................

  iv) dJ©‘Ü¶ 55 AgUmè¶m dJm©Mr ImbMr d daMr dJ©‘¶m©Xm {bhm.

   ................................................................................................

à‘mU

X Ajmda : 1 go‘r = 10 én¶o

Y Ajmda : 1 go‘r = 4 {dXçmWu>

{d
Xç

mW
u g

§»¶
m 

10 30 50 70

4

0 20

8

12

16

20

Y

X'
40 60

Y'

X

(25, 14)

(35, 20)

(45, 16)

(55, 10)

dJ©Ur én¶m§V

(15, 8)
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  7) Imbrb gmaUrV EH$m emioVrb EH$m {XdgmV 15 Vo 18 df} d¶moJQ>mVrb {dXçmÏ¶mªZm {Xboë¶m 

H$mo{dS> bgr~X²XbMr ‘m{hVr {Xbr Amho.

d¶ (df}) 15 16 17 18

{dXçmWu g§»¶m 20 40 80 60

  darb ‘m{hVrÀ¶m AmYmao d¥ËVmboI V¶ma H$am.

d¶ (df}) {dXçmWu g§»¶m H|$Ðr¶ H$moZmMo ‘mn (θo) 

15 20

16 40

17 80

18 60

EHy$U 360o

  d¥ËVmboI

20
× 360o =  

40
× 360o =  

80
× 360o =  

60
× 360o =  
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 8) Imbrb gmaUrV {S>{OQ>b nX²YVrX²dmao {dOoMo {~b ^aÊ¶mgmR>r bmJUmè¶m doiog§~§YrMr ‘m{hVr 

{Xbobr Amho. Ë¶mdê$Z Am¶VmboI H$mT>m.

J«mhH$mg bmJUmam doi 

(goH§$XmV)
0 - 20 20 - 40 40 - 60 60 - 80

J«mhH$ g§»¶m 25 65 40 20

10

0 20

20

30

40

50

60

70

80

Y

X'
40 60 80

J«m
hH

$ g
§»¶

m

Y'

X

à‘mU

X Aj : 1 go‘r = 10 goH§$X

Y Aj : 1 go‘r = 10 J«mhH$

10 30 50 70

J«mhH$m§Zm bmJUmam doi (goH§$XmV)
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 9) Imbrb gmaUrV [Xboë¶m ‘m{hVrÀ¶m AmYmao dma§dmaVm ~hþ^wO H$mT>m.

àmßV JwU 60 - 79 80 - 99 100 - 119 120 - 139

{dXçmWu g§»¶m 5 25 40 15

àmßV JwU gbJ dJ© dJ©‘Ü¶ {dXçmWu g§»¶m q~Xÿ§Mo {ZX}eH$

39.5 - 59.5 49.5 0 (49.5, 0)
60 - 79 59.5 - 79.5 69.5 5 (69.5, 5)
80 - 99 25

100 - 119 40
120 - 139 15

139.5 - 159.5 0

{d
Xç

mW
u g

§»¶
m

dJ©‘Ü¶

Y

X'

5

0

10
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 1) Imbrb dma§dmaVm gmaUrV gm‘J«rMm ‘Ü¶ 18  Amho, Va k  Mr qH$‘V H$mT>m.

dJ© 11 - 13 13 - 15 15 - 17 17 - 19 19 - 21 21 - 23 23 - 25

dma§dmaVm 7 6 9 13 k 5 4

 2) Imbrb dma§dmaVm gmaUrdê$Z gm‘J«rMm ~hþbH$ H$mT>m. 

dJ© 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70

dma§dmaVm 3 8 10 15 7 4 3

 3) Imbrb dma§dmaVm gmaUrV 50  H$mam{Jam§Mo X¡{ZH$ doVZ {Xbobo Amho. Ë¶mdê$Z doVZmMm ‘Ü¶H$ H$mT>m.

X¡{ZH$ doVZ ( `) 1000 - 1200 1200 - 1400 1400 - 1600 1600 - 1800 1800 - 2000

H$mamJra g§»¶m 12 14 8 6 10

 4) Imbrb gmaUrV {dXçmÏ¶mªMr C§Mr Xe©{dUmar ‘m{hVr {Xbobr Amho. ‘m{hVrMm Am¶VmboI H$mT>m. 
Ë¶mdê$Z dma§dmaVm ~hþ̂ wO H$mT>m.

C§Mr (go‘r) 130 - 135 135 - 140 140 - 145 145 - 150 150 - 155 155 - 160

{dXçmWu g§»¶m 4 11 12 7 10 6

 5) Imbrb gmaUrdê$Z gm‘J«rMm ‘Ü¶H$ H$mT>m.

dJ© 3 - 5 6 - 8 9 - 11 12 -14 15 - 17 18 - 20

dma§dmaVm 3 5 21 23 10 12

 6) Imbrb dma§dmaVm gmaUrV Ho$boë¶m EHy$U 50 {ZarjUm§Mm ‘Ü¶ 62.8 Amho, Va x Am{U y À¶m {H$‘Vr 
H$mT>m.

dJ© 0 - 20 20 - 40 40 - 60 60 - 80 80 - 100 100 - 120

dma§dmaVm 5 x 10 y 7 8

gamdmgmR>r CXmhaUo
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 1) ∆ DEF ∼ ∆ GHI Agob, Va Ë¶m§À¶m g§JVH$moZm§‘Yrb, VgoM g§JV~mOy§‘Yrb nañnag§~§Y Xe©{dUmar 

Imbrb H¥$Vr nyU© H$am.

  ∆ DEF ∼ ∆ GHI 

  i) g‘ê$n {ÌH$moUm§Mo g§JVH$moZ EH$ê$n AgVmV.

    ∴∠ D ≅ ∠ G, ∠ E ≅ ∠  , ∠   ≅ ∠ 

  ii) VgoM g‘ê$n {ÌH$moUm§À¶m g§JV ~mOy à‘mUmV AgVmV. 

   ∴ 
DE 
GH

 =  
HI

   =  

 2) g‘ê$n {ÌH$moUm§À¶m OmoS>rMr H$ÀMr na§Vw à‘mU~X²Y AmH¥$Vr H$mT>m. {ÌH$moUm§Zm Zmdo Xçm. Ë¶m§Mo 

g§JVH$moZ gma»¶m IwUm§Zr Xe©dm. {ÌH$moUmÀ¶m à‘mUmV Agboë¶m g§JV ~mOy§Mr bm§~r g§»¶m§Zr 

XmIdm.  

1. g‘ê$nVm

^mJ - 2
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 3) Imbrb gmaUrVrb AmH¥$Ë¶m§Mo {ZarjU H$am d Ë¶mdê$Z {ÌH$moUmÀ¶m joÌ’$imMo JwUmoËVa H$mT>Ê¶mgmR>r 

Mm¡H$Q>r nyU© H$am.

A. H«$. AmH¥$Vr H¥$Vr

1) A(∆ LMN)

A(∆ RST)
 =  

LT × MN

× 

2)
A(∆ DEF)

A(∆ EFG)
 =   ........... g‘mZ nm¶m 

                       Agbobo {ÌH$moU

3)
A(∆ ABC)

A(∆ ADE)
 =   ........... g‘mZ C§MrMo

                       {ÌH$moU

4)
A(∆ PQS)

A(∆ PRS)
 =     ......... g‘mZ nm¶m d 

                        g‘mZ C§MrMo {ÌH$moU

 4) ∆ ABC ‘Ü¶o aoI DE || ~mOy BC Va AmH¥$Vrdê$Z x Mr qH$‘V H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  aoI DE ||  ~mOy BC 

  ∴ 
AD 
DB

 = 
EC 

 =  .............................. ( )
   ∴ 

x
x + 3

 = 
x + 7 

 

   ∴ x (x + 7) = (x + 2)  (x + 3)     ∴ x2 + 7x = x2 +  x + 6

      ∴  x = 6   ∴ x = 

R 

Q S T
D

FE

G

L 

M T N 

A

B D E C
P

Q S R

A

D E

B C

x

x + 3 x + 7

x + 2
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 5) ∆ ABC  ‘Ü¶o AX = 2, XB = 6 Am{U AY 
AC

 = 1 
4

 Va XY hr BC bm g‘m§Va Amho H$s Zmhr ho 

R>a{dÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

     AX 
XB

 = 2  

  ∴ 
AX 
XB

 =  1  .................. (i)

  VgoM AY 
AC

 = 1 
4

  ∴ 
AC 
AY

 = 
1 

 ................. (ì¶ñV {H«$¶m)

   
AC − AY 

AY
 = 

4 −1 
1

 ................. ({d¶moJ {H«$¶m)

  ∴  
AY 

 = 3 
1

  ∴ 
AY 
YC

 =  1   .................. (ii) (ì¶ñV {H«$¶m)

   {dYmZ (i) d (ii) Zwgma 

   AX 
XB

 = 
AY 
YC

  ∴ XY || BC ...... 

 6) g‘b§~  ABCD ‘Ü¶o aoI EF || ~mOy DC AmH¥$Vrdê$Z BC Mo ‘mn H$mT>Ê¶mgmR>r Imbrb H¥$Vr 

nyU© H$am.

  AB || EF || DC

  ∴ 
AE 
ED

 =  BF  ....... (VrZ g‘m§Va aofm§À¶m Am§VaN>oXm§Mm JwUY‘©)

  ∴ 
5.4
7.2

 =   4.8 

  ∴ FC = 

  AmH¥$VrZwgma BC =  + FC  ....... (B - F - C)

  ∴ BC = 4.8  +    

  ∴ BC = 

A

B C

YX

A B

FE
5.4

7.2

4.8

D C
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 7) gmo~VÀ¶m AmH¥$Vr‘Ü¶o {H$aU AM hm ∠ BAC Mm H$moZXþ^mOH$ Amho. Oa AB = 7.5 go‘r, AC = 10 

go‘r, Va A (∆ ABM) : A(∆ AMC)  H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  {H$aU AM hm ∠ BAC Mm H$moZXþ^mOH$ Amho. 

  ∴ BA  = 
BM 
MC

  ....... ({ÌH$moUmÀ¶m H$moZXþ^mOH$mMo à‘o¶)

  ∴ 
7.5

 = 
BM 
MC

  ∴ 
BM 
MC

 = 3   ....... (i) 

  AmVm ∆ ABM d ∆ AMC ‘Ü¶o AZwH«$‘o BM d MC ho nm¶m KoVë¶mg  

  A(∆ ABM )

A(∆ AMC)
 =  ....... (g‘mZ C§MrMo {ÌH$moU)

  
A(∆ ABM )

A(∆ AMC)
 = 3  ....... ({dYmZ (i) dê$Z)

 8) eoOmarb AmH¥$Vr‘Yrb {ÌH$moU g‘ê$n AmhoV H$s Zmhr ho R>a{dÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.

  ∆ PQR ‘Ü¶o 

  ∠ P + ∠ Q + ∠ R  =  ....... ({ÌH$moUmÀ¶m 

  gd© H$moZm§À¶m ‘mnm§À¶m ~oaOoMm JwUY‘©)

  ∠ P +  60o + 50o  = 

  ∴ ∠ P  = 

  ∆ LMN d ∆ PQR ‘Ü¶o

  ∠  ≅ ∠ Q ...... (àË¶oH$s 60o)

  ∠M ≅ ∠  ...... (àË¶oH$s 70o)

  ∆ LMN ∼ ∆     ...... (H$moH$mo H$gmoQ>rZwgma)

A

B M C

Q

P R

60º

50º

L

M N

60º

70º
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 9) ∆ ABC ‘Ü¶o aoI DE || ~mOy BC AD : AB = 2 : 3, A(∆ ADE) = 40 Mm¡go‘r, Va A(∆ ABC) 

H$mT>Ê¶mgmR>r Imbrb H¥$Vr H$am.

  ∆ ADE d ∆ ABC ‘Ü¶o, DE || BC

  ∠A ≅ ∠     ...... (gm‘mB©H$ H$moZ)

  ∠ADE ≅ ∠   ...... (g§JV H$moZ)

  ∴ ∆ ADE ∼ ∆ ABC  ...... (  H$gmoQ>r)

  ∴  
A(∆ ADE )

A(∆ ABC)
 = AD2    ....... (g‘ê$n {ÌH$moUmÀ¶m joÌ’$im§Mo à‘o¶)

  ∴  
40

A(∆ ABC)
 = 2

3 )( 2

  ∴ A(∆ ABC) = 40 × 9

  ∴ A(∆ ABC) =  Mm¡go‘r

 10) ∆ PQR À¶m ~mOy QR da D q~Xÿ Agm Amho H$s, ∠QPR = ∠PDR  Va PR2 = QR × DR ho {gX²Y 

H$aÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  ∆ PQR d ∆ QPR ‘Ü¶o

  ∠QPR ≅ ∠   ...... (nj)

  ∠PRQ ≅ ∠   ...... (gm‘mB©H$ H$moZ)

  ∴ ∆ PQR ∼ ∆  ...... (  H$gmoQ>r)

  ∴ PR  = QR   ...... (g‘ê$n {ÌH$moUm§À¶m g§JV~mOy)

  ∴ PR2 = QR ×   

A

D E

CB

P

Q D R
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 11) {ÌH$moUmÀ¶m H$moZmMm Xþ^mOH$ Ë¶m H$moZmg‘moarb ~mOybm Caboë¶m ~mOy§À¶m bm§~tÀ¶m JwUmoËVamV 

{d^mJVmo, ho {gX²Y H$aÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  nj … ∆ ABC ‘Ü¶o {H$aU BD hm ∠ABC Mm Xþ^mOH$ Amho,

   A-D-C

  gmÜ¶ … AB 
BC

 = AD 

  aMZm … aoI DM  ⊥ ~mOy AB Am{U aoI DN ⊥ ~mOy BC H$mT>bo. 

  {gX²YVm … {H$aU BD hm ∠ABC Mm Xþ^mOH$ Amho.

  ∴  aoI DM ≅ aoI  ...... (i) (H$moZXþ^mOH$mMo à‘o¶)

  AmVm ∆ ABD d ∆ BDC ‘Ü¶o AZwH«$‘o AB d BC ho nm¶m ‘mZy.

  ∴  
A(∆ ABD )

A(∆ BDC)
 = AB   ....... (ii) ({dYmZ (i) dê$Z, g‘mZ C§MrMo {ÌH$moU)

  VgoM ∆ ABD d ∆ BDC ‘Ü¶o AZwH«$‘o AD d DC ho nm¶m ‘mZy.

  ∴  
A(∆ ABD )

A(∆ BDC)
 = AD   ....... (iii) (g‘mZ C§MrMo {ÌH$moU)

  ∴ AB  = AD    ....... ({dYmZ (ii) d (iii) dê$Z)

 12) Oa ∆ ABC ∼ ∆ YXZ Agob Va, Imbrb AmH¥$VrV {Xboë¶m ‘m{hVrdê$Z ∠ Z Mo ‘mn H$mT>m. 

B

A D C

N
M

A

47º

55º
B C X

Y

Z
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 13) XmoZ g‘ê$n {ÌH$moUm§n¡H$s EH$m {ÌH$moUmÀ¶m ~mOy AZwH«$‘o 12 go‘r, 15 go‘r d 18 go‘r AmhoV. Oa 

Xþgè¶m {ÌH$moUmMr n[a{‘Vr 27 go‘r Agob, Va Ë¶m {ÌH$moUmÀ¶m ~mOy§Mr bm§~r H$mT>m. 

 14) q~Xÿ G hm ∆ ABC Mm JwéËd‘Ü¶ Amho.  Oa AB || GE Am{U AC || GF Agob Va  
A(∆ GEF)

A(∆ ABC)
 

H$mT>m.
A

B C

G

E D F



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm Xhmdr : 51

 1) EH$m {ÌH$moUr eoVmÀ¶m ~mOy 250 ‘r., 450 ‘r. d 320 ‘r. AmhoV. ¶m eoVmMm ZH$mem H$mT>VmZm 

‘moR>r ~mOy 9 go‘r KoVbr Va BVa XmoZ ~mOy ZH$memV {H$Vr bm§~rÀ¶m ¿¶mì¶m bmJVrb? 

 2) gmo~VÀ¶m AmH¥$Vrdê$Z {gX²Y H$am. AP × PC = BP × PD VgoM AP = 

4.2, AC = 11, Am{U DP = 5.6, Va BD H$mT>m.

 3) EH$m ‘¡XmZmda 6 ’y$Q> Am{U 10.5 ’y$Q> C§MrMo XmoZ Im§~ gai C ô Ho$bobo AmhoV. ‘moR>çm Im§~mÀ¶m daÀ¶m 

Q>moH$mbm bmdboë¶m {Xì¶mÀ¶m àH$mem‘wio bhmZ Im§~mMr gmdbr 8 ’y$Q> nS>Vo, Va XmoÝhr Im§~m‘Yrb 

A§Va {H$Vr Agob?

 4) H$moUË¶mhr {ÌH$moUmÀ¶m gd© ~mOy§Mo ‘Ü¶q~Xÿ OmoSy>Z V¶ma hmoUmao {ÌH$moU ho ‘yi {ÌH$moUmer, VgoM 

nañnamer g‘ê$n AgVmV ho {gX²Y H$am.

 5) x Am{U y  ‘rQ>a C§MrMo XmoZ Im§~ EH$‘oH$m§nmgyZ 'P'  ‘rQ>a A§Vamda 

AmhoV. Oa EH$m Im§~mMm nm¶m Xþgè¶m Im§~mMo daMo Q>moH$ ¶m§Zm 

OmoS>Umè¶m Vmam M q~XÿV N>oXVmV. Oa q~Xÿ M Mo O{‘ZrnmgyZMo 

A§Va h ‘rQ>a Agob, Va {gX²Y H$am H$s,   

  h = 
xy 

x + y

 6) ∆ ABC ‘Ü¶o aoI AD ⊥ ~mOy BC Am{U aoI BE ⊥ ~mOy AC Va ∆ ABC ~  

∆ DEC XmIdm.

 7) ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho. q~Xÿ P hm aoI CD Mm ‘Ü¶q~Xÿ Amho. 

aoI BP hr H$U© AC bm X ‘Ü¶o N>oXVo Va XmIdm H$s 3AX = 2AC

S

P

M

Q RT

x
y

a b

h 

A D

PX

B C

D A

P

B C

gamdmgmR>r CXmhaUo

C

E D

BA



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm Xhmdr : 52

	1) g§OyÀ¶m KamnmgyZ gai CËVaobm 4 {H$‘r A§Vamda amOyMo Ka Amho. VgoM g§OyÀ¶m KamnmgyZ gai  

nyd}bm 3 {H$‘r A§Vamda {dOyMo Ka Amho, Va darb ‘m{hVr Xe©{dUmar ^m¡{‘{VH$ AmH¥$Vr H$mT>yZ {dOy 

d amOy ¶m§À¶m KamVrb A§Va H$mT>m. CËVamMo ñnîQ>arH$aU {bhm.

  ......................................................................................................

  ......................................................................................................

  2) ∆ PQR ‘Ü¶o, m∠PQR = 90º,  aoI QT ⊥ ~mOy PR, PT = 9, RT = 16 Va QT Mr qH$‘V 

H$mT>Ê¶mgmR>r H¥$Vr nyU© H$am.        

  H$mQ>H$moZ ∆ PQR ‘Ü¶o,

  aoI QT ⊥ H$U©  ............ (nj)

  ∴ ^y{‘Vr‘Ü¶mÀ¶m à‘o¶mZwgma,

   QT2  = PT   ×                      

   ∴ QT2  =  9 ×                    

   ∴ QT2  =                   

   ∴ QT  =      ............ (dJ©‘yi KoD$Z)

2. nm¶WmJmoagMo à‘o¶

P

Q R

T

9

16
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  3) H$moUË¶mhr H$mQ>H$moZ {ÌH$moUmV, H$Um©Mm dJ© hm BVa XmoZ ~mOy§À¶m 

dJmªÀ¶m ~oaOoEdT>m AgVmo. ho {gX²Y H$aÊ¶mgmR>r H¥$Vr nyU© H$am. 

  nj  : ∆ ABC ‘Ü¶o m∠ABC =     

  gmÜ¶ : AC2 = AB2 + BC2          

  aMZm : aoI BD ⊥ ~mOy AC H$mT>bm (A-D-C).

  {gX²YVm : ∆ ABC ∼ ∆ ADB ∼ ∆ BDC ................ ( )

     

A(∆ ADB)
A(∆ ABC) =

AB2

AC2
 ................. (I)

     

A(∆ BDC)
A(∆ ABC) =

BC2

AC2
 .................. (II)

     A (∆ ABC) = A (∆ ADB) +   ....... (AmH¥$Vrdê$Z) ............ (III)

    ∴ 1  =  
A(∆ ADB)
A(∆ ABC)

+
A(∆ BDC)
A(∆ ABC)  ......  

    ∴ 1 =  
AC2 AC2+   ............... (I, II d IV dê$Z)....... (V)    

    ∴   AC2 = AB2 + BC2     .......  (g‘r. V bm AC2  Zo JwUyZ)  

 4) H$mQ>H$moZ {ÌH$moUmV ~mOy§Mr bm§~r a, b d c Amho, Va Imbrb gmaUr nyU© H$am.  

a b c (‘moR>r ~mOy)2 Caboë¶m ~mOy§À¶m 

dJmªMr ~oarO

{ZîH$f©

3 7 4 49 25
49 ≠ 25, 

∴ (3, 4, 7) ho nm¶WmJmoagMo {ÌHy$Q> Zmhr.

25 24 7

40 9 41

20 19 29

g‘ê$n {ÌH$moUm§À¶m 
joÌ’$im§Mm JwUY‘©{ }

A

B C

D

(g‘r. III À¶m XmoÝhr ~mOy§Zm 
  A(∆ ABC) Zo ^mJyZ)      .... (IV)
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 5) Am¶VmÀ¶m ~mOy§À¶m dJmªMr ~oarO Ë¶m§À¶m H$UmªÀ¶m dJmªÀ¶m ~oaOoBVH$s 

AgVo, ho {gX²Y H$aÊ¶mgmR>r H¥$Vr nyU© H$am.

  nj  :  ABCD hm Am¶V Amho.

  gmÜ¶ : AB2 + BC2 + CD2 + AD2 =     +   

     {gX²YVm : H$mQ>H$moZ ∆ ABC ‘Ü¶o, 

     AB2 +    =   ............. (I) (nm¶WmJmoagÀ¶m à‘o¶mZwgma) 

     H$mQ>H$moZ ∆ ADC ‘Ü¶o, 

       +    =  AC2 ............. (II) (nm¶WmJmoagÀ¶m à‘o¶mZwgma)

     Am{U AC = BD ...............................(III) .............        

     AB2 +   +   +    = AC2  + AC2 

                      ............. (g‘r. (I) d (II) Mr ~oarO H$ê$Z)  ....... (IV) 

           ∴ AB2 +   +   +    = BD2  + AC2  ............. ((III) d (IV) dê$Z)

 6) g‘m§Va^wO Mm¡H$moZm‘Ü¶o bJVÀ¶m ~mOy§n¡H$s EH$ ~mOy 11 go‘r d Xþgar ~mOy 17 go‘r Amho. EH$ H$U© 

26 go‘r Agë¶mg Xþgam H$U© H$mT>Ê¶mgmR>r H¥$Vr nyU© H$am.

  AmH¥$VrV XmI{dë¶mà‘mUo g‘m§Va ŵO ABCD Mo H$U© AC d 

H$U© BD nañnam§Zm q~Xÿ O ‘Ü¶o N>oXVmV.    

  g‘m§Va^wO  ABCD Mo H$U© nañnam§Zm  .

  ∴  BO = DO =  13 go‘r   ,    AO = CO =  x ‘mZy.

   ∆ ABD ‘Ü¶o aoI AO ‘Ü¶Jm. 

  ∴ AB2 + AD2 =   +    ........ (Anmobmo{ZAgÀ¶m à‘o¶mZwgma)     

  ∴  112 + 172 = 2x2 + 2 (13)2 

  ∴  +  =  2x2  + 2    

  ∴  = 2x2  +  

  ∴  2x2 =  - 

  ∴ 2x2 =     ∴  x2 =     ∴  x = 6 

  ∴ H$U© AC = 2x = 2 × 6 =  go‘r  

( )

A B

D C

A
x 

x 

17

13

13 O
11

B C

D
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 7) ∆ ABC ‘Ü¶o, m∠B = 30o,  m∠C = 60o, AD ⊥ BC, m∠BAD = 60o, Va ∆ ABD  d ∆ ACD 

¶m§À¶m n[a{‘VrMo JwUmoËVa H$mT>Ê¶mgmR>r H¥$Vr nyU© H$am.        

  ∆ ACD ‘Ü¶o, DC = x ‘mZy.

  ∴ AC =  ............. (30o- 60o- 90o ∆ JwUY‘©)   

  AD =     ............. (I) (60o g‘moarb ~mOy)   

  ∴ ∆ ACD Mr n[a{‘Vr =  +  +   

                 =  + 

        =                             ............. (II) 

   AmVm, ∆ ABD ‘Ü¶o, AD =  ........... (I dê$Z)

   ∴ AB =  ........ (30o- 60o- 90o ∆ JwUY‘©)              

   ∴ BD =       AB =  ........ (60° g‘moarb ~mOy)

        ∆ ABD Mr n[a{‘Vr =  +  + 

                       =    +  =                     ...... (III)

             =         

3
2

√ 

3 x√ 

3 x√ 3 +1√ ( )

( )  
∆ ABD Mr n[a{‘Vr 

∆ ACD Mr n[a{‘Vr
......... g‘rH$aU (II Am{U III dê$Z)

A

CDB
300 600

600
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 1) H|$Ðq~Xÿ O Agboë¶m dVw©imMm ì¶mg BC Amho. Ordm AB = 9 go‘r, Ordm AC = 12 go‘r Va dVw©imMr

  {ÌÁ¶m {H$Vr?  

 2) AmH¥$Vr‘Ü¶o VrZ {ÌH$moU {‘iyZ EH$ g‘b§~ Mm¡H$moZ V¶ma Ho$bm 
Amho. {Xbobr ‘m{hVr dmnê$Z ∠ACE Mo ‘mn H$mT>m d VrZ 

{ÌH$moUm§À¶m joÌ’$im§Mr ~oarO = g‘b§~ Mm¡H$moZmMo joÌ’$i. ¶mMm 
dmna H$ê$Z nm¶WmJmoagMo à‘o¶ {gX²Y H$am.

 3) EH$m H$mQ>H$moZ {ÌH$moUmMm H$U© 10 go‘r AgyZ {ÌH$moUmMo joÌ’$i 24 Mm¡go‘r Amho, Va Ë¶mMr n[a{‘Vr 
{H$Vr?

 4) EH$m PmS>mda 5 ‘rQ>a C§Mrda EH$ ‘mH$S> ~gbo Amho. Ë¶m PmS>mnmgyZ 10 ‘rQ>a A§Vamda Agbobo ’$i 
KoÊ¶mgmR>r Vo ‘mH$S> PmS>mdê$Z Imbr CVê$Z ~w§Ü¶mnmgyZ gai ’$imH$S>o Jobo. Ë¶m EodOr Vo PmS>mÀ¶m 
e|S>çmda OmD$Z Oa Ë¶mZo VoWyZ Ë¶m ’$imda CS>r ‘mabr AgVr, Va Ë¶mZo Xþgè¶m doir H$mnbobo A§Va 
n{hë¶m doir H$mnboë¶m EHy$U A§VamEdT>oM ^aVo, Va PmS>mMr C§Mr R>adm.

 5) ∆ABC hm H$mQ>H$moZ {ÌH$moU Amho. ∠ABC = 90o d  BN ⊥ ~mOy AC. 

  BC = y, A (∆ABC) = x Va {gX²Y H$am BN = 
  2xy
y4 + 4x2√ 

 

 6) ∆PQR ‘Ü¶o ∠Q = 90o,  PQ = r, QR = p, PR = q. Q ‘YyZ ~mOy PR da H$mT>boë¶m [eamob§~mMr bm§~r 

m Agob Va {gX²Y H$am H$s, 1
p2

1
r2+  1

m2= 

 7) H$mQ>H$moZ ∆ABC  ‘Ü¶o ∠A = 90o , AD, BE   Am{U CF ‘Ü¶Jm AmhoV 
Va {gX²Y H$am H$s,

  2 (AD2 + BE2 + CF2) = 3BC2

 8) g‘m§Va ŵO 	ABCD ‘Ü¶o bhmZ H$U© BD hm ~mOy AB d ~mOy CD bm b§~ Amho, Va {gX²Y H$am H$s, 
AC2 - BD2 = 4AB2

B

A

C

N

gamdmgmR>r CXmhaUo

C

A

E D
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y

y
x

x

z z
A

E

B DC
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	1) Imbrb AmH¥$Vr‘Ü¶o O hm dVw©imMm H|$Ðq~Xÿ AgyZ AmH¥$VrMo {ZarjU H$ê$Z dVw©imÀ¶m ̂ mJm§Zm ¶mo½¶ 

Vr Zmdo Xçm.

 2) AmH¥$Vrdê$Z nwT>rb Mm¡H$Q>r nyU© H$am.

  1) dVw©iH§$gm§Mr Zmdo {bhm.        

  2) bKwH§$gm§Mr Zmdo {bhm.     

   3) AY©dVw©i H§$gm§Mr Zmdo {bhm.        

  4) m∠BOE = m (H§$g  )
  5) {dembH§$gm§Mr Zmdo {bhm.        

 3) AmH¥$Vrdê$Z nwT>rb H¥$Vr nyU© H$am.

   AmH¥$Vr‘Ü¶o O hm dVw©iH|$Ð AgyZ ∠AOB hm H|$Ðr¶ H$moZ Amho.

   m (H§$g AXB) = m∠........       

   ∴ m (H§$g AXB) =  
o

 

         m (H§$g AYB) = 360o −    

                        =   

3. dVw©i

O E

CB

A

D
aofm l 

aofm m  

O BA

D
E

C

O

A

50O

B

X

Y
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 4) dVw©iH|$Ð O nmgyZ Ordm AB Mo A§Va 8 go‘r Amho. Ordm AB Mr bm§~r 12 go‘r Amho. Va dVw©imMm 

ì¶mg H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

   l (OC) = 8 go‘r  l (AB) = 12 go‘r

   OC ⊥ AB               ∴ l (AC) = l (BC) =   

   ∆ OCA ‘Ü¶o nm¶WmJmoag à‘o¶mZwgma

   l (AO)2 =   +  

       =   +  

       = 

    l (AO) =  

           ∴ dVw©imMm ì¶mg = 2 ×  

        =  go‘r

 5) AmH¥$Vr‘Ü¶o q~Xÿ A d B ‘YyZ AZwH«$‘o aofm AP d aofm BP ¶m dVw©imÀ¶m ñn{e©H$m H$mT>ë¶m AmhoV. 

O hm dVw©imMm H|$Ðq~Xÿ Amho. ∠APR= 130º Agob, Va H|$Ðr¶ H$moZ ∠AOB Mo ‘mn H$mT>Ê¶mgmR>r 

Imbrb H¥$Vr nyU© H$am.

  AmH¥$Vrdê$Z...

      ∠APR +   = 180o (aofr¶ OmoS>rVrb H$moZ)

  ∴ 130o +   = 180o  

  ∴ ∠APB =  

      AOBP ‘Ü¶o, ∠APB + ∠OAP + ∠OBP + ∠AOB =   ...... (Mm¡H$moZmMo H$moZ)

  ∴  + 90o + 90o + ∠AOB =   

                                     ∴ ∠AOB =  

O

A C B

aofm AP d aofm BP ¶m dVw©imÀ¶m 

ñn{e©H$m AmhoV.

∴ ∠OAP = ∠OBP = 90o

B

O 

A

P

R
130

o

S
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 6) 'O' H|${ÐV dVw©imMm TV ì¶mg Amho, Va AmH¥$Vrdê$Z Imbrb H¥$Vr nyU© H$am.  

   1) m∠TSV =     

   2) m∠TDV =    

   3) m∠TSV  + m∠TDV =   

   4)  TDVS    Mm¡H$moZ Amho.  

 7) gmo~VÀ¶m AmH¥$VrV H§$g AXC AY©dVw©i Amho. m∠BCA = 40º Agob, Va Imbrb H¥$Vr nyU© H$am. 

   1) m∠ABC =            

   2) m∠BAC =            

   3) m (H§$g AXC) =   

   4) m (H§$g BYC) =    

 8) 25 go‘r Am{U 9 go‘r {ÌÁ¶m AgUmar XmoZ dVw©io EH$‘oH$m§Zm ~mhoê$Z ñne© H$aVmV. Ë¶m§À¶m H|$Ðq~Xÿ‘Yrb 
A§Va 34 go‘r Agob, Va Ë¶m XmoÝhr dVw©im§À¶m ñn{e©H$mI§S>mMr bm§~r H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© 

H$am.

  AmH¥$Vrdê$Z AP = 25,   BQ = 9 Am{U AB =  

                          BR ⊥ AP,   AP ⊥ PQ,   BQ ⊥ PQ

                        ∴  BQPR hm   Amho.

                        ∴ PR =   

                        ∴  AR = AP − PR

                        ∴ AR =  

                              ∆ ARB ‘Ü¶o

                         AR2 + BR2 =    ......... (nm¶WmJmoagÀ¶m à‘o¶mZwgma)

                        ∴  +  BR2 = 342 

                        ∴ BR2 =    ∴ BR =   

                  ∴ BR = PQ =  

S

O

D

VT

B
Y

X

CA
O

40o

A

R
9

P Q

B

34
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 9) AmH¥$Vr‘Ü¶o dVw©imMo H|$Ð O Amho. AP = 12 go‘r, RP = 4 go‘r, PS = 6 go‘r, Va BS Mr qH$‘V 

H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

   AP = 12 go‘r, RP = 4 go‘r, PS = 6 go‘r  

  AP ×  = BP ×  (Ordm§À¶m ~mhçN>oXZmMo à‘o¶)

   ∴ 12 ×  = BP ×  

   ∴ BP = 
12 × 

  

   ∴ BP =  

   ∴ BP = BS +   (B − S − P)

   ∴ 8 = BS +  

   ∴ BS =  

 10) nj :  ABCD ‘Ü¶o EH$ A§Vd©Vw©i Mm¡H$moZmÀ¶m ~mOy§Zm P, Q, R, S ¶m q~XÿV ñne© H$aVo. 

  gmÜ¶ : ∠SOR + ∠RDS = 180º  

  ho {gX²Y H$aÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  aMZm : AmH¥$VrV XmIdë¶mà‘mUo aoI OS, aoI OR H$mT>m.

    {ÌÁ¶m OS ⊥   

    {ÌÁ¶m OR ⊥    

    ∴ ∠ OSD = ∠ ORD =  º 

    ∴ ∠ OSD + ∠ ORD =  º 

     OSDR ‘Ü¶o

    ∠ SOR + ∠ RDS + ∠ ORD + ∠ OSD =  º  

    ∴ ∠ SOR + ∠ RDS +  º  + º  = º 

    ∴ ∠ SOR + ∠ RDS =  º   .......... {gX²Y Pmbo. 

A

R

PSB

P

O

R

QS

A B

D C

ñn{e©H$m 
{ÌÁ¶m 
b§~Vm 
JwUY‘©

}

O
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 11) AmH¥$VrV, dVw©imMo H|$Ð O Amho. PA hr dVw©imMr ñn{e©H$m Am{U PC hr N>o{XH$m Amho. P-B-C (.....)

AgyZ PA = 6 AgyZ BC Mr bm§~r PB nojm 6  Zo A{YH$ Agob, Va PC H$mT>m.

 12) AmH¥$Vr‘Ü¶o O H|${ÐV dVw©imMr aofm TAR hr ñn{e©H$m Amho. A hm ñne©q~Xÿ Amho. ∠BTA = 20º,  
∠BAT = 28º,  Va i) ∠DAR d ii) ∠BCD Mo ‘mn H$mT>m. 

C D

Y
B

X200

AT R

O

C

B

A P        

O
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 1) gmo~VÀ¶m AmH¥$Vr‘Ü¶o 1 EH$H$ {ÌÁ¶m Agbobr XmoZ dVw©io 2 EH$H$ 
é§Xr d 4 EH$H$ bm§~r Agboë¶m Am¶Vm‘Ü¶o EH$‘oH$m§Zm d Am¶VmÀ¶m 
~mOy§Zm ñne© H$aVmV. bhmZ dVw©i ho XmoÝhr dVw©im§Zm d Am¶VmÀ¶m 
~mOybm ñne© H$arV Amho, Va bhmZ dVw©imMr {ÌÁ¶m H$mT>m.

 2) 20 go‘r ~mOy Agboë¶m Mm¡agmÀ¶m XmoZ {eamoq~XÿVyZ OmUmao d EH$m ~mOybm ñne© 

H$aUmao dVw©i H$mT>bo Amho, Va Ë¶m dVw©imÀ¶m ì¶mgmMr bm§~r H$mT>m.

 3) AmH¥$VrV O H|$Ð Agboë¶m dVw©imMm AD hm ì¶mg Amho. dVw©imdarb B 

q~XÿVyZ hr ñn{e©H$m H$mT>br Amho. AD || BC Am{U ∠CBD = 32o , 

  Va  i) ∠OBD  ii) ∠AOB  iii) ∠BED Mo ‘mn H$mT>m.

 4) Oa g‘m§Va^wO Mm¡H$moZmÀ¶m gd© ^wOm A§Vd©Vw©imbm ñne© H$arV AgVrb, Va 

Vmo g‘^wO Mm¡H$moZ AgVmo ho {gX²Y H$am.

 5) AmH¥$Vr‘Ü¶o EH$ dV©wi ∆ABC À¶m ~mOy BC bm q~Xÿ P ‘Ü¶o ñne© H$aVo VgoM {H$aU 

AB d AC  ¶m§Zm AZwH«$‘o q~Xÿ Q d R ‘Ü¶o ñne© H$aVo, Va {gX²Y H$am H$s, 

  AQ =  
1 
2

 (∆ABC Mr n[a{‘Vr)

 6) AmH¥$Vr‘Ü¶o aofm AC hr O dVw©iH|$Ð Agboë¶m dVw©imMr ñn{e©H$m Amho. 

dVw©imdarb q~Xÿ A hm ñne©q~Xÿ Amho. Oa m ∠ BAC = 70º  Va m ∠AMB 

H$mT>m.

 7) dVw©imV A§V{b©{IV  ABCD g‘m§Va^wO Mm¡H$moZ Amho {gX²Y H$am H$s, 

  (m H§$g ABC) = (m H§$g ADC)

 8) AmH¥$VrV H§$g PQR ho AY©dVw©i AgyZ q~Xÿ O H|$Ðq~Xÿ Amho. aoI QS ⊥ aoI PR

  QS = a, PS = b,  SR = c Va a2 = bc XmIdm.   

E

DOA

B C

gamdmgmR>r CXmhaUo
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	1) aofmI§S>mMm b§~Xþ^mOH$ H$mT>Ê¶mgmR>r Imbrb H¥$Vr H$am. 

  1)  aofmI§S> AB  H$mT>m.

  2)  aofmI§S> AB À¶m A§Ë¶q~XÿVyZ aofmI§S>mÀ¶m 

   XmoÝhr ~mOyg N>oXUmao H§$g H$mT>m. 

   N>oXZq~XÿZm P d Q Ago Zmd Xçm.

  3)  q~Xÿ P d Q ‘YyZ OmUmar aofm H$mT>m.

  4)  aofm PQ  d aoI AB À¶m N>oXZq~Xÿg 

   'O' Zmd Xçm.

  5)  aoI AB  bm aofm PQ b§~ Amho ho 

   AmH¥$VrV {MÝhmZo Xe©dm.

 2) {Xboë¶m H$moZmer EH$ê$n AgUmam H$moZ H$mT>Ê¶mgmR>r Imbrb H¥$Vr H$am.
  1) H$moUË¶mhr ‘mnmMm ∠ ABC H$mTm>.
  2) {H$aU QR H$mTm>.

  3) ∠ ABC À¶m {eamoq~Xÿ 'B'  da H§$nmg 
   R>odyZ Ë¶mÀ¶m XmoÝhr ~mOy§Zm N>oXUmam EH$ 
   H§$g H$mT>m.
  4) {eamoq~Xÿ B da Ho$bobr H¥$Vr {H$aU QR 
   À¶m q~Xÿ Q da H$am.
  5) ∠ABC À¶m XmoÝhr ^wOm§darb H$mT>boë¶m 
   H§$gm‘Yrb A§Va H§$nmgÀ¶m gmhmæ¶mZo 
   KoD$Z {H$aU QR darb N>oXUmè¶m H§$gmda 
   R>odyZ daÀ¶m ~mOybm N>oXUmam H§$g H$mT>m.
  6) q~Xÿ Q d N>oXZq~Xÿ P ‘YyZ OmUmam {H$aU  
   H$mTm>. ∠ PQR V¶ma hmoB©b.
  7) XmoÝhr H$moZm§Mr ‘mno ‘moOm.

  8) ∠ ABC ≅ ∠PQR Agë¶mMr ImÌr H$am.

4. ^m¡{‘{VH$ aMZm 
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 3) dVw©imdarb q~XÿVyZ Ë¶mM dVw©imbm ñn{e©H$m H$mT>Ê¶mgmR>r Imbr {Xboë¶m gyMZm§Zwgma H¥$Vr H$am.   

 4)  O H|$Ð Agboë¶m dVw©imMr {ÌÁ¶m 3.4 go‘r Amho. dVw©iH|$ÐmnmgyZ 5.5 go‘r A§Vamda AgUmè¶m P 

q~XÿVyZ dVw©imbm ñn{e©H$m H$mT>Ê¶mgmR>r Imbrb H¥$Vr H$am. 

H|$Ð P Agbobo 3.2 go‘r {ÌÁ¶oMo dVw©i H$mT>m.

dVw©imdarb H$moUË¶mhr EH$m q~Xÿbm M Zmd Xçm.

q~Xÿ M ‘YyZ {H$aU PM bm b§~aofm l  

H§$nmgÀ¶m gmhmæ¶mZo H$mT>m.

{H$aU PM H$mT>m.

H|$Ð O Agbobo 3.4 go‘r {ÌÁ¶oMo  
EH$ dVw©i H$mT>m.

dVw©iH|$ÐmnmgyZ 5.5 go‘r A§Vamda 
 q~Xÿ P ¿¶m.

aoI OP Mm b§~Xþ^mOH$ H$mT>m d 
‘Ü¶q~Xÿbm M Zmd Xçm.

H|$Ð M d {ÌÁ¶m OM KoD$Z dVw©imbm 
XmoZ q~XÿV N>oXUmam dVw©iH§$g 

H$mT>m.

hm dVw©iH§$g dVw©imbm OoWo N>oXVmo 
Ë¶m{R>H$mUr A d B Aer Zmdo Xçm.

aofm PA d aofm PB H$mT>m. dVw©imÀ¶m ¶m 
Ano{jV ñn{e©H$m AmhoV.
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 5) ∆ ABC ‘Ü¶o ∠B hm H$mQ>H$moZ AgyZ AB = 3 go‘r, BC = 4 go‘r Amho. Va ∆ ABC H$mT>m. ∆ ABC er 

g‘ê$n AgUmam ∆ PQR Agm H$mT>m H$s, Ë¶mÀ¶m ~mOy ∆ ABC À¶m g§JV ~mOy§À¶m 
7
5  nQ> AgVrb.
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 6)  ∆ ABC ∼ ∆ XBY,  ∆ ABC ‘Ü¶o AB = 6 go‘r,  BC = 5 go‘r, ∠ABC = 60º  Am{U AB
XB = 2

3
 Va 

∆ ABC d ∆ XBY H$mT>m.

gamdmgmR>r CXmhaUo
 

 1)  3 go‘r {ÌÁ¶m Agbobr d EH$‘oH$m§Zm ~mhoê$Z ñne© H$aUmar VrZ dVw©io H$mT>m. {VÝhr dVw©imMo H|$Ðq~Xÿ 

OmoSy>Z Omo {ÌH$moU V¶ma hmoVmo, Ë¶mMm àH$ma {bhm.

 2) 2 go‘r {ÌÁ¶oMo O  H|$Ð Agbobo EH$ dVw©i H$mT>m. dVw©imÀ¶m ~mhoa P q~Xÿ ¿¶m Am{U Ë¶m q~XÿVyZ       

  12√  go‘r bm§~rÀ¶m EH$ ñn{e©H$mI§S> dVw©imbm H$mT>m.

 3) 65° ‘mnmMm ∠ ABC H$mT>m. Ë¶m H$moZmMm {H$aU BM hm Xþ^mOH$ H$mT>m. {H$aU BM da P q~Xÿ Agm 

¿¶m H$s, BP = 4 go‘r, q~Xÿ P ‘YyZ BC ¶m ^wOoda b§~ Q>mH$m. ¶m b§~mBVH$s {ÌÁ¶m KoD$Z EH$ dVw©i 

H$mT>m. Ë¶m dVw©imMr {ÌÁ¶m ‘moOyZ {bhm. H$mT>boë¶m AmH¥$VrMo {ZarjU H$ê$Z H$moZmÀ¶m ̂ wOm d dVw©i 

¶m§À¶mVrb g§~§Y {bhm.

 4) O  H|$Ð Agbobo {ÌÁ¶m 3.4  go‘r {ÌÁ¶oM EH$ dVw©i H$mT>m. dVw©imda EH$ q~Xÿ M ¿¶m. M q~XÿVyZ 

dVw©i H|$ÐmMm Cn¶moJ Z H$aVm dVw©imMr ñn{e©H$m H$mT>m.

 5) aoI PQ = 7 go‘r H$mT>m. aoI PQ da q~Xÿ T Agm ¿¶m H$s, PT = 3 go‘r, q~Xÿ P Am{U T H|$Ð ‘mZyZ 

4 go‘r {ÌÁ¶oMo dVw©io H$mT>m. dV©wim~mhoarb q~Xÿ Q ‘YyZ dVw©imÀ¶m ñn{e©H$m§Mr aMZm H$am.  
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	1) Imbrb V³Vm nyU© H$am. 

  ({Xboë¶m ñWmZmVrb H$moUË¶mhr EH$m q~XÿMo {ZX}eH$ [bhm.)

A.H«$. q~XÿMo ñWmZ (MaU/Aj) q~XÿMo {ZX}eH$

1) MaU IV (4, −7.5) 

2) MaU II

3) x - Aj

4) MaU I

5) y - Aj

6) MaU III 

7) Ama§^q~Xÿ  

 2) i) y - Ajmbm g‘m§Va d y - AjmnmgyZ 3  EH$H$ A§Vamda Agboë¶m aofm§Mr g‘rH$aUo {bhm.

  	 a) ..........................................................................  

   b) ..........................................................................

  ii) x - Ajmbm g‘m§Va AgUmè¶m d (−	4, 6)  ¶m q~XÿVyZ OmUmè¶m aofoMo g‘rH$aU {bhm.

  	 ...........................................................................................................

 3) H¥$Vr nyU© H$am … P (2, 3) ¶m q~XÿMo X - AjmnmgyZMo A§Va {H$Vr Agob?  

  q~XÿMm x - {ZX}eH$ åhUOo Ë¶m q~XÿMo Y - AjmnmgyZMo b§~m§Va hmo¶. 

  Ë¶mMà‘mUo q~XÿMm y -  {ZX}eH$ åhUOo q~XÿMo	 	AjmnmgyZMo b§~m§Va hmo¶.

  P (2, 3) ¶m q~XÿMm x - {ZX}eH$ =		 	

	 	         Am{U y - {ZX}eH$ =		 	

	 	 P (2, 3) ¶m q~XÿMo X - AjmnmgyZMo A§Va 		EH$H$ Amho.

5. {ZX}eH$ ^y{‘Vr 
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 4) P (7, 6) Am{U Q (−	5, 3) AgyZ aoI PQ hr O H|$Ð AgUmè¶m dVw©imMm ì¶mg Amho. Va q~Xÿ O Mo 

{ZX}eH$ emoYÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  aoI PQ hr O H|$Ð AgUmè¶m dVw©imMm ì¶mg Amho. dVw©iH|$Ð hm ì¶mgmMm ‘Ü¶q~Xÿ AgVmo, åhUOoM 

q~Xÿ O hm aoI PQ Mm ‘Ü¶q~Xÿ Amho.

  {Xboë¶m CXmhaUmV, P(x1, y1) = P (7, 6) Am{U Q(x2 , y2) = Q (−	5, 3) , q~Xÿ O Mo {ZX}eH$ (x,  y) ‘mZy.

  ∴		‘Ü¶q~XÿÀ¶m gyÌmZwgma, 

   x =	
+

		 	 								Am{U     y =	
y1+	y2

2

	 	 	 ∴		x =	
7 +	(−5)

2 	 	 	 	 	 	 ∴	y =	
6  +										 

2
   ∴		x =	

7 −	5
2

	 	 	 	 	 	 ∴	y  =	
9 
2

	 	 	 ∴		x =	
2
2
	 	 	 	 	 	 	 ∴	y  =	 	

	 	 	 ∴		x =	 	

  ∴	H|$Ðq~Xÿ O Mo {ZX}eH$ (	  ,  )	AmhoV.

 5) P(0 , 2) Am{U Q(0 , −	4) ¶m q~XÿnmgyZ g‘Xÿa AgUmè¶m  y - Ajmdarb q~XÿMo {ZX}eH$ emoYm.

  y - Ajmdarb àË¶oH$ q~XÿMm 	 	{ZXo©eH$ eyÝ¶ AgVmo. 

  A(0, y) hm q~Xÿ P(0 , 2) Am{U Q(0 , −	4) ¶m q~XÿnmgyZ g‘Xÿa Amho Ago ‘mZy.

  P(0, 2) Q(0, −	4) Am{U A(0, y) ¶m q~XÿMo 	 {ZX}eH$ eyÝ¶ AmhoV; åhUOoM ho gd© q~Xÿ  

y - Ajmda AmhoV. VgoM q~Xÿ A hm q~Xÿ P Am{U Q nmgyZ g‘Xÿa Amho. åhUOoM P−A−Q AgyZ q~Xÿ 

A hm aoI PQ Mm ‘Ü¶q~Xÿ Amho. ‘Ü¶q~Xÿ A Mm x  {ZX}eH$ eyÝ¶ Amho.

    ∴	‘Ü¶q~XÿÀ¶m gyÌmZwgma, y =	
y1+	y2

2

	 	 	 	 	 	 	 ∴	y =	
2 +										 

2
( )

	 	 	 	 	 	 	 ∴	y =	
2  −										 

2
       ∴	y  =	

−	2 
2
	 ∴	y  =	 	

	 	 	 	 	 ∴	P d Q nmgyZ g‘Xÿa Agboë¶m q~XÿMo {ZX}eH$  (	  ,  )	AmhoV.
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 6) Oa P(x, y) hm q~Xÿ  A(5, 1) Am{U B(−1, 5) ¶m q~XÿnmgyZ g‘Xÿa Agob Va x Am{U y ¶m§‘Yrb g§~§Y 

emoYm. 

  P(x, y) hm q~Xÿ A(5, 1) Am{U B(−1, 5) ¶m q~XÿnmgyZ g‘Xÿa Amho.

   ∴	PA = PB 

  ∴	PA2 = PB2 .......... (dJ© H$ê$Z)

  A§VamÀ¶m gyÌmZwgma 

  ( 	−	x)2 + (1 −	y)2  =	(  −	x)2  (5 −	y)2 

	 	 ∴	25	−	10x + x2 +	 	=	1	+	2x + x2 + 

	 	 ∴	26	−	10x − 2y =	  + 2x − 10y

  ∴	10y − 2y =	 2x +  

  ∴	8y =	 12x

  ∴ 	=	 3x    ...... ( 	Zo ^mJyZ)
  ∴	3x − 2y =	 0

 7) EH$m {ÌH$moUmÀ¶m VrZhr {eamoq~XÿMo {ZX}eH$ AZwH«$‘o (0, 4), (−	2, 0) Am{U ( p, 2) AgyZ Ë¶mÀ¶m 

‘Ü¶Jmg§nmVq~XÿMo {ZX}eH$ (2, 2) Agë¶mg p Mr qH$‘V emoYm.

  {Xboë¶m CXmhaUmV {ÌH$moUmÀ¶m {eamoq~XÿMo {ZX}eH$ (x1, y1) =	(0, 4),  (x2, y2) =	(−	2, 0) Am{U  

(x3,  y3) AmhoV Ago ‘mZy ∴		(x3,  y3) =	( p, 2) {Xbo Amho. 

  ‘Ü¶Jmg§nmVq~XÿÀ¶m gyÌmZwgma  

   x = 
x1+ x2+ x3

3  ,  y = 
y1+ y2+ y3

3

 	 ∴		(2, 2) = ( 0  −2 +
3  

, 4 + 0 + 2
3 )

  ∴	(2, 2) = ( p  −										 
3

	, 6
3

 )
   x - {ZX}eH$m§Mr VwbZm H$ê$Z 

	 	 	
p −	2

3 	=	 

	 	 ∴	 p −	2 =	 

  ∴ p =	 
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 8) A (2, −	1) Am{U B (5, k) ¶m q~XÿZm OmoS>Umè¶m aofoMm MT> 2 
3
	Agë¶mg k Mr qH$‘V emoYm.

	 	 {Xboë¶m CXmhaUmV A (x1,  y1) =	A (2, −	1)  

      B (x2,  y2) =	B (5, k) ‘mZy 

  aofm AB Mm MT> =	 	................... {Xbobo Amho.

  aofm AB Mm MT> =	
y2 −	y1

x2− x1
	.................. gyÌ 

	 	 	 	 			∴		
2 
3
	=	

k −													 
5 −	2

( )

	 	 	 	 				∴	
2 
3
	=		

k +										 
3

	 	 	 	 ∴	
          ×	3 										 

3
	=	k + 1

           ∴	2 =	k + 1

           ∴	k =	  −	1

           ∴	k =	  

 9) A (−	5, 7) Am{U B (1, 15) ¶m q~Xÿ§‘Yrb A§Va H$mT>Ê¶mgmR>r H¥$Vr nyU© H$am.

  A ≡	( −5, 7) ≡	(x1,  y1) , B ≡	( 1, 15) ≡	(x2,  y2) ‘mZy

  A§VamÀ¶m gyÌmZwgma, d ( A, B) =

	 	 	 	 	 	 	 =	

	 	 	 	 	 	 	 =

	 	 	 	 	 	 	 =

	 	 	 	 	 	 d ( A, B) =	 	EH$H$  

(x2 −	 	)2 +	(y2 −	 )2

(1	−	 	)2 +	(15 −	 )2

	2 +	82
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 10) Oa P (−	2, −	2) Am{U Q (2,	−	4) ¶m§Zm OmoS>Umè¶m aofmI§S>mbm q~Xÿ A Aem àH$mao {d^mOZ H$aVmo 

H$s, PA = 3
7

 QA, Va q~Xÿ A Mo {ZX}eH$ H$mT>m.

 1) 
24
11 )( , y  hm q~Xÿ P (2, −	2) Am{U Q (3,	7) ¶m q~Xÿ§Zm OmoS>Umè¶m aofmI§S>mg H$moUË¶m JwUmoËVamV  

{d^mJVmo? VgoM y Mr qH$‘V H$mT>m.

 2) A(−5, 6),  B(−4, 2),  C (7, 5) ho {eamoq~Xÿ AgUmè¶m {ÌH$moUmMm H$moUVm Vo H$mT>m.

 3) P(1, −1), Q(5, −1) Am{U R(1, −4) ho {eamoq~Xÿ AgUmè¶m {ÌH$moUmMm àH$ma AmoiIm VgoM  

∆	PQR  Mo joÌ’$i H$mT>m.

 4) (−2, −1), (1, −3) (5, 1) Am{U (2, 3) ¶m q~XÿZm OmoSy>Z V¶ma hmoUmam Mm¡H$moZ g‘m§Va^wO Mm¡H$moZ Amho, 

ho {gX²Y H$am.

 5) EH$m eoVmV ’$iPmS>m§Mr bmJdS> H$aÊ¶mgmR>r g‘mZ A§Vamda  

1 ‘r  ×	1 ‘r ‘mnmMo IS²>S>o IUbo AmhoV. AmH¥$VrV XmI{dë¶mà‘mUo 

AWd© A ¶m {R>H$mUÀ¶m, Va B©ídar B ¶m {R>H$mUÀ¶m IS²>S>çm§‘Ü¶o 

’$iPmS>o bmdV AmhoV, Va AWd© d B©ídar EH$‘oH$m§nmgyZ {H$Vr 

A§Vamda AmhoV? 
A

B

gamdmgmR>r CXmhaUo
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	1) eoOmarb AmH¥$VrMo {ZarjU H$ê$Z V³Vm nyU© H$am. 

A.H«$. {ÌH$moU{‘Vr¶ JwUmoËVa JwUmoËVa

1) sin β

2) cos β

3) tan β

4) sin θ

5) cos θ

6) cosec θ

7) cot θ

8) sec θ

9) tan θ

	2) darb AmH¥$Vrdê$Z, Imbrb JwUmoËVam§‘Yrb g§~§Y H$mT>m.

  a) sin β , cosec β b) cos β , sec β

  c) tan θ , cot θ  d) sin θ , tan θ , cos θ

6. {ÌH$moU{‘Vr 

TP
TA

β

θ

MT

P A
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 3) Imbr {Xboë¶m ‘m{hVrÀ¶m AmYmao ^m¡{‘{VH$ AmH¥$Ë¶m H$mT>m. AmH¥$VrMo dU©Z {bhm. 

  A) A‘mobZo Ë¶mÀ¶m KamÀ¶m XmamVyZ Kamg‘moarb PmS>mÀ¶m e|S>çmda ~gboë¶m nú¶mH$S>o nm{hbo 

AgVm 60o  ‘mnmMm CÝZV H$moZ V¶ma hmoVmo. ‘mÌ nú¶mZo Ë¶m KamÀ¶m O{‘ZrnmgyZ 4 ‘r C§Mrda 

Agboë¶m N>VmH$S>o nm{hbo AgVm 45o ‘mnmMm AdZV H$moZ V¶ma hmoVmo.

  ~) ‘§XmaZo EH$m ViçmVrb ZmdoVyZ AmH$memV AgUmè¶m T>JmH$S>o nm{hbo AgVm 45o  ‘mnmMm CÝZV 

H$moZ d T>JmÀ¶m nmÊ¶mVrb à{V‘oH$S>o nm{hbo AgVm 45o ‘mnmMm AdZV H$moZ V¶ma hmoVmo. 
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 4) {Xboë¶m AmH¥$VrVrb ‘m{hVrdê$Z, g‘m§Va^wO  PQRS Mr C§Mr Am{U joÌ’$i H$mT>Ê¶mgmR>r 
Imbrb H¥$Vr nyU© H$am. 

  aMZm … aoI PT ⊥ ~mOy QR H$mT>m.

    H$mQ>H$moZ ∆PQT ‘Ü¶o

     sin θ = 
PQ

       ∴ sin 600  = 
PT
6

 

       ∴   = 
PT
6

 .... (sin 60º   Mr qH$‘V R>odyZ)

       PT  = 
 3            

2
  

              ∴ PT  =  go‘r

      A(PQRS)  = nm¶m × C§Mr

          = QR ×  

             = 8 ×    

             =  Mm¡go‘r

 5) {Xboë¶m {ÌH$moU{‘Vr¶ JwUmoËVamdê$Z {dMmabobo {ÌH$moUmVrb JwUmoËVa emoYÊ¶mgmR>r H$moUË¶m 

{ÌH$moU{‘Vr¶ {ZË¶g‘mZVoMm dmna H$amb Vo {bhÿZ Imbrb gmaUr nyU© H$am.

A. H«$. {Xbobo 
JwUmoËVa

emoYmd¶mMo 
JwUmoËVa

dmnamd¶mMr {ÌH$moU{‘Vr¶ 
{ZË¶g‘mZVm

1) sec θ tan θ ...........................................................

2) cot θ cosec θ ...........................................................

3) cos θ sin θ ...........................................................

Q

P

6 g
o‘r

8 go‘r
60º

S

RT
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 6) Oa tan θ = 
9 
40

 Va sin θ d cos θ À¶m {H$‘Vr emoYÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

  nX²YV - 1

  AmH¥$Vrdê$Z :

   tan ∠ R  = 
∠ R g‘moarb ~mOy

   ∴ tan θ  = PQ
QR

   .......... (i)

   ∴ tan θ  = 9 
40

  ........... (ii) (nj)

  g‘r (i)  d (ii) dê$Z

     PQ  = 9k ‘mZy.  ........... (k pñWam§H$)

     QR  =  

  H$mQ>H$moZ ∆ PQR  ‘Ü¶o nm¶WmJmoag {gX²Ym§VmZwgma,

        = PQ2 + QR2    ∴ sin θ = 
PQ

 =  
41k

  = 

        ∴ PR2  = (9k)2 + 

      ∴ PR2  = 81k2 + 1600k2    cos θ =  = 40k 
41k

 = 
        ∴ PR2  = 1681k2

                ∴ PR  =  ........ dJ©‘yi KoD$Z$ 

  nX²YV - 2

     1 + tan2 θ  =   ........... {ÌH$moU{‘Vr¶ {ZË¶g‘mZVm$

  ∴ 1 + ( 9 
40)2 = sec2θ  ........... {Xboë¶m JwUmoËVamMr qH$‘V R>odyZ

  ∴ 1 +  = sec2θ

  ∴ 1600 + 81
1600

 = sec2θ

      ∴  
1681 
1600

  = sec2θ

   ∴  secθ  =                ........... dJ©‘yi KoD$Z

P

Q R
θ
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     na§Vw cosθ ×  = 1 ........... gyÌ 

  ∴ cosθ × 
41 
40

 = 1

  ∴ cosθ =   ...........  (i)

   sin2θ +  = 1 ........... {ÌH$moU{‘Vr¶ {ZË¶g‘mZVm 

  ∴ sin2θ + (40 
41 )2 = 1  ...........  (i) dê$Z

  ∴  sin2θ +  = 1

  ∴ sin2θ = 1− 
1600 
1681

  ∴ sin2θ = 
          − 1600            

1681

  ∴ sin2θ = 
81 

1681

  ∴ sinθ =    ........... dJ©‘yi KoD$Z

 7) Oa 15cosθ − 8sinθ = 0 Va cosecθ emoYÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.

  15cosθ − 8sinθ = 0  ........... {Xbobo

  ∴ 15cosθ =  

  ∴  
cosθ 
sinθ

 =  ........... (i)

  na§Vw 
cosθ 
sinθ

 = cotθ ........... (ii)

  g‘r (i)  d (ii) dê$Z

  ∴ cotθ = 
15

 

 AmVm,

1 +  = cosec2θ  ...... {ÌH$moU{‘Vr¶ {ZË¶g‘mZVm$

∴ 1 + ( 8 
15 )2 = cosec2θ

∴ 1 + 
64

 = cosec2θ

∴ 
225 + 64

225
 = cosec2θ 

∴   = cosec2θ 

∴ cosecθ =  ...........dJ©‘yi KoD$Z
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 8) {Xboë¶m ‘m{hVrdê$Z bKwH$moZ θ Mr qH$‘V H$mT>Ê¶mgmR>r nwT>rb H¥$Vr nyU© H$am.

  i) 3sec2θ   =  2 3     ii) 4cot3θ − 4 = 0 

   3sec2θ   =  2 3   ........... {Xbobo    4cot3θ − 4 = 0 ........... {Xbobo  

   ∴ sec2θ =   2 3       ∴ 4cot3θ = 4

   ∴ sec2θ =   2 3

3( )2     ∴ cot3θ =   4  

   ∴ sec2θ =   

3
     ∴ cot3θ = 

   ∴ sec2θ = sec30o.... )( ∵ sec30o = 2
3

       ∴ cot3θ = cot45o....  ( ∵ cot45o= 1 )

   ∴ 2θ =      ∴  = 45o

     ∴ θ =      ∴ θ = (45
3 )

o

 

          ∴ θ =                         

 9) Oa 
sinθ + 1 
sinθ −  1  = 

3  + 2                                                             

3   − 2
 ¶mdê$Z tanθ Mr qH$‘V emoYÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am. 

      
sinθ + 1 
sinθ −  1  = 

3  + 2                                                             

3   − 2
 ........... {Xbobo 

  ∴ 
(sinθ + 1) + (..............)
(..............)− (sinθ − 1)  = 

( 3  + 2) + ( 3   − 2)

( 3   + 2) − ( 3   − 2)
 ........... ¶moJ-{d¶moJ {H«$¶m  

  ∴ sinθ + 1+ sinθ − 1
sinθ + 1 −  + 

 = 
3  + 2 +  − 2

3   + 2 − 3  + 2
 

  ∴ 
2sinθ 

2  =  2 3

  ∴ sinθ = 
3  

2
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  ∴ sinθ = sin60o....... )( ∵ sin60o = 
3  

2
 

  ∴ θ =   

  ∴ tanθ = tan60o

  ∴ tanθ = 

 10) Oa cosA = 
2 m                         
m + 1  Va {gX²Y H$am H$s, cosecA = m + 1                        

m − 1
 Ë¶mgmR>r nwT>rb H¥$Vr nyU© H$am.   

  sin2A +  = 1 ........... {ÌH$moU{‘Vr¶ {ZË¶g‘mZVm$

  ∴ sin2A + ( 2 m  
m + 1)2

 = 1

  ∴  sin2A +  
(m + 1)2  = 1

  ∴ sin2A = 1− 
4m 

(m + 1)2

  ∴  sin2A = 
 (m + 1)2 −  4m          

(m + 1)2

  ∴  sin2A  = 
  −  4m          

(m + 1)2
   ........... (m + 1)2  Mm {dñVma H$ê$Z 

  ∴ sin2A = 
 m2 −  2m  + 1       

(m + 1)2

  ∴ sin2A =  
( )2

(m + 1)2

  ∴ sinA =   ........... dJ©‘yi KoD$Z

  na§Vw sinA ×  = 1  
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  ∴  m − 1                        
m + 1

 × cosecA = 1

  ∴ cosecA = 1 × 

  ∴ cosecA = m + 1                        
m  − 1

 ho {gX²Y Pmbo.

 11) EH$m B‘maVrÀ¶m N>Vmdê$Z amhþbZo O{‘Zrdarb EH$m bú¶mMm doY KoVbm. amhþbZo gmoS>bobm ~mU 

gai‘mJm©Zo 5 ‘r à{V goH§$X doJmZo 6 goH§$XmV bú¶mMm doY KoVmo. ~mUmMm ‘mJ© {j{VO g‘m§Va nmVirer 

30º ‘mnmMm AdZV H$moZ H$aV Agob, Va Vo bú¶ B‘maVrnmgyZ [H$Vr A§Vamda Agob?

  aoI PQ hr B‘maV, q~Xÿ R ho bú¶mMo ñWmZ, Va q~Xÿ P ho amhþbMo ñWmZ Xe©{dVo.

  ~mUmZo bú¶mn¶ªV H$mnbobo A§Va  = doJ × 

         ∴ PR = 5 × 6

         ∴ PR =  30 ‘r

  AmH¥$Vr‘Ü¶o ∠SPR = ∠  = 30o ......... ì¶wËH«$‘ H$moZ

  cosR = 
H$U©

 ......... gyÌ

  cos30o = 
QR

   

   = 
QR 
30

    ......... cos30o Mr qH$‘V R>odyZ

  QR = 
3 ×           

2
 

  QR =  ‘r

  bú¶mMo B‘maVrnmgyZMo A§Va  ‘r Amho. 

P

Q R

30o

30o

S
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 12)  qtanθ + psecθ = x
ptanθ + qsecθ = y 

  Va θ Mo {ZagZ H$am.

  qtanθ + psecθ = x  ......  ({Xbobo)

  ∴ q2tan2θ + 2pqtanθsecθ +   = x2............... (i) (dJ© H$ê$Z)

  ptanθ + qsecθ = y ......  ({Xbobo)

  ∴    = y2............... (ii) (dJ© H$ê$Z)

  g‘rH$aU (i)  ‘YyZ g‘rH$aU (ii) dOm H$ê$

  q2tan2θ − p2tan2θ + p2sec2θ − q2sec2θ = x2 − y2

  (q2− p2 )   + (p2 − q2) sec2θ = x2 − y2

  − )(  tan2θ + (p2 − q2) sec2θ = x2 − y2

  (p2 − q2) sec2θ − (p2 − q2) tan2θ = x2 − y2

  (p2 − q2)  )(  = x2 − y2

  (p2 − q2) ×   = x2 − y2............. (∵ 1+ tan2θ = sec2θ)

  p2 − q2 = x2 − y2 

 1) cosec3x = 
 cot30o + cot60o       

1 + cot30o . cot60o  Va x Mr qH$‘V H$mT>m.

 2) {gX²Y H$am. sin2θ . tanθ + cos2θ . cotθ + 2sinθ . cosθ = tanθ + cotθ

 3) Oa sinθ + cosθ =  3  Va {gX²Y H$am H$s, tanθ + cotθ = 1

 4) EH$m ‘Zmoè¶mMr C§Mr ‘moOÊ¶mgmR>r gw¶eZo O{‘Zrdarb A ¶m {R>H$mUmnmgyZ ‘Zmoè¶mÀ¶m daÀ¶m Q>moH$mH$S>o 
nm{hbo AgVm V¶ma hmoUmam CÝZV H$moZ ‘moObm d Ë¶mbm AmT>ibo H$s, tanA = 3

4
 Amho. A ho 

{R>H$mU ‘Zmoè¶mnmgyZ 40 ‘r. A§Vamda Agob Va ‘Zmoè¶mMr C§Mr H$mT>m.

 5) EH$m H$mQ>H$moZ {ÌH$moUmÀ¶m {eamoq~Xÿ A, B, C Mo {ZX}eH$ AZwH«$‘o (0, 0), (0, 2) Am{U (2, 2) AmhoV. 
Va sin∠BAC Am{U sin∠ACB Mr qH$‘V H$mT>m.

 6) bKwH$moZ ∆ ABC ‘Ü¶o sin (A + B − C) = 1
2

 , cot (A −  B + C) = 0 Am{U cos (B + C − A) = 1
2

 

Va ∠A, ∠B Am{U ∠C Mr ‘mno emoYm. 

gamdmgmR>r CXmhaUo
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	1) dVw©imMm narK d dVw©imMo joÌ’$i ¶m§Mo g§»¶mË‘H$ JwUmoËVa 2 : 7 Agob, Va Ë¶m dVw©imMr {ÌÁ¶m 

H$mT>Ê¶mH$[aVm nwT>rb H¥$Vr nyU© H$am. 

 2
7

dVw©imMm narK

dVw©imMo joÌ’$i
=  ........ nj

∴ 
2
7=

2πr

 ∴ 
r

2
7=

 ∴  r =    EH$H$

 2) eoOmarb d¥ËV{MVr AmH$mamÀ¶m qnnmMr {ÌÁ¶m 42 go‘r d C§Mr 100 go‘r Amho, Va qnnm‘Ü¶o {H$Vr 

brQ>a nmUr ‘mdob ho H$mT>Ê¶mH$[aVm nwT>rb H¥$Vr nyU© H$am.        

  d¥ËV{MVr AmH$mamÀ¶m qnnmMo KZ’$i =  ........ gyÌ

                

                  
22
7= ×             ×              × 100      

  

       =    × 100 =    K.go‘r 

       (1 brQ>a =      K.go‘r)

       ∴ qnnm‘Ü¶o  brQ>a nmUr ‘mdob.                 

7. ‘hËËd‘mnZ

42 go‘r

100 go‘r
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 3) AmH¥$VrVrb [ÌH$moUmMr àË¶oH$ ~mOy 6 go‘r Amho. [ÌH$moUmMo {eamoq~Xÿ H|$Ð g‘OyZ 2 go‘r {ÌÁ¶oMo 

H§$g H$mT>bo AgVm aoIm§{H$V ^mJmMo joÌ’$i H$mT>Ê¶mH$[aVm nwT>rb H¥$Vr nyU© H$am.

  EH$m aoIm§{H$V dVw©inmH$irMo joÌ’$i = 

      
3.14

360
= ×          ×             × 

      
1
6=         ×

      =      Mm¡go‘r

  ∴ g§nyU© aoIm§{H$V ^mJmMo joÌ’$i = 3 × EH$m aoIm§{H$V dVw©inmH$irMo joÌ’$i      

                 = 3 ×  

                 =    Mm¡go‘r

 4) AmH¥$VrVrb dVw©imMo H|$Ð P d {ÌÁ¶m 3 go‘r Amho. ∠ P = 45o, Va bKwdVw©iI§S>mMo joÌ’$i 
H$mT>Ê¶mH$[aVm nwT>rb H¥$Vr nyU© H$am. 

  ( √   
1
2

 = 0.70 )
  dVw©iI§S> QSR Mo joÌ’$i   = r2

           = (3)2   S

3 go‘r45º

P

RQ

6 go‘r

6 go‘r 6 go‘r

3.14 ×
360

              [ 2-              ]
= 9 [

360
- 

2
]

= 9   0.393 - [ ]
= 9   

=   Mm¡go‘r

 -   πθ
360        -

   2 ][ ........ gyÌ
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 5) EH$m d¥ËV{MVr AmH$mamÀ¶m Q>moH$Xma nopÝgbrMr EHy$U bm§~r 10 go‘r AgyZ Ë¶mVrb e§³dmH¥$Vr ̂ mJmMr 

C§Mr 1 go‘r d nopÝgbrMm ì¶mg 1 go‘r Agë¶mg nopÝgbrMo EHy$U n¥îR>’$i H$mT>Ê¶mgmR>r Imbrb 
H¥$Vr nyU© H$am. √(  1.25 ≈ 1.12)

  nopÝgbMr {ÌÁ¶m =

  nopÝgbÀ¶m e§Hy$Mr {VaH$g C§Mr (l ) =    

             =

                     =

                     =

  nopÝgbMo EHy$U n¥îR>’$i = e§Hy$Mo dH«$n¥îR>’$i + d¥ËV{MVrMo dH«$n¥îR>’$i + d¥ËV{MVrÀ¶m VimMo joÌ’$i

            =   +  + πr2 ........ gyÌ

                = 3.14 × 0.5 ×   + 2 × 3.14 × 0.5 ×   + 3.14 × 0.5 × 0.5  

            =   +  + 0.785

                =     Mm¡go‘r

 6) e§Hy$N>oXmÀ¶m dVw©imH$ma ^mJm§À¶m {ÌÁ¶m AZwH«$‘o 16 go‘r d 8 go‘r AmhoV d Ë¶mMr C§Mr 6 go‘r 
Agë¶mg e§Hy$N>oXmMo dH«$n¥îR>’$i H$mT>Ê¶mH$[aVm Imbrb H¥$Vr nyU© H$am.

  e§Hy$N>oXmMr {VaH$g C§Mr (l ) =  .... (gyÌ)  

         =   go‘r

  e§Hy$N>oXmMo dH«$n¥îR>’$i     =  .... (gyÌ)

          = 3.14 × 10 × 

             =  Mm¡go‘r

  1
2 = go‘r

√ h2 + r2

√
go‘r

√ 2 2 +  
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 7) EH$m BpîQ>H$m{MVr AmH$mamÀ¶m hm¡XmMr bm§~r, é§Xr d C§Mr AZwH«$‘o 4.4 ‘r, 3.8 ‘r Am{U 1.5 ‘r Amho. 

hm hm¡X 42 go‘r C§Mr d XmoÝhr dVw©imH$ma ~mOyÀ¶m {ÌÁ¶m 20 go‘r d 30 go‘r AgUmè¶m e§Hy$N>oXmÀ¶m 
AmH$mamÀ¶m ~mXbrZo nyU© ^amd¶mMm Agë¶mg nmÊ¶mZo H$mR>moH$mR> ^aboë¶m {H$Vr ~mXë¶m bmJVrb 
Vo H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  hm¡XmMr bm§~r (l ) = 4.4 ‘r. = 440 go‘r   

  hm¡XmMr é§Xr (b)  =    go‘r  

  hm¡XmMr C§Mr (h)   =    go‘r 

  hm¡XmV ‘mdUmao nmUr = hm¡XmMo KZ’$i           ........ (gyÌ)

             = 440 ×  × 150 Kgo‘r

  EH$m ~mXbrV ‘mdUmao nmUr = ~mXbrMo KZ’$i (e§Hy$N>oXmMo KZ’$i)

         = 
1
3 πh  [r1

2 + r2
2 + r1 × r2] 

           = 
1
3

× 22
7× (20)2 + (30)2 + 20 × 30

           = 44 ×    K.go‘r.

  

440 ×              × 150 

44 ×

hm¡X ^aÊ¶mgmR>r bmJUmè¶m    
~mXë¶m§Mr g§»¶m =

 

            =  

  hm¡X ^aÊ¶mgmR>r  ~mXë¶m nmUr bmJob.

 8) Oa KZmMo KZ’$i 9.261 Kgo‘r Agob, Va Ë¶m KZmMo EHy$U n¥îR>’$i H$mT>m.

=
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 9) Oa 4 go‘r {ÌÁ¶m Agboë¶m YmVyMm ^ard Jmob {dVidyZ Ë¶mnmgyZ 0.2 go‘r ì¶mgmMr Vma V¶ma 
Ho$br, Va Ë¶m VmaoMr bm§~r ‘rQ>a‘Ü¶o H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  JmobmMr {ÌÁ¶m =  go‘r  

  d¥ËV{MVr AmH$mamÀ¶m VmaoMm ì¶mg =  go‘r

  d¥ËV{MVr AmH$mamÀ¶m VmaoMr {ÌÁ¶m =  go‘r

  VmaoMo KZ’$i = JmobmMo KZ’$i

  ∴ πr2 h       =   ........ (gyÌ)

  ∴  (0.1)2 h   =         × 

  ∴     h        =

  ∴     h        =    go‘r

  ∴ VmaoMr bm§~r =    go‘r    =    ‘r

 10) 11 go‘r, 21 go‘r d 36 go‘r bm§~r, é§Xr d C§Mr AgUmè¶m YmVyMr BpîQ>H$m{MVr {dVidyZ 18 go‘r 
C§MrMm e§Hy$ V¶ma Ho$bm Va Ë¶m e§Hy$À¶m VimMr {ÌÁ¶m emoYÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  BpîQ>H$m{MVrMo KZ’$i = l × b × h  ........ (gyÌ)

                       =  

           =    Kgo‘r

  e§Hy$Mo KZ’$i =     ........ (gyÌ)

  ∴ 8316 =   1
3   ×   

22
7   ×    × 18

  ∴ 441  =  

   ∴     r =      go‘r

  ∴ e§Hy$À¶m VimMr {ÌÁ¶m =    go‘r.

4
3
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 11) eoOmarb BpîQ>H$m{MVr AmH$mamÀ¶m hm¡Xm‘Ü¶o 21 go‘r 
ì¶mgmMm JmobmH$ma XJS> Amho, Va hm¡XmV {H$Vr brQ>a 
nmUr ‘mdob? 

 1) Mm¡agm§Mo {eamoq~Xÿ H|$Ð g‘OyZ AmH¥$VrV XmI{dë¶mà‘mUo 3 go‘r {ÌÁ¶oMo 
dVw©iH§$g àË¶oH$ Mm¡agmV H$mT>bobo AmhoV, Va aoIm§{H$V ̂ mJmMo joÌ’$i H$mT>m.

 2) ‘¶§H$Zo {MÌmV XmI{dë¶mà‘mUo ~mJoV nú¶m§Zm A§Kmoi H$aÊ¶mgmR>r (Bird 

Bath) d¥ËV{MVr AmH$mamMo Am{U daÀ¶m Q>moH$mg AY©JmobmH$ma AmH$ma Agbobo 

^m§S>o ~Z{dbo. ̂ m§S>çmMr C§Mr 1.45 ‘r. d {ÌÁ¶m 30 go‘r Agob, Va ̂ m§S>çmMo 
EHy$U n¥îR>’$i H$mT>m.

 3) nmUr {nÊ¶mÀ¶m noë¶mMr C§Mr 14 go‘r Amho. noë¶mÀ¶m daÀ¶m d ImbÀ¶m 

dVw©imH¥$Vr n¥îR>mMm ì¶mg AZwH«$‘o 4 go‘r d 2 go‘r Amho, Va noë¶mMr YmaH$Vm H$mT>m. VgoM ̀  10 à{V 
Mm¡go‘r XamZo noë¶mMr qH$‘V H$mT>m.

 4) EH$m ^ard JmobmMo EHy$U n¥îR>’$i 314 Mm¡go‘r Agob Va Ë¶mÀ¶m AY©JmobmMo EHy$U n¥îR>’$i H$mT>m. 

A

H

CB

D

G
6cm

EF

I

gamdmgmR>r CXmhaUo

30 go‘r

1.45 ‘r.

150 go‘r

200 go‘r

100 
go‘r








