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 B¶ËVm Xhmdr : nwadUr narjm V¶mar - {df¶ J{UV (^mJ 1) : XmoZ

B¶ËVm Xhmdr nwadUr narjm V¶mar : {df¶ J{UV (^mJ 1 d 2)

	 àdV©H$ : embo¶ {ejU d H«$sS>m {d^mJ, ‘hmamîQ´> emgZ

	 àH$meH$ : amÁ¶ e¡j{UH$ g§emoYZ d à{ejU n[afX, ‘hmamîQ´>, nwUo.

	 àoaUm : ‘m. Am¶. E. Hw§$XZ (^m.à.go.)    

    àYmZ g{Md, embo¶ {ejU d H«$sS>m {d^mJ, ‘hmamîQ´> amÁ¶.

  ‘mJ©Xe©Z : ‘m. gyaO ‘m§T>ao (^m.à.go.)  

    Am¶w³V ({ejU), ‘hmamîQ´> amÁ¶, nwUo. 

	    ‘m. à{XnHw$‘ma S>m§Jo (^m.à.go.)  

    amÁ¶ àH$ën g§MmbH$, ‘hmamîQ´> àmW{‘H$ {ejU n[afX, ‘w§~B©.

		g§nmXH$ : ‘m. amhÿb aoImdma (^m.à.go.)

    g§MmbH$, amÁ¶ e¡j{UH$ g§emoYZ d à{ejU n[afX, ‘hmamîQ´>, nwUo.

  ghg§nmXH$ : S>m°. emo^m I§Xmao

    ghg§MmbH$, amÁ¶ e¡j{UH$ g§emoYZ d à{ejU n[afX, ‘hmamîQ´>, nwUo.

  H$m¶©H$mar g§nmXH$ : S>m°. H$‘bmXodr AmdQ>o 

    Cng§MmbH$, g‘Ýd¶ d g‘Vm {d^mJ, 

    amÁ¶ e¡j{UH$ g§emoYZ d à{ejU n[afX, ‘hmamîQ´>, nwUo. 

  g§nmXZ gmhmæ¶ : lr‘. ‘{Zfm ¶mXd

    Cn{d^mJà‘wI, J{UV {d^mJ, amÁ¶ e¡j{UH$ g§emoYZ d 

    à{ejU n[afX, ‘hmamîQ´>, nwUo.

   : lr‘. d¥fmbr Jm¶H$dmS>

    A{Yì¶m»¶mVm, J{UV {d^mJ, amÁ¶ e¡j{UH$ g§emoYZ d

    à{ejU n[afX, ‘hmamîQ´>, nwUo.

	 àW_ Amd¥ËVr : ‘mM© 2024

  AW©gmhmæ¶ : g‘J« {ejm, ‘hmamîQ´> àmW{‘H$ {ejU n[afX, ‘w§~B©.

  _wÐH$ : éZm J«m{’$³g, nwUo.

  gd© hŠH$ àH$meH$mÀ`m ñdmYrZ.



  B¶ËVm Xhmdr : nwadUr narjm V¶mar - {df¶ J{UV (^mJ 1) : VrZ

àñVmdZm

{dXçmÏ¶mªÀ¶m e¡j{UH$ dmQ>MmbrVrb Xhmdr Am{U ~mamdrÀ¶m narjm hm EH$ _hËËdnyU© Q>ßnm  

_mZbm OmVmo. H$maU B¶ËVm XhmdrÀ¶m Am{U ~mamdrÀ¶m {ZH$mbmZ§VaM H$[aAa {ZdS>rg d nwT>rb 

CÀM {ejUmgmR>r H$moUË¶m emIobm àdoe ¿¶m¶Mm ¶mMr {Xem R>aV AgVo. Ë¶m_wio XhmdrMm {ZH$mb 

{dXçmWu, {ejH$, nmbH$ Am{U emim ¶m§À¶m ÑpîQ>H$moZmËymZ IynM _hËËdmMm AgVmo.

_mÜ¶{_H$ embm§V à_mUnÌ _§S>i (Eg. Eg. gr. ~moS>©) narjoV Oa Anojoà_mUo Mm§Jbo JwU {_imbo 

ZmhrV Va {dXçmÏ¶mªMr Z¡amí¶mH$S>o dmQ>Mmb hmoUo, CÀM {ejUm_Ü¶o àdo{eV g§YrMo à_mU H$_r hmoUo 

¶m§gma»¶m AZoH$ g_ñ¶m§Zm gm_moao Omdo bmJVo. Aem n[apñWVrV {dXçmÏ¶mªer àË¶j g§dmX gmYyZ  

_Zmo~b dmT>{dUo, nwadUr narjoÀ¶m V¶margmR>r Amdí¶H$ Vo _mJ©Xe©Z H$aUo Am{U nwT>rb {ejU 

KoÊ¶mgmR>r Ë¶m§Zm àoaUm XoUo _hËËdnyU© R>aVo.

Xadfu {Z¶mo{OV doimnÌH$mZwgma hmoUmè¶m _mÜ¶{_H$ embm§V à_mUnÌ _§S>i (Eg. Eg. 

gr. ~moS>©) _m\©$V KoVë¶m OmUmè¶m _w»¶ boIr narjoV VgoM Á¶m {dXçmÏ¶mªZm J{UV ¶m {df¶mV 

CËVrU© hmoÊ¶mgmR>r {H$_mZ JwU {_idy eH$bo ZmhrV VgoM Ano{jV ¶e àmßV H$aVm Ambo Zmhr 

Ë¶m {dXçmÏ¶mªgmR>r nwadUr narjo_Ü¶o ¶eñdr hmoÊ¶mÀ¶m CX²XoemZo amÁ¶ ñVamdê$Z nyaH$ AÜ¶¶Z 

gm{hË¶ V¶ma H$aÊ¶mV Ambo Amho.

gXa nyaH$ AÜ¶¶Z gm{hË¶ {Z{_©Vr_Ü¶o J{UV ¶m {df¶mMo AÜ¶mnZ H$aUmao {ejH$ Am{U  

_yë¶_mnZ à{H«$¶oVrb VÁk {ejH$ ¶m§Mm g_mdoe AgyZ Aä¶mgnyU© Am{U gmoß¶m, gwb^ nX²YVrZo 

V¶ma H$aÊ¶mV Ambo Amho. ¶mnydu Pmboë¶m ~moS>m©À¶m àíZ n{ÌH$m§Mo {díbofU H$ê$Z KQ>H${Zhm¶ 

^mam§emZwgma {d{dY àíZ àH$ma gamdmgmR>r XoÊ¶mV Ambo AmhoV. ¶m nwpñVHo$V àË¶oH$ KQ>H$mVrb 

_hËËdmÀ¶m g§H$ënZm§da ^a XoÊ¶mV Ambm Amho. {Z¶mo{OV nwadUr narjoV ¶e g§nmXZ H$aÊ¶mgmR>r 

gXa AÜ¶¶Z gm{hË¶mMr Z³H$sM _XV hmoB©b.

_w»¶ CX²{XîQ>o :

 1) _mÜ¶{_H$ embm§V à_mUnÌ _§S>i (Eg. Eg. gr. ~moS>©) À¶m narjobm AmË_{dídmgmZo gm_moao 

OmÊ¶mgmR>r {dXçmÏ¶mªZm Amdí¶H$/nyaH$ AÜ¶¶Z gm{hË¶ CnbãY H$ê$Z XoUo. 



 2) nwadUr narjobm gm_moao OmUmè¶m {dXçmÏ¶mªZm _mÜ¶{_H$ embm§V à_mUnÌ _§S>i (Eg. Eg. 

gr. ~moS>©) nwadUr narjoV 100% ¶e {_i{dÊ¶mgmR>r nyaH$ AÜ¶¶Z gm{hË¶mX²dmao _mJ©Xe©Z 

H$aUo.

 3) nwadUr narjoV {dXçmÏ¶mªZm J{UV {df¶mV A{YH$m{YH$ JwU {_idÊ¶mgmR>r àmoËgm{hV H$aUo.

 4) _hËËdnyU© J{UV g§H$ënZmMo AmH$bZ hmoÊ¶mg _XV H$aUo.

{dXçmÏ¶mªgmR>r gyMZm :

 1) gXa nyaH$ AÜ¶¶Z gm{hË¶mMm dmna nwadUr narjoMr V¶mar H$aÊ¶mgmR>r H$amdm.

 2) gXa gm{hË¶m_Ü¶o XoÊ¶mV Amboë¶m _hËËdnyU© g§H$ënZm§Mm gamd H$amdm.

 3) Z_wZm gamd àíZn{ÌH$m CËVamghrV XoÊ¶mV Ambr AgyZ Ë¶mMm gamd H$amdm.

 4) gamdmgmR>r XoÊ¶mV Amboë¶m àíZ/CXmhaUm§Mm gamd H$amdm.

 5) gXa gm{hË¶ dmnaVmZm H$mhr e§H$m qH$dm g_ñ¶m Amë¶mg {ejH$m§Mo Amdí¶H$ Vo _mJ©Xe©Z 

KoÊ¶mV ¶mdo.

 6) gXa gm{hË¶ H$go dmnamdo ¶m~m~V KoÊ¶mV ¶oUmè¶m CX²~moYZ gÌmMo {Z¶moOZ emio_m\©$V 

OmUyZ KoD$Z Am°ZbmB©Z nX²YVrZo KoÊ¶mV ¶oUmè¶m CX²~moYZ gÌmg CnpñWV amhÿZ _m{hVr 

¿¶mdr. Á¶m§Zm CX²~moYZ gÌmg CnpñWV amhUo e³¶ Pmbo Zgob Ë¶m§Zr emioVrb {ejH$m§Mr 

_XV KoÊ¶mV ¶mdr.

(Q>rn : gXa gm{hË¶ ho {dXçmÏ¶mªZm gamdmgmR>r V¶ma H$aÊ¶mV Ambo AgyZ ¶m_Yrb àíZ nwadUr 

narjo_Ü¶o {dMmabo OmVrbM Ago Zmhr ¶mMr gdmªZr Zm|X ¿¶mdr.)
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AZwH«$‘{UH$m

A.H«$. KQ>H$ n¥îR> H«$.

^mJ - 1

1. XmoZ Mbm§Vrb aofr¶ g‘rH$aUo 1

2. dJ©g‘rH$aUo 10

3. A§H$J{UVr loT>r 17

4. AW©{Z¶moOZ 25

5. g§^mì¶Vm 29

6. gm§p»¶H$s 35

^mJ - 2

1. g‘ê$nVm 55

2. nm¶WmJmoagMo à‘o¶ 66

3. dVw©i 77

4. ^m¡{‘{VH$ aMZm 84

5. {ZX}eH$ ^y{‘Vr 94

6. {ÌH$moU{‘Vr 100

7. ‘hËËd‘mnZ  115
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nyd©kmZ …

		XmoZ Mbm§Vrb aofr¶ g_rH$aUo …

  1) Á¶m g_rH$aUm_Ü¶o XmoZ Mbo dmnabr OmVmV Am{U Mb Agboë¶m àË¶oH$ nXmMr H$moQ>r 1 AgVo 

Ë¶m g_rH$aUmbm XmoZ Mbm§Vrb aofr¶ g_rH$aU Ago åhUVmV.

  2)  XmoZ Mbm§Vrb aofr¶ g_rH$aUmMo gm_mÝ¶ ñdê$n : ax + by + c = 0 ¶oWo a, b, c ¶m dmñVd g§»¶m 

AgyZ a Am{U b ho EH$mM doir eyÝ¶ ZgVmV. 

		gamd Am{U ñdmÜ¶m¶ …

  1) Imbrbn¡H$s H$moUVo g_rH$aU XmoZ MbmVrb aofr¶ g_rH$aU Zmhr.

   (A)  x + y = 4     (B) x - y = 4   (C) x2 + y = 4   (D) x = 4y 

   CH$b … (C) x2 + y = 4  (n{hë¶m nXmMr H$moQ>r 2 Amho)

  2) 3x = 4y - 12 ho g_rH$aU gm_mÝ¶ ñdê$nmV {bhm.

   CH$b … 3x - 4y + 12 = 0  (ax + by + c = 0 ho gm_mÝ¶ ñdê$n dmnê$Z)

  3) x + y = 7 ¶m g_rH$aUmÀ¶m H$moUË¶mhr XmoZ CH$br {bhm.

   CH$b … (0, 7), (7, 0)   (_w³V àíZ)

 	EH$gm_{¶H$ aofr¶ g_rH$aUo :

  1) Ooìhm AmnU XmoZ MbmVrb XmoZ aofr¶ g_rH$aUm§Mm EH$mM doir {dMma H$aVmo Voìhm Ë¶m g_rH$aUm§Zm 

EH$ gm_{¶H$ g_rH$aUo åhUVmV. 

  2) EH$gm_{¶H$ g_rH$aUo Imbrbn¡H$s H$moUË¶mhr EH$m nX²YVrZo gmoS>dVm ¶oVmV : 

   (1) EH$m MbmMr qH$_V Xþgè¶m MbmÀ¶m ê$nmV {bhÿZ 

   (2) EH$m MbmMm bmon H$ê$Z 

   (3) AmboI nX²YVr            

   (4) {ZíM¶H$ nX²YVr (H«o$_g© nX²YVr) 

1. XmoZ Mbm§Vrb aofr¶ g‘rH$aUo  

^mJ - 1
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		gamd Am{U ñdmÜ¶m¶ …

  1) 2x + y = 9 ¶m g_rH$aUm§_Ü¶o Oa x = 3 Va y Mr qH$_V {H$Vr = ?

   (A)  6      (B)  5     (C) 3    (D)  -3 

   CH$b … (C) 3 

  2) Oaš 4x + 3y = 11 Am{U 3x + 4y = 10 Va x - y Mr qH$_V H$mT>m?

   CH$b …  

4x + 3y = 11

3x + 4y = 10

x - y = 1

-  (g_rH$aUm§Mr dOm~mH$s H$ê$Z)

  3) 2x - y = 4 ¶m g_rH$aUm_Ü¶o Oa y = 2 Va x Mr qH$_V H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am?

   y =  hr qH$_V 2x - y = 4 ¶m g_rH$aUm§_Ü¶o R>odyZ.

        ∴ 2x -  = 4

            ∴ 2x = 4 + 

              ∴ x =  

  4) EH$gm_{¶H$ g_rH$aUo gmoS>dm :  

   x + y = 6 Am{U x - y = 4

   CH$b :       ......(I)

             ......(II)

           g_rH$aU (I) Am{U (II) Mr ~oarO H$ê$Z 

        ∴ x = 5

     x = 5 hr qH$_V x + y = 6 ¶m g_rH$aUmV R>odyZ. 

         ∴ 5 + y = 6

          ∴ y = 1

         ∴ x = 5,  y = 1 hr g_rH$aUmMr CH$b Amho.  

x + y = 6

x - y = 4

2x   y = 10

+
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  5) Imbrb EH$gm_{¶H$ g_rH$aUo gmoS>dm. 

   2x - 3y = 9, 2x + y = 13 

   CH$b : 2x - 3y = 9......(I)  2x + y = 13 ......(II)

   g_rH$aU (II) bm 3 Zo JwUyZ

        ......(III)

        ......(I)

        g_rH$aU (I) Am{U (II) Mr ~oarO H$ê$Z

    ∴ x = 6

     x = 6 hr qH$_V 2x + y = 13 ¶m g_rH$aUmV R>odyZ. 

         ∴ 2 × 6 + y = 13

          ∴ y = 13 - 12

         ∴ x = 6,  y = 1 hr g_rH$aUmMr CH$b Amho.  

  6)  gmoS>dm. x + y = 5, x - y = 13 

6x + 3y = 39

2x - 3y = 9

8x      =  48

+
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 	EH$ gm_m{¶H$ g_rH$aUo gmoS>dÊ¶mMr AmboI nX²YVro :

  1) EH$mM {ZX}eH$ nX²YVrV q~Xÿ ñWmnZ H$ê$Z g_rH$aUm§Mo AmboI H$mT>m.

  2) aofm§À¶m N>oXZq~XÿMo {ZX}eH$ emoYm Am{U Ë¶mdê$Z EH$ gm_m{¶H$ g_rH$aUmMr CH$b {bhm.

		gamd Am{U ñdmÜ¶m¶ …

  1) 4x + 5y = 19 ¶m g‘rH$aUmMm AmboI H$mT>Ê¶mgmR>r, x = 1 AgVmZm y Mr qH$_V {H$Vr.

   (A)  4     (B)  3     (C) 2    (D)  -3 

   CH$b … (B) 3

  2) x + y = 3 ¶m g_rH$aUmMm AmboI H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

x 3

y 5 3

(x, y) (3, 0) (0, 3)

   CH$b … 

x 3 - 2 0

y 0 5 3

(x, y) (3, 0) - 2, 5 (0, 3)

  3) x - y = 4 ¶m g_rH$aUmMm AmboI H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

x - 1 0

y 0 - 4

(x, y) (0, - 4)
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		{ZíM¶H  …

  1)  a b
 c d

 hm Mma KQ>H$m§Mm {ZíM¶H$ AgyZ Ë¶mMr H$moQ>r XmoZ Amho.  

  2)  a b
 c d

 hm {ZíM¶H$ EH$m g§»¶ogmR>r {b{hbm OmVmo. 

   = ( a × d) - ( b × c) (hr {ZíM¶H$mMr qH$_V Amho.)

  3) H«o$_aMr nX²YVr : H«o$_aMr nX²YVr dmnê$Z EH$ gm_m{¶H$ g_rH$aUo gmoS>dÊ¶mgmR>r {Xbobr g_rH$aUo  

ax + by = c ¶m ñdê$nmV {bhm.

   D, D
x
 Am{U D

y
 ¶m {ZíM¶H$m§À¶m {H$_Vr H$mT>m. 

   x = 
D

x

 D
 Am{U y = 

D
y 

 D
 ¶mZwgma x d y À¶m {H$_Vr H$mTy>Z CH$b {bhm.    

		gamd Am{U ñdmÜ¶m¶ …

  1) 
 5 3

 -7 -4
 ¶m {ZíM¶H$mMr qH$_V {H$Vr?

   (A)  -1     (B)  - 41     (C) 41    (D)  1 

   CH$b … (D) 1   H$maU  
 5 3

 -7 - 4
   = ( 5 × - 4) - (-7 × 3)

              = - 20 + 21

              = 1

  2) x Am{U y hr Mbo Agboë¶m g_rH$aUmV, Oa D
x 
= 49, D

y 
= - 63, D

  
= 7 Va x

 
Mr qH$_V {H$Vr?

   CH$b : gyÌmMm dmna H$ê$Z, x = 
D

x

 D
 = 

49

 7
 = 7

  3) [aH$må¶m Mm¡H$Q>rV ¶mo½¶ g§»¶m {bhm. 

    
 5 3

 7 9
  =  ( 5 ×   ) -  (   × 3) )

      =  - 21

      =  

   CH$b :  =  ( 5 × 9   ) -  ( 7   × 3) )
      = 45  - 21

      = 24
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  4) EH$gm_{¶H$ g_rH$aU ax + by + c = 0 Am{U mx + ny = d _Ü¶o  an ≠ bm Va {Xboë¶m g_rH$aUm§Zm

   (A) EH$M CH$b Agob.     (B) CH$b Zgob.  

   (C) Ag§»¶ CH$br AgVrb.    (D) \$³V XmoZ CH$br AgVrb.

  5) 
 4 3

 2 7
 ¶m {ZíM¶H$mMr qH$_V H$mT>m.

  6) x + y = 3 ;  3x - 2y - 4 = 0 hr g_rH$aUo H«o$_aMr nX²YVr dmnê$Z gmoS>dÊ¶mgmR>r D Am{U D
y
 

À¶m {H$_Vr H$mT>m.

  7) Imbrb EH$ gm_m{¶H$ g_rH$aUo H«o$_aÀ¶m nX²YVrZo gmoS>dm.

   3x - 4y = 10 ; 4x + 3y = 5

   CH$b :  3x - 4y = 10 ;  4x + 3y = 5 

      D = 
 3 - 4
 4 3

  = (3 × 3) - (-4 × 4)

          = 9 - 16

          = 15 

      D
x
 = 

 10 - 4
 5 3

  = (10 × 3) - (-4 × 5)

          = 30 + 20

          = 50
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      D
y
 =  3 10

 4 5
  = (3 × 5) - (10 × 4)

          = 15 - 40

          = -25 

      H«o$_aÀ¶m nX²YVrZwgma, x = 
D

x

 D
 = 

50

 25
 = 2 and  y = 

D
y

 D
 = -25 

25
 = -2

         ∴ (x, y) = (2, - 1) hr g_rH$aUmMr CH$b Amho. 

  8) Imbrb EH$ gm_m{¶H$ g_rH$aUo H«o$_aÀ¶m nX²YVrZo gmoS>dm.

   6x - 3y = - 10 ;  3x + 5y - 8 = 0 

		XmoZ MbmVrb aofr¶ g_rH$aUmV ê$nm§Va H$aÊ¶mOmoJr g_rH$aUo …

  {Xboë¶m Mbm§_Ü¶o ¶mo½¶ Vmo ~Xb H$ê$Z AmnU ZdrZ Mbm§Mr {Z{_©Vr H$ê$ eH$Vmo hr ZdrZ Mbo 

dmnê$Z {Xbobo g_rH$aU aofr¶ g_rH$aUmÀ¶m ñdê$nmV {b{hVm ¶oVo.  

		gamd Am{U ñdmÜ¶m¶ …

  1) nwT>rbn¡H$s H$moUVo g_rH$aU XmoZ MbmVrb aofr¶ g_rH$aU Amho

   (A)   2x2 - y = 0          (B)  
3

 x
 - 

4

 y
 = 8     

   (C)  7xy - 2 = 0           (D)  3x2 + 4y = 0 

   CH$b :  n¶m©¶ (D)  

  2) Imbrb g‘rH$aUo gmoS>dm.

   CH$b : 
2

x
 + 

2

3 y
 = 

1

6
 ;  

3

x
 + 

2

y
 = 0

     
2

x
 + 

2

3 y
 = 

1

6
  ho g‘rH$aU 2 ( 

1

x
 ) + 

2

3
 ( 

1

y
 ) = 

1

6
  Ago {b{hVm ¶oB©b.

     Am{U  
3

x
 + 

2

y
 = 0 ho g‘rH$aU 3 ( 

1

x  ) + 2 ( 
1

y  ) = 0 

      
1

x
  EodOr 'm' Am{U 

1

y
 EodOr 'n' KoD$Z 
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     2m + 
2

3
 n = 

1

6
 ho g‘rH$aU 6 Zo JwUyZ   12m + 4n = 1 ....... (I) 

                Am{U 3m + 2n = 0 ....... (II) 

     g‘r. (II) bm 2 Zo JwUyZ          6m + 4n = 0 ....... (III)

                VgoM -12 + 4n = 1 ....... (I) 

                  -6m        = -1 (dOm~mH$s H$ê$Z)

                  ∴ m  = 
-1

-6
 = 

1

6

     m =  
1

6
 hr qH$‘V 3m + 2n = 0 ...... (II) ‘Ü¶o dmnê$Z

          3 = ( 
1

6  ) + 2n = 0 

          ∴ 2n = - 
1

4
 = 

1

y

          n = - 
1

4

     na§Vy m = - 
1

x
 Am{U n =  

1

y
 ∴ 

1

6
 = 

1

x
 Am{U - 

1

4
 = 

1

y

           ∴ x = 6 Am{U y = - 4 qH$dm (6, - 4)

   3) gmoS>dm. 
5

x -1
 + 

1

y -1
 = 2 ;  

6

x -1
 + 

3

y -1
 = 1

  EH$gm‘m{¶H$ g‘rH$aUm§Mo Cn¶moOZ : {Xboë¶m AQ>rZwgma AmnU g‘rH$aUo V¶ma H$ê$Z XmoZ MbmVrb 

aofr¶ g‘rH$aUo gmoS>dy eH$Vmo. 

  gamd Am{U ñdmÜ¶m¶ : 

  1) EH$m dhrMr qH$‘V hr noZmÀ¶m {H$‘Vrnojm XþßnQ> Amho hr ‘m{hVr XmoZ MbmVrb aofr¶ g‘rH$aUmV 

nwT>rb àH$mao H$moUË¶m ñdê$nmV {b{hVm.

   (A) x + y = 2  (B) x + 2 = y (C) x - y = 2  (D) y = 2x

   CH$b : (D) y = 2x 
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  2) XmoZ Mbm§Mm dmna H$ê$Z EH$gm‘m{¶H$ g‘rH$aU V¶ma H$am. XmoZ g§»¶m§Mr ~oarO 21 Amho. 

   CH$b : g‘Om XmoZ g§»¶m x Am{U y AmhoV, {Xboë¶m AQ>rZwgma x + y = 21 ho g‘rH$aU {b{hVm 

¶oB©b.  

  3) EH$m Am¶VmMr n[a{‘Vr 40 go‘r Amho. Am¶VmMr bm§~r é§XrÀ¶m XþnQ>rnojm XmoZ Zo OmñV Amho, 

Va g‘rH$aUo V¶ma H$aÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

   g‘Om Am¶VmMr bm§~r x go‘r Am{U é§Xr y go‘r Amho. 

   n{hë¶m AQ>rZwgma  2 (x + y) =    x + y =  ............ (I) 

   Xþgè¶m AQ>rZwgma  x = 2y +    x -  = 2 ............ (II)
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nyd©kmZ …

 1) dJ©g‘rH$aUmMo gm‘mÝ¶ê$n … ax2 + bx + c = 0 (¶oWo x hm Mb AgyZ a, b, c ¶m dmñVd g§»¶m 

AmhoV. VgoM a ≠ 0)

 2) dJ©g‘rH$aUmMr ‘wio (CH$br) : MbmÀ¶m Á¶m {H$‘Vr‘wio {Xboë¶m g‘rH$aUmMr S>mdr ~mOy d COdr 

~mOy g‘mZ {‘iVo, Ë¶m {H$‘Vrbm Ë¶m dJuH$aUmMr "CH$b' qH$dm "‘yi' Ago åhUVmV.

 3) dJ©g‘rH$aU gmoS>{dÊ¶mÀ¶m nX²YVr :   

  1) Ad¶d nX²YV 2) nyU© dJ© nX²YV  3)  gyÌ nX²YV

 4) dJ©g‘rH$aU gmoS>{dÊ¶mMo gyÌ : x = 
- b ±   b2 - 4ac√

2a

 5) {ddoMH$ :   ∆ = b2 - 4ac

 6) ‘wim§Mo ñdê$n R>a{dUo : 

  1) Oa ∆ = 0 Agob, Va dJ©g‘rH$aUmMr ‘wio dmñVd d g‘mZ AgVmV. 

  2) Oa ∆ > 0 Agob, Va dJ©g‘rH$aUmMr ‘wio dmñVd d Ag‘mZ AgVmV.  

  3) Oa ∆ < 0 Agob, Va dJ©g‘rH$aUmMr ‘wio dmñVd ZgVmV.

 6) dJ©g‘rH$aUmMr ‘wio d ghJwUH$ ¶m‘Yrb g§~§Y : Oa α d β hr ax2 + bx + c = 0  ¶m dJ©g‘rH$aUmMr 

‘wio AgVrb, Va   

  1) α + β = 
- b
 a    2) αβ = 

c 
a

 7) dJ©g‘rH$aUmMr ‘wio {Xbr AgVm, dJ©g‘rH$aU V¶ma H$aÊ¶mMo gyÌ … x2 - [α + β] x + αβ = 0           

CXmhaUo …

à. 1 A) ¶mo½¶ n¶m©¶ {ZdS>m.

   1) x2 + mx - 5 = 0 ¶m dJ©g‘rH$aUmMo EH$ ‘yi 2 Agob, Va m Mr qH$‘V Imbrbn¡H$s H$moUVr?

    (A) - 2   (B) - 1
 2

     (C)  1
 2

   (D) 2

2. dJ©g‘rH$aUo
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    x = 2 KoD$.

    ∴ x 2 + mx - 5 = 0

     ∴ (2)2 + m × 2 - 5 = 0

    ∴ 4 + 2m - 5 = 0

    ∴ 2m - 1 = 0

    ∴ 2m = 1

    ∴ m = 
1

 2
   ∴  CËVa … n¶m©¶ H«$. (C)

   2) x2 + kx + k = 0 Mr ‘wio dmñVd d g‘mZ AgVrb, Va k Mr qH$‘V Imbrbn¡H$s H$moUVr? 

    (A)  0    (B) 4     (C) 0 qH$dm 4   (D) 2

    a =1, b = k, c = k

    ∴ ∆ = b2 - 4ac = (k)2 - 4 × 1 × k = k2 - 4k

    na§Vw ‘wio dmñVd d g‘mZ AmhoV

    ∴ ∆ = 0

     ∴ k2 - 4k = 0

    ∴ k (k - 4) = 0

    ∴ k = 0  qH$dm k - 4 = 0

    ∴ k = 0  qH$dm k = 4    ∴  CËVa … n¶m©¶ H«$. (C)

   3) nwT>rbn¡H$s H$moUVo dJ©g‘rH$aU Amho? 

    (A)  
5

 x
 - 3 = x2       (B) x (x + 5) = 4   

    (C) n - 1 = 2n    (D) 
1

 x2
 (x + 2) = x  

   4) Imbrbn¡H$s H$moUË¶m g‘rH$aUm§À¶m ‘wim§Mr ~oarO 1 Amho?

    (A)   x2 + x + 1 = 0     (B) 3x2 + x + 3 = 0 

    (C)   3x2 + 3x + 1 = 0     (D) 3x2 - 3x + 1 = 0
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à. 1 ~) nwT>rb CnàíZ gmoS>dm. 

   1) x + 
1

 x
  = -2 ho dJ©g‘rH$aU Amho H$m Vo R>adm. 

    x + 
1

 x
  = -2 

    àË¶oH$ nXmg x Zo JwUy

    ∴ x × x + x × 1

 x
 = -2 × x

    ∴ x2 + 1 = -2 x

    ∴ x2 + 2x + 1 = 0

    ¶oWo H$moQ>r 2  Agë¶mZo ho dJ©g‘rH$aU Amho.

   2) x2 + 4x - 5 = 0 ¶m g‘rH$aUmMo x  = -1 ho ‘yi Amho H$s Zmhr Vo R>adm.

    x  = -1 KoD$

    S>mdr ~mOy =  x2 + 4x - 5        COdr ~mOy  = 0

       = (- 1)2 + 4 × (- 1) - 5

       = 1 - 4 - 5

       = - 8

    S>mdr ~mOy ≠ COdr ~mOy

    x  = -1 ho ‘yi Zmhr

   3) (l + 2) (l - 5) = 0 ho g‘rH$aU ax2 + bx + c = 0 ¶m ñdê$nmV {bhm.



 B¶ËVm Xhmdr : nwadUr narjm V¶mar - {df¶ J{UV (^mJ 1) : 13

   4) nwT>rb dJ© g‘rH$aUmgmR>r a, b, c À¶m qH$‘Vr {bhm.

    y2  = 2y - 7

   5) nwT>rb ‘m{hVrdê$Z dJ©g‘rH$aU V¶ma H$a.

    EH$m ~mJoV EHy$U 150 PmS>o AmhoV. Ë¶m ~mJoVrb AmS>ì¶m am§JoVrb PmS>m§Mr g§»¶m hr Cä¶m 

AmoirVrb PmS>m§À¶m g§»¶onojm 5 Zo A{YH$ AmhoV.

à. 2)  nwT>rb CnàíZ gmoS>dm. 

   1) 3x2 + 2x - 1 = 0  ¶m g‘rH$aUmÀ¶m {ddoMH$mMr qH$‘V H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

    H¥$Vr … 

    ax2 + bx + c = 0 er VwbZm H$ê$Z

    a = 3, b = 2, c = 

    ∆  = b2 - 4ac 

     = (2)2 - 4 × 3 × 

     = 4 + 

   ∴ ∆  = 
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   2) x2 + 8x − 48 = 0  ho dJ©g‘rH$aU Ad¶d nX²YVrZo gmoS>{dÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

    H¥$Vr … 

    x2 + 8x − 48 = 0

    x2 +  x − 4x − 48 = 0 

    ∴ x (x + 12) − 4 (x + 12) = 0 

    ∴ (x + 12)   (          )  = 0

    ∴  = 0  qH$dm x − 4 = 0

    ∴  = 0  qH$dm x = 4  

   3) {ddoMH$mÀ¶m gmhmæ¶mZo Imbrb dJ©g‘rH$aUmÀ¶m ‘wim§Mo ñdê$n R>adm.

    3x2 + 5x − 4 = 0 

   4) α d β hr 2x2 + 6x − 5 = 0  ¶m dJ©g‘rH$aUmMr ‘wio AmhoV, Va α + β Am{U αβ À¶m 

{H$‘Vr H$mT>m.

   5) Á¶m dJ©g‘rH$aUmMr ‘wio − 7  d 5 AmhoV, Ago dJ©g‘rH$aU V¶ma H$am. 
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   6)  Imbrb g‘rH$aUo Ad¶d nX²YVrZo gmoS>dm.

    1) 3x2 - x - 10 = 0  2) 9m2 - 16 = 0   3) 3y2 = 15y

à. 3)  nwT>rb CnàíZ gmoS>dm. 

   1) Oa kx2 - 14x - 5 = 0 ¶m g‘rH$aUmMo x  = 5 ho EH$ ‘yi Agob, Va k Mr qH$‘V H$mT>Ê¶mgmR>r 

Imbrb H¥$Vr nyU© H$am.

    x = 5 KoD$.

    ∴ kx 2 - 14x - 5 = 0

     ∴ k  
2
 - 14 ×  - 5 = 0

    ∴  k - 70 - 5 = 0

    ∴ 25k = 

    ∴ k =  75  

    ∴ k =  

   2) gyÌmMm dmna H$ê$Z gmoS>dm.  5m2 - 4m - 2 = 0
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   3) nyU© dJ© nX²YVrZo gmoS>dm.  3y2 + 7y + 1 = 0 

   4) XmoZ H«$‘mJV g‘ Z¡g{J©H$ g§»¶m§À¶m dJm©Mr ~oarO 244 Amho, Va Ë¶m g§»¶m emoYm.

   5) EH$m Am¶VmMr bm§~r, é§Xrnojm 2 go_rZo A{YH$ Amho. Oa Am¶VmMo joÌ\$i 24 Mm¡go_r 

Agob, Va Ë¶m Am¶VmMr bm§~r d é§Xr H$mT>m.
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 nyd©kmZ :

 g§»¶mkmZ   : 1) g‘ g§»¶m 2, 4, 6, 8, 10, 12, ....... AZwH«$‘o ¶oUmè¶m g‘ g§»¶m§‘Ü¶o ’$aH$ 2 AgVmo.

      2) {df‘ g§»¶m 1, 3, 5, 7, 9 ....... AZwH«$‘o ¶oUmè¶m {df‘ g§»¶m§‘Ü¶o ’$aH$ 2 AgVmo.

{d^mÁ¶ g§»¶m : 1) 3 Zo {d^mÁ¶ g§»¶m 3, 6, 9, 12, 15, 18, .....

      2) 5 Zo {d^mÁ¶ g§»¶m 5, 10, 15, 20, 25, .....

       3) 8 Zo {d^mÁ¶ g§»¶m 8, 16, 24, 32, 40, .....

{MÝhm§{H$V g§»¶m§Mr ~oarO Am{U dOm~mH$s  : 

g‘mZ {MÝho : ~oarO H$ê$Z CËVambm {Xboë¶m g§»¶oMo {MÝh Xçmdo.

{^ÝZ {MÝho : ‘moR>r g§»¶m-bhmZ g§»¶m Am{U CËVambm ‘moR>çm g§»¶oMo {MÝh Xçmdo.

CXm.  1) 17 + 9 = 26   2) 17 - 9 = 8

   3)  - 17 - 9 = - 26   4) - 17 + 9 = - 8

  F$U {MÝhmZ§Va H§$g Agob, Va H§$gmMm bmon hmoVmZm H§$gmVrb àË¶oH$ nXmMo {MÝh ~Xbmdo.

  CXm. 18 - (- 7) = 18 + 7 = 25

  g‘rH$aUo gmoS>dUo : 1)  
 x  

 6 
  = 4    2)  7x = 28 

           ∴ x = 6 × 4    ∴ x =  
 28 

  7 

           ∴ x = 24    ∴ x = 4

à. 1 A) nwT>rb àË¶oH$ CnàíZmgmR>r Mma n¶m©¶r CËVao {Xbr AmhoV. Ë¶mn¡H$s AMyH$ n¶m©¶ {ZdSy>Z Ë¶mMo 

dUm©ja {bhm.   

    1) EH$m A§H$J{UVr loT>rMo n do nX 2n - 5 Amho, Va t
5 
{H$Vr? 

    (A) 15  (B) 5   (C) 10  (D) - 5

     CH$b : n do nX = t
n 

= 2n - 5

        n = 5 R>odyZ

        t
n 

= 2 × 5 - 5

        ∴ = 10 - 5 

        ∴ t
n  

= 5   ∴ CËVa : n¶m©¶ (B)

3. A§H$J{UV loT>r
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     2) n{hë¶m 10 Z¡g{J©H$ g§»¶mMr ~oarO {H$Vr? 

     (A) 55  (B) 45 (C) 20 (D) 60

            CH$b : ¶oWo n = 10, t
1
 = 1

                  Sn = 
 n

 2
 (t

1 
+ t

n
)

         ∴ S
10  

=  10
 2

  (1 + 10)

         ∴ S
10  

= 5 × 11 = 55

         ∴ CËVa : n¶m©¶ (A)

     3) Oa EH$m A§H$J{UVr loT>rMo n{hbo nX 3 d gm‘mÝ¶ ’$aH$ 4  Agob, Va A§H$J{UVr loT>rMr 

n{hbr VrZ nXo H$moUVr? 

     (A) 3, 7, 11, ...          (B) 3,  -7, 11 ...    

     (C) 3,  - 1,  - 3, ...  (D) 3, -7, -11 ...

    4) 6, 10, 14, 18, ..... ¶m A§H$J{UVr loT>rgmR>r a Mr qH$‘V H$mT>m.

     (A) 4  (B) 10 (C) 6 (D) 18

  ~) Imbrb CnàíZ gmoS>dm.

   1) 2, 4, 6, 8, ......  ¶m A§H$J{UVr loT>r‘Yrb gm‘mB©H$ ’$aH$ {H$Vr?   

    CH$b : 
 
t
1 
 = 2,  t

2 
= 4

      ∴ d = t
2 
- t

1

      
∴   = 4 - 2

      ∴ d = 2

      gm‘mÝ¶ ’$aH$ = 2

   2) EH$m A§H$J{UVr loT>rMo n do nX 3n + 1 Amho, Va 7 do nX H$mT>m.
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   3) 3, 5, 7, 9, 11, ... ¶m A§H$J{UVr loT>rMo n{hbo nX d gm‘mÝ¶ ’$aH$ H$mT>m.

   4) 1, 3, 6, 10,  ... hr H«${‘H$m A§H$J{UVr loT>r Amho H$m Vo R>adm.

   5) Oa EH$m A§H$J{UVr loT>rMo n{hbo nX 9 d gm‘mÝ¶ ’$aH$ 5 Agob, Va A§H$J{UVr loT>rMr 

n{hbr VrZ nXo emoYm.

à. 2 A) Imbrb H¥$Vr {bhÿZ nyU© H$am.

   1) n{hë¶m 20 g‘ Z¡g{J©H$ g§»¶mMr ~oarO H$am.

     H¥$Vr :  g‘Om, 2, 4, 6, 8, 10, ......  ¶m g‘ Z¡g{J©H$ g§»¶m AmhoV.

      ∴ a = 2, d  =  4 - 2 = 2, n = 20

       Sn = 
 n
 2

  [2a + (n - 1) d]

          ∴ S
20

 =  20
 2

  [2 × 2 + (20 - 1) × 2]

      ∴ = 10 (4 + 38)  ∴ S
20 

= 420

      ∴ n{hë¶m 20 g‘ Z¡g{J©H$ g§»¶mMr ~oarO 420 EdT>r Amho.
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   2) 68 hr g§»¶m 5, 8, 11, 14,  ¶m A§H$J{UVr loT>rMo {H$Vdo nX Amho?

     H¥$Vr : ¶oWo a = 5, d =  , t
n 

= 68   

      t
n 

=
 
 a + (n -1) d

      ∴ 68 = 5 + (n - 1)     

      ∴ 68 = 5 + 3n - 

      ∴ n =  

   3) EH$m A§H$J{UVr loT>rgmR>r t1= 1 d tn 
= 149 Agob, Va Sn H$mT>m.

    H¥$Vr : ¶oWo t1= 1, tn 
= 149, s

n 
= ?

          s
n  

=  n
 2

  (t1 + tn
)

      ∴ s
n 

 =  n
 2

   (   +   ) 

      ∴ = 
 n

 2
  × 

          s
n 

  =  n

  ~) Imbrb CnàíZ gmoS>dm.

   1) 3, 9, 15, 21 ¶m A§H$J{UVr loT>rMo 11 do nX emoYm.

    CH$b : {Xbobr A§H$J{UVr loT>r 3, 9, 15, 21, ........

     ¶oWo a = 3, d = 9 - 3 = 6

      t
n
= a + (n-1) d     

     ∴ t
11 

= 3 + (11 - 1) × 6

      ∴  = 3 + 10 × 6

     ∴ t
11 

= 63
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   2) 6 Zo ^mJ OmUmè¶m XmoZ A§H$s g§»¶m {H$Vr AgVrb?

    CH$b : 6 Zo ^mJ OmUmè¶m XmoZ A§H$s g§»¶m§Mr ¶mXr 12, 16, 20, 24, ....... 96 hr Amho.

    t
n 

= 96, a = 12, d = 6, n = ?

    t
n
= a + (n - 1) d

    ∴ 96 = 12 + (n - 1) 6 

        ∴  = 12 + 6n - 6

     ∴ 6n = 90

     ∴ n  = 15

     ∴ 6  Zo ^mJ OmUmè¶m XmoZ A§H$s g§»¶m 15 AmhoV.

   3)  EH$m A§H$J{UVr loT>r‘Ü¶o a = 7 d d = 3 Amho, Va S10  
H$mT>m.

   4) EH$m A§H$J{UVr loT>rMo n{hbo nX 3 d gm‘mÝ¶ ’$aH$ 5 Agob, Va t30 
H$mT>m.
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   5) 1, 7, 13, 19, .... ¶m A§H$J{UVr loT>rMo 18 do nX emoYm.

   6) 7 Zo ^mJ OmUmè¶m XmoZ A§H$s Z¡g{J©H$ g§»¶m {H$Vr AmhoV Vo H$mT>m.

à. 3 A) Imbrb H¥$Vr {bhÿZ nyU© H$am.

   1) H$ënZm Xa ‘{hÝ¶mbm R>amdrH$ aH$‘oMr ~MV H$aVo. {VZo n{hë¶m ‘{hÝ¶mV é.100, Xþgè¶m

     ‘{hÝ¶mV é.150, {Vgè¶m ‘{hÝ¶mV é. 200 ¶mà‘mUo ~MV H$obr, Va {H$Vr ‘{hÝ¶mV 1200  

é. ~MV hmoB©b?  

     H¥$Vr : H$ënZmMr ‘m{gH$ ~MV : 100 é., 150 é., 200 é....... 1200 é.  Aer Amho.

     ¶oWo d = 50 é. Amho åhUyZ {Xbobr H«${‘H$m hr A§H$J{UVr loT>r Amho.

     a = 10,   d = 50,  tn = 1200 

     tn = a + (n - 1) 

     ∴ 1200  = 100 + (n - 1) × 50

     ∴ 1200  = 50n - 50 

     ∴ 
1200
50   = n          

     ∴ n = 24 

     åhUyZ 1200 é. ~MV 24  ‘{hÝ¶mV hmoB©b.
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   2) 1 Vo 140 ¶m Xaå¶mZÀ¶m 4 Zo ^mJ OmUmè¶m Z¡g{J©H$ g§»¶mMr ~oarO H$am.

    H¥$Vr : 1 Vo 140 ¶m 4 Zo ^mJ OmUmè¶m Z¡g{J©H$ g§»¶m 4, 8, 12, ...... 140 ¶m AmhoV.

      ¶oWo d = 4 Amho åhUyZ {Xbobr H«${‘H$m hr A§H$J{UVr loT>r Amho.

     a = 4, d = 4, tn = 140, Sn = ?

     tn = a + (n - 1) d

     ∴  = 4 + (n - 1) × 4

     ∴  = (n - 1) × 4

     ∴  n = 

     AmVm Sn =  n
 2

 [a + tn] 

     ∴ Sn = 17 × 

     ∴ Sn =   

      åhUyZ 1 Vo 140 ¶m Xaå¶mZÀ¶m 4 Zo ^mJ OmUmè¶m Z¡g{J©H$ g§»¶mMr ~oarO  Amho.

  ~) Imbrb CnàíZ gmoS>dm.

   1) EH$m JmdmV 2010 gmbr 5000 bmoH$ gmja hmoVo. hr g§»¶m Xadfu 300 Zo dmT>Vo, Va 2020 

gmbr {H$Vr bmoH$ gmja AgVrb?

    CH$b : {Xboë¶m ‘m{hVrdê$Z t1 = 5000, t2 = 5300, t3 = 5600 

      ∴ a = 5000,  d = 300,  n = 11

            tn = a + (n - 1) d

      ∴  = 5000 + (11 - 1) 300

      ∴ = 5000 + 3000

      ∴  tn = 8000

      ∴ 2020  gmbr 8000 bmoH$ gmja AgVrb.
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   2) 5, 9, 13, 17, ... A§H$J{UVr loT>rMo {H$Vdo nX 41 Amho?

   3) {dO¶Zo amîQ´>r¶ ~MV à‘mUnÌm§‘Ü¶o n{hë¶m dfu 500 én¶o, Xþgè¶m dfu 700 én¶o, {Vgè¶m 

dfu 900 én¶o ¶mà‘mUo a³H$‘ Jw§Vdbr, Va Ë¶mMr 12 dfmªVrb EHy$U Jw§VdUyH$ {H$Vr?

   4) 1 Vo 700 ¶m Xaå¶mZÀ¶m 7 Zo ^mJ OmUmè¶m Z¡g{J©H$ g§»¶mMr ~oarO {H$Vr?

   5) EH$m g^mJ¥hmV IwÀ¶mªÀ¶m EHy$U 30 am§Jm AmhoV. n{hë¶m am§JoV 20 IwÀ¶m© AmhoV, Xþgè¶m 

am§JoV 24 IwÀ¶m©, {Vgè¶m am§JoV 28 IwÀ¶m© ¶mà‘mUo gd© IwÀ¶mªMr ‘m§S>Ur Amho, Va g^mJ¥hmV 

EHy$U {H$Vr IwÀ¶m© AgVrb?
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  1) "OrEgQ>r' åhUOo dñVy d godm H$a.    

  2) GST åhUOo Goods and Service Tax.  

  3) 1 Owb¡, 2017> nmgyZ hr H$aàUmbr A‘bmV Ambr.   

  4) GST Mo XmoZ ^mJ -     
   i) CGST - Central Goods and Service Tax  H|$Ðr¶ dñVy d godm H$a

   ii) SGST - State Goods and Service Tax  amÁ¶ dñVy d godm H$a

    àË¶oH$ dñVyda H|$Ð d amÁ¶mMm H$a Xa g‘mZ Amho. 

     CGST = SGST  

  5) OrEgQ>r Am¶.EZ. - CGST IN ‘Ü¶o 15 A§H$ d boQ>a AgVmV. hm ì¶mnmè¶mMm AmoiI H«$‘m§H$ 

 Amho. 

  6) H$amMm Xa  1) dñVy§à‘mUo H$am§Mo Xa doJdoJio AmhoV. 

      Ogo 0%,  5%,  12%,  18%  d  28%

     2) OrdZmdí¶H$ dñVy§darb dñVy d godm H$amMm Xa 0% Amho.

     3) eoAg©À¶m Xbmbr gododarb H$amMm Xa 18% Amho.

à.1 A) Imbrb àíZm§gmR>r CËVamMm AMyH$ n¶m©¶ {ZdS>m.

  1) Amnë¶m XoemV ...........   ¶m VmaIonmgyZ dñVy d godm H$a hr H$aàUmbr A‘bmV Ambr.

   A) 31 ‘mM©, 2017    B)  1 E{àb, 2017 

   C) 1 OmZo., 2017  D)  1 Owb¡, 2017

   CH$b : (D)

  2) OrdZmdí¶H$ dñVy§darb dñVy d godm H$amMm Xa ........... Amho.

   A) 5%    B) 12%   C) 0%  D) 18%

   CH$b : (C)

  3) GST IN ‘Ü¶o EHy$U ........... A§H$mjao AgVmV.

  4) Xbmbrda dñVy d godm H$amMm Xa ........... Amho.

4. AW©{Z¶moOZ
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  ~) Imbrb CnàíZ gmoS>dm.   

  1) "nmdZ ‘o{S>H$ëg' Am¡fYm§Mm nwadR>m H$aVmV. Ë¶m§À¶m XþH$mZmVrb H$mhr Am¡fYm§da GST Mm Xa 

   12% Amho, Va CGST d SGST Mm Xa {H$Vr?

   CH$b :  CGST d SGST Mm Xa g‘mZ AgVmo.

     CGST Mm Xa 6%

     SGST Mm Xa 6%

  2) EH$m dñVydarb CGST Mm Xa 9% Agob, Va SGST Mm Xa {H$Vr? 

   CH$b : CGST Mm Xa 9%

     SGST Mm Xa 9%

  3) EAa H§${S>eZadarb CGST Mm Xa 14% Agob, Va SGST Mm Xa {H$Vr?    

   GST Mm Xa {H$Vr?  

  4) dm°qeJ ‘erZdarb GST Mm Xa 28% Agob, Va SGST  d CGST Mm Xa H$mT>m? 

    

à. 2 A)  Imbrb H¥$Vr nyU© H$ê$Z nwÝhm {bhm.

 1) EH$m [añQ>dm°M ~oëQ>Mr H$anmÌ qH$‘V 586 én¶o Amho. GST Mm Xa 18% Amho, Va J«mhH$mbm 

   Vmo ~oëQ> {H$Vr én¶m§g {‘iob?

   GST Mm Xa = 18% 

   GST = H$anmÌ × GST Mm Xa

      = 586  ×   18%

  = 586  × 18

100

  GST = 105.48   

   nQ²>Q>çmMr qH$‘V = H$anmÌ qH$‘V + GST

        = 586  +  105.48   

        =  691.48       én¶o
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  2) Xe©Zr qH$‘V = 500 én¶o, A{Y‘yë¶ = 65 én¶o, Va Ë¶m eoAaMm ~mOma^md H$mT>m?  

  ~) Imbrb gmaUr nyU© H$am.

CXmhaU Xe©Zr qH$‘V ‘yë¶àH$ma ~mOma^md

1) ` 10 A{Y‘yë¶ ` 7 ..........

2) ` 25 ........................... ` 16

3) ............ g‘‘yë¶  ` 5

4) ` 20 A{Y‘yë¶ ` 3 ..........

  1) å¶wÀ¶wAb ’§$S> - å¶wÀ¶wAb ’§$S> åhUOo VÁk ì¶mdgm{¶H$ bmoH$m§X²dmao {Z‘m©U H$aÊ¶mV Ambobr 

 ’§$S> ¶moOZm.

  2) ¶w{ZQ>g²> - eoAa~mOmamV n¡go Jw§Vdbo H$s, eoAg© {‘iVmV, Vgo å¶wÀ¶wAb ’§$S>mV n¡go Jw§Vdbo, H$s 

  ¶w{ZQ>g² {‘iVmV.

  3) Z³V ‘yë¶> (NAV) - à{V¶w{ZQ> Omo ~mOma^md Agob, Ë¶mbm Ë¶m ¶w{ZQ>Mo Z³V ‘mb‘ËVm ‘yë¶ 

  åhUVmV.

       å¶wÀ¶wAb ’§$S>‘Yrb EHy$U Jw§VdUyH$ = EH$m ¶w{ZQ>Mo Z³V ‘yë¶ × ¶w{ZQ>Mr g§»¶m

  H$) 1)  å¶wÀ¶wAb ’§$S> ¶moOZoMo ~mOma‘yë¶ 200 H$moQ>r én¶o AgyZ H§$nZrZo 8 H$moQ>r ¶w{ZQ>²g Ho$br AgVrb, 

Va EH$m ¶w{ZQ>Mo Z³V ‘mb‘ËVm ‘yë¶ H$mT>m?

     CH$b : EH$m ¶w{ZQ>Mo Z³V ‘mb‘ËVm ‘yë¶ =  
200 H$moQ>r

8 H$moQ>r

                    = 25 H$moQ>r én¶o

  2)  EH$m å¶wÀ¶wAb ’§$S> ¶moOZoVrb Jw§VdUyH$ ` 10000 Amho. Va ` 25 Z³V ‘mb‘ËVm ‘yë¶ 

AgUmao {H$Vr ¶w{ZQ>²g {‘iVrb?

	 ∙	 AmD$Q>nyQ> Q>°³g - dñVy {dH$VmZm ì¶mnmè¶mZo Jmoim Ho$bobm H$a.

 ∙	 BZnyQ> Q>°³g (ITC) - Ë¶mM ì¶mnmè¶mZo dñVy IaoXrÀ¶m doir {Xbobm H$a.

                      Xo¶ GST =  AmD$Q>nyQ> Q>°³g - BZnyQ> Q>°³g Ho«${S>Q> (ITC)
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   CXm. 1)  MoVZm ñQ>moAg©Zo IaoXrda 1,00,500 én¶o OrEgQ>r {Xbm d {dH«$sda 1,22,500 én¶o OrEgQ>r 
Jmoim Ho$bm, Va ^amdm bmJUmam Xo¶ OrEgQ>r H$mT>m.

     CH$b : Xo¶ GST =  AmD$Q>nyQ> Q>°³g - BZnyQ> Q>°³g Ho«${S>Q>

          = 1,22,500  – 1,00,500

         Xo¶ GST = 22,000 én¶o

   2) ZP‘m ¶m§Zr IaoXrda 12,500 én¶o OrEgQ>r {Xbm d {dH«$sÀ¶m doir 14,750 én¶o OrEgQ>r 
  Jmoim Ho$bm, Va Xo¶ OrEgQ>r H$mT>m.

 ∙	 eoAa - H§$nZrÀ¶m ^mJ^m§S>dbmVrb EH$ ^mJ åhUOo EH$ eoAa.

 ∙	 Xe©Zr qH$‘V (Face Value) - eoAa g{Q>©{’$Ho$Q>da N>mnbobr EH$m eoAaMr qH$‘V.

 ∙	 ~mOma^md (Market Value - MV) - Á¶m {H$‘VrZo eoAa~mOmamV eoAg©Mr IaoXr-{dH«$s hmoVo, 
Ë¶m {H$‘Vrbm Ë¶m eoAaMm ~mOma^md åhUVmV.

 ∙	 Oa ~mOma^md > Xe©Zr qH$‘V, Va Vmo eoAa A{Y‘yë¶mda Amho. 

 ∙	 Oa ~mOma^md =  Xe©Zr qH$‘V, Va Vmo eoAa g‘‘yë¶mda Amho.

 ∙	 Oa ~mOma^md <  Xe©Zr qH$‘V, Va Vmo eoAa Ad‘yë¶mda Amho.

 ∙	 EHy$U Jw§VdUyH$ = eoAg©Mr g§»¶m × EH$m eoAaMm ~mOma^md.

à. 3) Imbrb CnàíZ gmoS>dm.

  1) 100  én¶o Xe©Zr qH$‘V Agbobm EH$ eoAa 120 én¶o ~mOma^mdmZo IaoXr Ho$bm, Va Ago 50 

 eoAg© KoÊ¶mgmR>r {H$Vr én¶o Jw§VdUyH$ H$amdr bmJob?   

   CH$b : EHy$U Jw§VdUyH$ =  eoAg©Mr g§»¶m × EH$m eoAaMm ~mOma^md   
       =  50 × 120

           =  600 én¶o
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nyd©kmZ :

 1) ¶mÑpÀN>H$ à¶moJ  :

  ¶mÑpÀN>H$ à¶moJmVrb gd© g§̂ mì¶ ’${bVo AJmoXa ‘mhrV AgVmV, nU Ë¶m§n¡H$s H$moUË¶mhr ’${bVm§~X²Xb 

  {ZpíMV ^mH$sV H$ê$ eH$V Zmhr. gd© ’${bVo gË¶ AgÊ¶mMr e³¶Vm g‘mZ AgVo.  

 2) {ZînËVr :

  ¶mÑpÀN>H$ à¶moJmÀ¶m ’${bVmbm "{ZînËVr' åhUVmV. 

  3) Z‘wZm AdH$me :

  ¶mÑpÀN>H$ à¶moJmV e³¶ AgUmè¶m gd© {ZîH$fmªÀ¶m g§Mmbm Z‘wZm AdH$me åhUVmV.

  Z‘wZm AdH$me hm g§M S qH$dm Ω Zo Xe©dVmV. Ë¶mVrb EHy$U KQ>H$m§Mr g§»¶m n (S)  Zo {b{hVmV.

  4) KQ>Zm :

  Ano{jV {ZînËVtÀ¶m g§Mmbm "KQ>Zm' Ago åhUVmV. ¶m KQ>Zm B§J«OrVrb n{hë¶m {bnrVrb A, B, 

C, D ¶m§gma»¶m Ajam§Zr Xe©{dVmV. g‘Om KQ>Zm A  Agob, Va Ë¶m‘Yrb KQ>H$m§Mr g§»¶m n (A) Zo 

Xe©dVmV.     

 5) KQ>ZoMr g§^mì¶Vm :

  EImXçm ¶mÑpÀN>H$ à¶moJmgmR>r Z‘wZm AdH$me 'S' Agob Am{U 'A' hr Ë¶m à¶moJmg§~§Yr Ano{jV 

KQ>Zm Agob, Va Ë¶m KQ>ZoMr g§^mì¶Vm 'p (A)' Aer Xe©dVmV Am{U Vr nwT>rb gyÌmZo R>adVmV.      

   
p (A) = 

   KQ>Zm A  ‘Yrb Z‘wZm KQ>H$m§Mr g§»¶m

  Z‘wZm AdH$memVrb EHy$U KQ>H$m§Mr g§»¶m

   

  p(A) = 
n (A)

n (S)
 

 6) H$moUË¶mhr KQ>ZoMr g§^mì¶Vm hr 0 Vo 1 qH$dm 0% Vo 100% AgVo. g‘Om KQ>Zm A Agob, Va  

 0 ≤ p(A) ≤ 1 qH$dm 0 %  ≤ p(A) ≤ 100 %

 1) A)  Imbrb àË¶oH$s àíZmgmR>r AMyH$ n¶m©¶ {ZdS>m.

    1) EH$ ZmUo ’o$H$bo AgVm Z‘wZm AdH$memVrb KQ>H$m§Mr g§»¶m ....... AgVo.

     A) 3 B) 4 C) 2 D)  8

5. g§^mì¶Vm
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     ñnîQ>rH$aU : EH$ ZmUo ’o$H$Uo

     S = {H, T} 

     ∴ n (S) = 2

         ∴ CËVa : n¶m©¶ (C) 2

    2) Oa n (A) = 2,  p (A) = 1
5

, Va n (S) = {H$Vr?

     A) 10 B) 
 5
 2

 C)  
 2
 5  D)  

 1
 3

      ñnîQ>rH$aU : p (A) = 
n (A)

n (S)
 

     ∴ 1
5

 = 
2 

n (S)

     ∴ 1 × n (S) = 2 × 5

     ∴ n (S) = 10

     ∴ CËVa : n¶m©¶ (A) 10 

  gamdmgmR>r : 

    1) Imbrbn¡H$s H$moUVr g§^mì¶Vm Agy eH$Uma Zmhr?

     A) 
 2
 3

 B) 1.5 C) 15 % D)  0.7

    2) EH$ ’$mgm ’o$H$bm AgVm daÀ¶m n¥îR>^mJmda 3 nojm H$‘r g§»¶m ¶oÊ¶mMr g§^mì¶Vm 

    .......... AgVo.

      A) 
 1
 6  B) 

 1
 3

 C)  
 1
 2  D) 0 

 1) B) Imbrb CnàíZ gmoS>dm.

    1) EH$ ’$mgm Q>mH$bm AgVm Z‘wZm AdH$me S Am{U Ë¶mVrb Z‘wZm KQ>H$m§Mr g§»¶m n (S)

{bhm.

     CËVa : EH$ ’$mgm Q>mH$Uo.

     S = {1, 2, 3, 4, 5, 6}
     ∴ n (S) = 6
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    2) Oa n (A) = 12 Am{U n (S) = 52 Agob, Va p (A) H$mT>m.

     CËVa :   p (A) = 
 n (A)

 n (S)
 

       ∴ p (A) = 
12
25

      ∴ p (A) = 3
13

  gamdmgmR>r :

    1) XmoZ ZmUr ’o$H$br AgVm Z‘wZm AdH$me S Am{U Ë¶mVrb Z‘wZm KQ>H$m§Mr g§»¶m n (s) 

    {bhm.

    2) EH$m noQ>rV 15 {V{H$Q>o A{hV. àË¶oH$ {V{H$Q>mda 1 Vo 15 n¡H$s EH$ g§»¶m {b{hbobr Amho 

Ë¶m noQ>rVyZ EH$ {VH$sQ> ¶mÑpÀN>H$ nX²YVrZo H$mT>bo AgVm Z_wZm AdH$me S Am{U Ë¶mVrb 

Ë¶mVrb Z_wZm KQ>H$m§Mr g§»¶m n (S) {bhm.

 2) A) Imbrb H¥$Vr nyU© H$am.

    XmoZ ZmUr EH$mM doir ’o$H$br AgVm KQ>Zm A gmR>r AQ> N>mnm Z {_iUo Aer Amho, Va S,  

   n (S), A, n (A) {b{hÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

    H¥$Vr: XmoZ ZmUr \o$H$br AgVm

    S = {HH, HT, TH, TT}

    n (S) = 4

    KQ>Zm A : N>mnm Z {_iUo

    A = {TT}

    n (A) = 1

  gamdmgmR>r :

    1) EH$ ZmUo \o$H$bo AgVm KQ>Zm A gmR>r AQ> N>mnm {_iÊ¶mMr Amho, Va N>mnm {_iÊ¶mgmR>r 

g§^mì¶Vm H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

     H¥$Vr : EH$ ZmUo \o$H$Uo.

     S =  

     ∴ n (S) = 2
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    KQ>Zm A gmR>r AQ> N>mnm {_iÊ¶mMr Amho.

     A = 

     n (A) = 1

     AmVm, p (A) =  
n (S)

     p (A) =   

    2) ¶mo½¶ arVrZo {ngboë¶m 52 nËË¶m§À¶m H°$Q>_YyZ EH$ nËVm H$mT>bm, Va Vmo nËVm bmb AgÊ¶mMr 

g§^mì¶Vm H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

     H¥$Vr : g_Om, Z_wZm AdH$me S Amho.

     ∴ n (S) =   

     EHy$U bmb nËVo, n (A) = 

     p (A) = 
n (A)

     p (A) = 

 2) B)  Imbrb CnàíZ gmoS>dm.

    1) EH$ \$mgm \o$H$bm AgVm KQ>Zm A gmR>r AQ>, daÀ¶m n¥îR>^mJmda g_ g§»¶m {_iUo Aer 

Amho, Va S, n (S), A, n (A) {bhm.

     CËVa : EH$ \$mgm \o$H$Uo.

      S = {1, 2, 3, 4, 5, 6} n (S) =  6

     KQ>Zm A daÀ¶m n¥îR>^mJmda g_ g§»¶m {_iUo.

      A = {2, 4, 6}
     ∴ n (A) = 3

  gamdmgmR>r :

    1) EH$ ZmUo d EH$ \$mgm EH$mM doir \o$H$bo AgVm KQ>Zm A gmR>r AQ> N>mnm Am{U {df_ 

g§»¶m {_iUo Aer, Va S, n (S), A, n (A) {bhm.

    2) 3 _wbJo d 2 _wbr ¶m§VyZ XmoZ {dXçmÏ¶mªMr d¥jg§dY©Z g{‘Vr ~Zdm¶Mr Amho, Z_wZm AdH$me

     d Z‘wZm KQ>H$m§Mr g§»¶m n (S) {bhm.
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 3) A)  Imbrb H¥$Vr nyU© H$am.

    1) EH$ \$mgm Q>mH$bm AgVm daÀ¶m n¥îR>^mJmda _yi g§»¶m {_iÊ¶mMr g§^mì¶Vm H$mT>Ê¶mgmR>r

     Imbrb H¥$Vr nyU© H$am.

     H¥$Vr : EH$ \$mgm Q>mH$Uo. 

     S = {1, 2, 3, 4, 5, 6,}

     n (S) = 6

     g‘Om KQ>Zm A … daÀ¶m n¥îR>^mJmda _yi g§»¶m {_iUo.

        A = {2, 3, 5}
     n (A) = 3

     p (A) =  n (A)

n (S)

     p (A) = 3
6

     p (A) =  1
2

  gamdmgmR>r :

    1) EH$m Imo³¶mV 5 ñQ´>m°~oarMr, 6 H$m°\$sMr d 2 nonaq‘Q>Mr Mm°H$boQ>g² AmhoV. Ë¶m Imo³¶mVyZ 

EH$ Mm°H$boQ> H$mT>bo Va, i) H$mT>bobo Mm°H$boQ> H$m°\$sMo AgUo Am{U ii) H$mT>bobo Mm°H$boQ> 

nonaq‘Q>Mo AgUo ¶m§Mr g§^mì¶Vm H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

     H¥$Vr : g_Om S Z_yZm AdH$me Amho.

     ∴ n (S) = 

     KQ>Zm A : H$mT>bobo Mm°H$boQ> H$m°\$sMo AgUo.

     n (A) = 

     p (A) = 
n (A)

     p (A) = 
6

     KQ>Zm B : H$mT>bobo Mm°H$boQ> nonaq‘Q>Mo AgUo.

     n (B) = 
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     p (B) = n (B)
n (S)

    ∴ p (B) = 
13

 

  B)  Imbrb CnàíZ gmoS>dm. 

    1) VrZ ZmUr EH$mM doir \o$H$br AgVm, KQ>Zm A gmR>r AQ>, H$_rV H$_r XmoZ N>mnm {_iUo 

Aer Amho. KQ>Zm B gmR>r AQ>, Xþgè¶m ZmÊ¶mda N>mnm {_iUo Aer Amho. Va, S, n (S), 

A, n (A) B, n (B) {bhm. 

     CËVa … VrZ ZmUr EH$mM doir \o$H$Uo.

     S = {HHH, HHT, HTH, THH, TTT, TTH, THT, HTT}
     ∴ n (S) = 8

     KQ>Zm A gmR>r AQ>, H$_rV H$_r XmoZ N>mnm {_iUo.

     A = {HHH, HHT, HTH, THH,} 

     n (A) = 4

     KQ>Zm B gmR>r AQ>, Xþgè¶m ZmÊ¶mda N>mnm {_iUo.

     B = {HHH, HHT, THH, THT}
     n (B) = 4

  gamdmgmR>r :
    1) A§H$m§Mr nwZamd¥ËVr Z H$aVm 2, 3, 5, 7, 9, ¶m A§H$m§nmgyZ XmoZ A§H$s g§»¶m V¶ma Ho$br, Va 

Imbrb KQ>Zm§Mr g§^mì¶Vm H$mT>m. 

     (i) Vr g§»¶m {df_ Agob 

     (ii) Vr g§»¶m 5 À¶m nQ>rV Agob 

    2) ¶mo½¶ arVrZo {ngboë¶m 52 nËË¶m§À¶m H°$Q>_YyZ EH$ nËVm H$mT>bm Va, Imbrb KQ>Zm§Mr 
    g§^mì¶Vm H$mT>m. 

     (i) E³H$m {_iUo 

     (ii) BpñnH$ nËVm {_iUo.

    3) \w$Jodmbm 2 bmb, 3 {Zio Am{U 4 {hado Aem a§JrV \w$½¶m§Vrb EH$ \w$Jm àUmbrbm ¶mÑpÀN>H$ 

     nX²YVrZo XoUma Amho, Va Imbrb KQ>Zm§Mr g§^mì¶Vm H$mT>m. 

     (i) {_imbobm \w$Jm bmb AgUo.

     (ii) {_imbobm \w$Jm {Zim AgUo.
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	  H|$Ðr¶ àd¥ËVrMr n[a_mUo :

 	A) ‘Ü¶ B)  ‘Ü¶H$  C)   ~hþbH$ 

 	A) ‘Ü¶ : gm‘J«rVrb gd© g§»¶m§À¶m A§H$J{UVr¶ gamgarbm Ë¶m gm_J«rMm _Ü¶ Ago åhUVmV.

   _Ü¶ H$mT>Ê¶mÀ¶m nX²YVr :

   1) gai nX²YVr : gai nX²YVrZo _Ü¶ H$mT>Ê¶mgmR>r nwT>rbà_mUo dma§dmaVm {dVaU gmaUr V¶ma 

H$amdr.

dJ© dJ©‘Ü¶ 
(xi)

dma§dmaVm 
(fi)

dJ©‘Ü¶ × dma§dmaVm 
xi fi

      gyÌ : ‘Ü¶ = X = 
∑ xi fi

N

     ∑ xi fi  = xi fi   Mr ~oarO, N = EHy$U dma§dmaVm

   2) J¥hrV‘Ü¶ nX²YVr : J¥hrV _Ü¶ nX²YVrZo _Ü¶ H$mT>Ê¶mgmR>r nwT>rbà_mUo dma§dmaVm {dVaU 

gmaUr V¶ma H$amdr. 

dJ© dJ©‘Ü¶ 
(xi)

{dMbZ
di  =  xi - Ax

dma§dmaVm 
(fi)

dma§dmaVm × {dMbZ 
fi di

      gyÌ : ‘Ü¶ = X = A + d   ¶oWo  d  = 
∑ f

i 
d

i

N

    ∑ f
i 
d

i  
 =  f

i 
d

i  
 Mr ~oarO, N = EHy$U dma§dmaVm, A = J¥hrV‘Ü¶ (Hw$R>bmhr dJ©‘Ü¶ hm A  

(J¥hrV‘Ü¶) KoVm ¶oVmo. na§Vw JUZ H$aUo gmono ìhmdo åhUyZ ‘Ybm dJ©‘Ü¶ hmM J¥hrV‘Ü¶ KoVmV.) 

   3) ‘Ü¶à‘mU {dMbZ nX²YVr : ¶m nX²YVrZo _Ü¶ H$mT>Ê¶mgmR>r nwT>rbà_mUo dma§dmaVm {dVaU 
gmaUr V¶ma H$amdr.

dJ© dJ©‘Ü¶ 
(xi)

{dMbZ
di  =  xi − Ax ui = 

di
g

dma§dmaVm (fi)
fi ui

      gyÌ : ‘Ü¶$ = X = A + g u   

      ¶oWo A = J¥hrV‘Ü¶

6. gm§p»¶H$s



 B¶ËVm Xhmdr : nwadUr narjm V¶mar - {df¶ J{UV (^mJ 1) : 36

      g  = d
i  
¶m gd© {H$‘VtMm ‘gm{d

       ui = 
∑ f

i 
u

i

N

 	B) ‘Ü¶H$ : {Xboë¶m gm_J«rMo XmoZ g_mZ ^mJmV {d^mOZ H$aUmè¶m q~Xÿbm _Ü¶H$ Ago åhUVmV 
WmoS>³¶mV _Ü¶H$ hm gm_J«rMm _Ü¶q~Xÿ AgVmo. _Ü¶H$ H$mT>Ê¶mgmR>r {Xbobo dJ© gbJ ZgVrb 
Va Vo gbJ H$ê$Z ¿¶mdo bmJVmV.

   _Ü¶H$ H$mT>Ê¶mgmR>r nwT>rbà_mUo dma§dmaVm {dVaU gmaUr V¶ma H$amdr.

dJ©
gbJ Ho$bobo dJ© 

({Xbobo dJ© gbJ ZgVrb Va)
dma§dmaVm (fi)

g§{MV dma§dmaVm 
nojm H$‘r 

   gyÌ : ‘Ü¶H$ = L + 
c f

f
[ N

2
− [  × h

   ¶oWo 

    L  = ‘Ü¶H$ dJm©Mr ImbMr gr‘m (dJ©‘¶m©Xm)

    N  = EHy$U dma§dmaVm

    h  = ‘Ü¶H$ dJm©Mo dJmªVa

    f   = ‘Ü¶H$ dJm©Mr dma§dmaVm

    c f = ‘Ü¶H$ dJm©À¶m AmYrÀ¶m dJm©Mr g§{MV dma§dmaVm

   ‘Ü¶H$ dJ© : Á¶m dJm©V gd©àW_ {Zå_r qH$dm {Zåå¶mhÿZ OmñV 
N
2( ( g§{MV dma§dmaVm (nojm 

H$_r) {XgVo Vmo dJ© åhUOo "_Ü¶H$ dJ©' hmo¶.

 	C) ~hþbH$ : ~hþbH$ åhUOo, {Xboë¶m àmßVm§H$mV OmñVrV OmñV doim ¶oUmam àmßVm§H$ hmo¶.

   ~hþbH$ H$mT>Ê¶mgmR>r {Xbobo dJ© gbJ ZgVrb, Va Vo gbJ H$ê$Z ¿¶mdo bmJVmV.

   ~hþbH$ H$mT>Ê¶mgmR>r nwT>rbà_mUo dma§dmaVm {dVaU gmaUr V¶ma H$amdr.

dJ©
gbJ Ho$bobo dJ© 

({Xbobo dJ© gbJ ZgVrb Va)
dma§dmaVm

   gyÌ : ~hþbH$ = L + 
f
1
 − f

0

2f
1
 − f

0
 − f

2
[[ × h
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   ¶oWo, L  = ~hþbH$s¶ dJm©Mr ImbMr ‘¶m©Xm

      f
1
  = ~hþbH$s¶ dJm©Mr dma§dmaVm

      f
0
  = ~hþbH$s¶ dJm©À¶m AmYrÀ¶m dJm©Mr dma§dmaVm

      f
2
   = ~hþbH$s¶ dJm©À¶m nwT>À¶m dJm©Mr dma§dmaVm

      h   = ~hþbH$s¶ dJm©Mo dJmªVa

   ~hþbH$s¶ dJ© : Á¶m dJm©Mr dma§dmaVm gdmªV OmñV AgVo Ë¶m dJm©g "~hþbH$s¶ dJ©' Ago 
åhUVmV.

   		AmboI nX²YVrZo gm_J«rMo gmXarH$aU

   A)   Am¶VmboI     B)   dma§dmaVm ~hþ^wO

    A)  Am¶VmboI : 
       Am¶VmboI H$mT>Ê¶mMr nX²YV :

      1) dJ© gbJ {Xbobo Zgë¶mg Vo gbJ H$ê$Z ¿¶m.

      2) gbJ Ho$bobo/{Xbobo dJ© X − Ajmda ¶mo½¶ à_mU KoD$Z Xe©dm. (gm_mÝ¶V: X 

AjmH$aVm dJmªVa hoM ¶mo½¶ à_mU AgVo.)

      3) Y − Ajmda dma§dmaVm ¶mo½¶ à_mU KoD$Z Xe©dm.

      4)  X − Ajmda àË¶oH$ dJ© hm nm¶m KoD$Z Ë¶mda Am¶V H$mT>m. Am¶VmMr C§Mr Ë¶m dJm©À¶m 
g§JV dma§dmaVm EdT>r ¿¶m.

      5)  Ama§^q~XÿnmgyZ n{hë¶m dJm©n¶ªV H$moUVrhr {ZarjUo ZmhrV ho Xe©dÊ¶mgmR>r X − 

Ajmda Ama§^q~Xÿ Am{U n{hbm dJ© ¶m§À¶m_Ü¶o  (Ajg§H$moM) hr IyU H$am.

    B) dma§dmaVm ~hþ^wO : dma§dmaVm ~hþ^wO H$mT>Ê¶mÀ¶m XmoZ nX²YVr AmhoV.

      A)   Am¶VmboImÀ¶m _XVrZo   B)   Am¶VmboI Z dmnaVm

      A) Am¶VmboImÀ¶m _XVrZo dma§dmaVm ~hþ^wO H$mT>Uo.

       i) {Xboë¶m dma§dmaVm {dVaU gmaUrdê$Z Am¶VmboI H$mT>m.

     ii) Am¶VmboImVrb àË¶oH$ Am¶VmÀ¶m daÀ¶m ~mOyMm _Ü¶q~Xÿ Xe©dm.

     iii) n{hë¶m Am¶VmÀ¶m AmYr eyÝ¶ C§MrMm Am¶V Amho Ago _mZm d Ë¶mMm _Ü¶q~Xÿ 
Xe©dm. VgoM eodQ>À¶m Am¶VmZ§Va EH$ eyÝ¶ C§MrMm Am¶V _mZyZ Ë¶mÀ¶mhr 

_Ü¶q~Xÿda IyU H$am. ho XmoÝhr q~Xÿ X Ajmda ¶oVrb.) 

     iv) gd© _Ü¶q~Xÿ H«$_mZo gai aoKm§Zr OmoS>m.
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      B) Am¶VmboI Z H$mT>Vm dma§dmaVm ~hþ^wO H$mT>Uo.

       i) {Xbobo dJ© gbJ ZgVrb, Va gbJ H$ê$Z ¿¶m.

     ii) Vo gbJ Ho$bobo/{Xbobo dJ© X − Ajmda ¶mo½¶ à_mU KoD$Z Xe©dm. 

     iii)  Y − Ajmda dma§dmaVm ¶mo½¶ à_mU KoD$Z Xe©dm.

     iv) Am¶VmboI Z H$mT>Vm, dma§dmaVm ~hþ^wO H$mT>Ê¶mgmR>r q~XÿMo {ZX}eH$ H$go R>adVmV 
ho Imbrb gmaUrdê$Z g_OyZ ¿¶m. 

dJ© gbJ dJ© dJ©‘Ü¶ dma§dmaVm q~XÿMo {ZX}eH$

6 - 7 5.5 -7.5 6.5 0 (6.5, 0)

8 - 9 7.5 -9.5 8.5 20 (8.5, 20)

10 - 11 9.5 -11.5 10.5 40 (10.5, 40)

12 - 13 11.5 -13.5 12.5 30 (12.5, 30)

14 - 15 13.5 -15.5 14.5 15 (14.5, 15)

16 - 17 15.5 -17.5 16.5 0 (16.5, 0)

   darb gmaUrVrb nmMì¶m ñV§^mVrb {ZX}eH$m§er g§JV q~Xÿ AmboImda ñWmnZ H$aVmV. Vo H«$_mZo 
gai aoKm§Zr OmoS>bo, H$s dma§dmaVm ~hþ^wO {_iVmo.

     {MÌê$n nX²YVrZo gm‘J«rMo gmXarH$aU :

       d¥ËVmboI : 

       d¥ËVmboI H$mT>Ê¶mMr nX²YV : 

      1)   ¶mo½¶ {ÌÁ¶oMo dVw©i H$mT>m, Ë¶mMr {d^mJUr à_mU~X²Y dVw©i nmH$içm§V H$amdr.

      2)   àË¶oH$ KQ>H$m§er g§~§{YV dVw©i nmH$irÀ¶m H|$Ðr¶ H$moZmMo _mn Imbrb gyÌmZo H$mT>VmV.

       dVw©©inmH$irMo H|$Ðr¶ H$moZmMo _mn = θ = 
Ë¶m KQ>H$mVrb g§»¶m

gd© KQ>H$mVrb EHy$U g§»¶m
 × 360o 

      3)   gm_J«rV OodT>o KQ>H$ AmhoV VodT>çm dVw©inmH$içmV dVw©imMo {d^mOZ H$aVmV.

à.  1 A) -
 1) dJuH¥$V dma§dmaVm gmaUrVrb g§{MV dma§dmaVoMm Cn¶moJ ........... H$mT>Ê¶mgmR>r hmoVmo.

  A)  _Ü¶  B)  _Ü¶H$     C)  ~hþbH$     D) ¶mn¡H$s gd©

  CH$b : B
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 2) dJuH¥$V dma§dmaVm gmaUrVrb gm_J«rMm _Ü¶ H$mT>Ê¶mgmR>rÀ¶m nwT>rb gyÌmV

    X   =  A  +  
∑ f

i 
u

i

∑ f
i 

  ×  g _Ü¶o u
i  

= ?

  A)  

x
i 
+ A

 
g    B)  (x

i 
− A)     C)  

x
i 
− A

 
g      D)   

A − x
i

 
g

  CH$b : C

gamdmgmR>r CXmhaUo

 1) {Xboë¶m àmßVm§H$mV OmñVrV OmñV doim ¶oUmam àmßVm§H$ åhUOo ......................

  A)  _Ü¶   B)  _Ü¶H$       C)  ~hþbH$      D) gamgar

 2) 

  darb dma§dmaVm gmaUrVrb gm_J«rgmR>r dma§dmaVm ~hþ^wO H$mT>m¶Mm Amho. 4-6 ¶m dJm©Vrb {dXçmWu 
Xe©dÊ¶mgmR>rÀ¶m q~XÿMo ............... {ZX}eH$ Amho.

  A)  (4, 8)   B)  (6, 8)           C)  (5, 8)         D) (8, 4)

 3) Imbrbn¡H$s H$moUVo AmboI nX²YVrZo gm‘J«rMo gmXarH$aU Amho?

  A)  ñV§^mboI   B)  Am¶VmboI       C)  d¥ËVmboI      D) ¶mn¡H$s gd©

à.  1 ~) Imbrb CnàíZ gmoS>dm.

 1) 20-24 ¶m dJm©Mm dJ©‘Ü¶ {H$Vr?

  CH$b : 
ImbMr dJ©‘¶m©Xm + daMr dJ©‘¶m©Xm

2
dJ©‘Ü¶ =

      =  
20 + 24

2

      =  
44

2

      =  22

    ∴  20-24 ¶m dJm©Mm dJ©‘Ü¶ 22 Amho.

àË¶oH$ {dXçmÏ¶m©Zo bmdbobr PmS>o 1 - 3 4 - 6 7 - 9  10 -12

{dXçmWu g§»¶m 7 8 6 4



 B¶ËVm Xhmdr : nwadUr narjm V¶mar - {df¶ J{UV (^mJ 1) : 40

 2) a³VJQ>mZwgma ì¶³VtMr Q>³Ho$dmar Xe©dUmam d¥ËVmboI nwT>o {Xbm 
Amho. Ë¶mdê$Z a³VJQ> A gmR>rÀ¶m dVw©inmH$irÀ¶m H|$Ðr¶ H$moZmMo 
‘mn {H$Vr?

  CH$b : 

  
a³VJQ> A gmR>r H|$Ðr¶ H$moZmMo ‘mn =

a³VJQ> A Agboë¶m ì¶³VtMr Q>³Ho$dmar

EHy$U Q>³Ho$dmar
× 360o

           
= × 360o5

100

           = 18°

gamdmgmR>r CXmhaUo

 1) Oa ∑ f
i 
x

i  
= 75 Am{U ∑ f

i  
= 15 Va ‘Ü¶ X  = ?

 2) 35 - 45 ¶m dJm©Mo dJmªVa H$mT>m.

 3) Oa ∑ f
i 
d

i  
= 108 Am{U ∑ f

i  
= 100 Va d   = ?

à.  2 A) Imbrbn¡H$s H$moUË¶mhr XmoZ H¥$Vr nyU© H$ê$Z nwÝhm {bhm.

 1) EH$m JmdmV {d{dY ñWmZm§Zm XaamoO hmoUmam drOnwadR>m Imbrb gmaUrV Xe©dbm Amho. hr 
_m{hVr d¥ËVmboImZo Xe©dÊ¶mgmR>r àË¶oH$ KQ>H$ Xe©dUmè¶m dVw©inmH$irMo _mn H|$Ðr¶ H$moZmMo 
_mn R>adm¶Mo Amho, Va Vo _mn H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

ñWmZo drOnwadR>m (hOma EH$H$) H|$Ðr¶ H$moZmMo ‘mn

añVo 4 × 360° = 48°4
30

H$maImZo
12 × 360° = 144°

XþH$mZo 6 × 360° = 
6
30

Kao
8 × 360° =

EHy$U 30

O

B

A
45%

30%

20%
AB  5%
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  CH$b :

ñWmZo drOnwadR>m (hOma EH$H$) H|$Ðr¶ H$moZmMo ‘mn

añVo 4
× 360° = 48°4

30

H$maImZo 12
× 360° = 144°

12

30

XþH$mZo 6
72°× 360° = 

6
30

Kao 8

96°× 360° =
8

30

EHy$U 30

 1) dma§dmaVm ~hþ^wO H$mT>Ê¶mgmR>r Amdí¶H$ q~Xÿ§Mo {ZX©oeH$ R>adUmar Imbrb gmaUr V¶ma 
H$aÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

dJ© 18-19 19-20 20-21

dJ©‘Ü¶ 18.5 19.5 21.5

dma§dmaVm 4 15 19

q~XÿMo {ZX}eH$ (19.5,13) (20.5, 15) (21.5,19)

  CH$b : 

dJ© 18-19 19-20 20-21 21-22

dJ©‘Ü¶ 18.5 19.5 20.5 21.5

dma§dmaVm 4 13 15 19

q~XÿMo {ZX}eH$ 18.5,4 (19.5,13) (20.5, 15) (21.5,19)
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gamdmgmR>r CXmhaUo

 1) {Xboë¶m dma§dmaVm gmaUrdê$Z "nojm H$‘r' g§{MV dma§dmaVm {dVaU gmaUr V¶ma H$aÊ¶mH$aVm 
Imbrb H¥$Vr nyU© H$am. 

dJ© dma§dmaVm g§{MV dma§dmaVm (nojm H$‘r)
0-10 4 4

10-20 8

10 22

30-40 27

40-50 3

 2) dJm©Vrb 25 {dXçmÏ¶mªZr nyaJ«ñVm§gmR>r O‘dboë¶m {ZYrMr dma§dmaVm gmaUr nwT>o {Xbr Amho. Ë¶mdê$Z 
O‘m Ho$boë¶m {ZYrMm ‘Ü¶ "gai nX²YVr' Zo H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

{ZYr (én¶o) dJ©‘Ü¶
( x

i 
)

 

{dXçmWu
(f

i 
)

xi fi

0-10 5 5 25

15 30

20-30 6 150

30-40 35 5 175

40-50 45 7

 3) EH$m JmdmVrb {d{dY {nH$m§Mo H¥${fjoÌ nwT>o {Xbo Amho. hr _m{hVr d¥ËVmboImZo Xe©dÊ¶mgmR>r àË¶oH$ 
KQ>H$ Xe©dUmè¶m dVw©inmH$irÀ¶m H|$Ðr¶ H$moZmMo _mn R>adm¶Mo Amho, Va Vo _mn H$mT>Ê¶mgmR>r nwT>rb 
H¥$Vr nyU© H$am.
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nrHo$ H¥${fjoÌ (ho³Q>a‘Ü¶o) H|$Ðr¶ H$moZmMo ‘mn

Ádmar 40

~mOar 60
120°× 360 =

60

180

D$g 50
× 360 =

50

180

^mOrnmbm 30
× 360 = 

EHy$U 180

~) Imbrbn¡H$s H$moUVohr Mma CnàíZ gmoS>dm.
 1) EH$m {dXçmÏ¶m©Zo {d{dY {df¶m§V 100 n¡H$s {_idbobo JwU {Xbo AmhoV hr _m{hVr d¥ËVmboImX²dmao 

XmIdm …

{df¶ JwU

_amR>r 85

B§J«Or 90

{dkmZ 85

J{UV 100

EHy$U 360

  CH$b : 

{df¶ JwU H|$Ðr¶ H$moZmMo ‘mn

_amR>r 85 85°× 360° =
85

360

B§J«Or 90 90°× 360° =
90

360

{dkmZ 85 85°× 360° =
85

360

J{UV 100 100°× 360° =
100

360

EHy$U 360

85°

85° 100°

_amR>r

J{UV{dkmZ

B§J«Or

 × 360 = 80°



 B¶ËVm Xhmdr : nwadUr narjm V¶mar - {df¶ J{UV (^mJ 1) : 44

 2) {Z~§Y ñnY}Vrb ñnY©H$m§Zr {b{hbobr eãXg§»¶m nwT>rb gmaUrV {Xbr Amho. Ë¶mdê$Z "J¥hrV_Ü¶' 
nX²YVrZo {b{hboë¶m eãXg§»¶oMm _Ü¶ H$mT>m.

eãXg§»¶m 600-800 800-1000 1000-1200 1200-1400 1400-1600

ñnY©H$m§Mr g§»¶m 14 22 30 18 16

  CH$b :

eãXg§»¶m dJ©‘Ü¶ 
(xi)

di  = xi  − A

= xi − 1100

ñnY©H$m§Mr g§»¶m
(fi)

fi di

600-800 700 − 400 14 − 5600

800-1000 900 − 200 22 − 4400

1000-1200 1100 - A 0 30 0

1200-1400 1300 200 18 3600

1400-1600 1500 400 16 6400

∑ f
i  
= N

 
= 100 ∑ f

i 
d

i 
=

 
0

   AmVm,  d   = 
∑ f

i 
d

i

∑ f
i

     
= 0

100

      = 0

   ∴ eãX g§»¶oMm ‘Ü¶  X = A + d  

       = 1100 + 0

       = 1100
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gamdmgmR>r CXmhaUo

 1) EH$m XþH$mZmV XþMmH$s¨À¶m IaoXrgmR>r a§Jm§Mr ng§Vr Imbrb 

d¥ËVmboImV Xe©dbr Amho. Oa EHy$U 36 XþMmH$s¨Mr IaoXr Pmbr 
Agob Va Ë¶mÀ¶m AmYmao nwT>rb àíZm§Mr CËVao Xçm.

  1) H$miçm a§JmÀ¶m XþMmH$s Xe©dUmè¶m dVw©inmH$irÀ¶m H|$Ðr¶ 
H$moZmMo _mn R>adm. 

  2)  H$miçm a§JmÀ¶m {H$Vr XþMmH$s IaoXr Ho$boë¶m AmhoV?

 2) Oa ∑ x
i  
f
i  
= 1265  Am{U N = 50 Va _Ü¶ = X  =?

 3) Imbrb dma§dmaVm gmaUrMo {ZarjU H$am Am{U _Ü¶ H$mT>m.

  J¥hrV _Ü¶ = A = 300 

dJ© dJ©‘Ü¶ (xi)
di  = xi − A

= xi− 300
ui  =

di  
g

dma§dmaVm

fi

fi xi ui

200-240 220 − 80 − 2 5 − 10

240-280 260 − 40 − 1 10 − 10

290-320 300 − A 0 0 15 0

320-360 340 40 1 12 12

360-400 380 80 2 8 16

EHy$U ∑ fi  = 50 ∑ fiui = 
8

à.  3 A) Imbrbn¡H$s H$moUVrhr EH$ H¥$Vr nyU© H$am Am{U nwÝhm {bhm.

 1) Imbrb gmaUrV EH$m gm°âQ>doAa H§$nZrVrb X¡Z§{XZ H$m_mMo Vmg d VodT>m doi H$m_ H$aUmè¶m 
H$_©Mmè¶m§Mr g§»¶m {Xbr Amho. Ë¶mdê$Z H§$nZrVrb H$_©Mmè¶m§À¶m X¡Z§{XZ H$m_mÀ¶m Vmgm§Mo 
_Ü¶H$ H$mT>Ê¶mgmR>r H¥$Vr nyU© H$am.

X¡Z§{XZ H$m_mMo Vmg H$_©Mmè¶m§Mr g§»¶m g§{MV dma§dmaVm (nojm H$‘r)
8-10 150 150

10-12 500

12-14 300 950

14-16 50

100°

60°
70°

40°

H$mim
nm§T>am

{Zimbmb

amImS>r
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    ¶oWo,

    L = 10 ,
N
2 = ,  cf = 150 ,   h = 2 ,  f =  

    ‘Ü¶H$ = L + 
c f

f
[ N

2
− [  × h  ................. (gyÌ)

   $         = 10 +  
500 −150

500[ [  × 2 ................. ({Xboë¶m {H$‘Vr R>odyZ)

   $         = 10 + 
5

    = 10 +    = 11.4

    ∴ X¡Z§{XZ H$m‘mÀ¶m Vmgm§Mo ‘Ü¶H$ = 11.4 

  CH$b :

X¡Z§{XZ H$m_mMo Vmg H$_©Mmè¶m§Mr g§»¶m g§{MV dma§dmaVm (nojm H$‘r)

8-10 150 150

10-12 500 650

12-14 300 950

14-16 50 1000

    ¶oWo,

    500L = 10  ,
N
2 = ,  cf = 150 ,   h = 2 ,  f = 500

    ‘Ü¶H$ = L + 
c f

f
[ N

2
__ [  × h  ................. (gyÌ)

   $         = 10 +  500-150
500[ [  × 2 ................. ({Xboë¶m {H$‘Vr R>odyZ)

   $         = 10  + 
5

7
    = 10  +   1.4    = 11.4

    ∴ X¡Z§{XZ H$m‘mÀ¶m Vmgm§Mm ‘Ü¶H$ = 11.4 
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 2) Imbrb dma§dmaVm {dVaU gmaUrV EH$m noQ´>mobn§nmda noQ´>mob ^aUmè¶m dmhZm§Mr g§»¶m Am{U 
dmhZm§_Ü¶o ^abobo noQ´>mob ¶mMr _m{hVr {Xbr Amho. Ë¶mdê$Z dmhZmV ^aboë¶m noQ´>mobÀ¶m 
AmH$ma_mZmMo ~hþbH$ H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

dJ© 
[ dmhZmV ^abobo noQ´>mob (brQ>a)]

dma§dmaVm
(dmhZm§Mr g§»¶m)

0.5 - 3.5 33

3.5 - 6.5 40

6.5 - 9.5 27

9.5 - 12.5 18

12.5 - 15.5 12

   H¥$Vr :  {Xboë¶m dma§dmaVm {dVaU gmaUrdê$Z, 

    ~hþbH$s¶ dJ© =  

   ∴ ~hþbH$ =  + 
f
1  

− f
0

2f
1 

− f
0 
−   ]]  × h ......... (gyÌ)

      = 3.5 + 
40 −33

2(40) −33 − 27 ]]  ×   ....... ({Xboë¶m {H$_Vr R>odyZ)

       = 3.5 + 
7

80 − 60 ]]  × 3

   ∴ ~hþbH$ = 

   ∴ dmhZmV ^aboë¶m noQ´>mobÀ¶m AmH$ma‘mZmMm ~hþbH$ =   brQ>a

   CH$b :  {Xboë¶m dma§dmaVm {dVaU gmaUrdê$Z, 

    ~hþbH$s¶ dJ© = 3.5 − 6.5  

   ∴ ~hþbH$ =  L  + f
1  

− f
0

2f
1 

− f
0 
−   f

2 ]]  × h ......... (gyÌ)

      = 3.5 + 
40 −33

2(40) −33 − 27 ]]  × 3   ....... ({Xboë¶m {H$_Vr R>odyZ)

      = 3.5 + 
7

80 − 60 ]]  × 3
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   ∴ ~hþbH$ = 4.55

   dmhZmV ^aboë¶m noQ´>mobÀ¶m AmH$ma_mZmMm ~hþbH$  4.55   brQ>a

gamdmgmR>r CXmhaUo

 1) {d{dY H$maImÝ¶m§_Ü¶o CËnmXZ hmoUmè¶m {Xì¶m§Mr g§»¶m Imbrb gmaUrV {Xbr Amho. Ë¶mdê$Z 
{Xì¶m§À¶m CËnmXZmMm _Ü¶H$ H$mT>Ê¶mgmR>r H¥$Vr nyU© H$am.

{Xì¶m§Mr g§»¶m (hOma) H$maImÝ¶m§Mr g§»¶m g§{MV dma§dmaVm (nojm H$_r)
30-40 12 12

40-50 35 47

50-60 20 67

60-70 15 82

70-80 8 90

80-90 7 97

90-100 8 105

   {Xboë¶m dma§dmaVm {dVaU gmaUrdê$Z, 

   ‘Ü¶H$ dJ© =  

   ∴ ‘Ü¶H$ =  L  +   − cf ]]  × h ......... (gyÌ)

      = 50 + 
52.5 − 

20
]]  × 10 ....... ({Xboë¶m {H$‘Vr R>odyZ)

     = 50 +  
55

20

   ∴ ‘Ü¶H$ =  

   ∴ {Xì¶m§À¶m CËnmXZmMm ‘Ü¶H$ =  
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 2) Imbrb dma§dmaVm {dVaU gmaUrV H«$sS>m§JUmda Ioim¶bm ¶oUmè¶m _wbm§Mr g§»¶m d Ë¶m§Mo d¶moJQ> 
{Xbo AmhoV. Ë¶mdê$Z H«$sS>m§JUmda IoiUmè¶m _wbm§À¶m d¶mMo ~hþbH$ H$mT>Ê¶mgmR>r H¥$Vr nyU© H$am.

_wbm§Mm d¶moJQ> (df}) 6-8 8-10 10-12 12-14 14-16

_wbm§Mr g§»¶m 43 58 70 42 27

  H¥$Vr :

   ¶oWo L = 10,  f
0 
= 

   
,  f

1 
= 70,  f

2 
= 42, h

 
= 2

   ∴ ~hþbH$ =  L + f
1  

− f
0

 
− f

0 
−   f

2 ]]  × h ......... (gyÌ)

      = 10 + 
70 − 58

2(70) − 58 − 42]]  × 2  ....... ({Xboë¶m {H$_Vr R>odyZ)

   ∴ ‘Ü¶H$ = 10 +  12  × 2

     = 10 +  24

     =  

   ∴ H«$sS>m§JUmda IoiUmè¶m ‘wbm§À¶m d¶mMo ~hþbH$ =    df}
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 3) gmo~VÀ¶m AmH¥$VrV XmIdboë¶m dma§dmaVm ~hþ^wOmÀ¶m AmYmao Imbrb H¥$Vr nyU© H$am.

  1) 50-60 ¶m dJm©Mr dma§dmaVm {bhm.      

  2) gdm©{YH$ dma§dmaVm Agbobm dJ© {bhm.     

  3) dJ©_Ü¶ 55 Agbobm dJ© {bhm.      

  4) Á¶m dJm©Mr dma§dmaVm 14 Amho Agm dJ© {bhm.    

  5) Á¶m dJm©Mr dma§dmaVm 0 Amho Agm H$moUVmhr EH$ dJ© {bhm.   

  6) Á¶m dJm©Mr ImbMr dJ©_¶m©Xm 30 Amho Ë¶m dJm©Mr daMr dJ©_¶m©Xm {bhm. 

dm
a§d

maV
m

dJ©

OX
10 20 30 40 50 60 70 80

X

Y

6

8

10

12

14

16

18

20

22

4

2

(25,14)

(15,8)

(35,20)

(45,16)

(55,10)

à‘mU

X - Aj : 1 go‘r = 10 EH$H$
Y - Aj : 1 go‘r = 2 EH$H$
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 ~) Imbrbn¡H$s H$moUVohr XmoZ CnàíZ gmoS>dm.
 1) Imbrb gmaUrV {dXçmÏ¶mªZr narjoÀ¶m V¶margmR>r {Xbobm doi Xe©dbm Amho. Ë¶mdê$Z 

Am¶VmboI H$mT>m.

doi ({‘{ZQ>m§V) 60-80 80-100 100-120 120-140

{dXçmWu g§»¶m 14 20 24 22

  CH$b :

 2) EH$m hmV_mJ H$maImÝ¶mV _Owam§Zm EH$ gmS>r ~ZdÊ¶mg bmJUmao {Xdg Am{U _Owam§Mr g§»¶m 
¶m§Mr dJuH¥$V dma§dmaVm gmaUr {Xbr Amho. ¶m gm_J«rgmR>r dma§dmaVm ~hþ^wO H$mT>m.

{Xdg 8-10 10-12 12-14 14-16 16-18 18-20

_Owam§Mr g§»¶m 5 16 30 40 35 14

à‘mU

X - Aj : 1 go‘r = 20 {‘{ZQ>o
Y - Aj : 1 go‘r = 5 {dXçmWu

{d
Xç

mW
u 
g§»

¶m

doi ({‘{ZQ>m§V)

O 80 100 140120
XX

60

5

10

15

20

25

Y
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  CH$b :
{Xdg dJ©‘Ü¶ ‘Owam§Mr g§»¶m q~XÿMo {ZX}eH$
6-8 7 0 (7, 0)

8-10 9 5 (9, 5)

10-12 11 16 (11, 16)

12-14 13 30 (13, 30)

14-16 15 40 (15, 40)

16-18 17 35 (17, 35)

18-20 19 14 (19, 14)

20-22 21 0 (21, 0)

gamdmgmR>r CXmhaUo

‘O
wam§M

r 
g§»

¶m
 

{Xdg
7 9 11 13 15 17 19 21

O XX

5

10

15

20

25

30

35

40

45

Y

à‘mU

X - Aj : 1 go‘r = 2 {Xdg
Y - Aj : 1 go‘r = 5 ‘Oya
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 1) Imbrb dma§dmaVm {dVaU gmaUrgmR>r Am¶VmboI H$mTy>Z dma§dmaVm ~hþ^wO H$mT>m.

gamgar  nmD$g (g|{Q>‘rQ>a) 20-25 25-30 30-35 35-40 40-45 45-50

Jmdm§Mr g§»¶m 2 5 8 12 10 7

 2) EH$m narjoV J{UV {df¶mV {dXçmÏ¶mªZr {_idbobo JwU Imbr {Xbo AmhoV. 

{‘idbobo JwU 0-20 20-40 40-60 60-80 80-100

{dXçmWu g§»¶m 3 8 15 17 7

  darb dma§dmaVm {dVaUmgmR>r Am¶VmboI H$mT>m.

 3) Imbrb dJuH¥$V dma§dmaVm {dVaUmgmR>r dma§dmaVm ~hþ^wO H$mT>m.

drO~rb (` ‘Ü¶o) 0-200 200-400 400-600 600-800 800-1000

Hw$Qw>§~m§Mr g§»¶m 240 300 450 350 160
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 nyd©kmZ …

 1) 
A(∆ 1

)

A(∆ 
2
)

 = 
b

1
 × h

1
 

b
2
 × h

2

  

 2) 
A(∆ 1

)

A(∆ 
2
)

 = 
b

1
 

b
2

 Oa h
1
 = h

2
 

 3) 
A(∆ 1

)

A(∆ 
2
)

 = 
h

1
 

h
2

 Oa b
1
 = b

2 

 4) ∆ ABC ‘Ü¶o aoI DE ||  aoI BC Va Agob, Va AD 
DC

 = 
AB
EC

 ...................... à‘mUmMo ‘yb^yV à‘o¶

 5) ∆ ABC ‘Ü¶o ∠C Mm Xþ^mOH$ aoI AB bm E  q~XÿV N>oXVmo, 

  Va AE 
EB

 = 
CA
CB

  

 6) Oa ∆ ABC ∼ ∆ PQR Agob, Va  
A(∆ ABC)

A(∆ PQR)
 = AB2 

PQ2
 = BC2 

QR2
 = AC2 

PR2

 7) Oa ∆
1
 ∼ ∆

2
 Agob, Va 

A(∆ 1
)

A(∆ 
2
)

 = 
h

2

1

h
2

2

 = 
b

2

1

b
2

2

 = 
s

2

1

s
2

2

  ........ h - C§Mr, b - nm¶m, s - ~mOy

CXmhaUo …

à. 1 A) nwT>rb àíZm§Mo ¶mo½¶ n¶m©¶ {ZdSy>Z AMyH$ dUm©ja {bhm.

   1) XmoZ g‘ê$n {ÌH$moUm§Mo joÌ’$i 9 go‘r2 Am{U 16 go‘r2 Agob, Va Ë¶m§À¶m g§JV C§MrMo 

JwUmoËVa nwT>rbn¡H$s H$moUVo Agob?

    (A)  9 :16  (B) 3 : 4  (C) 4 : 3  (D) 3 : 4 

    CËVa …  (B)

^mJ - 2

C

A E B

1. g‘ê$nVm
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        ∆
1
 ∼ ∆

2
 Agob Va, 

A(∆ 1
)

A(∆ 
2
)

 = 
h

2

1

h
2

2

       ∴ 
9
16

 = 
h

2

1

h
2

2

       ∴ 
h

1
 

h
2

 = 
3
4

       ∴  h
1 

: h
2 

=  3 : 4 

   2) Oa ∆ABC ∼ ∆PQR Am{U ∠A = 45ο, ∠Q = 87ο, Va  m∠C = ...........

    (A)  45o  (B) 87o  (C) 48o  (D) 90o 

    CËVa … (C)

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

      ∠A + ∠B + ∠C = 180o

      ∠C = 180o −  (45o + 87o)

      ∠C = 48o  

   3) Oa ∆ ABC ∼ ∆ DEF Am{U ∠A = 48o, Va m∠D = ...........

    (A)  48o  (B) 83o  (C) 49o  (D) 132o 

à. 1 ~) nwT>rb CnàíZ gmoS>dm. 

   1) Oa ∆ ABC ∼ ∆ PQR, A (∆ ABC) = 80, A (∆ PQR) = 125, Va AB : PQ emoYm. 

    CËVa … 
A(∆ ABC)

A(∆ PQR)
 = 

80 

125
 = 

AB2 
PQ2

 ........ g‘ê$n {ÌH$moUm§À¶m joÌ’$im§Mr JwUmoËVao
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      ∴ 
AB2 

PQ2
 = 16

25
 

      ∴ 
AB 

PQ
 =  

4

5

      ∴ AB : PQ = 4 : 5

   2) {Xboë¶m AmH¥$Vr‘Ü¶o BC = 7, BD = 3 Agob Va,

    
A(∆ ABD)

A(∆ ABC)
 ho JwUmoËVa emoYm.

    CËVa … 
A(∆ ABD)

A(∆ ABC)
 =  

BD 

BC
 ........ g‘mZ C§MrMo {ÌH$moU

      ∴ 
BD 

BC
 =  

3
7

  ∴
A(∆ ABD)

A(∆ ABC)
 =  

3
7

   3) {Xboë¶m AmH¥$Vr‘Ü¶o, ~mOy AB ⊥ ~mOy BC Am{U ~mOy DC 

⊥ ~mOy BC Oa AB  = 3 go‘r Am{U CD = 4 go‘r

    Agob, Va 
A(∆ ABC)

A(∆ DCB)
  emoYm.

   4) XmoZ g‘ê$n {ÌH$moUm§À¶m g§JV ~mOy§Mo JwUmoËVa 3 : 5 Amho, Va Ë¶m§À¶m joÌ’$im§Mo JwUmoËVa H$mT>m.

A

CB

D

A

B D
7

3 C
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   5) Oa ∆ ABC ∼ ∆ PQR, Am{U 
A(∆ ABC)

A(∆ PQR)
 = 

16

25
 Agob, Va AB : PQ  ¶m JwUmoËVamMr 

qH$‘V emoYm.

à. 2 A) Imbrb H¥$Vr nyU© H$am. 

   1)       {Xboë¶m AmH¥$Vr‘Ü¶o, 

          aoI AC Am{U aoI BD EH$‘oH$m§Zm q~Xÿ P ‘Ü¶o N>oXVmV. 

          Oa  AP 

CP
 =  

BP 

DP
 Agob, Va ∆ ABP ∼ ∆ CDP  XmI{dÊ¶mgmR>r

          nwT>rb H¥$Vr nyU© H$am.

    H¥$Vr … ∆ APB Am{U  ∆ CDP ‘Ü¶o,

      
AP 

CP
 =  

BP 

DP
  ................... 

      ∴∠APB =   ...................  {déX²Y H$moZ

      ∴  ∼ ∆ APB ...................   g‘ê$nVm H$gmoQ>rZwgma 

    CËVa … ∆ APB Am{U  ∆ CDP ‘Ü¶o,

      
AP 

CP
 =  

BP 

DP
  ................... nj

      ∴∠ APB = ∠ CPD  ...................  {déX²Y H$moZ

      ∴ ∆ ABP  ∼ ∆ CDP ................... ~mH$mo~m   g‘ê$nVm H$gmoQ>rZwgma

   2) nwT>rb AmH¥$VrMo {ZarjU H$ê$Z Imbrb H¥$Vr nyU© H$am.

    H¥$Vr … ∆ ABC Am{U ∆ EDC ‘Ü¶o,

    ∴∠ ABC ≅ ∠   .........................   ..............  àË¶oH$s 46ο

A

B E

D

C
46o 46o

A
P

D

C

B
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    ∴  ∠ C ≅ ∠ C ................... ( 
....................................................

 ) 

    ∴ ∆ ABC ∼ ∆ .......................  ........( .......................  g‘ê$nVm H$gmoQ>rZwgma )

   3) ∆ ABC ‘Ü¶o, aoI DE  aoI BC 

    Oa AD  = 6 go‘r DB = 9 go‘r Am{U EC = 7.5  go‘r 

    Agob, Va AE emoYÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.

    H¥$Vr … ∆ ABC ‘Ü¶o, 

      aoI DE  ~mOy BC ..............  (nj)

      ∴
AD 
DB

 =  
AE
EC

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

      ∴ 
6 

9
 =  

AE
 

      ∴ AE =  
6 × 7.5

 

      ∴ AE = 

à. 2 ~) Imbrb CnàíZ gmoS>dm. 

   1) ∆ LMN ∼ ∆ RST, LM = 3, MN = 4, ST = 12, Va RS emoYm.

    CËVa … g‘ê$n {ÌH$moUm§À¶m ~mOy à‘mUmV AgVmV.

      
LM 

RS
 =  

MN 

ST
 

      ∴ 
3 

RS
 = 

4 

12
 

      ∴ RS = 
3 × 12

4

      ∴  RS = 9  EH$H$

A

D E

B C
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   2) ∆ LMN ∼ ∆ PQR, 9A (∆ PQR) = 16A (∆ LMN) , Va MN emoYm.

    CËVa … 
A(∆ LMN)

A(∆ PQR)
 =  

9

16
 = MN2

QR2
 ........ g‘ê$n {ÌH$moUm§À¶m joÌ’$im§Mo JwUmoËVa

      ∴ MN2 

QR2
 =  

9 

16
 

      ∴ 
MN 

QR
 =  

3 

4
 

      ∴ 
MN 

20
 =  

3 

4
 

      ∴ MN = 
3 × 20

4

      ∴ MN = 15  EH$H$ 

   3) ∆ ABC  Am{U ∆ DEF  ho g‘^wO {ÌH$moU AmhoV. Oa A(∆ ABC) : A(∆ DEF) = 1 : 2 Am{U 

AB = 4,  Va DE H$mT>m.  

   4) ∆ ABC ∼ ∆ PQR, A(∆ ABC) = 81 go‘r2 , A(∆ PQR) = 121 go‘r2  Oa BC = 6.3 go‘r 

Agob, Va QR H$mT>m.
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   5) Oa ∆ ABC ∼ ∆ PQR Am{U AB : PQ = 2 : 3 Va 
A(∆ ABC)

A(∆ PQR)  Mr qH$‘V emoYm.

    6) Oa ∆ ABC ∼ ∆ PQR, AB : PQ = 4 : 5 Am{U A(∆ PQR) = 125 go‘r2  Agob, Va  

A (∆ABC) emoYm.

à. 3 A) nwT>rb H¥$Vr nyU© H$am. 

   1) eoOmarb AmH¥$Vr‘Ü¶o {ÌH$moUmÀ¶m A§V^m©JmV X hm EH$ H$moUVmhr 

q~Xÿ Amho. q~Xÿ X hm {ÌH$moUmÀ¶m {eamoq~Xÿer OmoS>bm Amho, VgoM 

aoI PQ || aoI DE,  aoI QR || aoI EF, Va aoI PR  ||  aoI DF  

ho {gX²Y H$aÊ¶mgmR>r Imbrb Mm¡H$Q>r nyU© H$am. 

    {gX²YVm …  ∆ XDE ‘Ü¶o PQ || DE ...............nj 

       XP 

PD
 =  

 

QE
 ............... I (à‘mUmMo ‘yb^yV à‘o¶)

       ∆ XEF ‘Ü¶o QR || EF ...............nj

       
XQ

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

D

P

Q R

X

E F
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       XP 

PD
 =    {dYmZ I d II dê$Z

       aoI PR || aoI DE ............ (à‘mUmÀ¶m ‘yb^yV à‘o¶mMm ì¶Ë¶mg)

    CËVa …   ∆ XDE ‘Ü¶o PQ || DE ...............nj

       XP 

PD
 =  

XQ 

QE
 ............... I (à‘mUmMo ‘yb^yV à‘o¶)

       ∆ XEF ‘Ü¶o QR || EF ...............nj

       
XQ

QE
 =  XR

RF
 ......... II (  )

       XP 

PD
 =     {dYmZ I d II dê$Z

       aoI PR || aoI DF ............ (à‘mUmÀ¶m ‘yb^yV à‘o¶mMm ì¶Ë¶mg)

   2) Oa ∆ ABC ∼ ∆ PQR, A(∆ ABC) = 81 go‘r2, A(∆ PQR) = 121 go‘r2 , BC = 6.3 go‘r, Va 

QR emoYÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am. 

    H¥$Vr … ∆ ABC ∼ ∆ PQR ...............nj

      ∴  
A(∆ ABC)

A(∆ PQR)
 = 

 

QR2
  ......... (  ) 

      ∴  
 

121
 =  (6.3)2

QR2
 

      ∴  
 

11
 =  

(6.3)

QR
 ............ XmoÝhr ~mOy§Mr dJ©‘yio H$mTy>Z 

      ∴ QR = 
6.3 × 11

 

      ∴ QR =  go‘r

XR 

RF

à‘mUmMo ‘yb ŷV à‘o¶
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   3) ∆ PQR ‘Ü¶o aoI  PM hr ‘Ü¶Jm Amho. ∠ PMQ Am{U 

∠ PMR Mo H$moZXþ^mOH$ ~mOy PQ Am{U ~mOy PR bm 

AZwH«$‘o q~Xÿ X Am{U q~Xÿ Y ‘Ü¶o N>oXVmV. Va {gX²Y 

H$am. XY || QR

    nwT>rb Mm¡H$Q>r nyU© H$ê$Z {gX²YVm nyU© H$am.

    {gX²YVm …  ∆ PMQ ‘Ü¶o, {H$aU MX hm ∠  PMQ Mm H$moZXþ^mOH$ Amho.

        =  ................... (I) H$moZXþ^mOH$mMo à‘o¶

       ∆ PMR ‘Ü¶o {H$aU MY hm ∠ PMR Mm H$moZXþ^mOH$ Amho.

        =  .................. (II) H$moZXþ^mOH$mMo à‘o¶

      na§Vw 
MP 

MQ
 = 

MP

MR
 .......... q~Xÿ M hm QR Mm ‘Ü¶q~Xÿ Amho.

      åhUyZ MQ = MR

      ∴ 
PX 

XQ
 =  

PY

YR
 

      ∴ XY || QR................. à‘mUmÀ¶m ‘yb^yV à‘o¶mMm ì¶Ë¶mg.

$ à. 3 ~) Imbrb CnàíZ gmoS>dm. 

   1) VrZ g‘m§Va aofm§Zr EH$m N>o{XHo$da Ho$boë¶m Am§VaN>oXm§Mo JwUmoËVa ho 

Ë¶m aofm§Zr Xþgè¶m N>o{XHo$da Ho$boë¶m Am§VaN>oXm§À¶m JwUmoËVamEdT>o 

AgVo. ho {gX²Y H$am.

    nj  … aofm l || aofm m || aofm n 

       t
1
 d t

2
 ¶m Ë¶m§À¶m N>o{XH$m AmhoV.

       t
1 
hr N>o{XH$m Ë¶m aofm§Zm AZwH«$_o A, B, C ¶m q~XÿV 

N>oXVo. t
2
 hr N>o{XH$m ¶m aofm§Zm AZwH«$_o P, Q, R ¶m 

{~§XÿV N>oXVo.

    gmÜ¶  … 
AB 

BC
 = 

PQ

QR
  

    {gX²YVm … aoI PC  H$mT>bm. hm aofmI§S> aofm m bm D {~§XÿV N>oXVmo.   

t
1

t
2

A P

QB

C R

D

l

m

n

P

Q M R

YX

x
x



 B¶ËVm Xhmdr : nwadUr narjm V¶mar - {df¶ J{UV (^mJ 2) : 64

       ∆ ACP _Ü¶o,  BD || AP

       ∴  
AB 

BC
 = 

PD

DC
     ..... (I) (à_mUmMo ‘yb^yV à_o¶)

       ∆ CPR ‘Ü¶o DQ || CR 

       ∴  
PD 

DC
 = 

PQ

QR
     ..... (II) (à_mUmMo ‘yb^yV à_o¶)

       ∴  
AB 

BC
 = 

PD

DC
 = 

PQ

QR
    .....(I) d (II) dê$Z

       ∴  
AB 

BC
 = 

PQ

QR
 

   2) {gX²Y H$am, Oa XmoZ {ÌH$moU g_ê$n AgVrb, Va Ë¶m§À¶m joÌ\$im§Mo JwUmoËVa ho Ë¶m§À¶m g§JV 

^wOm§À¶m dJmªÀ¶m JwUmoËVamEdT>o AgVo.

    nj  … ∆ ABC ∼ ∆ PQR, AD ⊥ BC, PS ⊥ QR

    gmÜ¶ … 
A(∆ ABC)

A(∆ PQR)
 = AB2

PQ2
 = BC2

QR2
 = AC2

PR2

       ∆ ABD d ∆ PQS ‘Ü¶o

       ∠ B = ∠ Q   .......... (nj) 

       ∠ ADB = ∠ PSQ = 90ο 

       ∴ H$moH$mo H$gmoQ>rZwgma ∆ ABD ∼ ∆ PQS

       ∴  AD

PS
 = 

AB

PQ
  .......... (II)

       na§Vw  ∆ ABC ∼ ∆ PQR

      ∴  AB

PQ
 = 

BC

QR
 = 

AC

PR

       (II) d (III) dê$Z

      
A(∆ ABC)

A(∆ PQR)
 = 

BC

QR
 × 

AD

PS
 = 

BC

QR
 × 

BC

QR
 = BC2

QR2
 = AB2

PQ2
 = BC2

QR2

A

P

Q S RB CD
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   3) {gX²Y H$am. {ÌH$moUmÀ¶m H$moZmMm Xþ^mOH$ Ë¶m H$moZmg_moarb ~mOybm 

Caboë¶m ~mOy§À¶m bm§~tÀ¶m JwUmoËVamV {d^mJVmo.

    nj  … ∆ ABC À¶m ∠ C Mm Xþ^mOH$ aoI AB bm E {~§XÿV N>oXVmo. 

    gmÜ¶ …  
AE 

EB
 = 

CA

CB
 

    aMZm  …  {~§Xÿ B _YyZ, {H$aU CE bm g_m§Va aofm H$mT>m, Vr dmT>dboë¶m 

AC bm {~§Xÿ D ‘Ü¶o N>oXVo.

    {gX²YVm … {H$aU CE || {H$aU BD d aofm AD hr N>o{XH$m

        ∠ ACE ≅ ∠ CDB    .......... (g§JV H$moZ) ... (I)

       AmVm BC hr N>o{XH$m KoD$Z

        ∠ ECB ≅ ∠ CBD    .......... (ì¶wËH«$‘ H$moZ) ... (II)

       na§Vw ∠ ACE ≅ ∠ ECB    .......... (nj) ... (III)

         ∴ ∠ CBD  ≅  ∠ CDB    .......... {dYmZ (I), (II) Am{U (III) dê$Z

       ∆ CBD _Ü¶o, ~mOy CB ≅ ~mOy CD ..........(EH$ê$n H$moZmg_moarb ~mOy)

        CB = CD     ... (IV)

       AmVm, ∆ ABD _Ü¶o, aoI EC || ~mOy BD .......... (aMZm)

       ∴ 
AE 

EB
 = 

AC

CD
     .......... (à_mUmMo ‘yb^yV à_o¶)... (V)

        ∴ 
AE 

EB
 = 

AC

CB
      .......... {dYmZ (IV) Am{U (V) dê$Z 

D

C

A E B
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nyd©kmZ …

  1) Oa ∆ ABC ‘Ü¶o, m∠B = 90º Agob, Va AC2 = BC2 + AB2

  2) ∆ ABC ‘Ü¶o, ∠B = 90º, ∠A = 60º,  ∠C = 30º Agob, Va AB  = 1
2  AC Am{U BC = 

3
2

√  AC

  3) ∆ ABC ‘Ü¶o, ∠B = 90º, ∠A = ∠C = 45º Agob, Va AB = BC = 
1
2√ 

 AC

  4) ∆ ABC ‘Ü¶o, ∠B = 90º, aoI BC ⊥ H$U© AC Agob, Va BD2  = AD × DC

  5) ∆ ABC ‘Ü¶o, Oa q~Xÿ D  hm ~mOy BC Mm ‘Ü¶q~Xÿ Agob, Va  AB2 + AC2 = 2AD2 + 2BD2

CXmhaUo …

à.  1 A) nwT>rb àíZm§Mo ¶mo½¶ n¶m©¶ {ZdSy>Z AMyH$ dUm©ja {bhm.

   1) EH$m H$mQ>H$moZ {ÌH$moUm‘Ü¶o {ÌH$moUmÀ¶m H$mQ>H$moZ H$aUmè¶m ~mOy§À¶m dJmªMr ~oarO 169 Agob, 

Va Ë¶mÀ¶m H$Um©Mr bm§~r {H$Vr Agob?

     (A) 15  (B) 13  (C) 5 (D) 12

    CËVa … (B)

      H$mQ>H$moZ {ÌH$moUmgmR>r, (H$U©)2 = H$mQ>H$moZ H$aUmè¶m ~mOy§À¶m dJmªMr ~oarO.

      ∴ (13)2  = 1692  

      ∴ H$U© = 13

   2) nwT>rbn¡H$s H$moUVm JQ> nm¶WmJmoagMo {ÌHy$Q> Xe©{dVmo?

    (A) 1, 5, 10  (B) 3, 4, 5  (C) 2, 2, 2 (D) 5, 5, 2

    CËVa … (B) 

      32 + 42 = 52

   3) nwT>rbn¡H$s H$moUVr VmarI nm¶WmJmoagMo {ÌHy$Q> Xe©{dVo?

    (A) 15/08/17 (B) 16/08/16 (C) 03/05/17 (D) 04/09/15

    CËVa … 

2. nm¶WmJmoagMo à‘o¶
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   4) Oa a, b, c ¶m EH$m {ÌH$moUmÀ¶m ~mOy AgVrb Am{U a2 + b2 = c2 Agob, Va {ÌH$moUmMm 

àH$ma H$moUVm Agob?

    (A) {dembH$moZ {ÌH$moU   (B) bKwH$moZ {ÌH$moU

    (C) H$mQ>H$moZ {ÌH$moU    (D) g‘^yO {ÌH$moU

    CËVa … 

   5) Á¶mMm H$U© 10 2√   go‘r Amho Aem Mm¡agmMr n[a{‘Vr {H$Vr Agob?

    (A) 10 go‘r     (B) 40 2√   go‘r 

    (C) 20 go‘r     (D) 40 go‘r

    CËVa … 

   6) EH$m H$mQ>H$moZ {ÌH$moUmV H$Um©darb {eamob§~m‘wio H$Um©Mo 4 go‘r d 9 go‘r bm§~rMo XmoZ ^mJ 
hmoVmV, Va Ë¶m {eamob§~mMr bm§~r {H$Vr?

    (A) 9 go‘r  (B) 4 go‘r  (C) 6 go‘r (D) 2 6√  go‘r

    CËVa …

   7) EH$m H$mQ>H$moZ {ÌH$moUm‘Ü¶o H$mQ>H$moZ H$aUmè¶m ~mOy 24 go‘r Am{U 18 go‘r AmhoV, Va Ë¶m 
{ÌH$moUmÀ¶m H$Um©Mr bm§~r H$mT>m.

    (A) 24 go‘r  (B) 30 go‘r  (C) 15 go‘r (D) 18 go‘r

    CËVa …

à.  1 ~) nwT>rb CnàíZ gmoS>dm.

   1) ∆ RST ‘Ü¶o, ∠S = 90º, ∠T = 30º,  RT = 12 go‘r Agob, Va RS Am{U ST Mr bm§~r H$mT>m. 

    CËVa …  RS = 
1
2

 RT ....... 30º H$moZmg‘moarb ~mOy

                       = 6 go‘r

                ST = 
3
2

√  RT ....... 60º H$moZmg‘moarb ~mOy 

       = 6 3√  go‘r
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   2) Á¶m Mm¡agmMm H$U© 10 2√   go‘r Agob Ë¶mMr ~mOy {H$Vr Agob?

    CËVa … Mm¡agmMr ~mOy= 
1
2√ 

 × H$U©

        =  
1
2√ 

 × 10 2√    

      Mm¡agmMr ~mOy = 10 go‘r 

   3) ∆ ABC ‘Ü¶o, Oa AB2 = AC2 + CB2 Agob, Va ∆ ABC hm H$mQ>H$moZ {ÌH$moU Amho qH$dm 

Zmhr Vo gH$maU ñnîQ> H$am.

    CËVa …  

   4) EH$m {ÌH$moUmÀ¶m ~mOy Oa 7 go‘r, 24 go‘r Am{U 25 go‘r AgVrb, Va Vmo {ÌH$moU H$mQ>H$moZ 

Amho H$m? ho gH$maU ñnîQ> H$am.

    CËVa … 

   5) Am¶VmÀ¶m ~mOy 11 go‘r d 60 go‘r AgVrb, Va Ë¶mÀ¶m H$Um©Mr bm§~r H$mT>m. 

    CËVa …  
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   6) EH$m H$mQ>H$moZ {ÌH$moUm‘Ü¶o H$mQ>H$moZ H$aUmè¶m ~mOy 9 go‘r d 12 go‘r AmhoV, Va Ë¶m 

{ÌH$moUmÀ¶m H$Um©Mr bm§~r H$mT>m. 

    CËVa … 

   7) Am¶VmMr bm§~r 35 go‘r Am{U é§Xr 12 go‘r Agob, Va Ë¶mÀ¶m H$Um©Mr bm§~r H$mT>m.

    CËVa … 

   8)      ∆ ABC ‘Ü¶o, ∠ABC = 90°, ∠BAC = ∠BCA = 45°  

Oa AC =  9 2√   Va AB Mr bm§~r H$mT>m.

    CËVa … 

A

B C
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à.  2 A) Imbrb H¥$Vr nyU© H$am.

   1)       {Xboë¶m AmH¥$Vr‘Ü¶o, ABCD hm Am¶V Amho. 

          Oa AB = 5, AC = 13 Agob, Va BC Mr qH$‘V H$mT>Ê¶mgmR>r 

nwT>rb H¥$Vr nyU© H$am.

    H¥$Vr :  ∆ ABC hm  {ÌH$moU Amho.

      ∴ nm¶WmJmoagÀ¶m à‘o¶mZwgma

      AB2 + BC2   = AC2

      ∴ 25 + BC2 =   

        ∴ BC2 =  

         ∴ BC =  

    CËVa …  ∆ ABC hm H$mQ>H$moZ  {ÌH$moU Amho.

      ∴ nm¶WmJmoagÀ¶m à‘o¶mZwgma

      AB2 + BC2  = AC2

      ∴ 25 + BC2 = 169  

        ∴ BC2  = 144   

          ∴ BC = 12 EH$H$   

   2) eoOmar {Xboë¶m AmH¥$Vr‘Ü¶o 

    H¥$Vr : ∆ RST hm EH$  {ÌH$moU Amho. 

      RS =  × RT 

      RS = 6 go‘r

      ST =  × RT 

      ST =   go‘r

    CËVa … eoOmar {Xboë¶m AmH¥$Vr‘Ü¶o ∆ RST hm 30° - 60° - 90°  {ÌH$moU Amho.

R

S T
30°

D A

C B
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Q

P N R

      ∴  RS = 1
2   × RT 

     ∴  RS = 6 go‘r

     ∴  ST =  3
2

√   × RT 

     ∴  ST =  6 3√    go‘r 

   3) {Xboë¶m AmH¥$Vr‘Ü¶o ∆ PQR = 90°,  

    aoI QN ⊥ aoI PR, PN = 9, QN = 12 

    Va NR Mr qH$‘V emoYÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.

    H¥$Vr … ∆ PQR ‘Ü¶o,

      ∠ PQR = 90°

      aoI QN aoI PR

      ∴  NQ2  =    .............. ^y{‘Vr‘Ü¶mÀ¶m à‘o¶mZwgma

      ∴  122  =    .............. CXmhaUmV {Xboë¶m {H$‘VrZwgma

      ∴  NR  = 
9

 

      ∴  NR  =   

à.  2 ~) nwT>rb CnàíZ gmoS>dm.

   1) EH$m H$mQ>H$moZ {ÌH$moUmV H$Um©Mr bm§~r 15 go‘r Agob, Va H$Um©da H$mT>boë¶m _Ü¶JoMr bm§~r 
H$mT>m.

    CËVa … H$mQ>H$moZ {ÌH$moUm‘Ü¶o, 

      H$Um©da H$mT>bobr ‘Ü¶Jm  = 
1

2
 × H$U©

        ∴ ‘Ü¶Jm  = 
1

2
 × 15 

        ∴ ‘Ü¶Jm  = 7.5 go‘r
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   2) EH$m Am¶VmMr bm§~r 16 go‘r Am{U joÌ’$i 192 Mm¡go‘r Amho. Aem Am¶VmMm H$U© H$mT>m.

    CËVa … Am¶VmMo joÌ’$i = bm§~r × é§Xr 

       é§Xr = 
Am¶VmMo joÌ’$i

bm§~r
 

      ∴ é§Xr = 
192

16
 

      ∴ é§Xr = 12 go‘r

      AmVm, nm¶WmJmoagÀ¶m à‘o¶mZwgma,

       (H$U©)2 = (bm§~r)2 + (é§Xr)2 

      ∴ (H$U©)2 = 162  + 122

      ∴ (H$U©)2 = 256  + 144

      ∴ (H$U©)2 = 400

      ∴ H$U© = 400√  = 20 go‘r

   3) (24, 70, 70) ho nm¶WmJmoagMo {ÌHy$Q> Amho H$m? gH$maU ñnîQ> H$am. 

    CËVa … 

   4) ∆ ABC ‘Ü¶o, ∠ABC = 90°, ∠BAC = 45° Am{U 

    AC =  4 2√  go‘r Amho, Va AB H$mT>m.

    CËVa … 

A

B

45°

C

4 2√ 
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M

N

Q

P

   5) AmH¥$VrV Xe©{dë¶mà‘mUo, ∠MNP = 90°,

     aoI NQ ⊥ aoI MP, MQ = 9, QP = 4, Va NQ H$mT>m.  

    CËVa … 

   6) ∆ PQR ‘Ü¶o, ∠P = 60°, ∠Q = 90°, Am{U QR = 6 3√   go‘r Agob, Va PR Am{U PQ 

H$mT>m. 

   7) ∆ ABC ‘Ü¶o, aoI AP hr ‘Ü¶Jm Amho. Oa BC = 18, AB2 + AC2 = 260 Agob, Va AP 

H$mT>m.

   8) ∆ ABC ‘Ü¶o, AB = 9  go‘r, BC = 40  go‘r Am{U AC = 41 go‘r Amho, Va ∆ ABC hm 

H$mQ>H$moZ {ÌH$moU Amho qH$dm Zmhr Vo gH$maU R>adm.
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à.  3 A) Imbrb H¥$Vr nyU© H$am.

   1) nwT>rb H¥$Vr nyU© H$am.

    AB = BC ................... 

     ∴ ∠BAC =  

     ∴ AB = BC =    × AC

          =      × 8√ 

          =     × 2 2√ 

          = 

    CËVa … AB = BC ................... nj

      ∴ ∠BAC   =  ∠BAC qH$dm 45°

      ∴ AB = BC =   
1
2√ 

   × AC

                     =    
1
2√ 

    × 8√ 

                   =    
1
2√ 

    × 2 2√ 

                   =  2 EH$H$  

   2)       {Xboë¶m AmH¥$Vr‘Ü¶o ∠QPR = 90°  aoI PM ⊥ aoI QR 

Am{U Q-M-R, PM = 10, QM = 8 nwT>rb H¥$Vr nyU© H$am 

Am{U QR Mr qH$‘V H$mT>m. 

    H¥$Vr …  ∆ PQR ‘Ü¶o, ∠QPR = 90°  

      Am{U aoI PM ⊥ aoI QR 

      ∴ PM2 =  × MR ........................  

      ∴ (  ) 
2
 = 8 × MR

Q
M

P

R

A

B C

8√ 
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P

Q
S

R

         ∴ 100
8

   = MR

       ∴   = MR

      AmVm, QR = QM + MR ............ (∴Q-M-R) 

      ∴ QR = 8 +  

      ∴ QR =  

    CËVa …  ∆ PQR, ∠QPR = 90° Am{U aoI PM ⊥ aoI QR 

      ∴ PM2 = QM  × MR ................... ^y{‘Vr‘Ü¶mÀ¶m à‘o¶mZwgma

      ∴ (  10 ) 
2 

= 8 × MR

         ∴ 100
8

 = MR

       ∴ 12.5  = MR

      AmVm, QR = QM + MR ............ (∴ Q-M-R) 

      ∴ QR = 8 +  12.5

      ∴ QR = 20.5 EH$H$   

   3)       ∆ PQR ‘Ü¶o, aoI ⊥ ~mOy QR, Va PQ2 + RS2 = PR2 + 

QS2 ho {gX²Y H$aÊ¶mgmR>r nwT>rb H¥$Vr nyU© H$am.  

    H¥$Vr …  ∆ PSQ ‘Ü¶o, ∠PSQ = 90°  

      PS2 + QS2 = PQ2 ................. nm¶WmJmoagÀ¶m à‘o¶mZwgma

      PS2 = PQ2  -   ................. (I)

      Ë¶mMà‘mUo, ∆ PSR ‘Ü¶o, ∠PSR = 90°

      ∴ PS2 +  = PR2 ................ nm¶WmJmoagÀ¶m à‘o¶mZwgma

      ∴ PS2 = PR2  -   ................. (II)

      ∴ PQ2 -  =  - RS2 ....... {dYmZ (I) Am{U (II) dê$Z 

      ∴ PQ2 +  = PR2 + QS2
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à.  3 ~) nwT>rb CnàíZ gmoS>dm.

   1) H$mQ>H$moZ {ÌH$moUmV, H$Um©da H$mT>bobm {eamob§~, Ë¶m {eamob§~m_wio hmoUmè¶m H$Um©À¶m XmoZ 
^mJm§Mm ^y{_Vr_Ü¶ AgVmo ho {gX²Y H$am.

    CËVa : H$mQ>H$moZ {ÌH$moU PQR ‘Ü¶o aoI QS ⊥ H$U© PR

      ∆ QSR ∼ ∆ PSQ .............. (H$mQ>H$moZ {ÌH$moUm§Mr g‘ê$nVm)

      ∴ QS

PS
 = SR

SQ

      ∴ QS

PS
 = SR

QS

           QS 2 = PS × SR

      ∴  {eamob§~ QS hm aoI PS Am{U aoI SR ¶m§Mm "^y{‘Vr‘Ü¶' Amho. 

   2) {gX²Y H$am. H$mQ>H$moZ {ÌH$moUmV H$Um©Mm dJ© hm BVa XmoZ ~mOy§À¶m dJmªÀ¶m ~oaOoBVH$m AgVmo.

    nj : ∆ABC ‘Ü¶o, ∠ ABC = 90°

    gmÜ¶ : AC2 = AB2 + BC2 

    aMZm : q~Xÿ B ‘YyZ ~mOy AC da aoI BD b§~ H$mT>bm. A-D-C 

    {gX²YVm :  H$mQ>H$moZ ∆ABC ‘Ü¶o aoI BD ⊥ H$U© AC ..... (aMZm)

       ∴ ∆ABC ∼ ∆ADB ∼ ∆BDC ...... (H$mQ>H$moZ {ÌH$moUm§Mr g‘ê$nVm)

       ∆ABC ∼ ∆ADB   VgoM, ∆ABC ∼ ∆BDC 

       ∴ AB

AD
 = BC 

DB
 = AC

AB
 - g§JV^wOm  ∴ 

AB

BD
 = BC 

DC
 = AC

BC
 - g§JV ŵOm

       ∴ AB

AD
 = AC

AB
 ∴ BC

DC
 = AC 

BC
  

             AB 2 = AD × AC ............ (I)     BC 2 = DC × AC ............ (II)

        (I) d (II) ¶m§Mr ~oarO H$ê$Z

        AB2 + BC2  = AD × AC + DC × AC

         = AC (AD + DC)

         = AC × AC ...... (A-D-C)

        ∴  AB2 + BC2  = AC2

        ∴  AC2 =  AB2 + BC2

R

S

P Q

A

B C

D
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nyd©kmZ … 

 	dVw©i, dVw©img§~§{YV KQ>H$ : dVw©i {ÌÁ¶m, ì¶mg, Ordm, dVw©i ñn{e©H$m, d¥ËVN>o{XH$m, H|$Ðr¶ 

H$moZ BË¶mXr g§H$ënZm.

nmR>mVrb g§H$ënZm :

	1) ñn{e©H$m - {ÌÁ¶m à‘o¶ 

      H|$Ð O Agboë¶m dVw©imbm aofm l  hr q~Xÿ A ‘Ü¶o ñne© H$aVo. {ÌÁ¶m OA, 

Va aofm l ⊥ {ÌÁ¶m OA.     

 2) ñn{e©H$mI§S>mMo à‘o¶ : dVw©imÀ¶m ~mhç^mJmVrb q~XÿnmgyZ Ë¶m dVw©imbm H$mT>bobo ñn{e©H$mI§S>  

EH$ê$n AgVmV.

  BA  ≅  BC

  3) ñne©dVw©io

  A§Vñn©eu dVw©io         ~mhçñneu dVw©io

  d (M, O)  =  r
2
 - r

1
       d (M, O)  =  r

1
 + r

2

 4) H§$gm§À¶m ‘mnm§À¶m ~oaOoMm JwUY‘© 

      m(H§$g ABC) + m(H§$g CD) = m(H§$g ABD)

   

3. dVw©i

O A

l

B

C

A

O

 r1

 r2

 M O
 r1 r2

 M O

 B

 C

 D
 E

 A

O
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 5) EH$mM dVw©imÀ¶m (qH$dm EH$ê$n dVw©imÀ¶m) EH$ê$n H§$gm§À¶m g§JV Ordm EH$ê$n AgVmV.

      Oa m (H§$g ACB) ≅ m (H§$g DFE), Va Ordm AB ≅ Ordm DE

 6) A§V{b©{IV H$moZ 

      ∠ ABC = 1 
2

 m (H§$g ADC) 

 7) MH«$s¶ Mm¡H$moZ   

      1) ∠A + ∠C = 180°           

      2) ∠B + ∠D = 180°            

 8) ñn{e©H$m N>o{XH$m H$moZmMo à‘o¶

      ∠ HEG = 1 
2

 m(H§$g HE)      

 

 9) Ordm§À¶m A§VN>}XZmMo à‘o¶   

      EA × EB = ED × EC  

    

 10) Ordm§À¶m ~mhçN>oXZmMo n«‘o¶

      EF × EG = EH × EI  

 C

 B
 A

 O
 E

 F D

 
 D

 C

 O
 B

 A

 A  B

 C D

 H
 O

 F  G E

 D
 B O

 A
 C

 G
 F

 E
 H O

 I
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 11) ñn{e©H$m N>o{XH$m aofmI§S>mMo à‘o¶ 

      PT2 = PS × PV

CXmhaUo :

à. 1 A) {Xboë¶m n¶m©¶m§n¡H$s ¶mo½¶ n¶m©¶ {ZdS>m. 

   1) ~mhçñneu XmoZ dVw©im§À¶m {ÌÁ¶m AZwH«$‘o 5.7 go‘r Am{U 3.3 go‘r AgVrb, Va Ë¶m§À¶m 

H|$ÐmVrb A§Va {H$Vr?

    (A)  2.4 go‘r (B) 1.2 go‘r (C) 9.0 go‘r (D) 4.5 go‘r 

    CËVa … g‘Om, dVw©imÀ¶m {ÌÁ¶m r1 = 5.7,   r2 = 3.3

      ~mhçñneu dVw©i  dVw©iH|$ÐmVrb A§Va = r1  
+  r2

        
=  5.7 + 3.3   

        =  9.0

        ¶mo½¶ n¶m©¶ (C)

   2) VrZ Z¡H$aofr¶ q~XÿVyZ OmUmar {H$Vr dVw©io H$mT>Vm ¶oVrb?

    (A) 0  (B) Ag§»¶   (C) 2   (D) EH$ Am{U EH$M

    CËVa … n¶m©¶ (D)    

   3) EH$mM H§$gmV A§V{b©{IV Pmbobo gd© H$moZ .................. AgVmV. 

    (A) Ag‘mZ (B) H$mQ>H$moZ  (C) EH$ê$n  (D) bKwH$moZ 

    CËVa … n¶m©¶ (C)

   4) H|$Ð O Agboë¶m dVw©imMm H§$g PQR ‘Ü¶o ∠PQR A§V{b©{IV Ho$bm Amho. Oa m∠PQR = 

100° Va m(H§$g PQR) = {H$Vr? 

    (A) 100°  (B) 80°    (C) 50°   (D) 260° 

    CËVa … n¶m©¶ (-----) 

   5) dVw©imÀ¶m gdmªV ‘moR>çm OrdoMr bm§~r 16 go‘r Agë¶mg Ë¶mMr {ÌÁ¶m H$mT>m.  

    (A) 8 go‘r (B) 16 go‘r    (C) 32 go‘r (D) 8.5 go‘r

    CËVa … ¶mo½¶ n¶m©¶ (-----)

 T

 P
 S

 O

 V
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à. 1 ~) gmoS>dm. 

   1)  ABCD hm MH«$s¶ Mm¡H$moZ Amho. Oa ∠ D = 105°, Va ∠ B Mo ‘mn {H$Vr?

    ∠ D + ∠ B = 180°    (MH«$s¶ Mm¡H$moZmMo à‘o¶)
    ∴ 105°  + ∠ B = 180°

    ∴ ∠ B = 180° - 105°

       ∠ B = 75°

   2) AY© dV©wiH§$gmMo ‘mn {H$Vr AgVo? $

    CËVa … 180°

   3) {ÌÁ¶m 5.4  go‘r Agboë¶m dVw©imÀ¶m XmoZ ñn{e©H$m nañnam§Zm g‘m§Va AmhoV. Ë¶m ñn{e©H$m§Vrb 

A§Va {H$Vr? 

       CËVa …     

   4)   H|$Ð C Agboë¶m dVw©imda D, E, F q~Xÿ AmhoV. H§$g DGF Mo ‘mn 

210°, Va H§$g DEF Mo ‘mn {H$Vr?     

à. 2 A) Imbrb H¥$Vr nyU© H$am. 

   1)      AmH¥$VrV aoI PS hm ñn{e©H$mI§S> Amho. aofm PR hr d¥ËVN>o{XH$m Oa  

PQ = 3.6, PR = 10  Va PS H$mT>m.

          PS2 = PQ ×    

           =  3.6 ×   

           =                     PS =     

           CËVa … AmH¥$VrV aoI PS hm ñn{e©H$mI§S> Amho. aofm PR hr d¥ËVN>o{XH$m Oa PQ = 3.6, PR = 10  

Va PS H$mT>m.

    PS2 = PQ × PR               

           = 3.6 ×              10  

      =               36               PS =               6

 G

 F
 C

 E

 D

 P

 S

 R

 Q

ñn{e©H$m N>o{XH$m aofmI§S>mMo à‘o¶
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   2)       Ordm MO, Ordm NP nañnam§Zm T q~XÿV N>oXVmV. Oa MT = 6, 

TO = 3,  MT =  2.5, Va TP H$mT>m.

          TM × TO  =                × TP 

               6 × 3   =  2.5 ×                 

                                  =   2.5 × TP

                                     =  TP 

   3) m(H§$g ES) = 110°, m(H§$g DF) = 52°  Va, ∠EMS Mo ‘mn {H$Vr?

           ∠EMS = 1 
2

 (m H§$g               - m H§$g               )          

                     = 1 
2

 (110° -               )

           ∠EMS =              

à. 2 ~) gmoS>dm.

   1) M H|$Ð Agboë¶m dVw©imMm aoI KL hm ñn{e©H$mI§S> Amho. Oa MK = 12, ML = 6 Va  

LK = {H$Vr?  

            CH$b: 

            ∆ MLK ‘Ü¶o ∠ L = 90°  .... ñn{e©H$m-{ÌÁ¶m b§~Vm à‘o¶

            MK2 = ML2 + LK2 

            (12)2 = (6)2 + LK2    

           ∴ 144 - 36 = LK2   

           ∴ 108 = LK2

           ∴  √12 × 9  = LK 

           ∴  LK = 6 √3

 M  N

 O

 P

 T

 E
 D

 M

 S
 F

 M  K

 L
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   2)       Ordm TN, Ordm VW nañnam§Zm M q~XÿV N>oXVmV. MV = 6,   

VW = 10, MN = 8, Va MT = {H$Vr? 
        

à. 3 A) Imbrb H¥$Vr nyU© H$am.

   1) M H|$Ð Agboë¶m dVw©imMr 

    aofm BC hr ñn{e©H$m Amho.

   ∠ABE  = 1 
2

 m(H§$g AFB)

 ∠ABE + ∠ABC =     

  1 
2

  m(H§$g AFB) = 180  -               

  ∠ABC  = 180 - 1 
2

 m (H§$g AFB)

  = 180 - 1 
2

 m (360 -               )

  = 180 -                + 
1 
2 

               

  ∠ABC  = 1 
2

  m(H§$g               )   

   2) AmH¥$VrV Ordm PQ ≅ Ordm RS, ∠POR  =  100°,  m (H§$g PQ)= 70°   Va,  

          m(H§$g PR) =                 H|$Ðr¶ H$moZ

          m(H§$g PR) =                

          m(H§$g PQ) = m(H§$g              ) EH$ê$n Ordm§Zr Ho$bobo H§$g

    m(H§$g PQ) + m(H§$g QS) +  m(H§$g              ) + m(H§$g              ) = 360°

     m(H§$g QS) =               

             

 M

 T

 W

 N

 V

 A  D

 F  M

 C B E

 R P

 O
 S Q

 M H|$Ð Agboë¶m dVw©imMr 

 aofm BC hr ñn{e©H$m Amho.

 ∠ABE  = 1 
2

 m(H§$g AFB)

 ∠ABE + ∠ABC =  180°                 aofr¶ OmoS>rVrb H$moZ

 1 
2

  m(H§$g AFB) = 180  -               ∠ABC

 ∠ABC  = 180 - 1 
2

 m (H§$g AFB)

 = 180 - 1 
2

 m (360 - H§$g ADB              )

 = 180 -       180  + 
1 
2 

  m (H§$g ADB)             

 ∠ABC  = 1 
2

  m(H§$g   ADB  )

CËVa :
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à. 3 ~) gmoS>dm.

   1) {gX²Y H$am. 

    MH«$s¶ Mm¡H$moZmMm ~mhçH$moZ Ë¶mÀ¶m g§b½Z H$moZmÀ¶m g§‘wI H$moZmer EH$ê$n AgVmo.

    nj   :   ABCD hm MH«$s¶ Mm¡H$moZ Amho. 

       ∠ CDE hm  ABCD Mm ~mhçH$moZ Amho.

    gmÜ¶   : ∠ CDE  ≅ ∠ CBA

    {gX²YVm : 1)   ABCD  ¶m MH«$s¶ Mm¡H$moZmV 

        ∠ABC + ∠CDA = 180° (MH«$s¶ Mm¡H$moZmMo à‘o¶)

       2) ∠CDE + ∠CDA = 180° ( aofr¶ OmoS>rVrb H$moZ)
        3)  ∠ABC + ∠CDA = ∠CDE + ∠CDA ........ (1) d (2) dê$Z

       4)  ∴ ∠ABC ≅ ∠CDE

         ∴ ∠CDE ≅ ∠CBA

   2) {gX²Y H$am. 

    dVw©imÀ¶m ~mhç^mJmVrb q~XÿnmgyZ Ë¶m dVw©imbm H$mT>bobo ñn{e©H$mI§S> EH$ê$n AgVmV. 

 A

 B  C

 D  E
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nyd©kmZ …

à. 1 A)  {Xboë¶m ‘mnmMm aofmI§S> H$mT>Uo.  

   1) 5 go‘r bm§~rMm aoI PQ H$mT>m. 

    ‘moOnQ²>Q>rÀ¶m gmhmæ¶mZo aoI PQ H$mT>VmZm, ‘moOnQ²>Q>rdarb 0 (eyÝ¶) ¶m g§»¶onmgyZ ‘moOÊ¶mg 

gwédmV H$amdr. 

                        

           2) l (RS) = 6.5 go‘r Amho, Va aoI RS H$mT>m.

   Aä¶mg :

    i) 6 go‘r bm§~rMm aoI AB H$mT>m.

    ii) l (MN) = 4.5 go‘r Amho, Va aoI MN H$mT>m.

   iii) aoI CD Agm H$mT>m H$s, l (CD) =  7.2 go‘r 

4. ^m¡{‘{VH$ aMZm

P Q5 go‘r 

R S6.5 go‘r 
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à.  1 ~) aofmI§S>mMm b§~Xþ^mOH$ H$mT>Uo.

   1) aoI PQ Mr bm§~r 5 go‘r Amho, Va aoI PQ Mm b§~Xþ^mOH$ H$mT>m. 

    H¥$Vr : 

    i) 5  go‘r bm§~rMm aoI PQ ‘moOnQ²>Q>rÀ¶m gmhmæ¶mZo H$mT>m.

     ii)  b§~Xþ^mOH$ H$mT>Ê¶mgmR>r, H§$nmgMo YmVyMo$Q>moH$ aoI PQ À¶m q~Xÿ P da R>odm. ho Q>moH$ d 

nopÝgb bmdbobo Q>moH$ ¶m§V A§XmOo aofmI§S>mÀ¶m {Zåå¶m bm§~rnojm WmoS>o OmñV A§Va ¿¶m. 

q~Xÿ P darb Q>moH$ Z hbdVm aofmI§S>mÀ¶m darb d Imbrb ~mOyg nopÝgbÀ¶m gmhmæ¶mZo 

H§$g H$mT>m.

    iii) H§$nmgÀ¶m XmoÝhr Q>moH$m§‘Yrb A§Va H$m¶‘ R>odyZ, AmYr H$mT>boë¶m H§$gm§Zm N>oXUmao H§$g 

H$mT>Ê¶mgmR>r darb H¥$Vr H§$nmgMo YmVyMo Q>moH$ q~Xÿ Q  da R>odyZ H$am. N>oXZq~XÿZm q~Xÿ 

A d B Aer Zmdo Xçm.

P Q5 go‘r 

P Q5 go‘r 

A

B

P Q5 go‘r 
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    iv) aofmI§S>mÀ¶m darb d Imbrb ~mOyg AgUmao AZwH«$‘o {~§Xÿ A  

d B OmoS>Umar aofm H$mT>m. hr aofm AB, aoI PQ Mr b§~Xþ̂ mOH$ 

aofm Amho.

à.  1 H$) aofodarb q~XÿVyZ aofobm b§~aofm H$mT>Uo.

   EH$ aofm H$mT>m. aofoda H$moUVmhr EH$ q~Xÿ C ¿¶m. q~Xÿ C ‘YyZ aofobm b§~aofm H$mT>m.

   i) EH$ aofm H$mT>m. Ë¶mda Hw$R>ohr {~§Xÿ C ¿¶m. 

   ii) H§$nmgÀ¶m XmoÝhr Q>moH$m§‘Ü¶o A§XmOo A§Va KoD$Z, q~Xÿ C da H§$nmgMo Q>moH$ R>odyZ, q~Xÿ C À¶m 

S>mdrH$S>o d COdrH$S>o aofobm N>oXUmao H§$g H$mT>m. 

    iii) AmVm H§$nmgMo YmVyMo Q>moH$ q~Xÿ C À¶m S>mdrH$S>rb aofm d H§$g ¶m§À¶m N>oXZq~Xÿda R>odm. 

H§$nmgÀ¶m XmoÝhr Q>moH$m§‘Yrb A§Va qH${MV dmT>dm. aofoÀ¶m darb d Imbrb ~mOyg H§$g H$mT>m.

P Q5 go‘r 

A

B

C

C

C
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   iv) H§$nmgÀ¶m XmoZ Q>moH$m§‘Yrb A§Va VoM R>odyZ, darb H¥$Vr q~Xÿ C À¶m COdrH$S>rb N>oXZq~Xÿda  

R>odyZ H$am. AmYr H$mT>boë¶m H§$gm§Zm N>oXUmao H§$g d Ë¶m§Mo N>oXZq~Xÿ {‘iVrb. Ë¶m§Zm q~Xÿ A  

d B Aer Zmdo Xçm.

   v) q~Xÿ A  d B ¶m§Zm OmoS>Umar aofm H$mT>m. hr aofm AB, q~Xÿ C Odi AmS>ì¶m aofobm b§~ AgVo. 

	

C

A

B

C

A

B
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à.  1 S>) {Xboë¶m dVw©imbm Ë¶mdarb q~XÿVyZ ñn{e©H$m H$mT>Uo.

   H|$Ð C Agboë¶m dVw©imdarb q~Xÿ P ‘YyZ dVw©img ñn{e©H$m H$mT>Uo.

   ‘hËËdmMo : aofodarb {Xboë¶m q~XÿVyZ, aofobm b§~aofm H$mT>Uo hr aMZm ¶m AmH¥$VrgmR>r H$am¶Mr Amho. 

   CXmhaU : H|$Ð M d {ÌÁ¶m 3.5 go‘r Agboë¶m dVw©imbm Ë¶mdarb N q~XÿVyZ ñn{e©H$m H$mT>m.

   aMZoÀ¶m nm¶è¶m :

   i) H|$Ð M d {ÌÁ¶m 3.5 go‘r Agbobo EH$ dVw©i H$mT>m. dVw©imda q~Xÿ N ¿¶m.

   ii) {H$aU MN H$mT>m.

C
P

M
N

3.5 go‘r 

3.5 go‘r 

M N
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   iii) q~Xÿ N da H§$nmgMo YmVyMo Q>moH$ R>odyZ, q~Xÿ N À¶m S>mdrH$S>o d COdrH$S>o Aem àH$mao H§$gm§Mr 

aMZm Ho$br.

   iv) {H$aU MN darb q~Xÿ N ‘YyZ OmUmar b§~aofm H$mT>m. hr b§~aofm dVw©img q~Xÿ N Odi 

ñne© H$aVo åhUyZ hrM BîQ> ñn{e©H$m Amho. 

   v) q~Xÿ N À¶m S>mdrH$S>rb d COdrH$S>rb N>oXZq~Xÿ§Mm Cn¶moJ H$ê$Z, {H$aU MN À¶m darb 

d Imbrb ~mOyg nañnam§Zm N>oXUmao H§$g H$mT>bo. H§$gm§À¶m N>oXZq~Xÿ§Zm OmoS>Umar aofm q~Xÿ N 

‘YyZ OmVo. hrM aofm, dVw©imMr ñn{e©H$m Amho.

 

 1) H|$Ðq~Xÿ P d {ÌÁ¶m 3.2 go‘r Agboë¶m dVw©imbm Ë¶mdarb M q~XÿVyZ ñn{e©H$m H$mT>m.

 2) H|$Ð P d {ÌÁ¶m 3.5 go‘r Agboë¶m dVw©imbm Ë¶mdarb M q~XÿVyZ ñn{e©H$m H$mT>m. (Am°JñQ> 2022)  

 3) 3.3 go‘r {ÌÁ¶oMo EH$ dVw©i H$mT>m. Ë¶m‘Ü¶o 6.6 go‘r bm§~rMr Ordm PQ H$mT>m. q~Xÿ P  d Q ‘YyZ 
Ë¶m dVw©imbm ñn{e©H$m H$mT>m. (‘mM© 2023) 

  (gyMZm : 3.3  go‘r {ÌÁ¶oMo dVw©i H$mT>m. 6.6 go‘r bm§~rMr Ordm åhUOoM dVw©imMm ì¶mg hmo¶.

     (2 × {ÌÁ¶m = ì¶mg) ì¶mg PQ À¶m q~Xÿ P d Q ‘YyZ ñn{e©Ho$Mr aMZm H$am.)

M N

3.5 go‘r 
M

3.5 go‘r 

N

gamdg§M
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à.  1 S>) {Xboë¶m dVw©imV Ë¶m ~mhoarb {Xboë¶m q~XÿVyZ ñn{e©H$m H$mT>Uo.

   CXmhaU : P H|$Ð d 2.4 go‘r {ÌÁ¶m KoD$Z EH$ dVw©i H$mT>m. dVw©i H|$ÐmnmgyZ 4.5 go‘r A§Vamda 

q~Xÿ Q  ¿¶m. q~Xÿ Q ‘YyZ dVw©imbm ñn{e©H$m H$mT>m.

   aMZoÀ¶m nm¶è¶m : 

   i)  P  H|$Ð d 2.4 go‘r {ÌÁ¶m Agbobo EH$ dVw©i H$mT>m.

   ii)  q~Xÿ P nmgyZ 4.5 go‘r A§Vamda q~Xÿ Q ¿¶m. aoI PQ H$mT>m.

   iii)  aoI PQ Mm b§~Xþ^mOH$ H$mT>m. aoI PQ À¶m ‘Ü¶q~Xÿg S Zmd Xçm.

P

2.4 go‘r 
P

2.4 go‘r Q
4.5 go‘r 

P

2.4 go‘r 

S
Q

4.5 go‘r 
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   iv) H|$Ð S d {ÌÁ¶m SP KoD$Z dVw©iH§$g H$mT>m. dVw©iH§$g d dVw©i ¶m§À¶m N>oXZq~Xÿ§Zm AZwH«$‘o 

q~Xÿ A d B Aer Zmdo Xçm.

   v) aofm QA d aofm QB H$mT>m. ¶m XmoÝhr aofm dVw©imÀ¶m Ano{jV ñn{e©H$m AmhoV.

 1) H|$Ð O Agbobo 3.5 go‘r {ÌÁ¶oMo dVw©i H$mT>m. dVw©iH|$ÐmnmgyZ 7.5 go‘r A§Vamda q~Xÿ P ¿¶m.  

P  q~Xÿ‘YyZ dVw©imbm ñn{e©H$m H$mT>m. (Am°JñQ> 2022)

 2) P  H|$Ð d 3.4 go‘r {ÌÁ¶m KoD$Z EH$ dVw©i H$mT>m. dVw©i H|$ÐmnmgyZ 5.5 go‘r A§Vamda q~Xÿ Q ¿¶m. 

Q q~XÿVyZ dVw©imbm ñn{e©H$m H$mT>m.

 3) 4.1 go‘r {ÌÁ¶m KoD$Z EH$ dVw©i H$mT>m. dVw©i H|$ÐmnmgyZ 7.3 go‘r A§Vamdarb q~XÿVyZ ñn{e©H$m H$mT>m.

P

2.4 go‘r 

A

S

B

Q
4.5 go‘r 

Q
4.5 go‘r 

2.4 go‘r 
A

SP

B

gamdg§M
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{ÌH$moU aMZm

nyd©kmZ :

à. 1 A)  ~m-~m-~m aMZm : {ÌH$moUmÀ¶m {VÝhr ~mOy§Mr bm§~r {Xbr AgVm {ÌH$moU H$mT>Uo.

   CXmhaU : ∆ ABC Agm H$mT>m H$s, l (AB) = 5 go‘r, l (BC) = 4.5 go‘r, l (AC) = 5.5 go‘r

   aMZoÀ¶m nm¶è¶m : 
   i) AmYr H$ÀMr AmH¥$Vr H$mT>m. 

    bjmV ¿¶m, {Xboë¶m ‘m{hVrdê$Z aoI AC hr ∆ ABC Mr 
gdmªV ‘moRr ~mOy Amho. 

    ∴ nm¶m AC KoVbm.

   ii) aooI AC H$mT>Ê¶mgmR>r ‘moOnQ²>Q>rMm Cn¶moJ H$am.

   iii) H§$nmg‘Ü¶o 5 go‘r A§Va ¿¶m. H$maU l (AB) = 5 go‘r. H§$nmgMo Q>moH$ q~Xÿ A da R>odyZ aoI 

AC À¶m darb ~mOyg EH$ H$§g H$mT>m.

   iv) l (BC) = 4.5 go‘r. q~Xÿ B Mo ñWmZ {ZpíMV H$aÊ¶mgmR>r H§$gm‘Ü¶o 4.5 go‘r A§Va ¿¶m. 

H§$nmgMo Q>moH$ q~Xÿ C da R>odyZ, AmYr H$mT>boë¶m H§$gmbm N>oXUmam H§$g H$mT>m. ¶m XmoÝhr 

H§$gm§Mm N>oXZq~Xÿ hmM q~Xÿ B Amho. 

B

5.5 go‘r A C

5 g
o‘r 4.5 go‘r 

A C5.5 go‘r 

A C5.5 go‘r 

A 5.5 go‘r C

B
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   v) q~Xÿ A d B OmoS>m VgoM q~Xÿ B d C OmoS>m. hmM BîQ> {ÌH$moU ∆ ABC Amho.

 1) ∆ PQR Agm H$mT>m H$s, l (PQ) = 4 go‘r, l (QR) = 5 go‘r, l (PR) = 3 go‘r.

 2) ∆ MNT Agm H$mT>m H$s, l (MN) = l (MT) = 5 go‘r, l (NT) = 6 go‘r, Va ∆ MNT H$mT>m.

 3) ∆ ABC Agm H$mT>m H$s, l (AC) = 6 go‘r, l (AB) = 5.4 go‘r, l (AC) = 4.2 go‘r.

1 JwUm§Mo àíZ :

¶mo½¶ n¶m©¶ {ZdS>m.

 1) dVw©imda {Xboë¶m q~XÿVyZ dV©wimbm H$mT>Vm ¶oUmè¶m ñn{e©H$m§Mr g§»¶m ........ AgVo.

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

 2) dVw©im~mhoarb q~XÿVyZ dVw©imbm OmñVrV OmñV .................. ñn{e©H$m H$mT>Vm ¶oVmV. 

  (A)  2    (B)  1  

  (C)  EH$ Am{U EH$M  (D)  0

 3) Oa ∆ ABC ∼ ∆ PQR, 
AB
PQ

 = 7
5

, Va ........................................ 

  (A)  ∆ ABC ‘moR>m Agob.

  (B)  ∆ PQR ‘moR>m Agob.  

  (C)  XmoÝhr {ÌH$moU g‘mZ AgVrb.

   (D)  {ZpíMV gm§JVm ¶oUma Zmhr.

A C

B

5 g
o‘r 

4.5 go‘r 

5.5 go‘r 

gamdg§M
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 nyd©kmZ …

	1) A§VamMo gyÌ :  

   Oa A (x
1, 

y
1
)
  
d B (x

2, 
y

2
) ho H$moUVohr XmoZ q~Xÿ Agë¶mg A Am{U B q~Xÿ ‘Yrb A§Va nwT>rb 

    gyÌmZo H$mT>VmV.

    d (A, B) = (x
2 
− x

1
)2 + (y

2 
− y

1
)2 √

 2)  q~Xÿ  {d^mOZ gyÌ : 

   Oa A (x
1, 

y
1
)
  
d B (x

2, 
y

2
) ho H$moUVohr XmoZ q~Xÿ Agë¶mg q~Xÿ P (x, y) hm aoI AB bm m:n ¶m 

JwUmoËVamV {d^mJV Agë¶mg P Mo {ZX}eH$ nwT>rb gyÌmZo H$mT>VmV.

   x = mx
2 
+ nx

1

 
m + n  Am{U y = 

my
2 
+ ny

1

 
m + n

 3) ‘Ü¶ q~XÿMo gyÌ :

   Oa A (x
1, 

y
1
)
  
d B (x

2, 
y

2
) ho H$moUVohr XmoZ q~Xÿ Agë¶mg q~Xÿ P (x, y) hm aoI AB bm g‘mZ 

JwUmoËVamV {d^mJV Agë¶mg åhUOoM P hm AB Mm ‘Ü¶q~Xÿ Agë¶mg P Mo {ZX}eH$ 

   ‘Ü¶q~XÿMo gyÌ  x 
 
= x

2 
+ x

1

 
2 

  Am{U  y  =  
y

2 
+ y

1

 
2 

 

 4) Jwê$ËËd‘Ü¶ gyÌ :

   Oa A (x
1, 

y
1
)
  
d B (x

2, 
y

2
) Am{U C (x

3, 
y

3
) ho ∆ ABC Mo {eamoq~Xÿ AgyZ q~Xÿ G (x,

  
y) hm {ÌH$moU 

∆ ABC Mm Jwê$ËËd‘Ü¶ Amho.  

   JwéËËd ‘Ü¶mMoo {ZX}eH$ gyÌ x
 
= 

x
1 
+ x

2 
+ x

3
 
 

 
3 

 Am{U  y = 
y

1 
+ y

2 
+ y

3

3 

 5) X AjmMm MT> 0 AgVmo.

 6) Y AjmMm MT> H$mT>Vm ¶oV Zmhr. 

 7) Oa A (x
1, 

y
1
)
  
d B (x

2, 
y

2
) ho àVbmVrb XmoZ q~Xÿ AgVrb Va aofm AB Mm MT> m = 

y
2 

− y
1

x
2 

− x
1 
 
  

 8) EImXçm aofoZo X AjmÀ¶m YZ {Xeoer Ho$bobm H$moZ θ° Agë¶mg MT> m =  tan θ°

 9) g‘m§Va aofm§Mo MT> g‘mZ AgVmV. m
1  

= m
2

 10) EH$‘oH$s¨Zm b§~ AgUmar XmoZ aofoMm MT>mMm JwUmH$ma − 1 AgVmo. m
1 
× m

2 
= − 1

 11) Oa A, B, C ho EH$aofr¶ q~Xÿ AgVrb Va AB Mm MT> = BC Mm MT>  

5. {ZX}eH$ ^y{‘Vr 
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à. 1 A) -

   1) aoI PQ  g‘m§Va Y Aj q~Xÿ P Mo {ZX}eH$ P (2, 5) AgVrb Q Mo {ZX}eH$  

    (A)  (3. 4)    (B) (2, 3)  (C) (5, 5)   (D) (3, 6) 

    ñnîQ>rH$aU : aoI PQ g‘m§Va Y Aj X {ZX}eH$ ~XbUma Zmhr åhUyZ 

    CËVa :  (B) (2, 5)

   2) q~Xÿ A (3, 4) Am{U Ama§^ q~Xÿ ¶m ‘Yrb A§Va

    (A)  25    (B) 7  (C) 13  (D) 5

    ñnîQ>rH$aU : A§VamMo gyÌ d ( A, 0) = (3 − 0)2 + (4 − 0)2√  = 25√  =  5

   1) aoI LM g‘m§Va X Aj L Mo {ZX}eH$ tL (− 4, 5)  Va q~Xÿ M Mo {ZX}eH$ 

    

   2) A (3, 4) Am{U B (4, 5) ¶m q~Xÿ‘Yrb A§Va 

    (A)  5√     (B) 2√   (C) 7√  (D) 5

à. 1 ~) gamd.      (JwU 1)

   1) X AjmÀ¶m YZ {Xeoer 45° Mm H$moZ H$aUmè¶m aofoMm MT> H$mT>m. 

    CËVa : EImXçm aofoZo X AjmÀ¶m YZ {Xeoer Ho$bobm H$moZ θ° Agë¶mg MT m> = tan θ°     

MT> m> = tan 45° = 1

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

   2) A (2, 3) Am{U B (4, 7) ¶m q~Xÿ§Zm OmoS>Umè¶m aofoMm MT> H$mT>m.    

    CËVa :  A (2, 3) Am{U B (4, 7) MT> m = 
y

2 
− y

1

x
2 

− x
1 
 
 m =  

7 − 3
4 − 2

 
 
 =  4

 2
 
 
  = 2   

   1) X AjmÀ¶m YZ {Xeoer 30° Mm H$moZ H$aUmè¶m aofoMm MT> H$mT>m. 

   2) P (0, 3) d Q (4, 5) ¶m q~Xÿ§Zm OmoS>Umè¶m aofoMm MT> H$mT>m.

gamdg§M

gamdg§M
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à. 2 A) nwT>rb H¥$Vr H$am.     (JwU 2)

   1) A (3, 7) d B (5, 3) ¶m q~Xÿ§Zm OmoS>Umè¶m aofmI§S>mÀ¶m ‘Ü¶ q~XÿMo {ZX}eH$ H$mT>m.  

    CËVa : ‘Ü¶ q~XÿMo {ZX}eH$ (x, y) ‘mZy

      ‘Ü¶ q~XÿMo {ZX}eH$ gyÌmZwgma x = [ 3 ]
 
+ 5

2 
 
 

  Am{U y = 7 + [ 3 ]
2 

 
 

        x = 8
2 

 
 
 Am{U y = 10

2 
 
 

        x = [ 4 ]  y = [ 5 ]

   2) Oa B (k, − 5 d C (1, 2) ¶m q~Xÿ§Zm OmoS>Umè¶m aofoMm MT> 7 Agob Va K  Mr qH$‘V H$mT>m.

    CËVa : aofoMm MT> m = 
y

2 
− y

1

x
2 

− x
1 
 
  2 − [ − 5 ]

1 − k 
 
 

 =  7

                                  [ 1 ] = 1 − k

        k = [ 1 ] − 1

        k = [ 0 ] 

   1) Oa P (2, 4), Q (3, 6), R (3, 1) S (5, k) Am{U PQ  RS Va K  Mr qH$‘V H$mT>m.

    PQ Mm MT> = RS Mm MT> 

    
6 − 4

3 −  
 
  

k − 
5 − 3 

 
  

    6 = k −  

    k = − 

   2) ∆ ABC À¶m {eamoq~XÿMo {ZX}eH$ A (1, 4), B (3, 5), Am{U C (2, 6) Agë¶mg JwéËd‘Ü¶mMo 

{ZX}eH$ H$mT>m.

     x
 
= 

x
1 
+ x

2 
+ x

3
 
 

 
3 

 Am{U y = 
y

1 
+ y

2 
+ y

3

3 

       x =  

 
3 

 Am{U y =  

 
3  

    JwéËd‘Ü¶mMo {ZX}eH$ x = 
 

 Am{U y = 
 

gamdg§M
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à. 2 ~) gmoS>dm.      (JwU 2)

   1) q~Xÿ‘Yrb A§Va H$mT>m. A (3, 7), Am{U B (6, 3), 

    ñnîQ>rH$aU : d (A, B) = (x
2 
− x

1
)2 + (y

2 
− y

1
)2 √

       d (A, B) = (6
 
− 3)2 + (3− 7)2 √  = d (A, B) = (3)2 + (− 4)2 √  

           = 9 + 16 √  = 25 = 5 √           

       A (− 1, 1), B (0, 1), d C (1, 3) ho q~Xÿ EH$aofr¶ AmhoV H$m Vo R>adm.

       AB MT> = 
1

 
− (− 1)  

 

0
  
− (− 1)  = 2 BC MT> = 

3 − 1  
 

1
 
− 0  = 2

       AB MT> = BC Mm MT

       A (− 1, 1), B (0, 1), d C (1, 3) ho q~Xÿ EH$aofr¶ AmhoV. 

   1) P (2, 5), Q (3, 3), Am{U  R (5, 1) ho q~Xÿ EH$aofr¶ AmhoV H$m Vo R>adm.

   2) q~Xÿ‘Yrb A§Va H$mT>m. L (− 3, − 2), Am{U  M (5, − 8) 

 à. 3 A) H¥$Vr nyU© H$am.       (JwU 3)

   1) q~Xÿ A (3, 8) Am{U q~Xÿ B (− 9, 3) ¶m§Zm OmoS>Umè¶m aofmI§S>mbm X Aj H$moUË¶m JwUmoËVamV 

{d^mJVmo Va H$mT>m.

    g‘Om, C hm q~Xÿ X Ajmdarb AgyZ Vmo AB ¶m aofmI§S>mbm m : n ¶m JwUmoËVamV {d^mJVmo.

Ago ‘mZy C hm Y Ajmda Amho C ( 0, y )

    x
1
 = [ 3 ], y

1
 = [ 8 ] Am{U x

2
 = [ − 9] y

2
 = [ 3] 

    {d^mOZ gyÌmZo x = 
mx

2 
+ nx

1 
 
 

 
m + n 

 

                  0  = 
[3] m + [ − 9]n

 
m + n 

 

        
m

 
 
 

 
n  = 

9
 
 
 

 
3  JwUmoËVa 3:1

   2) q~Xÿ A (4, − 3), Am{U q~Xÿ B ( 8, 5) ¶m§Zm OmoS>Umè¶m aofmI§S>mbm 3:1 ¶m JwUmoËVamV {d^mJUmè¶m 

q~Xÿ Mo {ZX}eH$ H$mTy>.

    g‘Om P (x, y), hm aofmI§S> AB bm 3:1 ¶m JwUmoËVamV {d^mJVmo Ago ‘mZy.

gamdg§M
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    {d^mOZ gyÌmZo x = 
mx

2 
+ nx

1 
 
 

 
m + n 

 Am{U y = 
my

2 
+ ny

1 
 
 

 
m + n 

                 x =  
[8]  x3 + [4] x1   

3 + 1
 y =  

[5] × 3 + [− 3] × x1   
3 + 1

     x = 
 
[      ]  Am{U y = [      ]

    q~Xÿ P Mo {ZX}eH$ ( ....., ........)

à. 3 ~)           (JwU 3)

   1) aofm AB | | CD A (− 2, 1) B  (0, 3) C (2, 
 
1) Am{U D  (0, b) Va b Mr qH$‘V H$mT>m.

    g‘m§Va aofm§Mo MT> g‘mZ AgVmV.

    aofm AB Mm MT> Am{U CD Mm MT> g‘m§Va AmhoV. 

    A (x
1, 

y
1
) = (− 2, 

 
1) Am{U B (x

2
,
 
y

2
) = (0, 3) 

    AB Mm MT> = 
y

2 
+ y

1

 
x

2
 + x

1

           = 
3

 
− 1

0 − (− 2)  = 1 ..... ..... ..... ..... ..... ..... ..... .....(1)

    C (x
1, 

y
1
) = (2, 

 
1) Am{U D (x

2
,
 
y

2
) = (0, b)

    CD Mm MT> = 
y

2 
+ y

1

 
x

2
 + x

1

             = 
b

 
− 1

0 − 2

    aofm AB Mm MT> = aofm CD MT>

    1 = 
b

 
− 1

0 − 2  ∴ − 2 = b − 1

    b = − 1

    q~Xÿ A( 6, 1) B (8, 2) C (9, 4) D (7, 3) ho g‘m§Va^wO Mm¡H$moZmMo {eamoq~Xÿ AmhoV ho {gX²Y 

H$am. 

    ~mOy AB Mm MT> = 
y

2 
+ y

1

 
x

2
 + x

1

                   = 
2

 
− 1

8 − 6  = 
1

2
  ..... (1)
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    ~mOy BC Mm MT> = 
y

2 
+ y

1

 
x

2
 + x

1

            =  
4

 
− 2

9 − 8  = 2 .... (2)

    ~mOy CD Mm MT> = 
y

2 
+ y

1

 
x

2
 + x

1

    

            = 
3 − 4
7 − 9  = 

− 1
− 2

 = 
1

2
 ..... (3)

    ~mOy AD Mm MT> = 
y

2 
+ y

1

 
x

2
 + x

1

           = 
3 − 1
7 − 6  = 

 2
1

 = 2..... (4)

    ~mOy AB Mm MT = ~mOy BC Mm MT> AB | | CD (g‘rH$aU (1) d (3) dê$Z)

    ~mOy BC Mm MT = ~mOy AD Mm MT> CB | | AD (g‘rH$aU (2) d (4) dê$Z)

    q~Xÿ A( 6, 1) B (8, 2) C (9, 4) D (7, 3) ho g‘m§Va^wO Mm¡H$moZmMo {eamoq~Xÿ AmhoV.

   1) aofm AB | | CD A (2, 4) B (3, 6) C (8, 1)  Am{U D (0, a) Va a Mr qH$‘V H$mT>m.

   2) q~Xÿ P (1, − 2 ) Q (5, 2) R (3, − 1) S (− 1, − 5) ho g‘m§Va^yO Mm¡H$moZmMo {eamoq~Xÿ AmhoV ho 

ñnîQ> H$am. 

gamdg§M
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	1)  

          1) sin θ = O
H

 = AB
AC

    

          2)  cos θ = A
H

 = BC
AC

    

          3) tan θ = O
A

 = AB
BC

    

          4) cosec θ = H
O

 = AC
AB

    

          5) sec θ = H
A

 = AC
BC

    

          6) cot θ = A
O

 = BC
AB

   

 2) {ÌH$moU{‘Vr¶ JwUmoËVam‘Yrb g§~§Y :

  1) sin θ =   1
cosec θ

 2) cos θ =   1
sec θ  

  3) tan θ =   1
cot θ  4) tan θ =   sin θ

cos θ  

  5) cosec θ =   1
sin θ  6) sec θ =   1

cos θ  

  7) cot θ =   1
tan θ  8) cot θ =   cos θ 

sin θ  

 3) nyaH$ H$moZmMo {ÌH$moU{‘Vr¶ JwUmoËVao :

  1) sin θ = cos (90 − θ) 2) tan θ = cot (90 − θ)

  3) sec θ = cosec (90 − θ) 4) cos θ = sin (90 − θ)

  5) cot θ = tan (90 − θ) 6) cosec θ = sec (90 − θ)

6. {ÌH$moU{‘Vr

bjmV R>ody¶m

Mm ì¶ñV

 

sin θ  cosec θ
cos θ  sec θ
tan θ  cot θ

bjmV R>ody¶m

(90 − θ)

sin θ  cos θ
coses θ  sec θ
tan θ  cot θ

A

B

g
‘moarb

 ~mO
y (O

)

eoOmarb ~mOy (A)

H$U© (H
)

C

θ
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 4) {ÌH$moU{‘Vr¶ {ZË¶g‘mZVm : 

  1) sin2 θ + cos2 θ = 1

  2) tan2 θ + 1 = sec2 θ

  3) cot2 θ + 1 = coses2 θ

 5)	0°, 30°, 45°, 60° Am{U 90° ‘mnmÀ¶m H$moZm§À¶m {ÌH$moU{‘Vr¶ JwUmoËVam§Mr gmaUr.

{ÌH$moU{‘Vr¶ 
JwUmoËVa

H$moZmMo ‘mn (θ)
0° 30° 45° 60° 90°

sin θ
0

1
2

  1
√ 2

√3
2

1

 cos θ
1

√3
2

  1
√ 2

1
2 0

tan θ
0

  1
√ 3 1 √ 3 R>adVm ¶oV Zmhr.

coses θ
=

 
1

sin θ  
R>adVm ¶oV Zmhr. 2 √ 2   2

√ 3 1

sec θ

=
 

1
cosθ

1
  2
√ 3

√ 2 2 R>adVm ¶oV Zmhr.

 cot θ

=
 

1
tanθ

R>adVm ¶oV Zmhr. √ 3 1
  1
√ 3  0

à.	1 A) {Xboë¶m ~hþn¶m©¶r àíZmgmR>r ¶mo½¶ CËVamMm n¶m©¶ {ZdS>m.   (àË¶oH$s 1 JwU)

   1) sin θ cosec θ  = ?

     A) 1 B) 0 C) 
1
2  D) √ 2

   2) sec 60°  = ?

     A) 1
2

 B) 2 C) 
  2
√ 3  D) √ 2

   3) 1 + tan2θ = ?

     A) tan2 θ  B) sec2 θ C) coses2 θ  D)cos2 θ
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   4) sin2 θ + sin2 (90 − θ) = ?

    A) 0 B) 1 C) 2  D) √ 2

   5) tan θ  = √ 3   Va θ = ?

    A) 30° B) 45° C) 60°  D) 90°

   6) cot θ (90−θ) = ?

    A) sin θ  B) cos θ C) cot θ  D)tan θ

   7) 2 tan 45° − 2 sin 30°  Mr qH$‘V = ..............

    A) 0 B) 1 C) 2  D) √ 2

   8) Oa sin θ  = 3
5

 Va cos θ = ?

    A) 
1
2

 B) 
4
5

 C) √3
2 

  D) 
5
3

	 	 ~) Imbrb CXmhaUo gmoS>dm.        (àË¶oH$s 1 JwU)

   1) 
1 − tan2 45°
1 + tan2 45°

 = ?

   CËVa : 1 − tan2 45°
1 + tan2 45°

 ....... ({Xbobo)

         = 1 − 12

1 + 12  

     = 0
2

 = 0

   2) {gX²Y H$am coses θ. √1 − cos2 θ = 1

    CËVa :  coses θ. √1 − cos2 θ  ....... ({Xbobo)

     = coses θ. sin2 θ√  ....... ( ∴ 1 − cos2 θ = sin2 θ)

     = coses θ. sin θ
     = 1

   3) Oa tan θ =1, Va sin θ. cos θ = ?

    CËVa : tan θ = 1 ....... ({Xbobo)

      ∴ tan θ = tan 45°
      ∴ θ = 45°

    AmVm {dMmamV KoD$, sin θ. cos θ = sin 45°. cos 45° = 
√ 2

1
 × 

√ 2
1

 = 1
2
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   4) Oa 2 sin θ = 3 cos θ Va tan θ =?

   5) Oa cot (90 − A)  = 1 Va ∠A =?

   6) 
sin 75°
cos 15°  = ?
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à.	2 A) Imbrb H¥$Vr nyU© H$am.        (àË¶oH$s 2 JwU)

   1) cos2 θ. (1 + tan2 θ) = 1, ¶m {gX²YVogmR>r {Xbobr H¥$Vr nyU© H$am.

    H¥$Vr : S>mdr ~mOy = 

      = cos2 θ ×   .... (1 + tan2 θ =  )

      = (cos2 θ ×  )

      = 12

      = 1

      = COdr ~mOy 

    CËVa :  S>mdr ~mOy = cos2 θ. (1 + tan2 θ)

        = cos2 θ × sec2 θ   ....(1 + tan2 θ = sec2 θ  )

       = (cos θ × sec θ  )
2

       = 12

       = 1

       = COdr ~mOy 

   2) 
5

 sin2 θ 
 − 5 cot2 θ, ¶mMr {H$§‘V H$mT>Ê¶mgmR>r {Xbobr H¥$Vr nyU© H$am.

    H¥$Vr :  5

 sin2 θ 
 − 5 cot2 θ

      =  ( 
1

 sin2 θ 
 − cot2 θ)

      = 5 (  − cot2 θ) .... ( 1

 sin2 θ 
 =  )

      = 5 (1)

      = 
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    CËVa : 
5

 sin2 θ 
 − 5 cot2 θ  ....... ({Xbobo)

     = 5  ( 
1

 sin2 θ 
 − cot2 θ)

     = 5 ( cosec2 θ  − cot2 θ) ....( ∴ 1
 sin2 θ 

 = cosec2 θ )

     = 5 (1)

     = 5

   3) Oa sec θ + tan θ = √ 3  Va sec θ − tan θ Va Imbrb H¥$Vr nyU© H$am.

    H¥$Vr :  = 1 + tan2 θ ....... ({ZË¶g‘mZVm)

            − tan2 θ = 1

               (sec θ + tan θ).  (sec θ − tan θ) = 

     √ 3  (sec θ − tan θ) = 1

                 (sec θ − tan θ) = 

    CËVa : ses2 θ  = 1 + tan2 θ  ....... ({ZË¶g‘mZVm)

     ∴ ses2 θ  − tan2 θ = 1

     (sec θ + tan θ).  (sec θ − tan θ) = 1

     √ 3  (sec θ − tan θ) = 1 ....... (sec θ + tan θ = √ 3  {Xbobo)

      (sec θ − tan θ) = 
1

√ 3

   4) Oa tan θ = 9
10

 Va sec θ, Va Imbrb H¥$Vr nyU© H$am.

    H¥$Vr : sec2 θ = 1 +   ....... ({ZË¶g‘mZVm)

     sec2 θ = 1 +  2

     sec2 θ = 1 + 

     sec θ =  
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  ~) Imbrb CXmhaUo gmoS>dm.        (àË¶oH$s 2 JwU)

   1) Oa cos θ = 
24
24  Va sin θ =?

    CËVa :  cos θ = 
24
24  ....... ({Xbobo)

     ∴ cos θ = 1

     ∴ cos θ = cos 0°

     ∴ θ = 0°

    AmVm, sin θ = sin 0°

            = 0

   2) {gX²Y H$am sin2 θ 
cos θ

 + cos θ = sec θ.

    CËVa : S>mdr ~mOy 

     = sin2 θ 
cos θ

 + cos θ

     = sin2 θ + cos2 θ
cos θ

     = 1
cos θ

  .... ( ∴ sin2 θ + cos2 θ  = 1)

     = sec θ

     = COdr ~mOy  

   3) Oa cos θ (45°+ x) = sin 30°, Va x = ?
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   4) Oa tan θ + cot θ = 2 Va, tan2 θ + cot2 θ =?

   5) {gX²Y H$am sec2 θ + cosec2 θ = sec2 θ × cosec2 θ.

   6)  {gX²Y H$am cot2 θ × sec2 θ = cot2 θ + 1.

   7)  Oa sin 3A = cos 6 A , Va ∠A = ?     
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   8)  {gX²Y H$am tan A
cot A 

 = 
sec2 A

cosec2 A

à.	3 A) Imbrb H¥$Vr nyU© H$am.        (àË¶oH$s 3 JwU)

   1) sin4A − cos4A = 1 − 2 cos2A, ¶m {gX²YVogmR>r {Xbobr H¥$Vr nyU© H$am.

    H¥$Vr : S>mdr ~mOy = 

     = (sin2 + cos2A) (  )

     = 1 (  )  ............... (sin2 A +  = 1)

     =  − cos2 A  .............. (sin2A = 1 − cos2 A)

     =  

     = COdr ~mOy  

    CËVa : S>mdr ~mOy = (sin4 A − cos4A)

     = (sin2 + cos2A)  (  (sin2 A − cos2A)  )

     = 1 (  (sin2 A − cos2A)  ) ..... ( ∴ sin2 A + cos2 A  = 1)

     =  1 − cos2 A  − cos2A  ..... ( ∴ sin2 A = 1 − cos2 A)

     =  1 − 2cos2 A

     = COdr ~mOy
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   2) tan2 θ − sin2 θ = tan2 θ × sin2 θ ¶m {gX²YVogmR>r {Xbobr H¥$Vr nyU© H$am.

    H¥$Vr : S>mdr ~mOy = 

     =   (1 − 
sin2 θ 
 tan2 θ  )

     = tan2 θ  (1 − sin2 θ 
 cos2 θ 

 )

     = tan2 θ (1 − 
sin2 θ 

1  × 
 cos2 θ 

 )
     = tan2 θ  (1 −  )

     = tan2 θ ×  (1 − cos2 θ = sin2 θ)

     = COdr ~mOy

    CËVa : S>mdr ~mOy = (tan2 θ − sin2 θ)

     = tan2 θ  (1 − 
sin2 θ 
tan2 θ )

     = tan2 θ (1 − 

sin2 θ 
sin2 θ 
cos2 θ

 )
     = tan2 θ (1 − 

sin2 θ 
1

  ×  
 cos2 θ  
sin2 θ )

     = tan2 θ (1 − cos2 θ   )

     = tan2 θ × sin2 θ    ..... (1 − cos2 θ = sin2 θ)

     = COdr ~mOy
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   3) Oa tan θ = 
7
24  ,  Va cos θ Mr qH$‘V H$mT>Ê¶mgmR>r Imbrb V³Vm nyU© H$am.

    H¥$Vr : sec2 θ = 1 +  ....... ({ZË¶g‘mZVm)

     sec2 θ = 1 +  
2 

     sec2 θ = 1 + 
 576

     sec2 θ = 
 576

     sec θ = 

     cos θ =  ..... (cos θ = 
1

sec θ )

   4) cot θ + tan θ = coses θ × sec θ ¶m {gX²YVogmR>r {Xbobr H¥$Vr nyU© H$am.

    H¥$Vr : S>mdr ~mOy = 

     =  
 sin θ

  =  
sin2 θ 
 cos2 θ 

 

     =  
 cos2 θ + sin2 θ

     = 
1 cos2 θ 

sin2 θ cos2 θ
  ..... (cos2 θ + sin2 θ =  )

     =  1
sec θ  ×  

1

     = 

     = COdr ~mOy
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  ~) Imbrb CXmhaUo gmoS>dm.        (àË¶oH$s 3 JwU)

   1) {gX²Y H$am. 
  tan (90 − θ) + cot (90 − θ)   

coses θ  = sec θ

    CËVa : S>mdr ~mOy {dMmamV KoD$,

     = 
  tan (90 − θ) + cot (90 − θ)   

coses θ  ....... ({Xbobo)

     =  
   cot θ + tan θ

coses θ  [ ∴ tan θ = cot θ (90 − θ), cot θ = tan (90 − θ)]

     = 

cos θ
sin θ              +

sin θ              
cos θ

1

sin θ              

  ( ∴ tan θ = 
sin2 θ 
cos θ , cot θ = 

cos θ
sin2 θ 

)
     

     = 

cos2 θ + sin2 θ
sin θ cos θ            

1

sin θ              

  

     = 

1

sin θ cos θ            

1

sin θ              

 ( ∴ cos2 θ + sin2 θ = 1)

     = 
1

 cos θ  

     = sec θ ( ∴ 
1

 cos θ   = sec θ)
     = COdr ~mOy

   2) {gX²Y H$am. 
 sec A 

tan A + cot A  = sin A
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   3) {gX²Y H$am. sin θ + coses θ    
sin θ

 = 2 + cot2 θ
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   4) {gX²Y H$am. sin4 A − cos4 A = 1 − 2cos2 A

    5) {gX²Y H$am. sec2  θ − cos2  θ = tan2 θ + sin2 θ 
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   6) ∆ ABC ‘Ü¶o, cos C = 
12
13  Am{U BC = 24 Va AC =?

   7) Oa, sin A = 
3
5  Va XmIdm H$s, 4 tan A + 3 tan A = 6 cos A 
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nyd©kmZ …

KZmH¥$Vr
n¥îR>’$i

C^o n¥îR> dH«$n¥îR>’$i EHy$U n¥îR>’$i KZ’$i

BpîQ>H$m{MVr

2h (l + b) -
2 (lb + bh + 

hl)
(l × b × h)

KZ

4l
2 - 6l

2
l
3

d¥ËV{MVr

- 2πrh 2πr (r + h) πr
2
h

e§Hy$
πrl

where,
l =  √ h2 + r2

πr ( l + r ) 1
3

πr
2
h

Jmob

- 4πr
2 4πr

2 4
3

πr
3

AY©Jmob
- 2πr

2 3πr
2 2

3
πr

3

  dVw©inmH$irMo joÌ’$i = 
θ

360 × πr
2 
	 	  dVw©iH§$gmMr bm§~r = l = θ

360 × 2πr

	 dVw©inmH$irMo joÌ’$i = 1
2  × l × r		 				 ¶oWo, l = dVw©iH§$gmMr bm§~r

7. ‘hËËd‘mnZ

h

bl

l

ll

r

r

h

h l

r

r

r
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CXmhaUo …

à. 1 A) nwT>rb àË¶oH$ CnàíZmgmR>r Mma n¶m©¶r CËVao {Xbr AmhoV. Ë¶mn¡H$s AMyH$ n¶m©¶ {ZdSy>Z Ë¶mMo 
dUm©ja {bhm.

   1) 3 go‘r ~mOy Agboë¶m KZmMo KZ’$i {H$Vr?

    (A)  27 Kgo‘r    (B) 9 Kgo‘r  (C) 81 Kgo‘r  (D) 3 Kgo‘r 

   2) H§$gmMo ‘mn 90° Am{U {ÌÁ¶m 7 go‘r Agboë¶m dVw©inmH$irMr n[a{‘Vr H$mT>m.

    (A)  44 go‘r    (B) 25 go‘r  (C) 36 go‘r  (D) 56 go‘r

   3) VimMr {ÌÁ¶m 7 go‘r d {VaH$g C§Mr 25 go‘r Agboë¶m e§Hy$Mo dH«$n¥îR>’$i {H$Vr?

    (A)  440 Mm¡go‘r    (B) 330 Mm¡go‘r (C) 110 Mm¡go‘r (D) 550 Mm¡go‘r

   4) 4 go‘r {ÌÁ¶m Agboë¶m dVw©imÀ¶m gdmªV ‘moR>çm {OdoMr bm§~r {H$Vr?

    (A)  2 go‘r    (B) 4 go‘r  (C) 12 go‘r (D) 8 go‘r

   5) g‘mZ {ÌÁ¶m Am{U g‘mZ C§Mr Agboë¶m d¥ËV{MVr d e§Hy$ ¶m§À¶m KZ’$im§Mo JwUmoËVa {H$Vr 
Agob?

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

   6) e§Hy$À¶m VimMr {ÌÁ¶m 5 go‘r Am{U C§Mr 12 go‘r Amho, Va {VaH$g C§Mr {H$Vr?

    (A)  23 go‘r     (B) 31 go‘r  (C) 13 go‘r (D) 12 go‘r

à. 1 ~)  nwT>rb CnàíZ gmoS>dm.

   1) EH$m dVw©iH§$gmMo ‘mn 160° Am{U dVw©iH§$gmMr bm§~r 44 go‘r Amho, Va dVw©imMr n[a{‘Vr 
{H$Vr?

    CËVa … dVw©iH§$gmMo ‘mn  = θ = 160°

	 		 	 	 	 dVw©iH§$gmMr bm§~r  = l  = 44 go‘r 
      dVw©iH§$gmMr bm§~r  = l  = θ

360
 × 2πr

          44 = 160
360

 × dVw©imMr n[a{‘Vr

          44 = 4
9

 × dVw©imMr n[a{‘Vr

           44 × 9
4

 = dVw©imMr n[a{‘Vr

         99  = dVw©imMr n[a{‘Vr ∴ dVw©imMr n[a{‘Vr = 99 go‘r
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    2) EH$m b§~d¥ËV{MVrÀ¶m VimMr {ÌÁ¶m 7 go‘r Am{U C§Mr 2 go‘r Amho, Va {VMo KZ’$i H$mT>m.

   3) EH$m KZmMo KZ’$i 1000 Kgo‘r Amho, Va KZmMr ~mOy H$mT>m.

à. 2 A) Imbrb H¥$Vr nyU© H$ê$Z nwÝhm {bhm.

   1) EH$m JmobmMr {ÌÁ¶m 7 go‘r Amho, Va Ë¶mMo EHy$U n¥îR>’$i H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© 
H$am. 

    H¥$Vr … JmobmMo EHy$U n¥îR>’$i = 4 πr2

       = 4 × 22
7

 ×  
2

       = 4 × 22
7

 ×  

       =  × 7 

       =  Mm¡go‘r

    CËVa … JmobmMo EHy$U n¥îR>’$i = 4 πr2

       = 4 × 22
7

 × 7  
2

       = 4 × 22
7

 × 49  

       = 88  × 7 

       = 616  Mm¡go‘r
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   2) 6 go‘r ì¶mg AgUmè¶m JmobmMo KZ’$i H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

    H¥$Vr … JmobmMr {ÌÁ¶m = r  = 6
2

 =  go‘r

     JmobmMo KZ’$i = 
 
....... (gyÌ)

       = 4
3

 × 3.14  ×  

       =  Kgo‘r

   3) EH$m d¥ËV{MVr AmH$mamÀ¶m nmÊ¶mÀ¶m Q>mH$sMr {ÌÁ¶m 2.8 ‘r Am{U C§Mr 3.5 ‘r Amho; Va 
Ë¶m Q>mH$s‘Ü¶o {H$Vr brQ>a nmUr ‘mdob ho H$mT>Ê¶mgmR>r nwT>rb H¥$Vr nyU© H$am.

    H¥$Vr … nmÊ¶mÀ¶m Q>mH$sMr YmaH$Vm = d¥ËV{MVr AmH$mamÀ¶m Q>mH$sMo KZ’$i

         = 
 
....... (gyÌ)

         = 22
7

 × 2.8 × 2.8 × 3.5

         =   KZ‘r

         =  × 1000 brQ>a

         =  brQ>a

à. 2 ~) nwT>rb CnàíZ gmoS>dm.

   1) dVw©inmH$irMr {ÌÁ¶m 5 go‘r AgyZ {VÀ¶m dVw©iH§$gmMr bm§~r 10 go‘r Amho, Va dVw©inmH$irMo 
joÌ’$i H$mT>m. 

    H¥$Vr … l = 10 go‘r

     r = 5 go‘r

     dVw©inmH$irMo joÌ’$i  =  1
2

 × l × r

         =  1
2

 × 10 × 5

         =  25 Mm¡go‘r

     dVw©inmH$irMo joÌ’$i = 25 Mm¡go‘r



 B¶ËVm Xhmdr : nwadUr narjm V¶mar - {df¶ J{UV (^mJ 2) : 119

   2) e§Hy$À¶m VimMr {ÌÁ¶m 7 go‘r Amho, Va Ë¶mMo KZ’$i {H$Vr? (π 22
7

)

   3) EH$m BpîQ>H$m{MVrÀ¶m {‘Vr g|Q>r‘rQ>a‘Ü¶o 30 × 18 × 10 AmhoV, Va {VMo KZ’$i H$mT>m.

   4) EH$m b§~ d¥ËV{MVrÀ¶m VimMr {ÌÁ¶m 3 go‘r Am{U C§Mr 7 go‘r Amho, Va Vr Ë¶mMo dH«$n¥îR>’$i 

H$mT>m. (π 22
7

)
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à. 3 A) Imbrb H¥$Vr nyU© H$ê$Z nwÝhm {bhm.

   1) EH$m AY©JmobmMo KZ’$i 2094 Kgo‘r Amho, Va Ë¶mMr {ÌÁ¶m H$mT>Ê¶mgmR>r nwT>rb H¥$Vr nyU© 
H$am. 

    H¥$Vr … AY©JmobmMo KZ’$i = 
 
....... (gyÌ)

        = 2
3

× 
 
 × r3

       r3 = 

 
 × 3

2 × 
 

       r3 = 1000

       r = 
 
 go‘r 

    H¥$Vr … AY©JmobmMo KZ’$i = 2
3 × πr3  ....... (gyÌ)

      2094  = 
2
3 × 3.14  

 
× r3

       r3 = 
2094

 
 × 3

2 × 3.14

       r3 = 1000

       r = 10  
 
go‘r

   2) bm§~r 16 go‘r, é§Xr 11 go‘r d C§Mr 10 go‘r Agboë¶m YmVyÀ¶m BpîQ>H$m{MVrnmgyZ Á¶mMr 
OmS>r 2 {‘‘r Amho d ì¶mg 2 go‘r Amho Aer H$mhr ZmUr V¶ma Ho$br, Va {H$Vr ZmUr V¶ma 
hmoVrb ho H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

    ¶oWo BpîQ>H$m{MVrgmR>r : l =16 go‘r, b =11 go‘r, h =10 go‘r

    ZmÊ¶mgmR>r : ZmÊ¶mMr OmS>r åhUOoM C§Mr (h1) hmo¶.

    h1 = 2 {‘‘r = 
  
go‘r

    ì¶mg = d = 2 go‘r 

    {ÌÁ¶m = r  = 
  
go‘r
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    ZmÊ¶m§Mr g§»¶m = BpîQ>H$m{MVrMo KZ’$i
1 ZmÊ¶mMo KZ’$i

       =  ....... (gyÌ)

       = 
16 × 11 × 10 

 22
7

 × 1 × 1 × 

       = 
16 × 11 × 10 × 7 × 10

 22 × 2 

    ZmÊ¶m§Mr g§»¶m =  

à. 3 ~) nwT>rb CnàíZ gmoS>dm.

   1) 2.1 go‘r {ÌÁ¶m Agboë¶m JmobmMo KZ’$i Am{U EHy$U n¥îR>’$i H$mT>m. (π 22
7

) 
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   2) EH$m KZmMo KZ’$i 1000 Kgo‘r Amho, Va Ë¶mMo EHy$U n¥îR>’$i H$mT>m. 

   3) AmH¥$VrV dVw©imMr {ÌÁ¶m 7 go‘r Am{U m(arc PQR) = 60° Va,

    i)  dVw©imMo joÌ’$i H$mT>m.  ii)  A(O-PQR) H$mT>m. iii)  A(O-PSR) H$mT>m. 

      

    O

P
Q R

S
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A. H«$. VÁk gXñ¶m§Mo Zmd nXZm‘ emim/H$m¶m©b¶mMo Zmd

1) {OV|Ð {ÌdoXr gh{ejH$ {dXçm {dH$mg _§{Xa Adgar (~wÐþH$), Vm. Am§~oJmd, {O. nwUo

2) S>m°. ^mdZm Omoer {Zd¥ËV ‘w»¶mÜ¶m{nH$m nwUo

3) {dZmoX ~mbgw~«÷Ê¶‘ gmhmæ¶H$ {ejH$ Xr gmD$W B§{S>¶Z Agmo{gEeZ hm¶ñHy$b Am{U 
Á¶w{Z. H$m°boO, S>m|{~dbr.

4) A{OV {VOmoao gmhmæ¶H$ {ejH$ lr Zmam¶Uamd AmMm¶© {dXçm{ZHo$VZ, åh¡gya H$m°bZr 
_moZmoaob ñQ>oeZOdi, _mhþb amoS>, M|~ya, _w§~B©.

5) AVwb nQ>dm gmhmæ¶H$ {ejH$ ^mD$gmho~ {\$amo{X¶m hm¶ñHy$b, {O. Ah_XZJa 

6) gwdUm© Xoenm§S>o gmhmæ¶H$ {ejH$ Ý¶y B§{½be ñHy$b, {O. gmVmam.

7) am_m ìhÝ¶miH$a ‘w»¶mÜ¶mnH$ àm. Zm_Xodamd Xþ§S>JoH$a hm¶ñHy$b _bVdmS>r, Vm. M§XJS>, 
{O. H$moëhmnya

8) ñdmVr XogmB© gmhmæ¶H$ {ejH$ H$_©dra ^mD$amd nmQ>rb {dXçmb¶ d Á¶w{ZAa H$m°boO 
^wBªO, Vm. dmB©, {O. gmVmam.

9) AmÊUmnm narQ> gmhmæ¶H$ {ejH$ Ý¶y B§p½be ñHy$b A±S> Á¶w{ZAa H$m°boO bmQ>, Vm. {eamoi, 
{O. H$moëhmnya. 

10) dfm© _hmOZ gmhmæ¶H$ {ejH$ Am¶. B. Eg. _m°S>Z© B§{½be ñHy$b, XmXa, npíM_, _w§~B©.

11) à_moX ~|Ðo gmhmæ¶H$ {ejH$ a§Jamd Xoe_wI _mÜ¶{_H$ {dXçmb¶, A§~dS>o (~wÐþH$), 
Vm., {O. gmVmam.

12) g§Ord ^moa gmhmæ¶H$ {ejH$ lr aoUwH$m _mÜ¶{_H$ {dXçmb¶ amgo, Vm. IoS>, {O. nwUo. 

13) g{MZ ~Q>dmb n¶©dojH$ JwéZmZH$ hm¶ñHy$b d Á¶w{ZAa H$m°boO, nwUo.

14) lr_. Vé~oZ nmonQ> {Zd¥ËV ‘w»¶mÜ¶m{nH$m g§Kdr Ho$. E_. hm¶ñHy$b, nwUo.

15) _Zrfm nmR>H$ {Zd¥ËV 
‘mÜ¶{‘H$ {ejH$

-

lo¶Zm‘mdbr
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