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H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm AmR>dr : 1

 1) Imbr {Xboë¶m AmH¥$VrMo {ZarjU H$ê$Z Mm¡H$Q>tV ¶mo½¶ g§»¶m g‘yhmMo Zmd {bhm. 

 2) Imbr {Xbobr àË¶oH$ AQ> nyU© H$aUmè¶m àË¶oH$s nmM n[a‘o¶ g§»¶m {bhm.

 i) A§e F$U nyUmªH$ Am{U N>oX YZ nyUmªH$

ii) A§e YZ nyUmªH$ Am{U N>oX F$U nyUmªH$

iii) A§e Am{U N>oX XmoÝhr F$U nyUmªH$

iv) A§e Am{U N>oX XmoÝhr YZ nyUmªH$

 3) Imbr {Xboë¶m g§»¶m n[a‘o¶ g§»¶m AmhoV qH$dm ZmhrV Vo gH$maU {bhm.

A. H«$. g§»¶m n[a‘o¶ g§»¶m H$maU

1) Amho A§e d N>oX nyUmªH$ g§»¶m AmhoV Am{U N>oX eyÝ¶ Zmhr.

2) .............. ................................................................

3) .............. ................................................................

4) .............. ................................................................

5) .............. ................................................................

6) 58 .............. ................................................................

7) .............. ................................................................
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H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm AmR>dr : 2

 4) a Am{U b ¶m XmoZ nyUmªH$ g§»¶m AgVrb, Va Imbrbn¡H$s Zoh‘rM gË¶ ZgUmè¶m {dYmZmg‘moarb 
Mm¡H$Q>rV () Aer IyU H$am.  

  i) a + b hr n[a‘o¶ g§»¶m Agob.  

  ii)  a − b hr n[a‘o¶ g§»¶m Agob. 

  iii) a × b hr n[a‘o¶ g§»¶m Agob. 

  iv)  a ÷ b hr n[a‘o¶ g§»¶m Agob.  

 5) Imbr {Xboë¶m g§»¶maofoÀ¶m AmYmao q~Xÿ R, S, C d D Zo Xe©{dboë¶m n[a‘o¶ g§»¶m {bhm.

  R     S                                   C                                  D     

 6) Imbr {Xboë¶m g§»¶maofoda 
−1
  2  Am{U 

1
5   ¶m g§»¶m XmIdm.

 7) 7
4

4
4

−3
  4

− 1
  4

1
4

, , , ,  ¶m n[a‘o¶ g§»¶m g§»¶maofoImbr {Xboë¶m Mm¡H$Q>tV ¶mo½¶ {R>H$mUr {bhm.

 8)  darb CXmhaU H«$. 7 ‘Yrb g§»¶maofoÀ¶m {ZarjUmdê$Z Imbrb [aH$må¶m Mm¡H$Q>tV <,  =,  > ¶m§n¡H$s 
¶mo½¶ {MÝh {bhm.

  i)   ii)    iii)   

  iv)    v)   vi) 
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 9)  >, < Am{U = ¶m§n¡H$s Imbr {Xboë¶m Mm¡H$Q>tV ¶mo½¶ {MÝh {bhm.

  i)   ii)   iii)   

  iv)   v)    vi)

  vii)   viii)  0             − 3 

 10)  
x
y  d 

p
q  ¶m n[a‘o¶ g§»¶m§‘Ü¶o Oa y Am{U q YZ g§»¶m AgVrb, Va Imbrb {dYmZo gË¶ hmoÊ¶mgmR>r 

[aH$må¶m Mm¡H$Q>tV < , =, > ¶m§n¡H$s ¶mo½¶ {MÝh {bhm.

  i) Oa x × q               y × p Va  

  ii) Oa x × q                y × p Va

  iii) Oa x × q               y × p Va

 11)  Imbr {Xbobr gmaUr nyU© H$am.

A. H«$.  n[a‘o¶ g§»¶m Xem§e ê$n Xem§e ê$n H$go Amho?

1) −1.666... = −1.6 AI§S> AmdVu

2) 3.33... = 3.3
..................................

3) 3.142857142857... = ...................
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4)
...................................
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 12) Imbr {Xboë¶m An[a‘o¶ g§»¶m g§»¶maofoda XmIdm.

 13)       d       ¶m n[a‘o¶ g§»¶m§Mr VwbZm H$aÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  
Am{U2

3 =
2 ×  
3 ×

4
6= 5

2 =
5 ×  
2 ×

15
6=

  ∴ 
4
6

15
6

  ∴ 2
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2

 14)      d       ¶m n[a‘o¶ g§»¶m§Mr VwbZm H$aÊ¶mgmR>r Imbrb H¥$Vr nyU© H$am.

  YZ g§»¶m Zoh‘r F$U g§»¶onojm  AgVo.

  ∴ 
4
7   

− 5
  8

 15) YZ n[a‘o¶ d F$U n[a‘o¶ ZgUmar n[a‘o¶ g§»¶m Amho H$m? H$moUVr?
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 1) AmH¥$Vr‘Ü¶o Oa aofm m || aofm n Am{U aofm l  hr N>o{XH$m Amho Va Imbrb H$moZm§À¶m OmoS>çm {bhm.

  g§JV H$moZ  :  .........................................

  Am§VaH$moZ  :  .........................................

  Am§Vaì¶wËH«$‘ H$moZ  :  .........................................

  ~mhçì¶wËH«$‘ H$moZ  :  .........................................

 2) darb AmH¥$Vr‘Ü¶o Oa m∠b = 75º Agob Va, BVa gd© H$moZm§Mr ‘mno H$mT>m. Ë¶mgmR>r H$moZm§Mm H$moUVm 
JwUY‘© dmnabm Vmo {bhm. 

H$moZmMo Zmd ‘mn H$moZmMm JwUY‘©

m∠c 75o {déX²Y H$moZ EH$ê$n AgVmV.

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

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

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

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

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

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

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

2. g‘m§Va aofm d N>o{XH$m
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 3) AMyH$ n¶m©¶ {ZdS>m.

  1) XmoZ g‘m§Va aofm§Zm EH$m N>o{XHo$Zo N>oXbo AgVm EHy$U ..................... H$moZ V¶ma hmoVmV. 

   A) 2 B) 4   C) 6  D) 8 

  2) g‘m§Va aofm§À¶m N>o{XHo$‘wio V¶ma hmoUmè¶m Am§VaH$moZm§À¶m àË¶oH$ OmoS>rVrb H$moZm§À¶m ‘mnm§Mr ~oarO

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

   A) 90o B) 45o  C) 180o  D) 360o 

  3) aofr¶ OmoS>rVrb H$moZm§À¶m ‘mnm§Mr ~oarO ...................... AgVo. 

   A) 90o B) 45o  C) 180o  D) 360o

 4) Imbr {Xbobr {dYmZo MyH$ qH$dm ~amo~a Vo {bhm.

  XmoZ g‘m§Va aofm§Zm EH$m N>o{XHo$Zo N>oXë¶mda hmoUmè¶m H$moZm§n¡H$s...

  1) g§JVH$moZm§À¶m OmoS>rVrb H$moZ EH$ê$n AgVmV.     .............................

  2) aofr¶ OmoS>rVrb H$moZm§À¶m ‘mnm§Mr ~oarO 180° AgVo.    .............................

  3) Am§VaH$moZm§À¶m àË¶oH$ OmoS>rVrb H$moZ ho nañnam§Mo H$mo{Q>H$moZ AgVmV. ............................. 

  4) ì¶wËH«$‘ H$moZm§À¶m OmoS>rVrb H$moZ EH$ê$n ZgVmV.    .............................

 5) AmH¥$Vr‘Ü¶o Oa m ∠b = 60o aofm m || aofm n, Va Imbrb [aH$må¶m OmJm ^am.

  1) m∠b = 60o  Va m∠d = ...............o  (H$maU ..........................)

  2) m∠c + m∠f = ...............o  (H$maU ..........................)

  3) ∠a Am{U ∠.............. ho ~mhçì¶wËH«$‘ H$moZ AmhoV.

  4) ∠a Am{U ∠e hr ................ H$moZm§Mr OmoS>r Amho.
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 1) KmVm§H$m§À¶m {Z¶‘mg‘moarb Mm¡H$Q>rV ( d ) ¶m§n¡H$s ¶mo½¶ IyU H$am. MwH$sMm {Z¶‘ XþéñV H$ê$Z 
nwÝhm {bhm. (m, n, a, b ¶m nyUmªH$ g§»¶m AmhoV.)  

  i) am × bn = am+n     ..................................................................................

  ii) am ÷ bn = bm−n     .................................................................................. 

  iii) m0 = 1 ; m ≠ 0      ..................................................................................

  iv) (a × b)m  = am × b   ..................................................................................

  v) an = 
1
a−n     ..................................................................................

 2) KmVm§H$m§Mo {Z¶‘ dmnê$Z Imbrb Mm¡H$Q>rV ¶mo½¶ CËVa (g§»¶m/Mb) {bhm.

  i) 52 × 53 = 5      ii) (a2)3 = a        

  iii) 45 ÷ 42 = 4      iv) a− 5 = 1

a
          

  v) x
y )(

3

=      vi) m
n )(

−3
 =  

n
m )(

  vii)   a   = 1 ; a ≠ 0       viii) (p × q)4 = p  × q  

  ix)  ×     =  x10   x) )(   = y12

 3) Imbr {Xboë¶m H¥$Vr nyU© H$am.

  i) 73       ii) (− 8)3    

   73 =   ×   ×     (− 8)3  =  ×  ×       

      =                           = 

  iii)  2
 3

− )
3

(       iv) (0.3)3    

    2
 3

− )
3

(   =  ×  ×        (0.3)3  =  ×  × 

                  =                          = 

3. KmVm§H$ d KZ‘yi

2
3
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 4) Imbr {Xboë¶m H¥$Vr nyU© H$am.

  i) 7293   = ?                

   729 Mo KZ‘yi H$mT>Ê¶mgmR>r àW‘      

   729 Mo ‘yi Ad¶d H$mTy>.

   729 =  ×  ×  ×  ×  ×  

   729 =   ×  ×   = 
3

  ∴  √ 7293  = 

        iii)    3 64
125√  = ?

        n{hbr nX²YV :         Xþgar nX²YV :

        √ 64
125

3                                                √ 64
125

3  =   
1
364

125 )(    

           
( )3 64

1253

m

m
=m

a
b

a

b
= ......... H$maU√ √

√        
(H$maU

1
3

1
3

(64)

(125)
 =     

a
b

m)( m

m
a
b

=                      ............   )
  =  √

3 × ×

3 × ×√
             =  

1
3

1
3

×( × )

×( × )
        

  =   

3
3

3

√
√3

                  =   
( )3

1
3

( )3
1
3

               

         
(=             ...............   H$maU )amm = a

            

1
m(=             ...............   H$maU (am1)   =  a )

  
  

ii)    3 − 2197√   = ?

 →  − 2197 =   ×  ×   = 
3

   ∴   3 − 2197√  = 

√

√

√
√ 
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 5) Imbrb {dYmZo nyU© H$am.

 i) (15)
1
5   = 15 Mo   do ‘yi         

 ii) 27
4
5    =  (274) 

1

   åhUOo 27 À¶m  KmVmMo nmMdo ‘yi.

 iii) 27
4
5   =  

1
527    )(

4

 åhUOo 27 À¶m   ‘yimMm Mm¡Wm KmV.

 iv) b Mo n do ‘yi  Ago {b{hVmV.   

 v) x  ¶m g§»¶oMm dJ©  Agm {b{hVmV, Va x Mo dJ©‘yi  qH$dm  Ago {b{hVmV.

 vi) àË¶oH$ YZ g§»¶obm  dJ©‘yio AgVmV.

 vii) eyÝ¶ ¶m g§»¶oMo KZ‘yi  AgVo.

 viii) 27 À¶m dJm©Mo KZ‘yi =  27 À¶m KZ‘wimMm dJ© 

      (272) 
1

  =  ( 27 
1

 )2

 6) Imbrb gmaUr nyU© H$am.

A.H«$. g§»¶m {H$Vì¶m ‘wimMm {H$Vdm KmV? {H$Vì¶m KmVmMo {H$Vdo ‘yi?

1 ) (64)
3
2 64 À¶m dJ©‘wimMm KZ 64 À¶m KZmMo dJ©‘yi

2) ................... 243 À¶m KZ‘wimMm KZ
.........................................

3) ...................
......................................

121 À¶m nmMì¶m KmVmMo dJ©‘yi

4) (216)
2
3

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

5) ...................
...................................... .........................................
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 1) AmH¥$Ë¶m§Mo {ZarjU H$ê$Z Imbr {Xbobr {dYmZo nyU© H$am. 

 
  

  a) AmH¥$Vr H«$. 1 ‘Ü¶o, q~Xÿ G hm {ÌH$moUmMm ................................ q~Xÿ Amho.

  b) {ÌH$moUmÀ¶m ‘Ü¶Jmg§nmV q~Xÿ (G) ‘wio àË¶oH$ ‘Ü¶JoMo ........... ¶m JwUmoËVamV {d^mOZ hmoVo. 

  c) AmH¥$Vr H«$. 2 ‘Ü¶o, q~Xÿ O hm {ÌH$moUmMm ......................................... q~Xÿ Amho.

 2) AmH¥$VrV ∆ ABC ‘Ü¶o G hm ‘Ü¶Jmg§nmV q~Xÿ Amho, Va Imbrb gmaUr nyU© H$am. 

Oa FG = 3 go‘r, Va aoI GB =?

Oa AE = 15 go‘r, Va GE =?

Oa CD = 6 go‘r, Va CG =? Am{U 
GD =?

 3) Imbr {Xboë¶m nm¶è¶m§Zwgma H¥$Vr H$ê$Z AmH¥$Vr H$mT>m.

  a) bKwH$moZ {ÌH$moUmMm b§~g§nmV q~Xÿ H$mT>Uo.   AmH¥$Vr  

    nm¶ar 1 : bKwH$moZ ∆ ABC H$mTm.

   nm¶ar 2 : Ë¶mMo {VÝhr {eamob§~ H$mT>m.

   nm¶ar 3 : {VÝhr {eamob§~ EH$‘oH$m§Zm Á¶m 
            q~XÿV N>oXVmV Ë¶mbm 'O' Ago 
            Zmd Xçm. 

4. {ÌH$moUmMo {eamob§~ d ‘Ü¶Jm

AmH¥$Vr H«$. 1 AmH¥$Vr H«$. 2

A B

C

F E

G

D

A

B C

EF
O

D

A

E

O

F

B

G

C
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  b) H$moUË¶mhr {ÌH$moUmÀ¶m VrZhr ‘Ü¶Jm H$mT>Uo.           AmH¥$Vr  

   nm¶ar 1 : ∆ ABC H$mT>m. 

   nm¶ar 2 : ~mOy AB Mm ‘Ü¶q~Xÿ {‘idm.  
          Ë¶mbm P Zmd Xçm, aoI CP H$mT>m.  

   nm¶ar 3 : ~mOy BC Mm ‘Ü¶q~Xÿ {‘idm.  
          Ë¶mbm Q Zmd Xçm, aoI AQ H$mT>m.  

   nm¶ar 4 : ~mOy AC Mm ‘Ü¶q~Xÿ {‘idm. 
          Ë¶mbm R Zmd Xçm, aoI BR H$mT>m. 

   nm¶ar 5 : ∆ ABC À¶m aoI CP,  aoI AQ 

                   d aoI BR ¶m VrZ ‘Ü¶Jm AmhoV>. 

  c) {dembH$moZ {ÌH$moUmMm b§~g§nmV q~Xÿ H$mT>Uo.   AmH¥$Vr   

   nm¶ar 1 : {dembH$moZ ∆ ABC H$mT>m.

   nm¶ar 2 : Ë¶mMo {VÝhr {eamob§~ H$mT>m. 

   nm¶ar 3 : Ë¶m {eamob§~m§Zm g‘m{dîQ>>  
          H$aUmè¶m aofm H$mT>m. 

   nm¶ar 4 : Ë¶m aofm {ÌH$moUmÀ¶m ~mhç  
               ^mJmV Á¶m q~XÿV N>oXVmV Ë¶m  
               q~Xÿbm 'O'  Ago Zmd Xçm. 
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{Xboë¶m {dñVma gyÌm§Mm Cn¶moJ H$ê$Z Imbrb Mm¡H$Q>tV ¶mo½¶ Vo nX {bhm.

  (I)  (x + a) (x + b) Mm {dñVma 

 1) {dñVma gyÌm§Mm Cn¶moJ H$ê$Z Imbrb Mm¡H$Q>rV ¶mo½¶ Vo nX {bhm.

  a) (x + 2) (x + 5)  = x2 + (  +   ) x + (2 × 5)

                                       = x2 +  + 10

  b) (y - 3) (y + 1)  = y2 + (  + 1) y +  

                                       = y2 -   - 

 2) {dñVma H$am.
  a) (x + 4) (x - 3) b)  (p - 2) (p - 7)  

  c) (x - 4) (x + 1) d)  a + 2
5( (  a __ 3

5( ( 

5. {dñVma gyÌo

 (102)2   =  (100 + 2)2

   = 1002 +  + 22

   = 10000 +  + 4 

   =  

 (49)2=  (50 - 1)2

       =  - 2 × 50 × 1  + 12

       =  - 100 + 1

      = 

 (4p - q)2   

  =  (4p)2 - 8pq +  

  =   - 8pq + 

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

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

 iii) (a + b) (a - b) = a2 - b2  49 × 51 = (50 -1) ×  

 =  
2
 -  

2

=  -   

=   

 (x + a) (x + b) = x2 + (a + b) x + ab
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 3) {dñVma gyÌmMm dmna H$ê$Z {H$‘Vr H$mT>m.

  a) 49 × 52  b) 99 × 98      

  = (50 - 1) (50 + 2)
   = (50)2 + (- 1 + 2) × 50 + [(- 1) × 2]
   = 2500 + 1 × 50 - 2
   = 2500 + 50 - 2
   = 2548

 4) MyH$ AYmoao{IV H$am d ¶mo½¶ J{UVr ‘m§S>Ur H$ê$Z Mm¡H$Q>tV CXmhaU nwÝhm gmoS>dm.

(y - 3) (y + 1) = y2 - (3 + 1) y + (- 3) × 1 

                       = y2 - 4y - 3

(y - 4) (y - 1) = y2 - (4 - 1) y - (- 4) × (- 1) 

                        = y2 - 3y - 4

(2y - 4) (2y - 1) = 2y2 + (- 4 - 1) y + (- 4) × (- 1) 

                           = 2y2 - 5y + 4

 5) EH$m Am¶VmMr bm§~r hr é§Xrnojm 2 go‘rZo OmñV Amho. Am¶VmMr bm§~r d é§Xr 1 go‘rZo dmT>{dbr, 
Va Am¶VmMo joÌ’$i {H$Vr hmoB©b?

  CH$b : Am¶VmMr é§Xr x go‘r ‘mZy  

  ∴  Am¶VmMr bm§~r  =     go‘r  

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

   {Xboë¶m AQ>rZwgma,

  ∴ Am¶VmMo joÌ’$i  =    (x + 1) 

              =   x2 + (  +  ) x + 3

      =   x2 +  + 3

         ∴ Am¶VmMo joÌ’$i    Mm¡go‘r hmoB©b.

x go‘r

(x + 1) go‘r
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 n{hbr ~mOy

  Xþgar ~mOy

H$U© =  x go‘r

 6) EH$m g§»¶oV 2 d 3 {‘idyZ ¶oUmè¶m g§»¶m§Mm JwUmH$ma {dñVma gyÌ dmnê$Z H$am. 

  CH$b : EH$ g§»¶m x ‘mZy.

  ∴ EH$m g§»¶oV 2 d 3 {‘idyZ V¶ma hmoUmè¶m g§»¶m : (x + 2) d (x + 3) 

  {Xboë¶m AQ>rZwgma,

  ∴  JwUmH$ma  = (x + 2) × (x + 3)

      = x2 + (  +  ) x +  

     = x2 +   + 6

 7) EH$m H$mQ>H$moZ {ÌH$moUmÀ¶m H$mQ>H$moZ H$aUmè¶m ~mOy H$Um©nojm AZwH«$‘o 1 go‘r d 2 go‘r Zo H$‘r AmhoV, 
Va Ë¶m H$mQ>H$moZ {ÌH$moUmMo joÌ’$i H$mT>m.

 (II)  (a + b)3 Mm {dñVma 

(a + b)3 = a3 + b3 + 3ab (a + b) 
(a + b)3 = a3 + 3a2b + 3ab2 + b3
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 1) Imbr {Xbobr H¥$Vr nyU© H$am.

  a)  (2p + 4)3   =  (  )3 + 3  (2p)  (4) + 3 (2p) (4)  + 43 

                =  8p3 +   + 96p + 64

  b)  (71)3   =  (70 + 1)3 

        =  (70)3 + 3 (70)   (1) + 3 (70) (1)2 + 1  

        =  343000 + 14700  +    + 1

            =  

 2) Imbrb ametMm {dñVma H$am.

  1)  (5 + y) 3  2) ( (p + 1
2

3

 3) (a + b)3 = a3 + 3a2b + 3ab2 + b3 ¶m {dñVma gyÌmMm dmna H$ê$Z {H$‘Vr H$mT>m.

  1)  (51)3  2)   (92)3
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 4) MyH$ emoYyZ AYmoao{IV H$am d ¶mo½¶ J{UVr ‘m§S>Ur H$ê$Z Mm¡H$Q>rV CXmhaU nwÝhm gmoS>dm.

 ( (+ b
a

3a
b

 = ( (3a
b

+ 3 × ( (2a
b

× ( (b
a  + 3 × ( (b

a   ( (2a
b

+ ( (3b
a

              =  a 3

b3  +  3a 2

b
  + 3b

a   +  b3

a3                    

(2p + 5q)3 = (2p)3 + 3 × (2p)2  × 5q + 3 × 2p × (5q)2 + (5q)3

                 = 6p3 + 30p2q  + 30pq2 + 125q3

(91)3 = (90 + 1)3

         = (90)3 + 3 × 12  × 90 + 3 × 90 × 12 + (1)3

         = 27000 + 24,200 + 270 + 1

         = 51,471

 5) x  ‘Ü¶o 5 {‘idyZ Ë¶mMm KZ H$mT>m.

   

 6) Oa a + b = 7 d a3 + b3 = 91 Va ab = ? 7)  Oa a + b = 4 d ab = 3 Va a3 + b3 = ?
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   ho H$ê$Z ~Km.

 OmoS>mo ãbm°H$Mm dmna H$ê$Z Imbrb AmH¥$VrV XmI{dë¶mà‘mUo H¥$Vr H$ê$Z ~Km.

(a + b)3 = a3 + 3a2b  + 3ab2 + b3

a

a

a

b
b

b

a3 ab2 ab2 ab2 b3a2b a2b a2b+ + +

(III) (a - b)3 Mm {dñVma  

 1) Imbr {Xbobr H¥$Vr nyU© H$am.

  a) (3m - 1)3  = (  )3 - 3 × (3m)   × 1 + 3 × 3m × 1   - 13 

                = 27m3-   + 9m - 1

  b) 993 = (100 -1)3  = (100)3 - 3 × (100)   ×  1 + 3 × 100 × 1   - 13

                         = 1000000 - 30000 +  - 1

                         =  

 2) Imbr {Xboë¶m ametMm {dñVma H$am.

  1) (2m - 3)3  2) ( (- b
a

3a
b

(a - b)3 = a3 - 3a2b  + 3ab2 - b3

(a - b)3 = a3 - b3 - 3ab (a - b)
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 3) (a - b)3 = a3 - 3a2b + 3ab2 - b3 ¶m {dñVma gyÌmMm dmna H$ê$Z Imbrb {H$‘Vr H$mT>m.

  a) (98)3  b)  (49)3

 4) gai ê$n Xçm.

  (4m - 3)3 - (4m + 3)3

 5) EH$ g§»¶m d {VMr JwUmH$ma ì¶ñV g§»¶m ¶m§À¶mVrb ’$aH$mMm KZ {H$Vr Agob?

 6) Oa a - b = 3 d a3 - b3 = 63 Va ab = ? 7) Oa a - b = 2 d ab = 15 Va a3 - b3 = ?
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 (IV) (a + b + c)2 Mm {dñVma  

 1) Imbr {Xboë¶m H¥$Vr nyU© H$am. 

  a) (4p + 3q + 5)2 = (4p)2 + (  )2 + (5)2 + 2 × 4p ×   + 2 × 3q × 5 + 2 × 5 ×  

                  = 16p2 +  + 25 +   + 30q + 40p 

  b) (2a - 3b + 4)2 + (2a + 3b + 4)2

    =   (2a)2 + (  )2 + (4)2 + 2 × 2a × (  ) + 2 × (-3b) × 4 + 2 × 4 × (2a) + (2a)2  

        +  (3b)2 +  + 2 × 2a × (3b) + 2 × (3b) × 4 + 2 × 4 × 2a

    =  4a2 +  +16 -  - 24b + 16a + 4a2 + 9b2 +  + 12ab + 24b + 16a

    =  8a2 +  + 32a + 32

 2) Imbr {Xboë¶m ametMm {dñVma H$am.

  i) (p - 2q + 3)2 

  ii) (7m + n - 4)2

c

b

a

a

ac

ac

bc

bc

ab

ab

a2

b2

c2

b c

∴ (a + b + c)2  = a2 + b2 + c2 + 2ab + 2bc + 2ac
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 3) gai ê$n Xçm.

  i) (p + 3r + q)2 - (p - 3r + q)2

 4) EH$m VrZ A§H$s g§»¶oVrb EH$H$, XeH$ d eVH$ ñWmZmVrb A§H$ AZwH«$‘o x, y d z AmhoV, Va Ë¶m 
g§»¶oMm dJ© H$mT>Ê¶mgmR>r Imbrb H¥$Vr H$am.

  CH$b : VrZ A§H$s g§»¶m = (100 z + 10 y + x)

   VrZ A§H$s g§»¶oMm dJ© (  )2

   = (100 z)2 + (  )2 + (x)   + 2 ×  × 10y + 2 ×  × x + 2 × x × 100z

   = 10000z2 +   y2  + x2 +   + 20yx +  

   ∴ VrZ A§H$s g§»¶oMm dJ© =  

 5) Oa a2 + b2 + c2 = 29 d ab + bc + ca = 26, Va a + b + c = ?
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 1) Imbr {Xbobr gmaUr nyU© H$am.

{ÌnXr dJ©nXmMm ghJwUH$ ‘Yë¶m nXmMm ghJwUH$ pñWanX

3p2 − 2p + 9 3 − 12 9

x2 +7x + 8 ............ ............ ............

5y2 + 5y − 7 ............ ............ ............

ax2 + bx + c ............ ............ ............

 2) XmoZ g§»¶m§À¶m JwUmH$ma d ~oaOodê$Z Ë¶m XmoÝhr g§»¶m emoYm d Imbr {Xbobr gmaUr nyU© H$am.

JwUmH$ma ~oarO n{hbr g§»¶m Xþgar g§»¶m

18 9 3 6

45 14 ............ ............

9 − 10 ............ ............

100 − 25 ............ ............

− 60 4 ............ ............

− 36 − 5 ............ ............

 3) Imbr {Xbobr H¥$Vr nyU© H$am.

  a) x2 + 9x + 14  = x2 +  +  + 14

                                   =  x (x + 7) +  (x + 7)                               

                  = (x + 7) (x + 2)

  b) 4y2 + 9y − 9 = 4y2 +  +  − 9

                                   = 4y (y + 3) −  (y + 3)                               

                  = (y + 3)   

6. ~¡{OH$ ametMo Ad¶d

14

2 7

9x =  + 

4 × − 9 = − 36

12 −3

9y =  − 
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 4) Ad¶d nmS>m.

  a) 5y2 + 2y − 7 b) 3p2 − 12p + 9

 5) EH$m Mm¡agmMo joÌ’$i x2 + 6x + 9 Mm¡go‘r Amho, Va Ë¶m Mm¡agmMr ~mOyMr bm§~r {H$Vr?

   CH$b :  Mm¡agmMo joÌ’$i = x2 + 6x + 9

              =  x2 +  +  + 9  

                =  x(x + 3)  +  (x + 3)

                =  (x + 3)   

                  =  (  )2

                    =  ( ~mOy )2 ∴ Mm¡agmMr ~mOy =  go‘r

 6) EH$m Am¶VmMo joÌ’$i x2 + 9x + 18 Mm¡go‘r Amho. Ë¶m Am¶VmMr bm§~r (x + 6) go‘r Amho, Va Ë¶m 
Am¶VmMr é§Xr H$mT>m.

 7) EH$m dVw©imMo joÌ’$i π (y2 − 6y + 9) Mm¡go‘r Amho, Va dVw©imMr {ÌÁ¶m H$mT>m.

  (dVw©imMo joÌ’$i = πr2 )

 x
2 + 6x +

 9
?

?

?

?
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a3 + b3 = (a + b) (a2 − ab + b2)

 8) AmH¥$VrV KamMr q^V {’$H$Q> {Ziçm a§JmZo a§J{dbobr Amho, Va AmH¥$VrVrb 
  a) JS>X {Ziçm a§JmZo a§J{dboë`m ^mJm§Mo EHy$U joÌ’$i H$mT>m.
  b) XadmOm d {IS>H$s dJiyZ q^VrMo joÌ’$i H$mT>m.
    

a3 + b3 Mo Ad¶d

 1) Imbr {Xboë¶m H¥$Vr nyU© H$am.

  a) 2k3 + 16m3 =  2 (  +  ) 
                                 =  2 (k + 2m) (k2 − 2km + 

2 )                                
            =  2 (k + 2m) (k2 − 2km +  )

  b) 1
27y3

y3 + ( (1
3yy +   = ][y2 − y  ×                  + ( (

2

          

 

                   =  ( (1
3y

y +    )(y2 −                  + 1

 2) Ad¶d nmS>m.

  a) 125p3 + 27  b) m3 + 64
m3

8

1

x

x

3x

5

{IS>H$s

XadmOm
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 3) Oa a2 − ab + b2 = 15 d a + b = 3 4) Oa a + b = 7 d a3 + b3 = 84     

  Va a3 + b3 = ?  Va a2 − ab + b2 = ?

 a3 − b3 Mo Ad¶d

                           a3 – b3  = (a − b) (a2 + ab + b2)

 1) Imbr {Xboë¶m H¥$Vr nyU© H$am.

  a) 64k3  −  8m3  =   − (2m)3  

                                  =  (4k − 2m) [  + (4k) × (2m) + 
 ]                                

                 =  (4k − 2m) (  + 8km +  ) 

  b) 125y3 − 27
y3  = (5y)3 − ( 3

y )  

     =  ( (3
y

5y −   (5y2) + (5y)   ×                 + ( (( (3
y

2[ ]
     = ( (3

y
5y −    ( (25y2 +  + 

y2

 2) Ad¶d nmS>m>.

  a) 27x3 − 8y3   b) z3 − 125q3  
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  c) p3 −  1
p3   d) 343a3 − 216b3  

 3) Oa a2 + ab + b2 = 109 d a − b = 2 4) Oa a − b = 5 d a3 − b3 = 125     

  Va a3 − b3 = ?  Va a2 + ab + b2 = ?

JwUmoËVar¶ ~¡{OH$ amer (Rational algebraic expressions)

  A  Am{U B ¶m XmoZ ~¡{OH$ amer AgVrb, Va 
A
B  ¶m amerbm JwUmoËVar¶ ~¡{OH$ amer åhUVmV. 

  ~¡{OH$ ametMo ^mJmH$ma H$aVmZm N>oX qH$dm ^mOH$ eyÝ¶ Agy eH$V Zmhr. (B = O)

 1) Imbrb H¥$Vr nyU© H$am.

  a) 
p2 + 14p + 40

p2 + 2p − 8
  ×  

p2 + 5p − 14
p2 + 7p − 30

    b)   
2m − 3

m2 + 5m + 6
  ÷ 

4m2 − 9
m + 3

 

   = 
(p + 4) (p + 10)
(p + 4) (p − 2)    × 

             (p − 2)
(p + 10) 

     = 
2m − 3

 (m + 3)
 × 

m + 3

            (2m − 3)

   = (p − 3)      = 
1

 (m + 2)
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 2) gmono ê$n Xçm.

  a)    
x2  −  4
x3 − 8

  ×  
x2 + 2x + 4

x + 2   b)   
m2 − 9

m2 + 5m  + 6
 ÷ 

3 − m
m + 2

 3) qH$‘V H$mT>m. 4) gmoS>dm.

  
173 − 153

172 + 17 × 15 + 152     
253 + 133

950  + 132                                        

  a3  − b3 = (a + b) (a2 + ab + b2)

  ¶m Ad¶dgyÌmMm dmna H$ê$Z 

  = 
               (172 + 17 × 15 + 152)  

(172 + 17 × 15 + 152)

  =

  = 

  CËVa : 



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm AmR>dr : 27

 1) Imbr {Xboë¶m gmaUtMo {ZarjU H$am d [aH$må¶m Mm¡H$Q>r nyU© H$am.

’w$bm§Mr g§»¶m qH$‘V (`)

1 8

2 16

10

20

  A)  ’w$bm§Mr g§»¶m dmT>br H$s Ë¶m§Mr qH$‘V ..................... (dmT>Vo/H$‘r hmoVo.)

  ~) CXçmZ ñdÀN> H$aUmè¶m ì¶³VtMr g§»¶m dmT>br H$s bmJUmam doi .............. (dmT>Vmo/H$‘r 
hmoVmo.)

 2) Imbr {Xboë¶m gmaUr H«$. 1 d 2 Mo {ZarjU H$ê$Z [aH$må¶m Mm¡H$Q>r nyU© H$am. Ë¶mdê$Z Ë¶mnwT>rb 
{dYmZo nyU© H$am.

      gmaUr H«$. 1

e|JXmUm 
bmSy>§Mr 
g§»¶m

qH$‘V 

(én¶o)

JwUmH$ma 

(g§»¶m × qH$‘V)

JwUmoËVa
g§»¶m 
qH$‘V  

1 8 1 × 8 = 8
1
8

3 24 3 × 24 =  
3
24 

=
 

1
8

5 40 5 × 40 =   
5
40 

= 

10 80 10 × 80 =  
10
80 

=
 

1
8

7. MbZ

( ) 

CXçmZ ñdÀN> H$aUmè¶m 
ì¶³VtMr g§»¶m

CXçmZ ñdÀN>VogmR>r 
bmJUmam doi ({‘{ZQ>o)

2 40

4 20

8

16

A) ~)
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gmaUr H«$. 2

JmS>rMm doJ 
({H$‘r/Vmg)

A§Va nma H$aÊ¶mgmR>r
bmJUmam doi (VmgmV)

JwUmH$ma JwUmoËVa 

30 4 30 × 4 =    
30
4  

=
 
15
1

40 3 40 × 3 = 120 
40 
3  

=  

60 2 60 × 2 =  
60
2  

= 
 

120 1 120 × 1 = 120
1

 =
 

  a) e|JXmUm bmSy>§Mr g§»¶m dmT>br H$s Ë¶m§Mr qH$‘V ............... (dmT>Vo/H$‘r hmoVo.)

  b)  JmS>rMm doJ dmT>{dbm H$s A§Va nma H$aÊ¶mgmR>r bmJUmam doi ............... (dmT>Vmo/H$‘r 
hmoVmo.)

  c)  gmaUr H«$. 1 ‘Yrb XmoÝhr ametMo ............... (JwUmoËVa/JwUmH$ma) pñWa (g‘mZ) Amho.

  d)  gmaUr H«$. 2 ‘Yrb XmoÝhr ametMm ............... (JwUmoËVa/JwUmH$ma) pñWa Amho.

  e)  Ooìhm XmoZ ametMo JwUmoËVa pñWa AgVo Voìhm Ë¶m amet‘Ü¶o .................. (g‘MbZ/
ì¶ñVMbZ) AgVo.

  f) Ooìhm XmoZ ametMm JwUmH$ma pñWa AgVmo Voìhm Ë¶m amet‘Ü¶o  .................. (g‘MbZ/
ì¶ñVMbZ) AgVo.

 3) Imbr {Xboë¶m amet‘Yrb MbZmMm àH$ma AmoiIm d {MÝhm§Mm dmna H$ê$Z {bhm.

A. 
H«$.

amer - 1 amer - 2
MbZmMm 

àH$ma
{MÝhm§Mm dmna 
H$ê$Z boIZ

1) ‘oWrMr OwS>r (x) OwS>rMr qH$‘V (y) g‘MbZ x ∝ y

2) EH$m {XdgmV dmMboë¶m 
nmZm§Mr g§»¶m (m)

g§nyU© nwñVH$ dmMÊ¶mgmR>r bmJUmao 
{Xdg (n)

3) ‘Owam§Mr g§»¶m (p) H$m‘ nyU© hmoÊ¶mgmR>r bmJUmao {Xdg (q)

4) Imoë¶m§Mr g§»¶m (a) Imoë¶m§Mo joÌ’$i (b)

5) dmhZmMm doJ (v) A§Va nma H$aÊ¶mgmR>r bmJUmam doi (t)
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 4) m  ho  n er g‘MbZmV Amho. Ooìhm m = 36 Voìhm n = 9, Va MbZmMm pñWam§H$ H$mT>m d MbZmMo 
g‘rH$aU {bhm.

  m    ∝   

  m  =     n (k hm pñWam§H$)

  36 =  k ×    

  ∴ k = 9  

  ∴ k =  (MbZmMm pñWam§H$)

  ¶mdê$Z m = kn åhUOoM m =  n ho MbZmMo g‘rH$aU {‘iVo.

 5) a  ho  b er g‘à‘mUmV Amho, Va Imbr {Xbobr H¥$Vr nyU© H$ê$Z gmaUr ^am.

a 12 ? 32 ?

b 3 15 ? 5.5

  a) a ∝ b b)   b = 15 hr qH$‘V MbZmÀ¶m g‘rH$aUmV R>ody. 

   ∴ a = kb (k hm pñWam§H$)  a = 4b  ..................... (MbZmMo g‘rH$aU) 

   a = 12,   b = 3  ¶m {H$‘Vr R>ody  ∴ a = 4 ×    

    =  k ×    ∴ k = 12
3            ∴ a =         

     ∴ k =   (MbZmMm pñWam§H$)

     ∴ a =    b (MbZmMo g‘rH$aU)

  c) a = 32 hr qH$‘V MbZmÀ¶m g‘rH$aUmV d)  b = 5.5 hr qH$‘V MbZmÀ¶m g‘rH$aUmV R>ody. 
   R>ody.  a = 4b  .............. (MbZmMo g‘rH$aU)

   a = 4b  ............... (MbZmMo g‘rH$aU)  a = 4 ×  

   ∴  = 4b   ∴ a = 

   ∴ b = 32
4

   ∴ b =   
a 12 ........ 32 ........

b 3 15 ........ 5.5
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 6) m Mr qH$‘V n2  À¶m g‘à‘mUmV ~XbVo. m = 4 AgVmZm n = 6, Va n = 3 AgVmZm m Mr qH$‘V        
H$mT>m.

m 4

n 6 3

   m ∝ n2    ∴ m =  1
9

 n2  (MbZmMo g‘rH$aU)

   ∴ m = kn2 (k hm pñWam§H$)   ∴ n = 3 hr qH$‘V MbZmÀ¶m g‘rH$aUmV R>ody.

   m = 4  d n = 6  ¶m {H$‘Vr R>ody   ∴ m =  1
9

 ×  
2        

=  1
9

 ×   

      =  k × 62       ∴ m = 

      ∴ k = 
36

 = 1
9

 (MbZmMm pñWam§H$)    

 7) {nedrV Vob ^aÊ¶mÀ¶m ¶§ÌmX²dmao 6 Vmgm§V 840 {neì¶m ^aë¶m OmVmV, Va Ë¶mM ¶§ÌmX²dmao 5 Vmgm§V 
{H$Vr {neì¶m ^aë¶m OmVrb?

{neì¶m§Mr g§»¶m 

^aÊ¶mgmR>r bmJUmam doi

 8) Am{XË¶ 15 {‘{ZQ>m§V 900 eãX Q>mB©n H$aVmo, Va Vmo 60 goH§$XmV {H$Vr eãX Q>mB©n H$aob?

doi (goH§$XmV)

Q>mB©n Ho$bobo eãX
1 {‘{ZQ => 
60 goH§$X
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 9) Oa m  ho  n À¶m ì¶ñV MbZmV Amho, 
  Va Imbr {Xbobr gmaUr nyU© H$am.  

m 12 24

n 4 6

  a)   m ∝ 1
n

  

   ∴ mn = k  (k hm pñWam§H$)

   m = 12 d n = 4 ¶m {H$‘Vr R>ody

     ×  = k

   ∴ k =   (MbZmMm pñWam§H$)

   ∴ mn =   (MbZmMo g‘rH$aU)

  b) n = 6 hr qH$‘V MbZmÀ¶m g‘rH$aUmV 
   R>ody.

   ∴ mn =     ......... MbZmMo g‘rH$aU

   ∴ m  ×  = 

   ∴ m = 

   ∴ m =    

  c)  m = 24 hr qH$‘V MbZmÀ¶m g‘rH$aUmV
    R>ody.

   ∴ mn =    ........ MbZmMo g‘rH$aU

   ∴  ×n = 

   ∴ n = 

   ∴ n =  

1 Vmg => 
60 {‘{ZQo

 10) EH$ JmS>r 75 {H$‘r/Vmg 
¶m EH$g‘mZ doJmZo YmdV 
Amho, Va

  i)  Vr JmS>r 20 {‘{ZQ>m§V {H$Vr 
A§Va OmB©b?

      ii)  Ë¶m JmS>rbm 250 {H$‘r A§Va OmÊ¶mgmR>r 
{H$Vr doi bmJob?

A§Va ({H$‘r ‘Ü¶o)

doi ({‘{ZQ>m§V)

 11)  x ho y3 er ì¶ñV MbZmV ~XbVo. x = 3 

AgVmZm y = 2, Va MbZmMm pñWam§H$ H$mT>m 
d MbZmMo g‘rH$aU {bhm.

  x ∝ 1
y3

  ∴ x =   1
y3   (k hm pñWam§H$)

  ∴ k = x × y3  =  ×  
3
  

  ∴ k =   (MbZmMm pñWam§H$)

  ∴ x ×  y3  =   (MbZmMo g‘rH$aU)
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 12) VrZ ì¶³Vr EH$m emioMo a§JH$m‘ 4 {Xdgm§V nyU© H$ê$ eH$VmV.

  a) Ë¶m§À¶mVrb EH$ ì¶³Vr H$m‘ gwê$ hmoÊ¶mnyduM naJmdr {ZKyZ Jobr, Va AmVm a§JH$m‘ nyU© hmoÊ¶mg 
{H$Vr {Xdg bmJVrb?

  b) Oa g§nyU© a§JH$m‘ EH$mM {XdgmV g§ndm¶Mo Agob, Va EHy$U {H$Vr ì¶³VtMr Amdí¶H$Vm nS>ob?

ì¶³VtMr g§»¶m 3

a§JH$m‘mg bmJUmao {Xdg 4

 13) EH$m eoVH$è¶mH$S>o 20 OZmdam§Zm 6 {Xdg nwaob EdT>m IwamH$ Amho. Oa OZmdam§Mr g§»¶m 10 Zo 
dmT>{dbr, Va VodT>mM IwamH$ {H$Vr {Xdg nwaob?

OZmdam§Mr g§»¶m

{Xdg

 14) EH$m H$maImÝ¶mV 24 ¶§Ìm§X²dmao H$mhr dñVy 35 {Xdgm§V V¶ma Ho$ë¶m OmVmV, VodT>çmM dñVy 28 {Xdgm§V 
V¶ma H$aÊ¶mgmR>r ¶§Ìm§Mr g§»¶m {H$Vr Agmdr?

¶§Ìm§Mr g§»¶m

bmJUmao {Xdg



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm AmR>dr : 33

 15) 15 ì¶³VtZm EH$ eoVVio V¶ma H$aÊ¶mgmR>r 48 {Xdg bmJVmV, Va 30 

{Xdgm§V Ë¶m eoVViçmMo H$m‘ nyU© H$aÊ¶mgmR>r {H$Vr ì¶³Vr bmJVrb?

‘Owam§Mr g§»¶m (n) 15

bmJUmao {Xdg (d) 48 30

  H$m‘ nyU© hmoÊ¶mgmR>r bmJUmao {Xdg Am{U ì¶³VtMr g§»¶m ¶mV  MbZ AgVo.

  ∴  d ∝ 1
n   ∴ d × n = k  (k hm pñWam§H$)

  Ooìhm n = 15 Voìhm d = 48

  ∴ k = d × n =  ×  =  (MbZmMm pñWam§H$)   

  AmVm d = 30 AgVmZm n = {H$Vr ho H$mTy>
  d × n =   k  

  ∴  × n =    ∴ n =   = 

  ∴  eoVViçmMo H$m‘ 30 {Xdgm§V nyU© H$aÊ¶mgmR>r  ì¶³Vr bmJVrb.

 16) EH$m {dXçmb¶mV àË¶oH$s 45 {‘{ZQ>m§À¶m 8 Vm{gH$m hmoVmV. emioMr doi VodT>rM R>odyZ 9 Vm{gH$m 
¿¶m¶À¶m AgVrb, Va àË¶oH$ Vm{gH$m {H$Vr {‘{ZQ>m§Mr Agmdr?

Vm{gH$m§Mr g§»¶m

Vm{gHo$Mm H$mbmdYr
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 17) EH$ JmS>r 45 {H$‘r/Vmg doJmZo H$mhr A§Va 4 Vmgm§V OmVo, Va 60 {H$‘r/Vmg doJmZo VodT>oM A§Va 
OmÊ¶mgmR>r {H$Vr doi bmJob?

doJ ({H$‘r/Vmg)

doi (Vmg)

 18) EH$m ì¶³Vrbm B‘maVrÀ¶m Hw§$nU q^Vrbm a§J XoÊ¶mgmR>r 24 {Xdg bmJVmV, Va Imbrb CXmhaUmVrb 
[aH$må¶m Mm¡H$Q>rV AMyH$ CËVa {bhm d Imbr {Xboë¶m àíZm§Mr CËVao {bhm.

  a) CXmhaUmdê$Z MbZmMm àH$ma AmoiIm..........................................................

  b) MbZmMm pñWam§H$ (k) =  .........................................................

  c) MbZmMo g‘rH$aU :  .........................................................

  d) gmaUr nyU© H$am. .....
x ........ ........ ........ ........

.....
y ........ ........ ........ ........

1 2 3 4 5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20 21 22 23 24

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24

  {Xdg

1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

19 20 21 22 23 24

 {Xdg 12 {Xdg

24 {Xdg
1 

ì¶³Vr

4 
ì¶³Vr

ì¶³Vr

3 
ì¶³Vr

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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 1) Imbr {Xboë¶m AmH¥$VrMo {ZarjU H$am d Mm¡H$moZmÀ¶m àH$mamMo Zmd {bhm.

 2) AmoiIm nmhÿ!  ‘r H$moU? 

  a) ‘mPo Mmahr H$moZ H$mQ>H$moZ AmhoV. ‘mPo H$U© EH$ê$n AmhoV. ‘mÂ¶m bJVÀ¶m XmoZ ~mOyMr bm§~r 

{Xë¶mg ‘mPr aMZm H$aVm ¶oB©b. ..........................

  b) ‘mÂ¶m Mmahr ^wOm g‘mZ bm§~rÀ¶m AgyZ g§‘wI H$moZ EH$ê$n AmhoV. ...........................

  c) ‘mÂ¶m Mma ~mOy§n¡H$s g§‘wI ~mOy§Mr EH$M OmoS>r g‘m§Va Amho. ‘mÂ¶m bJVÀ¶m H$moZm§n¡H$s XmoZ 

OmoS>çm nañnanyaH$ AgVmV. ..........................

  d) ‘mÂ¶m g§‘wI ^wOm nañnam§Zm g‘m§Va AgyZ Ë¶m g‘mZ bm§~rÀ¶m AmhoV. ‘mPo H$U© EH$‘oH$m§Zm 

Xþ^mJVmV. ..........................

 3) Imbr {Xbobr {dYmZo MyH$ H$s ~amo~a Vo {bhm. 

  a) àË¶oH$ H$mQ>H$moZ Mm¡H$moZ Mm¡ag AgVmo.  ........................

  b) àË¶oH$ g‘^wO Mm¡H$moZ Mm¡ag AgVmo. .........................

  c) Am¶VmMo H$U© g‘mZ bm§~rMo AgVmV. .......................

  d) g‘m§Va^wO Mm¡H$moZmÀ¶m bJVÀ¶m H$moZm§Mr ~oarO 180° AgVo. .......................

  e) g‘b§~ Mm¡H$moZmV bJVÀ¶m H$moZmÀ¶m Mman¡H$s XmoZ OmoS>çm nañnam§Mo nyaH$ H$moZ AgVmV. ...........

  f) àË¶oH$ Mm¡ag hm Am¶V AgVmo. .......................

8. Mm¡H$moZ aMZm d Mm¡H$moZmMo àH$ma

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

A B

CD

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

A

B

C

D

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

J
K

M

L

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

C

A B

D
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 4) aMZm H$am. 

  a) Mm¡H$moZ ABCD Agm H$mT>m H$s, 
   l (AB) = 5 go‘r, l (BC) = 6 go‘r, 
   m∠A = 70o, m∠B = 120o,  m∠C = 90o. 

  b) Mm¡H$moZ PINK Agm H$mT>m H$s, 
   l (PI) = 7 go‘r, l (IN) = 6 go‘r, 
   m∠P = 60o, m∠I = 100o, m∠N = 100o. 

 5) AmH¥$Vr‘Ü¶o, ABCD hm g‘m§Va^wO Mm¡H$moZ Amho, Va x Mr qH$‘V H$mT>m.

  CH$b : g‘m§Va^wO Mm¡H$moZmV g§‘wI ~mOy g‘mZ bm§~rÀ¶m åhUOoM EH$ê$n AgVmV. 
    ∴ ~mOy AB = ~mOy CD 

    ∴ 5x − 1 =  

               5x −  = 5 +1

                 2x  =               

                    x = 6
2  =  

    x Mr qH$‘V ...... Amho. 

A

B

D

C

5x −1

3x + 5
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 6) AmH¥$Vr ‘Yrb PQRS hm g‘b§~ Mm¡H$moZ Amho ~mOy PQ || ~mOy SR Va x Am{U y Mr qH$‘V H$mT>m.

 7) ABCD hm g‘^wO Mm¡H$moZ Amho, Va Imbrb CXmhaUo gmoS>dm. 

  a) Oa m∠DAB = 80° Amho,  b) Oa l (DB) = 6 go‘r Am{U l (AC) = 8 go‘r,
   Va Cd©[aV {VÝhr H$moZm§Mo ‘mn H$mT>m.  Va l (AB) = ?

   CH$b : 

     m∠ABC = ......

     m∠BCD = ......

     m∠ADC = ......

 8) Am¶V ABCD ‘Ü¶o, l (AB) = 7 go‘r, l (BE) = 12.5 go‘r Va, l (BD), l (CD) d  l (AD)  emoYyZ 
ñnîQ>rH$aU {bhm.

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

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

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

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

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

E

D

C

A

B

C
??

?
B

80º

D

A

C

B

O

D

A

75º

xº

(y + 30)º

(3y + 10)º

S

P

Q R
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 1) Imbr {Xboë¶m [aH$må¶m Mm¡H$Q>tV ¶mo½¶ g§»¶m {bhm.

  a)   25
100

  =  eoH$S>m  =  % 

  b)   78%  =            

  c)    eoH$S>m 57  =        

  d)   400 Mm eoH$S>m 20 = 400 ×   =  

  e)   1200 Mo 15% = 1200 ×   = 

  f) A{Zbbm narjoV 85% JwU {‘imbo, Va Ë¶mbm EHy$U 700 JwUm§n¡H$s {H$Vr JwU {‘imbo? 

    A{Zbbm {‘imbobo EHy$U JwU =  Mo  %

                                                       =  ×   =  

 2)  EH$m IoiÊ¶mMr N>mnrb qH$‘V `570 Amho. XþH$mZXma Ë¶mda 20% gyQ> XoV Agob, Va EHy$U {H$Vr 
gyQ> {‘iob? IoiÊ¶mMr {dH«$s qH$‘V {H$Vr Agob?

   IoiÊ¶mMr N>mnrb qH$‘V = ` 

   {‘imbobr gyQ> =  %

   g‘Om, N>mnrb qH$‘Vrda {‘imbobr gyQ> x Amho.

   x  = 
100

    ∴ x  = 
×

100    

   ∴ gyQ> = ` 

   ∴ {dH«$s qH$‘V = N>mnrb qH$‘V - gyQ>
                      =  -  = ` 

9. gyQ> d H${‘eZ
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 3) Imbr {Xbobr gmaUr nyU© H$am. 

N>mnrb qH$‘V `1850 `2325

{dH«$s qH$‘V `1725 `5170

gyQ> `450 `870

 4) XþH$mZXmamZo N>mnrb {H$‘Vrda 15% gyQ> XoD$Z EH$ ‘mo~mB©b `6375 bm {dH$bm, Va Ë¶m ‘mo~mB©bMr 
N>mnrb qH$‘V {H$Vr hmoVr?

   g‘Om, ‘mo~mB©bMr N>mnrb qH$‘V `100 Amho.

  {Xbobr gyQ> eoH$S>m  Amho.

  ∴ {dH«$s qH$‘V = 100 -  =     

  g‘Om, Ë¶m ‘mo~mB©bMr N>mnrb qH$‘V `x Amho.

  N>mnrb qH$‘V x AgVmZm {dH«$s qH$‘V = `6375

  ∴ 85
 
=
 x

  ∴ x = 
×
85  

  ∴ N>mnrb qH$‘V =  ` 

  ‘mo~mB©bMr N>mnrb qH$‘V `  Amho.

 5) Imbr {Xbobr gmaUr nyU© H$am.

N>mnrb qH$‘V `850 `3500

gyQ> 8 % 25 %

{‘imbobr gyQ> `210 `350

{dH«$s qH$‘V `1190 `2250
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 6) EH$m eQ>©Mr N>mnrb qH$‘V ̀ 1020 Amho. Ë¶mÀ¶m N>mnrb {H$‘Vrda eoH$S>m 15 gyQ> XoD$Z 
{dH$bm Agë¶mg eQ>©Mr {dH«$s qH$‘V {H$Vr?

 7) EH$m dñVyÀ¶m N>mnrb {H$‘Vrda 5% gyQ> XoD$Z Vr ̀ 7,600 bm {dH$br, Va Ë¶m dñVyMr N>mnrb qH$‘V 
{H$Vr hmoVr?

 8) EH$m b°nQ>m°nMr N>mnrb qH$‘V `30,000 hmoVr XþH$mZXmamZo N>mnrb {H$‘Vrda H$mhr 
gyQ> XoD$Z Vmo `27,600 bm {dH$bm, Va XþH$mZXmamZo eoH$S>m gyQ> {H$Vr {Xbr?

 9) g§nVamdm§Zr Xbmbm‘m’©$V `13,50,000 {H$‘VrMo Ka g[aVmbm {dH$bo. XbmbmZo XmoKm§H$Sy>Z àË¶oH$s 
3% Xbmbr KoVbr, Va Xbmbmg EHy$U {H$Vr én¶o Xbmbr {‘imbr? 

    KamMr qH$‘V =  ` 

  ∴  Xbmbr =  13,50,000 ×  
100

 =  

    Xbmbr XmoKm§H$Sy>Z KoVbr

  ∴  EHy$U Xbmbr  =   +  

        = ` 
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 10) gw{Zbamdm§Zr ̀ 75,000 {H$‘VrMm EH$ ~¡b Xbmbm‘m’©$V {dH$bm. Ë¶m§Zm Xbmbmg 4% Xbmbr Xçmdr 
bmJbr, Va gw{Zbamdm§Zm ~¡b {dHy$Z {H$Vr a³H$‘ {‘imbr? 

     ~¡bmMr qH$‘V = `  

  ∴  Xbmbr = 75,000 ×  
100

 =  

   gw{Zbamdm§Zm {‘imbobr a³H$‘ = 75,000  -   

                                = ` 

 11) EH$m eoVH$è¶mZo `18,000 {H$‘VrMr Ádmar d `17,000 {H$‘VrMr ~mOar AS>Ë¶m‘m’©$V {dH$br. 
Ë¶mbm 2% AS>V Xçmdr bmJbr, Va Ë¶m eoVH$è¶mbm {H$Vr a³H$‘ {‘imbr? 

 12) EH$m ì¶³VrÀ¶m `8,500 {H$‘VrÀ¶m dñVyMr {dH«$s XbmbmZo Ho$br. XbmbmZo Ë¶m ì¶³Vrg `7,905 

{Xbo, Va Ë¶mbm {H$Vr Xbmbr {‘imbr? XbmbrMm Xa H$mT>m.

 13) gwhm{gZrZo `25,000 {H$‘VrMm ‘mb AS>Ë¶m‘m’©$V {dH$bm. Ë¶mbm 3% AS>V Xçmdr bmJbr, Va 
AS>Ë¶mbm {H$Vr a³H$‘ AS>V åhUyZ {Xbr?
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 14) arOdmZmZo ImXr J«m‘moXçmoJ ‘§S>imVyZ àË¶oH$s `750 {H$‘VrÀ¶m 3 gmS>çm IaoXr Ho$ë¶m. IaoXrda 
{Vbm 15% [a~oQ> {‘imbo, Va {Vbm EHy$U {H$Vr [a~oQ> {‘imbo? {Vbm XþH$mZXmambm {H$Vr én¶o Xçmdo 
bmJbo?

  3 gmS>çm§Mr qH$‘V =    × 

                         =  `   

   15% XamZo {‘imbobo EHy$U [a~oQ>  =   × 100  =  `  

    arOdmZmbm Xçmdr bmJUmar a³H$‘ = 2250  -  

                                               =  `  

 15) g[aVmZo EH$m hñVH$bm dñVy {dH«$s H|$ÐmVyZ Imbrb dñVy IaoXr Ho$ë¶m. 

  a)  2 MmXar, àË¶oH$s `650 

  b)  2 ’w$bXmUr, àË¶oH$s `250

  g[aVmbm ¶m IaoXrda eoH$S>m 10 [a~oQ> {‘imbo, Va {Vbm EHy$U {H$Vr a³H$‘ Xçmdr bmJob?
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 1) Imbr {Xbobr gmaUr nyU© H$am.

A.H«$. ~¡{OH$ amer ~hþnXr AmhoV qH$dm ZmhrV Vo gH$maU ñnîQ> H$am.

1) 15x3 + 17x + 6  
¶m EH$m MbmVrb ~¡{OH$ amerÀ¶m àË¶oH$ nXmVrb MbmMm 

KmVm§H$ nyU© g§»¶m Amho; åhUyZ hr ~hþnXr Amho.

2) m-2 + 8m + 7  

3) 0

4)

5)

6)

 2) Imbrb ~hþnXtMr H$moQ>r AmoiIm.

A.H«$. ~hþnXr H$moQ>r

1) 11 - 2y3 + 5y5 + y2 5

2) p2 + p3 + 44

3) 513

4) x3 + 27 

5) 4p 

6) 0 

10. ~hþnXtMm ^mJmH$ma

7
x + 9 x2 - 4 

y4

915y2 +  - 18 

y + 6  

 ^mJ - 2

{Xboë¶m ~hþnXrVrb MbmÀ¶m 
gdmªV ‘moR>çm KmVm§H$mg Ë¶m 
~hþnXrMr H$moQ>r åhUVmV.  
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 3) Imbr {Xboë¶m ‘m{hVrdê$Z y ho Mb dmnê$Z àË¶oH$s EH$ ~hþnXr {bhm.

  1) H$moQ>r 5 Agbobr ~hþnXr -  .............................................................................

  2) H$moQ>r 4 Agbobr EH$nXr - .............................................................................

  3)  H$moQ>r 8 Agbobr X²{dnXr - .............................................................................

  4)  H$moQ>r 0 Agbobr ~hþnXr - .............................................................................

 4) JQ>mV Z ~gUmè¶m n¶m©¶m^modVr dVw©i H$am.

  i) x4 + 1; x3 + x2 - 1;  20 ; 
2
x2 - 3 

  ii) m3 + m2 + 4; 33;  m3- m-3; m2 + 
1

m-3  

  iii) p-3 + p2 - 3;  p2 + 3p - 1; p  - 4 ; 1
x - 2

x       

 5) ¶mo½¶ OmoS>çm Owidm.

A. H«$. ~hþnXr A. H«$. H$moQ>r

1) x8 - 64 a) 1

2) 0 b) 2

3) 15 c) 8

4) x2 - 2x - 6  d) gm§JVm ¶oV Zmhr.

5) - 20x e) 0

6) x + x3 f) 3
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 6) Imbr {Xboë¶m H¥$Vr nyU© H$am.  

  1)  2n5 ÷ n2    ñnîQ>rH$aU :

       n2    ×  =  2n5 

    ^mJmH$ma = 

    ~mH$s = 

   2)  - 5y5 ÷ y3    ñnîQ>rH$aU :   

      y3    ×    =  -5y5 

    ^mJmH$ma = 

    ~mH$s = 

   3)  (p5 + 9p2 - 7p) ÷ p2    ñnîQ>rH$aU :

      p2    ×   =  p5 

      p2    ×      =  9p2 

    ^mJmH$ma =  

    ~mH$s = 

   4)  (x3 + 8x2 - 7) ÷ 2x    ñnîQ>rH$aU :

      2x    ×    =   2x3

      2x    ×   =    8x2

    ^mJmH$ma = 

    ~mH$s = 

 p5 + 9p2 - 7p 

 p5

 0 + 9p2

        ± 9p2

             0 - 7p 

P2

±

2n5

2n5

 0

n2

±

-5y5

   5y5

   0

y3

-+

2x3 + 8x2 - 7 

 2x3

 0 + 8x2

        ± 8x2

             0 - 7 

2x

±
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 7) Imbr {Xbobo ^mJmH$ma H$am d ~mH$s {bhm.

(3m4 - 14) ÷ 2m 56p3  ÷ 8p

~hþnXrbm X²{dnXrZo ^mJUo :

 1) Imbr {Xbobr gmaUr nyU© H$am.

A.H«$. ~¡{OH$ amer KmVm§H$ ê$n - KmVm§H$mÀ¶m CVaË¶m H«$‘mZo

1) p5 + 2p3 + 6p6 - 14  6p6 + p5 + 0p4 + 2p3 + 0p2 - 14  

2) m4 - 7  

3) x5 + 7x + 6

4) 4x2 + 9x4 - 4  

5) 15y2 + y3 - 18  

6) y3 + 7y + 23  
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 2) Imbrb H¥$Vr nyU© H$am.

    1) (y3 - 5y2 + 7y + 23) ÷ (y + 2)    ñnîQ>rH$aU : 

        (y + 2)  ×     = y3 + 2y2       

          (y + 2)  ×     = - 7y2  - 14y 

          (y + 2)  ×    = 21y  + 42

     ^mJmH$ma = 

     ~mH$s = 

          2) n5 ÷ (n2 + 1)      ñnîQ>rH$aU : 

          (n2 + 1) ×     = n5 + n3       

          (n2 + 1) ×   = -n3  - n

     ^mJmH$ma = 

     ~mH$s = 

 3)  Imbr {Xbobo ^mJmH$ma H$am d ~mH$s {bhm.

(2m2 + 2) ÷ (m + 2) (x3 - 64) ÷ (x - 4) 

y3 - 5y2 + 7y + 23 
 y3 ± 2y2

 0 - 7y2 + 7y  

           7y2     14y
              0 + 21y + 23  
                21y    42
          0  - 19 

y + 2

±

-+ -+

-+-+

n5 + 0n4 + 0n3 + 0n2 + 0n 
 n5             ± n3

           - n3                 + 0n  

                   n3                        n
                       0               n

n2 + 1

±

-+ -+



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm AmR>dr : 48

 1) gmohobH$S>o 12, aoe‘H$S>o 8 d gwOZH$S>o 10 

JmoîQ>tMr nwñVHo$ AmhoV, Va Ë¶m {VKm§H$S>o 
gamgar {H$Vr nwñVHo$ AmhoV?

  gamgar = 
nwñVH$m§Mr EHy$U g§»¶m

    = 3

    =   

11. gm§p»¶H$s     

 2) Imbr {Xbobr gmaUr nyU© H$am.

VmiçmÀ¶m IwUm dma§dmaVm

3

10

 3) 5, 9, 7, 5, 16, m, 11 ¶m àmßVmH$m§Mm ‘Ü¶ 8 Agë¶mg m Mr qH$‘V H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© 
H$am.

     ‘Ü¶  =   gd© àmßVmH$m§Mr ~oarO
EHy$U àmßVm§H$

               8  =  5 + 9 + 7 +            +           + m + 11 
7

              8   =  m +

             ∴   = m +     ∴     m  =  

 4) nyaJ«ñVm§gmR>r ~mbmOrZJa‘Yrb ì¶³VtZr H$mhr {ZYr Jmoim Ho$bm. Ë¶mMr ‘m{hVr Imbrb gmaUrV 
{Xbr Amho. gmaUrMo {ZarjU H$ê$Z Imbrb àíZm§Mr CËVao {bhm. 

Jmoim Ho$bobr 
a³H$‘ 

(àmßVm§H$) xi

ì¶³VtMr 
g§»¶m 

(dma§dmaVm) fi

fi × xi

500 24
1000 20 20,000
2000 12
5000 5

N = ∑fi = ∑fi xi = 

1) EHy$U {H$Vr a³H$‘ Jmoim Pmbr?  

2) gdm©{YH$ a³H$‘ {H$Vr ì¶³VtZr Jmoim Ho$br?
  

3) EHy$U {H$Vr ì¶³VtZr a³H$‘ Jmoim Ho$br? 

 

4) `500 BVH$s a³H$‘ {H$Vr ì¶³VtZr Jmoim 
Ho$br?                             
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 5) dJm©V dmMZ H$monam V¶ma H$aÊ¶mgmR>r dJm©Vrb 25 [dXçmÏ¶mªZr nwñVH$m§Mo g§H$bZ Ho$bo. àË¶oH$mZo 
g§H$bZ Ho$boë¶m nwñVH$m§Mr g§»¶m Imbrb dma§dmaVm gmaUrV {Xbr Amho. ¶mdê$Z àË¶oH$mZo g§H${bV 
Ho$boë¶m nwñVH$m§Mm ‘Ü¶ H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am.

nwñVH$m§Mr 
g§»¶m 

(àmßVm§H$) fi

{dXçmWu 
g§»¶m 

(dma§dmaVm$) xi

fi  ×  xi

1 2 2

2 10

11 33

4 5

2 10

 N = ∑fi xi = 

 ‘Ü¶ ( x  ) =  N   = 25   = 

 àË¶oH$mZo g§H$bZ Ho$boë¶m nwñVH$m§Mm ‘Ü¶ 

 Amho.

 6) {d^m{OV ñV§^mboImMo {ZarjU H$ê$Z Imbr {Xboë¶m àíZm§Mr CËVao {bhm.  

VwH$S>r

60

50

40

30

20

10

0   A  ~ H$ S>          
X

{d
Xç

mÏ
¶m

ªM
r g

§»¶
m 

Y

1) "A' VwH$S>rVrb ‘wbm§Mr g§»¶m d 
‘wbtMr g§»¶m ¶m§Mo JwUmoËVa H$mT>m. 
     

2) "S>' VwH$S>rVrb ‘wbm§Mr g§»¶m 

‘wbtÀ¶m g§»¶onojm {H$VrZo OmñV 
Amho.   

 

3) H$moUË¶m VwH$S>rV ‘wbtMr g§»¶m 
gdm©{YH$ Amho?

              

4) EHy$U {dXçmWu g§»¶m {H$Vr?

     

à‘mU Y Ajmda
1 go‘r = 10 {dXçmWu  

‘wbo       ‘wbr
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 7) ñV§^mboImMo {ZarjU H$ê$Z Imbr {Xboë¶m àíZm§Mr CËVao {bhm.

  1) darb ñV§^mboImÀ¶m àH$mamMo Zmd {bhm?  ....................................................

  2) H$moUË¶m eham§‘Ü¶o Bbop³Q´>H$ dmhZm§Mr g§»¶m g‘mZ Amho?......................................

  3) ‘ww§~B©nojm nwÊ¶mV Bbop³Q´>H$ dmhZm§Mr g§»¶m {H$Vr Q>³³¶m§Zr OmñV Amho? .......................

  4) Zm{eH$‘Yrb noQ´>mobda MmbUmè¶m dmhZm§Mr g§»¶m, EHy$U dmhZm§À¶m g§»¶oÀ¶m {H$Vr Q>³Ho$ Amho? 
.....................................................................................................

  5) ZmJnya‘Ü¶o Bbop³Q́>H$ dmhZm§Mr g§»¶m, noQ́>mobda MmbUmè¶m dmhZm§À¶m g§»¶onojm {H$VrZo H$‘r Amho? 

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

eham§Mr Zmdo

60

70

80

90

100

50

40

30

20

10

0 nwUo  ‘w§~B©   Zm{eH$  ZmJnya
X

dm
hZ

m§M
r g

§»¶
m

Y
à‘mU Y Ajmda 

1 go‘r = 10  dmhZo 

noQ´>mobda MmbUmar dmhZo        

Bbop³Q´>H$ dmhZo 
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 8) amîQ´ >r¶ H«$sS>m ñnY}gmR>r Mma 
amÁ¶m§VyZ Amboë¶m ‘{hbm d 
nwéf IoimSy>§Mr g§»¶m Imbrb 
gmaUrV {Xbr Amho.

amÁ¶o ‘{hbm nwéf

‘hmamîQ´> 25 25

{~hma 45 15

Ho$ai 20 30

V{‘iZmSy> 35 15

  A) darb gmaUrVrb ‘m{hVr 
Xe©{dUmam {d^m{OV 
ñV§^mboI H$mT>m.

  ~) darb gmaUrVrb ‘m{hVr Xe©{dUmam eV‘mZ ñV§^mboI H$mT>m.

amÁ¶o ‘{hbm % nwéf %

‘hmamîQ´> 50% 50%

{~hma ............ ............

Ho$ai ............ ............

V{‘iZmSy> ............ ............
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 EH$Mb g‘rH$aUmMr CH$b : 

MbmgmR>r {Xboë`m {H$‘Vr, Ë`m g‘rH$aUmÀ`m CH$br AmhoV H$m Zmhr ho R>a{dÊ¶mgmR>r Imbrb H¥$Vr 
nyU© H$am.

 1)         = 7;          x =16, 20

  CH$b : {Xbobo g‘rH$aU

       = 7   ....... (1)

{Xboë¶m g‘rH$aUmV x =16 R>odyZ,    {Xboë¶m g‘rH$aUmV x = 20 R>odyZ,

S>mdr ~mOy  =            =               =    S>mdr ~mOy  =            =               = 

COdr ~mOy  = 7     COdr ~mOy = 7 

S>mdr ~mOy ≠ COdr ~mOy     S>mdr ~mOy = COdr ~mOy

{Xboë`m g‘rH$aUmMr x = 16 hr CH$b Zmhr.  {Xboë`m g‘rH$aUmMr x = 20 hr CH$b Amho.

 1) àË`oH$ g‘rH$aUmZ§Va MbmgmR>r {Xboë`m {H$‘Vr, Ë`m g‘rH$aUmÀ`m CH$br AmhoV H$m Vo R>adm.
  1) 5x = 35;        x = 7, - 5    2) x + 6 = 9;     x = - 3, 3  

12. EH$Mb g‘rH$aUo     

x + 1
3

x + 1
3

x + 1
3

      + x + 1
3

      +
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  3)  
y
2
 = 6 ;        y = 6, 12      4)  2y - 1 = 5;       y = 0, 3  

 2) Imbr {Xbobr H¥$Vr nyU© H$am.

  i) 7(2p - 5) = 49

   
7 (2p - 5)

7
 = 

49
7

    ........ XmoÝhr ~mOy§Zm 7 Zo ^mJy.

   ∴  2p - 5 =  7

       2p - 5 +  = 7 +   ........ XmoÝhr ~mOy§V 5 {‘idy. 

   ∴ 2p =  

         2p
2

 =       ........ XmoÝhr ~mOy§Zm 2 Zo ^mJy. 

   ∴ p = 

 3) Imbr {Xbobr g‘rH$aUo gmoS>dm.

  1) 3x - 4 = 23         2) 30 = 6 (8 + y)     
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  3)  
p
3  - 5 = 6        4) 12 (m - 4) = 6 (8 + m)  

  5) Oa 
(2t + 3)

7  = 3 Va 2t + 3 = {H$Vr?  6) Oa 4 (3y - 1) = 12, Va 3y - 1 = {H$Vr ?   

 empãXH$ CXmhaUo 

 1) Imbr {Xboë`m ‘m{hVrdê$Z EH$Mb g‘rH$aU V¶ma H$am.

A. H«$. ‘m{hVr EH$Mb g‘rH$aU

1) Mm¡agmMr n[a{‘Vr 16 go‘r Amho. (x) 4x = 16

2) 3 Q>o~bm§Mr qH$‘V ` 1,500 Amho. (y)

3) EH$m g§»`oVyZ 15 dOm Ho$ë`mg dOm~mH$s 27 `oVo. (a)
4) Xe©Odi H$mhr Jmoiçm AmhoV. Ë`mZo Ë`m 20 OUm§Zm 

g‘mZ dmQ>ë`m, Va àË`oH$mbm 5 Jmoiçm {‘imë¶m. (p)
5) EH$m Q>o~bmMr qH$‘V EH$m IwMuÀ`m {H$‘VrÀ`m {VßnQ> 

AgyZ XmoÝhrMr EHy$U qH$‘V ` 2,000 Amho. (m)



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm AmR>dr : 55

 2) empãXH$ CXmhaUo gmoS>{dÊ¶mgmR>r EH$m amergmR>r Mb dmnê$Z g§~§{YV Xþgar amer ~¡{OH$ ê$nmV {bhm.

‘mÂ`m bm§~rÀ`m XþnQ>rVyZ 15 
dOm Ho$ë`mg é§Xr {‘iVo. 

∴ ‘mPr é§Xr =       

‘mPr é§Xr bm§~rÀ`m {Z‘nQ> 
Amho.

∴ ‘mPr é§Xr =

‘mPr bm§~r d é§Xr `m§Mr 
~oarO 15 Amho.

∴ ‘mPr é§Xr = 15 - x     

‘mPr é§Xr bm§~rnojm 5 Zo 
H$‘r Amho.

∴ ‘mPr é§Xr =       

 ‘r Am`V Amho. 
‘mPr bm§~r x Amho.

‘r EH$ XmoZ A§H$s g§»`m Amho.
‘mPm EH$H$ ñWmZMm A§H$ x Amho.

‘mÂ`m XeH$ ñWmZMm A§H$ EH$H$ ñWmZmÀ`m A§H$mnojm 4 Zo ‘moR>m Amho.

∴ ‘mPm XeH$ ñWmZMm A§H$ = 

∴ ‘mPr qH$‘V = (10 × XeH$ ñWmZMm A§H$) + EH$H$ ñWmZMm A§H$ 

 = 10 ×  +  x

 =  +   +  =   

‘mÂ`m XeH$ ñWmZmMm A§H$ EH$H$ ñWmZmÀ`m 
A§H$mÀ`m XþßnQ> Amho.

∴ ‘mPm XeH$ ñWmZmMm A§H$ = 

∴ ‘mPr qH$‘V = 10 ×           + x

                 =   

‘mÂ`m XeH$ ñWmZmMm A§H$ EH$H$ ñWmZmÀ`m 
A§H$mnojm 1 Zo H$‘r> Amho.

∴ ‘mPm XeH$ ñWmZmMm A§H$ = 

∴ ‘mPr qH$‘V = 10 ×           + x

                =   

x + 4
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 3) Imbrb H¥$Vr nyU© H$am.

  g§XrnH$So> {H$aUÀ`m XþßnQ> a³H$‘ Amho. Ë`m 
XmoKm§H$S>o {‘iyZ EHy$U ` 150 AmhoV, Va 
{H$aUH$So> {H$Vr a³H$‘ Amho?

  CH$b : {H$aUOdiMr a³H$‘ ` x én`o ‘mZy.

  ∴ g§XrnOdi Agbobr a³H$‘ = `  

  ∴ {Xboë`m ‘m{hVrdê$Z

   x +  = 150 .........g‘rH$aU

  ∴  3x = 150

   XmoÝhr ~mOy§Zm  Zo ^mJy

  ∴ 
3x

 = 
150
3

   

  ∴ x =  

      ∴  {H$aUOdi `  AmhoV.

 4) VrZ H«$‘mJV nyU© g§»`m§Mr ~oarO 36 Amho, Va 
Ë`m g§»`m H$mT>m.

 5) Am`VmH¥$Vr hm°bMr bm§~r é§XrÀ`m XþnQ>rnojm 
3 ‘rQ>aZo OmñV Amho. Oa n[a{‘Vr 66 ‘rQ>a 
Agob, Va Am`VmH¥$Vr hm°bMr bm§~r {H$Vr?

 6) EH$m narjoV AMyH$ CËVamgmR>r 2 JwU {Xbo 
OmVmV d MwH$sÀ`m CËVamgmR>r 1 JwU H$‘r 
Ho$bm OmVmo. gw{ZbZo EHy$U 50 àíZ gmoS>{dbo 
Ë`mbm 76 JwU {‘imbo, Va Ë`mZo {H$Vr àíZm§Mr 
AMyH$ CËVao {Xbr?
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 1) AmH¥$Vr‘Ü ò,  ∆ ABC  ≅ ∆ PQR Amho, Va  ABC  ↔  PQR ̀ m g§JVrZwgma EH$ê$n ~mOy Am{U EH$ê$n 
H$moZm§À¶m OmoS>çm {bhm.   

 2) Oa  ∆  ABC ≅  ∆ PQR Am{U  AB = 5 go‘r, BC = 6 go‘r d  AC = 7 go‘r Agob, Va l(QR) =? 
Am{U l(PR) = ? gH$maU {bhm.

 3) XmoÝhr {ÌH$moUm§Mo {ZarjU H$ê$Z [aH$må`m OmJm ^am.

  Oa l (ZX)= l (LN)

  Va, ∆  XYZ ≅ ∆   ................  H$gmoQ>r 

13. {ÌH$moUmMr EH$ê$nVm     

Z

X
65º

Y N

M
65º

L

R

A

B C

P

Q

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

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

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

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

................................................
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 4) AmH¥$Vr‘Yrb XmoZ {ÌH$moU H$moUË`m H$gmoQ>rZo EH$ê$n hmoVrb, Ë¶m H$gmoQ>rMo Zmd {bhm.
  a) b)

 5) Imbr {Xboë¶m gmaUrVrb {ÌH$moU H$moUË`m H$gmoQ>rZwgma EH$ê$n AmhoV Vo {bhm.  

A. H«$. {ÌH$moU EH$mg EH$ g§JVr Am{U H$gmoQ>r

1)
g§JVr .........................

H$gmoQ>r .........................

2)
g§JVr .........................

H$gmoQ>r .........................

3)
g§JVr .........................

H$gmoQ>r .........................

G

F HI

B D

E
A

C

.................................... H$gmoQ>rZo .................................... H$gmoQ>rZo

∆ABC ≅ ∆.................. ∆PQR ≅ .................. 

T

UR

S
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A. H«$. {ÌH$moU EH$mg EH$ g§JVr Am{U H$gmoQ>r

4)
g§JVr ..................

H$gmoQ>r ..................

5)
g§JVr ..................

H$gmoQ>r ..................

 6) QPR ↔ LMN ̀ m g§JVrZwgma ∆ PQR d ∆ LMN EH$ê$n AmhoV, Va Imbr {Xboë¶m [aH$må`m OmJm 
^am. 

  1) ∠ R ≅  ......................   2) ∠ P ≅         ......................

  3) ∠ Q ≅   ......................   4)  ~mOy QR ≅   ......................

  5)  ~mOy RP ≅  ......................   6)  ~mOy PQ ≅   ........................

 7) Imbrb {dYmZm§Mo AW© eãXm§V {bhm. 

  1) PQ ≅ AB  aofmI§S> PQ d aofmI§S> AB EH$ê$n AmhoV.

  2) aoI XY ≅ aoI MN ...............................................................................

  3) ∠ABC ≅ ∠PQR  ................................................................................

  4) ∆ LMN ≅ ∆ XYZ ................................................................................

  5)  l(AB) = l(CD) ...................................................................................

L

J

K

M

O

PN

Q
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 1) amdgmho~m§Zr EH$m ~±Ho$V X.gm.X.eo. 8 XamZo 

4 dfmªgmR>r `20,000 Jw§Vdbo, Va ‘wXVrZ§Va 

Ë¶m§Zm ~±Ho$H$Sy>Z EHy$U {H$Vr a³H$‘ {‘iob?

  ‘wX²Xb (P) =  ,  

  Xa (R) =  X.gm.X.eo.  , 

  ‘wXV (N) =    df}

  EHy$U ì¶mO (I)  = P × N × R 
100

  ∴ I = 
     ×               × 

100
 

  ∴ I = 

  ~±Ho$H$Sy>Z {‘iUmar a³H$‘ åhUOoM,"amg'   

  ∴ amg (A) = ‘wX²Xb (P) +  ì¶mO (I)

  A  =  +  

  A  = 

  ∴  amdgmho~m§Zm ~±Ho$H$Sy>Z EHy$U ̀ ..............

     {‘iVrb.

14. MH«$dmT> ì¶mO   

 2) `25,000 ‘wX²Xb X.gm.X.eo. 9 XamZo 5 dfmªgmR>r 

~±Ho$V Jw§Vdë¶mg {‘iUmao gaiì¶mO H$mT>m.

 3) aohmZZo ~±Ho$V H$mhr a³H$‘ Jw§Vdbr. 4 dfmªZ§Va 
Ë¶mbm `5,400 {‘imbo. ¶m ì¶dhmamV Ë¶mbm 
‘wX²Xbmnojm ̀ 950 OmñVrMo {‘imbo AgVrb, 
Va Ë¶mZo {H$Vr a³H$‘ Jw§Vdbr Agob?

 4) g[aVm~mB© ¶m§Zr ~±Ho$V `14,000 gaiì¶mOmZo 3 dfmªgmR>r Jw§V{dbo Ë¶m§Zm ‘wXVnyVuZ§Va `15,350 
{‘iUma hmoVo. AS>MUr‘wio Ë¶m§Zr 2 dfmªZ§Va a³H$‘ H$mT>br Va Ë¶m§Zm {H$Vr én¶o {‘imbo?
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 5) `5,000 Mo X. gm. X. eo. 10 XamZo 3 dfmªMo 

MH«$dmT> ì¶mO H$mTm>.

  ¶oWo P = `5,000  R =   , 

  N =  , MH«$dmT>rZo amg A = ?

  A = P R
100( ( 1 +

 N

  ∴ A =    
100( ( 1 +               

  ∴ A =  × 110
100( ( 3

  ∴ A =  × ( ( ×( ( × ( ( 
  ∴ amg (A) = `

  MH«$dmT> ì¶mO = amg - ‘wX²Xb

                       =  - 

  MH«$dmT> ì¶mO = `   

 6) A{ZVmZo ` 8,000 EH$m amîQ´>r¶H¥$V ~±Ho$V X. 

gm. X. eo. 6 XamZo MH«$dmT> ì¶mOmZo 2 dfmªgmR>r 

R>odbo. XmoZ dfmªZr {‘iUmao MH«$dmT> ì¶mO H$mT>m.

 7) àmO³VmZo X. gm. X. eo. 8 XamZo 2 dfmªgmR>r   
`10,000  Jw§Vdbo. Oa hr a³H$‘ {VZo MH«$dmT> 
ì¶mOmZo Jw§Vdbr, Va {Vbm 2 dfmªZr {H$Vr 

a³H$‘ {‘iob?

 8) `8,000 aH$‘odarb X. gm. X. eo. 5 XamZo hmoUmao 3 dfmªMo gaiì¶mO d MH«$dmT> ì¶mO ¶m§Vrb ’$aH$ 
H$mT>m.
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 9) EH$m aH$‘oMr X. gm. X. eo. 4 XamZo 2 dfmªZr 
MH«$dmT> ì¶mOmZo `16,224 amg hmoVo. Va Vr 

a³H$‘ H$mT>m.

  ¶oWo A =   ,  R  =   

  N =  df}        P = ?

  A =   × 
100( ( 1 + .......  (gyÌ)  

  ∴ 16,224 = P × 
100( ( 1 +              

  ∴ 16,224 = P × 104
100( (

  ∴ 16,224 = P × ( ( × ( ( 
  ∴ P = 16,224  × 

100
 × 

100

  ∴ P = `

  ∴ Vr a³H$‘ `   Amho.

 10) X. gm. X. eo. 10 XamZo 8,000 én¶m§Mo {H$Vr 

dfmªMo MH«$dmT> ì¶mO 1,680 én¶o hmoB©b?

 11) X. gm. X. eo. 12 XamZo MH«$dmT> ì¶mOmZo EH$m 
‘wX²XbmMr 2 dfmªMr amg `3,136 hmoVo, Va 
‘wX²Xb {H$Vr hmoVr>?

 12) X. gm. X. eo. 4 XamZo MH«$dmT> ì¶mOmZo EH$m ‘wX²XbmMr 2 dfmªMr amg `676 Pmbr, Va ‘wX²Xb {H$Vr 
hmoVo Vo H$mT>m?
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 13) EH$m A^¶maÊ¶mV 50,000 PmS>o AmhoV. Xadfu 
5% XamZo d¥jdmT> H$aÊ¶mMo CX²{XîQ> R>a{dÊ¶mV 
Ambo Agob, Va 3 dfmªZ§Va Ë¶m A^¶maÊ¶mV 
{H$Vr PmS>o AgVrb?

  ¶oWo P =   50,000          
A  =  3 dfmªZ§VaMr PmS>m§Mr g§»¶m

  R = dmT>rMm Xa = 5% Xadfu      N =  3 df}

  A  =   ×  
100( ( 1 +

N
 (gyÌ)

  ∴ A  = 50,000 × 
100( ( 1 +

  ({H$‘Vr ^ê$)                    

  ∴ A  =  50,000  × 105
100( (

  ∴ A = 50,000 × 
105
100( ( × ( ( × ( (

  ∴ A  =  

  ∴ A^¶maÊ¶mV 3 dfmªZ§Va   PmS>o 

     AgVrb. 

 14) XmoZ dfmªnydu lmdUrZo EH$ XþMmH$s `90,000 
bm IaoXr Ho$br. Kgmè¶mMm Xa Xadfu 6% 

Agë¶mg Ë¶m XþMmH$sMr AmOMr qH$‘V {H$Vr?

 15) EH$m YaUmÀ¶m ~m§YH$m‘mda gwédmVrbm 
3,200 ì¶³Vr hmoË¶m. Oa Xadfu 20% ì¶³Vr 
H$m‘mdê$Z H$‘r H$am¶À¶m AgVrb, Va 2 
dfmªZ§Va H$m‘mda {H$Vr ì¶³Vr amhVrb? 

 16) ‘ohoH$ar JmdmMr bmoH$g§»¶m 2 dfmªnydu 20,000 hmoVr. ñWbm§Vam‘wio Vr Xadfu 5% Zo H$‘r hmoV 
Agë¶mg Ë¶m JmdmMr AmOMr bmoH$g§»¶m {H$Vr? 
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 1) ~§{XñV ~hþ^wOmH¥$VrÀ¶m joÌ’$imMr gyÌo {Xbr AmhoV. gyÌmVrb MyH$ emoYyZ gyÌ nwÝhm {bhm.

  a) 	 Mm¡agmMo joÌ’$i =		 1
2
	×	(~mOy)2   ...........................................................

  b)  H$mQ>H$moZ {ÌH$moUmMo joÌ’$i =	H$mQ>H$moZ H$aUmè¶m ~mOy§Mm JwUmH$ma

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

  c) Am¶VmMo joÌ’$i = 1
2

 ×	bm§~r ×	é§Xr .......................................................

  d) {ÌH$moUmMo joÌ’$i = nm¶m ×	C§Mr  .............................................................

 2) gmo~VÀ¶m AmH¥$VrMo {ZarjU H$ê$Z gmaUr nyU© H$am.

 AmH¥$Vr  AmH¥$VrMo Zmd joÌ’$i

A dVw©i πr2

B

C g‘^yO Mm¡H$moZ

D {hamoMo gyÌ

E g‘m§Va^wO Mm¡H$moZ

f {df‘^wO {ÌH$moU

 3) Imbr {Xboë¶m AmH¥$Ë¶m§Mo joÌ’$i emoYÊ¶mgmR>r H¥$Vr nyU© H$am.
  a)     ∆ ABC  ‘Ü¶o - 

       {ÌH$moUmMr C§Mr  =		 	+		 	+	 	

	 	 	 	 	 	 	 	 							=		 	EH$H$

       {ÌH$moUmMm nm¶m  =		 	+	 	+		 	+	 	+	 		

	 	 	 	 	 	 	 	 							=	 		EH$H$

       {ÌH$moUmMo joÌ’$i =		 1
2
		×			 	×	 		

	 	 	 	 	 	 	 	 	 			=		 	Mm¡ag EH$H$

15. joÌ’$i   

A

3 3

5

5
4

27

6

B C

A
B

C

D

E
f
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5 go‘r

4 
go‘

r

6 
go‘

r
	  b)                  g‘b§~ Mm¡H$moZmMo joÌ’$i =	 1

2
		×	(g‘m§Va ~mOy§À¶m bm§~rMr   

     ~oarO)  ×	C§Mr 

         			=		 1
2
			×		(	 	+	 	)		×	

	 						 	 	 	 								=		 1
2
		×	 		×		 			=		 	Mm¡go‘r

  c)                    g‘m§Va ŵO Mm¡H$moZmMo joÌ’$i =		nm¶m ×		C§Mr

	 	 	 	 	 	 	 	 															 	 			=		 		×		 	

	 	 	 	 	 	 	 	 																				 			=			 		Mm¡ag EH$H$

  d)                       g‘^wO Mm¡H$moZmMo joÌ’$i =		 1 
2
		× 	

      =		 1 
2
	×	 	×	 	=	 	Mm¡go‘r

  e)     ¶oWo ~mOyMr bm§~r 

      a  =	 	, 	b  =		 	, 	c  =	 			KoD$

	 	 	 	 	 	 {ÌH$moUmMr AY©n[a{‘Vr =	s  =		 1
2
		(a + b + c)

      =		
1
2
		(	 	+	 	+	 	)	=		 1

2
		( 	)

       s  =		 		EH$H$

	 	 	 	 {ÌH$moUmMo joÌ’$i  =								s (s -	a) (s -	b) (s - c)   .................. ({hamoMo gyÌ)

	 	 	 	 	 																		=

	 	 	 	 	 																		=

				 		 	 	 {ÌH$moUmMo joÌ’$i =		 			Mm¡. EH$H$

5.
1

9.8

4.6

30
 go‘r$

3

9

8
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  f)    dVw©imMo joÌ’$i =		πr2

       =		 22
7
	×	 	

2
	

	 	 	 	 	 	 	=		 22
7
	×	 	×	 			 										

	 	 	 	 	 									 =	 	 	 	 	 	 	=	 	Mm¡go‘r

  g)   {Xboë¶m AmH¥$VrMo joÌ’$i H$mT>m.

O

2.8 go‘
r

A

E

B C
4

3

10

2

5f G

D
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 4) {Xboë¶m AmH¥$VtÀ¶m AMyH$ joÌ’$im§Mm ‘mJ© {ZdSy>Z Vw‘Mo ~jrg {‘idm.

8

5 7

9

9

4
5

4

9

12 18

5.
6

15

4.5

8

4

106

15 154

64

60

5430

82

25

76

32

14

41

10

8.2

4945 8214

gwédmV
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 1) Imbr {Xboë¶m gmaUrVrb [aH$må¶m Mm¡H$Q>rV ¶mo½¶ Mb {bhm.

A. H«$. AmH$ma EHy$U n¥îR>’$i KZ’$i

1) 2 (  ×  +  ×  +  ×  )   ×  × 

2)                                  6a2          
3

3)                       2πr  + 2π  
2

   π  
2 

 2)      KZmMo KZ’$i  =  (~mOy)
3
  

           =   

                 =   ×   × 

                      =      K.go‘r

16. n¥îR>’$i d KZ’$i  

b

h

l

3 go‘r
3 go‘r

3 go‘r

r
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 3) Imbr {Xboë¶m BpîQ>H$m{MVtMo KZ’$i Ë¶mImbrb Mm¡H$Q>rV {bhm.

  i)       ii)

  iii)       iv)

 4) 

 K.go‘r  K.go‘r

1 go‘r

1 go‘r

1 g
o‘r

1 go‘r

1 go‘r

1 go‘r

 K.go‘r K.go‘r

 AmH¥$Vr H«$. 1 ‘Ü¶o H$mMoÀ¶m Q>±H$‘Yrb EH$m 

KZmH¥$Vr R>moH$içmMr àË¶oH$ ~mOy 2 go‘r Amho. 

åhUyZ ¶m Q>±H$Mo KZ’$i  K.go‘r 

BVHo$ Agob.

 AmH¥$Vr H«$. 2 ‘Ü¶o H$mMoÀ¶m Q>±H$‘Yrb EH$m 

KZmH¥$Vr R>moH$içmMr àË¶oH$ ~mOy 1 go‘r Amho. 

åhUyZ ¶m Q>±H$Mo KZ’$i  K.go‘r 

BVHo$ Agob.

AmH¥$Vr H«$. 1 AmH¥$Vr H«$. 2

l =  go‘r  b =  go‘r  h =  go‘r       l = ........ b = ........ h = ........

l =  go‘r  b =  go‘r  h =  go‘r       l = ........ b = ........ h = ........3

30

2 5
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 5) 

  darb AmH¥$VrV EH$mM ‘mnmMo XmoZ KZ AmhoV. EH$ nmoH$i Va Xþgam KZ ^ard Amho.

  	^ard KZmMo KZ’$i =  ×  ×  =     K.go‘r

  	 nmoH$i KZmMo KZ’$i =  {‘brbrQ>a

  		nmoH$i KZ nmÊ¶mZo ^abm Va Ë¶mVrb nmÊ¶mMo AmH$ma‘mZ åhUOoM KZ’$i                

     {‘brbrQ>a Agob. ¶m AmH$ma‘mZmbmM  brQ>a Ago åhUVmV.

   ∴ 1 brQ>a =   K.go‘r =  {‘br ¶mdê$Z 1 K.go‘r =  {‘br

 6) EH$m é{~H$ ³¶w~Mr àË¶oH$ ~mOy 5.6 go‘r Amho, Va Ë¶m é{~H$ ³¶w~Mo KZ’$i H$mT>Ê¶mgmR>rMr H¥$Vr 

nyU© H$am.

       é{~H$ ³¶w~Mo KZ’$i =  
3

                =  
3

                    =   ×  × 

                       =    K.go‘r

 7) EH$m ~m°³gMo KZ’$i 24 KZgo‘r Amho, Va {Xboë¶m n¶m©¶m§n¡H$s Ë¶mMr ‘mno Agy eH$Vrb Aem 
n¶m©¶m§g‘moa () Aer IyU H$am.

    bm§~r  é§Xr C§Mr$

  a)  8 go‘r  1 go‘r 3 go‘r$  

  b)  10 go‘r  4 go‘r 10 go‘r$  

  c)  2 go‘r  2 go‘r 6 go‘r  

  d)  6 go‘r  3 go‘r 4 go‘r  

1000 ml

10 go‘r × 10 go‘r × 10 go‘r Mm ^ard KZnmoH$i KZ
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 8) Imbr {Xboë¶m {MÌmV XmI{dë¶mà‘mUo KamV OmÊ¶mgmR>r nm¶è¶m ~Zdë¶m AmhoV. nm¶è¶m ~ZdVmZm 

àË¶oH$ ~mOybm 1 ’y$Q> AgUmao KZmH¥$Vr R>moH$io dmnabo AmhoV, Va Ë¶m gd© nm¶è¶m§Mo EHy$U KZ’$i 

{H$Vr?

 9) bm§~r 5 ‘r., é§Xr 3 ‘r. d C§Mr 2.5 ‘r. AgUmè¶m ñQ>moAa ê$‘‘Ü¶o H$mJXmMr ImoH$s R>odm¶Mr AmhoV. 

EH$m Imo³¶mMr bm§~r 30 go‘r, é§Xr 20 go‘r Va C§Mr 10 go‘r Amho, Va Aer {H$Vr ImoH$s Ë¶m ñQ>moAa 

ê$‘‘Ü¶o ‘mdVrb?

 10) 2 B§M ì¶mg Am{U 7 B§M C§Mr AgUmè¶m d¥ËV{MVrMo EHy$U n¥îR>’$i Xe©{dUmè¶m AMyH$ J{UVr 

‘m§S>Urg‘moa () Aer IyU H$am.

       i) 2π × 2 (7) +  2π × (2)2$ 

       ii) 2π × 1 (7) +  2π × (2)$ 

       iii) 2π × 2 (7) 

       iv) 2π × 1 (7) +  2π × (1)2 

2 B§M

7 B§M
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 11) a§JmÀ¶m ~§X S>ã¶mMr {ÌÁ¶m 5 go‘r Am{U Ë¶mMo EHy$U n¥îR>’$i 170π go‘r2 Amho Va Ë¶m S>ã¶mMr C§Mr 

emoYÊ¶mgmR>r Imbr {Xbobr H¥$Vr nyU© H$am.

       S>ã¶mMr {ÌÁ¶m (r) =  go‘r 

       S>ã¶mMo EHy$U n¥îR>’$i =    go‘r2

       S>ã¶mMo EHy$U n¥îR>’$i =  + 

       ∴ 170 π = 2π  2 + 2π  h

       ∴ 170 π = 2π  + 10 πh

       ∴ 170 π =   π  + 10 πh

       ∴ 170 π -  = 10 πh

       ∴  h =     ∴ h =   go‘r

 12) nmÊ¶mMm EH$ Q>±H$a d¥ËV{MVr AmH$mamMm Amho. nmÊ¶mÀ¶m Q>±H$Mr bm§~r 50 ’y$Q>, Va {ÌÁ¶m 4 ’y$Q> Amho. 

Va Ë¶m Q>±H$Mo EHy$U n¥îR>’$i {H$Vr?

 13) EH$m BpîQ>H$m{MVrMr bm§~r, é§Xr d C§Mr ¶m§Mr ~oarO 10 AgyZ Ë¶m§À¶m dJmªMr ~oarO 38 Amho. Va Ë¶m 

BpîQ>H$m{MVrMo EHy$U n¥îR>’$i {H$Vr? 

  [(a + b + c)2 =   a2 + b2 + c2 + 2 (ab + bc + ca)] hr {ZË¶g‘mZVm dmnam.
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 14) EH$m d¥ËV{MVr AmH$mamÀ¶m Im§~mMr C§Mr 15 ‘r. Amho, Ë¶m Im§~mÀ¶m nm¶mMm ì¶mg 350 go‘r Amho. 

` 25  à{V Mm¡.‘r. XamZo Ë¶m Im§~mg a§J XoÊ¶mMm {H$Vr IM© ¶oB©b?

   ¶oWo ì¶mg (d)   =  350 go‘r ∴  {ÌÁ¶m (r) =  go‘r

    {ÌÁ¶m (r) =  ‘r.       C§Mr  =  ‘r.

   Im§~mMo dH«$n¥îR>’$i = 2 ×   ×  ×   

      = 2 × 
22
7  ×  ×  =   ‘r2 

   ` 25 à{V Mm¡.‘r. XamZo Im§~mg a§J XoÊ¶mMm IM© =     ×  165 én¶o

                          =   én¶o

 15) Imbr {Xboë¶m gyÌmVrb MyH$ emoYyZ AmYmoao{IV H$am d gyÌ nwÝhm {bhm.

  a) d¥ËV{MVrMo KZ’$i = 2πr3h  ...................................................................

  b) Am°¶baMo gyÌ : V + E  = F + 2 ...................................................................

  c) KZmMo KZ’$i = (~mOy)2 ...................................................................

  d) BpîQ>H$m{MVrMo EHy$U n¥îR>’$i = 2 (bm§~r ×  é§Xr + bm§~r × C§Mr + bm§~r × bm§~r)

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

  e) KZmMo n¥îR>’$i = 6 (~mOy)3 ...................................................................

  f) d¥ËV{MVrMo EHy$U n¥îR>’$i = d¥ËV{MVrMo KZ’$i + 2 × dVw©imMo joÌ’$i

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

  g) d¥ËV{MVrMo dH«$n¥îR>’$i = 2 πr2h  ...................................................................

  h)  BpîQ>H$m{MVrMo KZ>’$i = 2 (bm§~r ×  é§Xr × C§Mr) 

   .................................................................................................................
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 1) 'O' H|$Ðq~Xÿ Agboë`m EH$m dVw©imMr Ordm H|$Ðq~XÿnmgyZ 6 go‘r A§Vamda AgyZ dVw©imMr {ÌÁ`m  

10 go‘r Amho, Va Ë`m dVw©imÀ`m OrdoMr bm§~r H$mT>Ê¶mgmR>r Imbrb H¥$Vr nyU© H$am. 

  CH$b :  OP ⊥ AB 

    ∴  nm`WmJmoagÀ`m à‘o`mZwgma, 

     (OB)2 = (OP)2 + (PB)2 

     (10)2  = (6)2 + (PB)2 

     100 = ............  + ....................

      (PB)2 = ........... -  36 

      = ............... 

     PB  =   64 

       PB  = ........ 

       Ordm  AB = 2 × PB = 2 ×  ........ = ...................

   ∴ dVw©imÀ`m OrdoMr bm§~r .............. go‘r Amho.    

 2) 'O' H|$Ðq~Xÿ Agboë`m nwT>rb dVw©imMo {ZarjU H$ê$Z OrdoMr bm§~r H$mT>m.

  CH$b : 

17. dVw©i - Ordm d H§$g  

A

O

P B

6 go‘r
10 go‘r

13 go‘r

O

M B N

5 go‘r

√



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm AmR>dr : 75

 5)  gmo~VÀ¶m AmH¥$VrMo {ZarjU H$am d H§$gmV {Xboë`m ‘m{hVrÀ`m AmYmao [aH$må`m OmJm ^am.  

(AXB, Ordm, {ÌÁ¶m, DYC, H|$Ð, ì¶mg)

  O H|$Ðq~Xÿ Agboë`m dVw©imV aoI OB hr dVw©imMr ........... Amho. 

  aoI AB  Am{U aoI CD ¶m dVw©imÀ`m ................ AmhoV.

  Oa m∠ AOB = m∠DOC AmhoV, 

     Va m (H§$g ..........) =  m (H§$g ...........) 

 6) gmo~VÀ¶m AmH¥$VrMo {ZarjU H$ê$Z H§$gmV {Xboë`m ‘m{hVrÀ`m AmYmao [aH$må`m OmJm ^am.

  ({dembH§$g, Ordm, 360O,  {ÌÁ`m, bKwH§$g,  ACB, AXB )

  aoI  AB dVw©imMr Ordm AgyZ  H§$g  AYB hm .................... Am{U 

  H§$g AXB  hm ......................... Amho.

  m (H§$g  AXB) = m∠ ............. Am{U 

  m (H§$g  AYB) = 360O  - m (H§$g ...........)  

 3) EH$m dVw©imVrb gdmªV ‘moR>çm OrdoMr bm§~r 
10 go‘r AgyZ dVw©imÀ`m H|$Ðq~XÿnmgyZ 3  
go‘r A§Vamda EH$ Xþgar Ordm H$mT>br, Va Ë`m 
Xþgè`m OrdoMr bm§~r {H$Vr Agob?

  CH$b : 

OA

D

X
C

Y

B

4) dVw©imVrb EH$m OrdoMr bm§~r 24 go‘r AgyZ 
dVw©imMm ì`mg 30 go‘r Amho, Va Vr Ordm 
dVw©iH|$ÐmnmgyZ {H$Vr A§Vamda Amho?

 CH$b : 

 

Y

X

A B

C



H$ê$¶m ‘¡Ìr J{UVmer : H$m¶©nwpñVH$m - B¶ËVm AmR>dr : 76

 7) Imbr {Xboë¶m AmH¥$Vr‘Yrb dVw©imV ì`mg  AC Am{U ì¶mg BD ho EH$‘oH$m§Zm b§~ AmhoV, Va  

H§$g ARB ≅ H§$g BSC ≅ H§$g CPD ho {gX²Y H$am. 

  CH$b : 

  O H|$Ð Agboë`m AmH¥$VrV,

  m ∠ AOB = m ∠ AOD = m ∠........ = m ∠ ......... = ..........°  

  åhUyZ, 

  m (H§$g..........) = m (H§$g ..........) = m (H§$g BSC) 

  = m (H§$g CPD) = ......°  

  H§$gmer g§JV H$moZ EH$ê$n Agë`mg H§$g EH$ê$n AgVmV. 

  åhUyZ H§$g  ARB ≅ H§$g BSC ≅ H§$g CPD ho {gX²Y hmoVo.  

 8) 'O' H|$Ðq~Xÿ Agboë`m dVw©imMm AB  hm ì¶mg Amho, Va H§$g  AQB d H§$g  PGB Mo ‘mn H$mT>m.

A

QR

B D

P

C
S

O

G

Q

O
75O

110O

B

P

A
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 Mbm H$moS>r gmoS>dy ¶m...

   ’$im§À¶m Q>monbrn¶ªV nmohmoMÊ¶mgmR>r ¶mo½¶ ‘mJ© nopÝgbZo XmIdm.   

      
C^o eãX    

  1) gamgarMo gm§p»¶H$s n[a^mfoVrb Zmd.

 3) XmoZ g‘m§Va aofm d N>o{XH$m ¶m‘wio N>o{XHo$À¶m EH$m 
~mOyg V¶ma hmoUmao H$moZ.

 5) {eamob§~mÀ¶m g§nmV q~XÿMo Zmd. 

 6) EH$m MbmVrb ~hþnXrMm gdmªV ‘moR>m KmV.

 8) XmoZ aofm§Zm N>o{XHo$Zo N>oXë¶mda N>o{XHo$À¶m {déX²Y 
~mOyg V¶ma hmoUmao H$moZ.

AmS>doo eãX

 2)  ‘Ü¶JmÀ¶m g§nmVq~XÿMo Zmd.

 4)  EH$mM àVbmVrb EH$‘oH$s¨Zm Z N>oXUmè¶m aofm.

 6) g‘mZ Ama§^q~Xÿ AgUmè¶m XmoZ {H$aUm§Zr

  V¶ma hmoUmar AmH¥$Vr.

 7) {ÌH$moU EH$ê$nVoMr EH$ H$gmoQ>r.

 9) Amnbm ‘mb {dHy$Z XoÊ¶mÀ¶m ~Xë¶mV {Xbm 

OmUmam ‘mo~Xbm.

a4 a7

8d3

b3 d3

a4 b4

(- b2)4

c15 ÷ c5

a5 ÷ b4

(b6 ÷ b3)2

c3 ÷ cn

a11

a28

a3

b6

24
a3

2a 11

(bd
)6

(2d)3

(bd)3

(ab)8

- b8

c10

(- a3)5

a5a

a8

a6b8
c3 b4

2a5

c3  -  n

(a
b)

4

- 
a15

- 
b6

a

gwédmV
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  {R>n³¶m§À¶m H$mJXmda (1 cm Dot paper) Imbrb aMZm H$am.

  1)	2 go‘r bm§~rMm aofmI§S> LM H$mT>m.
	 	3)	1 Mm¡go‘r joÌ’$i AgUmam ∆ PQR  H$mT>m.
	 	5)	16 Mm¡go‘r joÌ’$i AgUmam H$moUVmhr EH$ 
   g‘X²{d^wO {ÌH$moU H$mT>m.

	 	

 2)	1 go‘r nojm ‘moR>m d 2 go‘r nojm bhmZ aofmI§S> 

PQ H$mT>m.

 4)	2 Mm¡go‘r joÌ’$i AgUmam ∆ LMN H$mT>m.

 6)	Mm¡ag ABCD Agm H$mT>m H$s, Ë¶mMr àË¶oH$ ~mOy  

√ 2  go‘r Agob.








