
  

   

 
 

mgxKiY 
Equations 

 

 

f~wgKv 
mgxKiY g~jZ GKwU mgZv| Avi mgZv cÖKvk Ki‡Z Pjivwk ev AÁvZ ivwk wn‡m‡e x, y, z BZ¨vw` cÖZxK e¨envi 
Kiv nq| †hgb x – 3 Ges 2x – 5 ỳBwU exRMwYZxq ivwk Ges 4 < 5 I 7 > 5 ỳBwU MvwYwZK evK¨| MvwYwZK evK¨ 
¸‡jv‡K ejv nq MvwYwZK Dw³ Ges G‡Z †Kv‡bv AÁvZ ivwk †bB| cÖ_g ivwk `yBwUi gv‡S Ò=Ó wPý ewm‡q cvB,   
x – 3 = 2x –	5 Bnv GKwU mgxKiY| KviY G‡Z AÁvZ ivwk x we`¨gvb| myZivs AÁvZ ivwk msewjZ MvwYwZK 
†Lvjv evK¨ ejv nq| Avi mgvb Ò=Ó wPý msewjZ †Lvjv evK¨‡K mgxKiY ejv nq| Bnvi mvnv‡h¨ ev Í̄e Rxe‡b 
A‡bK mgm¨vi mgvavb Kiv hvq|  
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb- 
 wØNvZ mgxKiY (ax2 + bx + c = 0) mgvavb Ki‡Z cvi‡eb,  
 g~jwPý msewjZ mgxKiY wPwýZ Ki‡Z cvi‡eb,  
 eM©g~j wewkó mgxKiY mgvavb Ki‡Z cvi‡eb,  
 m~PKxq mgxKiY mgvavb Ki‡Z cvi‡eb,  
 ỳB Pj‡Ki GKNvZ I wØNvZ mgxKi‡Yi †RvU mgvavb Ki‡Z cvi‡eb,  
 ỳB PjK wewkó m~PKxq mgxKiY †RvU e¨vL¨v I mgvavb Ki‡Z cvi‡eb,  
 †jLwP‡Îi mvnv‡h¨ wØNvZ mgxKiY (ax2 + bx + c = 0) Gi mgvavb Ki‡Z cvi‡e|               

 

 
BDwbU mgvwßi mgq BDwbU mgvwßi m‡ev©”P mgq 10 w`b 

 

 GB BDwb‡Ui cvVmg~n 
 cvV 3.1: GKPjK mgwš̂Z wØNvZ mgxKiY I Zvi mgvavb| 
 cvV 3.2: g~j wPý m¤̂wjZ mgxKiY| 
 cvV 3.3: m~PK mgxKiY| 
 cvV 3.4: ỳB PjK wewkó wØNvZ mgxKiY †RvU| 
 cvV 3.5: wØNvZ mn-mgxKi‡Yi e¨envi| 
 cvV 3.6: ỳB PjK wewkó m~PK mgxKiY †RvU| 
 cvV 3.7: †jLwP‡Îi gva¨‡g wØNvZ mgxKiY 02  cbxax Gi mgvavb 

 

 
 
  

BDwbU 
3 
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cvV 3.1 GK PjK mgwš̂Z wØNvZ mgxKiY I Zvi mgvavb 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wØNvZ mgxKiY Kx Zv e¨vL¨v Ki‡Z cvi‡eb, 
 AwgkÖ wØNvZ mgxKi‡Yi mgvavb Ki‡Z cvi‡eb, 
 wgkÖ wØNvZ mgxKi‡Yi mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  wØNvZ mgxKiY, AwgkÖ wØNvZ mgxKiY,  
 

 
 g~jcvV-  

 

wØNvZ mgxKiY: †h mgxKi‡Y AÁvZ ivwki m‡ev©”P NvZ Ò2Ó Zv‡K wØNvZ mgxKiY (Quadratic Equation) e‡j| 
†hgb: x2 – 8x + 6 = 0  
 

AwgkÖ wØNvZ mgxKiY: †h mgxKi‡Y AÁvZ ivwkwUi †Kej wØZxq NvZ _v‡K, †Kv‡bv cÖ_g kw³ ev NvZ _v‡K bv, 
Zv‡K AwgkÖ wØNvZ mgxKiY (Pure Quadratic Equation) e‡j| †hgb: x2 – 16 = 0  

wgkÖ wØNvZ mgxKiY: †h mgxKi‡Y AÁvZ ivwki wØZxq NvZ Ges cÖ_g NvZ msewjZ Dfq c`B _v‡K, Zv‡K wgkÖ 
wØNvZ mgxKiY (affected quadratic Equation) e‡j| †hgb: x2 – 5x + 6 = 0  
AÁvZ ivwki †h-mg Í̄ gvb Øviv wØNvZ mgxKiYwU wm× nq Zv‡`i‡K H mgxKi‡Yi exR (Root) e‡j Ges H exR 
wbY©q Kiv‡K mgvavb Kvi ejv nq| wØNvZ mgxKi‡Yi exR¸‡jv g~j` msL¨v n‡j, GK Pj‡Ki wØNvZ mgxKi‡Yi 
evgcÿ‡K Drcv`‡K we‡kølY K‡i mn‡RB Gi mgvavb Kiv hvq| wKš‘ me ivwkgvjv‡K mn‡R Drcv`‡K we‡kølY Kiv 
hvq bv| GRb¨ wØNvZ mgxKiY mgvav‡bi Rb¨ wb‡Pi c×wZwU AbymiY Kiv nq| 

GK PjK wewkó wØNvZ mgxKi‡Yi Av`k©iƒc: ax2 + bx + c = 0 †hLv‡b a, b, c  ℝ Ges a  0  
mgvavb:  ax2 + bx + c = 0 

ev, a2x2+bax + ca = 0 [Dfq cÿ‡K a Øviv ¸Y K‡i] 

ev, (ax)2 + 2.ax.
2

b
+ 

2

2






 b

  
2

2

b






  + ca = 0  

ev, 	 	
2

b
	 ac ev,	 	 	

2

b
= 

4

ac4b2  

ev, ax + 
2

b
=

4

42 acb 
   ev, 

2

4

2

2 acbb
ax


   

ev, 
2

42 acbb
ax


   

 
a

acbb
x

2

42 
 .................................................................................. (i) 

GwU wØNvZ mgxKi‡Yi mgvav‡bi ev exR wbY©‡qi m~Î| g‡b Kiæb, exRØq h_vμ‡g I x2  
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Zvn‡j 
a

acbb
x

2

42

1


  [abvZ¥K gvb wb‡q] ................................................(ii) 

 Ges 
a

acbb
x

2

42

2


  [FYvZ¥K gvb wb‡q] ........................................... (iii) 

Dc‡ii (i) bs mgxKi‡Y b2 – 4ac †K wØNvZ mgxKiYwUi wbðvqK ev we‡f`K (Discriminant) e‡j|  
wbðvq‡Ki Ae ’̄v‡f‡` wØNvZ mgxKi‡Yi g~jØ‡qi aib I cÖK…wZ: – 4ac Gi Pvi iKg gvb n‡Z cv‡i e‡j wØNvZ 
mgxKi‡Yi exR ev g~j‡Ki Pvi †kÖwY‡Z fvM Kiv nq|  

(i)  b2 – 4ac > 0 Ges c~Y©eM© n‡j mgxKiYwUi g~jØq ev Í̄e Amgvb I g~j` n‡e|  
(ii)  b2 – 4ac > 0 Ges c~Y©eM© bv n‡j, mgxKiYwUi g~jØq ev Í̄e, Amgvb I Ag~j` n‡e|  

(iii) b2 – 4ac = 0 n‡j, mgxKi‡Yi g~jØq ev Í̄e I ci¯úi mgvb n‡e| †hgb: x =
a

b

a

b

2
,

2
  

(iv)  b2 – 4ac < 0 A_v©r FYvZ¥K n‡j g~jØq Aev Í̄e n‡e| G‡ÿ‡Î g~jØq memgq ỳBwU AbyeÜx RwUj ev 
KvíwbK msL¨v n‡e| G wel‡q D”PZi †kÖwY‡Z Rvb‡Z cvi‡e|  

 

D`vniY 1: 2x2 + 9x + 9 = 0 Gi mgvavb Kiæb|  
mgvavb: ax2 + bx + c = 0 mgxKi‡Yi mv‡_ Zzjbv K‡i Avgiv cvB a = 2, b = 9 Ges c = 9  

  mgxKiYwUi mgvavb, x = 
a

acbb

2

42   
2.2

9.2.4)9(9 2 
  [gvb ewm‡q]   

     = 
4

72819   = 
4

99 = 
4

39   

 g‡b Kiæb, mgxKiYwUi g~jØq x1 I x2  

 (+) wPý wb‡q cvB, x1 = 
2

3

4

6

4

39





  

 () wPý wb‡q cvB, x2 =  3
4

12

4

39






  

  wb‡Y©q mgvavb: x = 3,
2

3
   

D`vniY 2: 2(5x – 12) = x2 Gi mgvavb Kiæb|  
mgvavb: 2(5x – 12) = x2 
 ev, 10x – 24 = x2  
 ev,  x2 + 10x – 24 = 0  
 ev, x2 – 10x + 24 = 0 [1 Øviv ¸Y K‡i] 
 GLb, ax2 + bx + c = 0 mgxKi‡Yi mv‡_ Zzjbv K‡i cvB a = 1, b =  10 Ges c = 24  

Avgiv Rvwb, x = 
a2

ac4bb 2   =    
1.2

24.1.41010 2 

 
[a, b, c Gi gvb ewm‡q] 

 = 
2

9610010    
2

410 
  =

2

210  =  
2

152   = 5  1 

 g‡b Kiæb, mgxKiYwUi g~jØq h_vμ‡g x1 I x2  
 (+) wPý wb‡q cvB, 6151 x   
 Ges () wPý ewm‡q cvB, 4152 x   

 wb‡Y©q mgvavb: x = 4, 6  
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D`vniY 3: mgvavb Kiæb: x2 – 2x – 2 = 0 
mgvavb: ax2 + bx + c = 0 mgxKi‡Yi mv‡_ Zzjbv K‡i, a = 1, b =  2 Ges c =  2   

 Avgiv Rvwb,  x = 
a

acbb

2

42 
 = 

     
1.2

2.1.422 2 
 

 = 
2

842   = 
2

122  = 
2

322  

  x = 
 

2

312 
 

  x = 31  
 g‡b Kiæb, mgxKiYwUi g~jØq h_vμ‡g, x1 I x2  
 (+) wPý wb‡q cvB, x1 =  31  
 Ges () wPý wb‡q cvB x2 =  31  
 wb‡Y©q mgvavb: x = 31,31    

D`vniY 4: mgvavb Kiæb: 7x – 2 – 3x2 = 0 
mgvavb: 7x – 2 – 3x2 = 0 

 ev, – 3x2 + 7x – 2= 0  
 ev, 3x2 – 7x + 2 = 0 
 GLb, ax2 + bx + c = 0 mgxKi‡Yi mv‡_ Zzjbv K‡i cvB, a = 3, b =  7 Ges c = 2 
 Avgiv Rvwb,  

 x = 
a2

ac4bb 2 
 = 

   
3.2

2.3.477 2   [gvb ewm‡q] 

 = 
6

244949 
 = 

6

54

6

254 



 

 aiæb, g~jØq h_vμ‡g x1 I x2  

 (+) wb‡q cvB, x1 = 
6

1

6

54



  

 Avevi, (–) wb‡q cvB, x2 = 
6

54
 = 

6

9
 = – 3 

 wb‡Y©q mgvavb: x = 





 3,

6

1
 

 

  

wkÿv_x©i 
KvR 

ax2 + bx + c = 0 n‡Z x1 Ges x2 wbY©q Kiæb hLb 
(i) b = 0,    (ii) c = 0,    (iii) b = c = 0    (iv) a = 1    (v) a = 1, b = c = 2p 

 

  mvims‡ÿc- 
 GK PjK wewkó wØNvZ mgxKi‡Yi Av`k©iƒc, ax2 + bx + c = 0 †hLv‡b, a, b, c  ℝ Ges a  0  
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 cv‡VvËi g~j¨vqb 3.1- 

m~‡Îi mvnv‡h¨ wb‡Pi mgxKiY¸‡jv mgvavb Kiæb:  
1. 2x2 – 5x – 1 = 0 2. x2 – 5x + 6 = 0 
3. 4x – 1 – x2 = 0 4. 3 – 4x – 9x2 = 0 
5. 2 – 3x2 + 9x = 0 6. 3x2 + 7x + 1 = 0 
7. 3 – 4x – x2 = 0 8. 2x2 + 7x – 1 = 0 
9. x2 + 11x + 24 = 0 10. 6x2 – 25x + 14 = 0  
 
 
 

cvV 3.2 eM©g~j wPý m¤̂wjZ mgxKiY 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 g~j wPý msewjZ mgxKi‡Yi mgvavb Ki‡Z cvi‡eb, 
 mgxKi‡Yi g~j wKbv hvPvB Ki‡Z cvi‡eb| 

 

gyL¨ kã  g~j, eM©g~j 
 

 
 g~jcvV-  

 

g~j(Root): Avgiv Rvwb, Pj‡Ki †h gvb ev gvb¸‡jv Øviv mgxKi‡Yi Dfq cÿ mgvb nq, H gvb ev gvb¸‡jvB 
mgxKi‡Yi g~j (Root) Ges H gvb ev gvb¸‡jv Øviv mgxKiYwU wm× nq| 
  

eM©g~j wPý m¤^wjZ mgxKiY: mgxKi‡Yi Pj‡Ki eM©g~j msewjZ ivwk _vK‡j G‡K eM© K‡i eM©g~j wPý gy³ mgxKiY 
cvIqv hvq| D³ mgxKiY mgvavb Ki‡j †h g~j cvIqv hvq A‡bK mgq me¸‡jv g~j cÖ`Ë mgxKiY‡K wm× K‡i bv| 
G ai‡bi g~j‡K AevšÍi (Extraneous) g~j e‡j|  
myZivs g~j wPý msewjZ mgxKiY mgvavb cÖwμqv cÖvß g~j¸‡jv cÖ`Ë mgxKi‡Yi g~j wKbv Zv Aek¨B cixÿv K‡i 
†`Lv `iKvi| cixÿvi ci †h me g~j D³ mgxKiY‡K wm× K‡i, ZvB n‡e cÖ`Ë mgxKi‡Yi g~j|  
 

D`vnib 1: mgvavb Kiæb: 9x811x4x   
mgvavb: 9x811x4x   
 ev, 4x9x811x   

 ev,    22
49811  xxx [eM© K‡i] 

 ev, x + 11 =       22
4498298  xxxx   

 ev, x + 11 = 8x + 9 – 2 4x36x41x8 2    

 ev, x + 11 = 9x + 13 – 36x41x82 2    

 ev, x+11– 9x –13 = – 2 36x41x8 2    

 ev, – 8x –2 = – 2 36x41x8 2   
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 ev, 4x+ 1 = 36x41x8 2  [– 2 Øviv fvM K‡i] 

 ev, (4x + 1)2 =  22 36418  xx  [eM© K‡i] 
 ev, (4x)2 + 2.4x.1 + 12 = 8x2 + 41x + 36  
 ev, 16x2 + 8x + 1 – 8x2 – 41x – 36 = 0  
 ev, 8x2 – 33x – 35 = 0  
 ev, 8x2 – 40x + 7x – 35 = 0 
 ev, 8x (x – 5) + 7 (x – 5) = 0 
  (x – 5) (8x + 7) = 0  
nq, x – 5 = 0  A_ev, 8x + 7 = 0  
  x = 5   ev, 8x = – 7    

     x = – 
8

7
 

ïw× cixÿv: x = 5 n‡j, 
evgcÿ  = 11x4x   = 11545  = 169  = 3 + 4 = 7 
Ges Wvb cÿ = 98 x  = 958  = 49 = 7 
 †h‡nZz, x = 5 Gi Rb¨ mgxKi‡Yi evgcÿ = Wvbcÿ, AZGe x = 5 mgxKi‡Yi GKwU g~j|  
GLb x =  Gi Rb¨ mgxKi‡Yi evgcÿ = 114  xx   

  = 11
4

7
4

8

7
  = 

4

447

8

327 


   

  = 
4

37

8

25
  = 

22

5
+ 

2

37
 = 

22

745
 

  Ges Wvb cÿ = 98 x  
  = 9

8

7
8 






  = 97  = 2  

  evgcÿ  Wvbcÿ  

 A_v©r x =  
8

7  cÖ`Ë mgxKi‡Yi exR bq|  

  wb‡Y©q mgvavb: x =  5 
 

D`vniY 2: mgvavb Kiæb: 16696 22  xxxx  
mgvavb: 16696 22  xxxx  

 ev, 166366 22  xxxx  
 ev, 13  aa [x2 – 6x + 6 = a a‡i] 
 ev, aa  13 [cÿvšÍi K‡i] 

 ev,    22 13 aa  [eM© K‡i] 

 ev, a + 3 = 1 + 2 1.a +  2a  
 ev, a + 3 – 1 – a  = 2 a  [g~j` I Ag~j` ivwk c„_K K‡i] 
 ev, 2 = 2 a   
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 ev, 1 = a  [2 Øviv Dfq cÿ‡K fvM K‡i] 
 ev, 12 = ( a )2 [Dfq cÿ‡K eM© K‡i] 
 ev, 1 = a   
 ev, a = 1   
 ev, x2 – 6x + 6 = 1 [a Gi gvb ewm‡q] 
 ev, x2  – 6x + 6 – 1 = 0  
 ev, x2 – 6x + 5 = 0  
 ev, x2 – 5x – x + 5 = 0  
 ev, x (x – 5) – 1 (x – 5) = 0  
 ev, (x – 5) (x – 1) = 0  
 nq, x – 5 = 0  A_ev, x – 1 = 0  
  x = 5       x = 1 
 ïw× cixÿv: x = 5 n‡j, 

 evgcÿ = 6696 22  xxxx = 65.6595.65 22    

 = 6302593025  = 30313034  = 14   

   = 14   = 2 – 1 = 1  

 evgcÿ = Wvbcÿ|  
 x = 5 cÖ`Ë mgxKi‡Yi exR| 
 Avevi, x = 1 n‡j, 

 evgcÿ = 6696 22  xxxx  = 61.6191.61 22   

  = 661961   = 1610  = 14   

   = 2 – 1= 1 = Wvbcÿ 
 x = 1 cÖ`Ë mgxKi‡Yi exR|  
 wb‡Y©q mgvavb: x = 1, 5 
 

D`vnib 3: mgvavb Kiæb: 810136156 22  xxxx  

mgvavb: 810136156 22  xxxx  

 ev, 8101362136 22  xxxx  
 ev, 8102  aa [x2 – 6x + 13 = a a‡i] 
 ev, 1082  aa  

 ev,    22
1082  aa [Dfq cÿ‡K eM© K‡i] 

 ev, a + 2 + 8 + 2 16a8  = a + 10 + 2 a10  

 ev, a + 10 + 2 16a8  – a – 10 = 2 a10  
 ev, 2 16a8  = 2 a10  
 ev, 16a8  =  a10  

 ev,  216a8  =   2a10 [Dfq cÿ‡K eM© K‡i] 
 ev, 8a + 16 = 10a 
 ev, 8a – 10a + 16 = 0 
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 ev, – 2a + 16 = 0 
 ev, – 2(a – 8) = 0 
 ev, a – 8 = 0 
 ev, x2 – 6x + 13 – 8 = 0  [a Gi gvb ewm‡q]  
 ev, x2 – 6x + 5 = 0  
 ev, x2 – 5x – x + 5 = 0  
 ev, x (x – 5)  1 (x – 5) = 0 
 ev, (x – 5) (x – 1) = 0 
 nq, x – 5 = 0  A_ev, x – 1 = 0  
  x = 5 x = 1 
 ïw× cixÿv: x = 5 n‡j,  

 evgcÿ = 136156 22  xxxx  

  = 135.65155.65 22   

  = 810  = Wvbcÿ  
 x  = 5 cÖ`Ë mgxKi‡Yi GKwU exR| 

 Avevi, x = 1 n‡j evgcÿ = 136156 22  xxxx  

 = 131.61151.61 22   = 810  = Wvbcÿ  
 x = 1 cÖ`Ë mgxKi‡Yi GKwU exR|  
 wb‡Y©q mgvavb: x = 1, 5 

D`vniY 4: mgvavb Kiæb:   2

1

4104 x +  2

1

410 x = 5  

mgvavb:   2

1

4104 x +  2

1

410 x = 5 

 ev, 5410
410

4



x

x
 ev, 5

4
 a

a
[10x – 4 = a a‡i] 

 ev, 
a

a4
= 5  ev, 4 + a = 5 a   

 ev, (4 + a)2 = (5 a )2 ev, 16 + 8a + a2 = 25a 
 ev, 16 + 8a + a2 – 25a = 0 ev, a2  17a + 16 = 0 
 ev, a2  16a  a + 16 = 0 ev, a (a – 16) – 1 (a – 16) = 0 
 ev, (a – 16) (a – 1) = 0 
 ev, (10x – 4 – 16) (10x – 4 – 1) = 0 [a Gi gvb ewm‡q] 
 ev, (10x – 20) (10x – 5) = 0 
 nq, 10x – 20 = 0   A_ev 10x – 5 = 0 
 ev,  10x = 20  ev, 10x = 5  

 ev, x = 
10

20
    ev, x = 

10

5
 

  x = 2    x = 
2

1
 

 ïw× cixÿv:  x = 2 n‡j,  
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evgcÿ = 4   2

1

410 x +  2

1

410 x  = 4   2

1

4210  +  2

1

4210   

  = 4 16
16

1
  = 

4

4
+ 4  = 1 + 4  = 5 = Wvbcÿ  

Avevi, x = 
2

1
 n‡j,  

evgcÿ = 4   2

1

410 x +  2

1

410 x   = 4 
2

1

4
2

1
10









  + 

2

1

4
2

1
10 






   

= 4   2

1

45  +  2

1

45   = 4   2

1

1  +  2

1

1 = 4 + 1 = 5 = Wvbcÿ  

myZivs x = 2 Ges x = 
2

1  emv‡j mgxKiYwU wm× nq| myZivs x = 2 Ges x = 
2

1  DfqB cÖ`Ë mgxKi‡Yi exR| 

wb‡Y©q mgvavb: x = 2, 
2

1

 
 

  mvims‡ÿc- 
 Pj‡Ki †h gvb ev gvb¸‡jv Øviv mgxKi‡Yi Dfq cÿ mgvb nq, H gvb ev gvb¸‡jvB mgxKi‡Yi g~j (Root) 

Ges H gvb ev gvb¸‡jv Øviv mgxKiYwU wm× nq|  
 †h me g~j †Kv‡bv  mgxKiY‡K wm× K‡i, ZvB cÖ`Ë mgxKi‡Yi g~j|  

 

 
 cv‡VvËi g~j¨vqb 3.2- 

 

1.    05x23x2   2. 1y4y9y2   

3. 9x811x4x   4.       24x3x2x1x   

5.     3

1

3

1

3

1

2x1x1   6. 3
1y

2y3
2

2y3

1y







  

7. 





 









 x

x

x

x

2

1
5

1

2
6 = 13   

 
 
 

cvV 3.3 m~PK mgxKiY  
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 m~PK mgxKiY e¨vL¨v Ki‡Z cvi‡eb, 
 m~PK mgxKiY mgvavb Ki‡Z cvi‡eb †mU| 
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gyL¨ kã  m~PK, PjK, m~PK mgxKiY 
 

 
 g~jcvV-  

 

m~PK mgxKiY (Indicial Equation) 
†h mgxKi‡Y AÁvZ PjK m~PKiƒ‡c _v‡K, Zv‡K m~PK mgxKiY e‡j| †hgb: 3x = 27, 16x = 4x+2, 5x = 25 BZ¨vw` 
mgxKiY¸‡jv m~PK mgxKiY, †hLv‡b x AÁvZ PjK| m~PK mgxKiY mgvavb Ki‡Z m~P‡Ki wb¤œwjwLZ ag©wU mPivPi 
e¨eüZ nq| a > 0, a  1 n‡j ax = am n‡e hw`I †Kej hw` x = m nq| GRb¨ cÖ_‡g mgxKi‡Yi Dfq cÿ‡K 
GKB msL¨vi NvZ ev kw³iƒ‡c cÖKvk Kiv nq|  
 

D`vniY 1: mgvavb Kiæb: 2x+5 = 4x-1  
mgvavb: 2x+5 = 4x-1  
 ev, 2x+5 = (22)x-1  ev, 2x+5 = 2 2x-2  
 ev, x + 5 = 2x – 2   ev, x – 2x = – 2 – 5 
 ev, – x = – 7 
  x = 7  
 wb‡Y©q mgvavb: x = 7  
 

 

D`vniY 2: 4x+2 = 22x+1 + 14 †K mgvavb Kiæb|  
mgvavb: 4x+2 = 22x+1 + 14  
 ev, 4x . 42 = 22x.21+14   ev, (22)x. 16 = 22x 2+ 14  
 ev, 16.22x = 2.22x + 14 , [22x = a aiæb] 
 ev, 16 a – 2a = 14   ev, 14a = 14  
 ev, a = 1   ev, 22x = 1 
 ev, 22x = 20  
 ev, 2x = 0 

 ev, x = 
2

0
 

  x = 0 
 wb‡Y©q mgvavb: x = 0  
 

D`vniY 3: mgvavb Kiæb:     9335 5  
xx aa  

mgvavb:     9335 5  
xx aa  

 ev, 3

93

5

5 


xx

aa   

 ev, 
3

93

5

5 


 xx  

 ev, 
5

5x
= x – 3  

 ev, 5x – 15 = x + 5   
 ev, 5x – x = 5 + 15  
 ev, 4x = 20 
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 ev, x = 
5

20
 

  x = 4 

 wb‡Y©q mgvavb: x = 4  
 

D`vniY 4: mgvavb Kiæb: a2x – (a3 + a)ax-1+ a2 = 0 (a > 0, a 1)  
mgvavb:  a2x – (a3 + a) ax-1 + a2 = 0  
 ev, (ax)2 – (a2 + 1) ax + a2 = 0  
 ev, P2 – (a2 + 1)P + a2 = 0,  [ax = P a‡i] 
 ev, P2 – a2P – P + a2 = 0  
 ev, P (P – a2) – 1(P – a2) = 0  
  (P – a2) (P – 1) = 0 
 

 nq P – a2 = 0  A_ev, P – 1 = 0 
 ev, P = a2   ev, P = 1  
 ev, ax = a2 [gvb ewm‡q] ev, ax = 1 [gvb ewm‡q] 
  x = 2   ev, ax = a0 
     x = 0 

 wb‡Y©q mgvavb: x = 0, 2  
 

D`vniY 5: mgvavb Kiæb: 5x + 52-x = 26 
mgvavb: 5x + 52-x = 26  

 ev, 5x + 26
5

52


x   

 ev, P + 
P

25
= 26,  [5x = P aiæb] 

 ev, 26
P

25P2


  

 ev, P2 + 25 = 26P  
 ev, P2 – 26P + 25 = 0  
 ev, P2 – 25P – P + 25 = 0  
 ev, P (P – 25) – 1 (P – 25) = 0 
  (P – 25) (P – 1) = 0 
 nq, P – 25 = 0    A_ev, P – 1 = 0 
 ev, P = 25     ev, P = 1  
 ev, 5x = 25, [P Gi gvb ewm‡q] ev, 5x = 1,[P Gi gvb ewm‡q] 
 ev, 5x = 52     ev, 5x = 50  
  x = 2      x = 0  
 wb‡Y©q mgvavb: x = 0, 2 
 

  mvims‡ÿc- 
 †h mgxKi‡Y AÁvZ PjK m~PKiƒ‡c _v‡K, Zv‡K m~PK mgxKiY e‡j, 
 m~P‡Ki ag©: a > 0, a  1 n‡j ax = am n‡e hw`I †Kej hw` x = m nq 
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 cv‡VvËi g~j¨vqb 3.3- 

1.  2x+3 = 4x-1 2. 3x-3 = 81 
3.  3x-3 + 34-x = 4 4. 22x-3 – 3.2x-2 + 1 = 0 
5. 41+x + 41-x = 10 6. 2x- 4 = 4ax-6 (a > 0, a  2) 

7. ( 5 )x+5 = ( 3 5 )2x+5 8. 32x-2 – 4.3x + 27 = 0 

9. 9x – 4.3x-1 + 
3

1
= 0  10. 22x-1 – 3.2x+1 + 16 = 0 

 
 
 
 

cvV 3.4 ỳB PjK wewkó wØNvZ mgxKiY †RvU 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 ỳB PjK wewkó wØNvZ mgxKi‡Yi mgvavb Ki‡Z cvi‡eb| 
 

gyL¨ kã  wØNvZ mgxKiY, mgxKiY †RvU 
 

 
 g~jcvV-  

 

ỳB PjK wewkó wØNvZ mgxKiY †RvU 
GKwU GKNvZ I GKwU wØNvZ mgxKiY mgš̂‡q MwVZ †Rv‡Ui mgvavb wbY©‡qi Rb¨ Dfq mgxKi‡Y PjK `ywU‡K x I 
y aiv nq| GKNvZ mgxKiY †_‡K y †K x Gi gva¨‡g ev x †K y Gi gva¨‡g cÖKvk Kivi ci wØNvZ mgxKi‡Y emv‡j 
x Gi GKwU wØNvZ mgxKiY A_ev, y Gi GKwU wØNvZ mgxKiY cvIqv hv‡e| D³ wØNvZ mgxKiY (x Gi gva¨‡g) 
mgvavb Ki‡j x Gi ỳwUgvb cvIqv hv‡e Ges x Gi gvb ỳBwU cÖ`Ë GKNvZ mgxKi‡Y emv‡j y Gi ỳwU gvb cvIqv 
hv‡e|  
D‡jøL¨ †h, PjK ỳwU x I y n‡j (x, y) = (a, b) Giƒc μg‡Rvo AvKv‡i †Rv‡Ui GKwU mgvavb| Zvn‡j mgxKiY 
ỳwU‡Z x ’̄‡j a Ges y ’̄‡j b emv‡j Dfq cÿ mgvb nq|  

 

D`vniY 1: mgvavb Kiæb: x2 + y2 = 1 
    3x + 4y = 15  
mgvavb: x2 + y2 = 1 ................... (i)  
 3x + 4y = 5 ......................... (ii)  
(ii) bs mgxKiY †_‡K cvB 
 3x + 4y = 5  
 ev, 4y = 5 – 3x  

  y = 
4

x35
............................ (iii)  

(iii) bs mgxKiY †_‡K y Gi gvb (i) bs mgxKi‡Y ewm‡q cvB  
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 x2 + 
2

4

35






  x

=1 

 ev, x2 + 1
16

93025 2


 xx

 

 ev, 16x2 + 25 – 30x + 9  = 16  
 ev, 25x2 – 30x + 25 – 16 = 0 
 ev, 25x2 – 30x + 9 = 0  
 ev, (5x)2 – 2.5x. 3+32=0 
 ev, (5x – 3)2 = 0 
 ev, 5x – 3 = 0 
 ev, 5x = 3 

  x = 
5

3
 

GLv‡b (iii) bs mgxKi‡Y x Gi gvb ewm‡q cvB-  

 y = 
4

x35  = 
4

5

3
35

 = 
20

925  = 
20

16  = 
5

4
 

 wb‡Y©q mgvavb: (x, y) = 







5

4
,

5

3   

D`vniY 2: mgvavb Kiæb: x + 
y

4
= 1;     y + 25

4


x
  

mgvavb: x + 
y

4
= 1 .............................. (i)  

 Ges y + 25
4


x
 ........................ (ii) 

(i) bs n‡Z cvB, xy + 4 = y ................... (iii)  
(ii) bs n‡Z cvB, xy + 4 = 25x ................ (iv) 
(iii) I (iv) bs †_‡K cvB, y = 25x ................. (v) 
(v) bs †_‡K y Gi gvb (iii) bs G ewm‡q cvB, 
 x.25x + 4 = 25x 
ev, 25x2 – 25x + 4 = 0 
ev, 25x2 – 20x – 5x + 4 = 0 
ev, 5x (5x – 4) – 1(5x – 4) = 0 
  (5x – 4) (5x – 1) = 0 
nq, 5x = 4    A_ev, 5x – 1 = 0 
 ev, 5x = 4   ev, 5x = 1 

  x = 
5

4
    x = 

5

1
 

(v) bs G x Gi gvb ewm‡q cvB-  

 x =  
5

4
 n‡j, y = 25

5

4
= 20 
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 x = 
5

1
 n‡j, y = 25

5

1
= 5 

 wb‡Y©q mgvavb: (x, y) = 







20,
5

4
, 








5,
5

1  
 

D`vniY 3: mgvavb Kiæb: ;
2

5


x

y

y

x
x + y = 5 

mgvavb: 
2

5


x

y

y

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

 x + y = 5 .............................. (ii)  
(i) bs mgxKiY n‡Z cvB-  

 
2

5


x

y

y

x  

 ev,    
2

5
22



xy

yx  

 ev, 
2

5



xy

yx
 

 ev, 
2

55


xy
[(ii) bs n‡Z] 

 ev, 
2

11


xy
[5 Øviv fvM K‡i] 

 ev, 2xy  
 ev, xy = 4[eM© K‡i] 

  y = 
x

4
....................... (iii)  

(ii) bs y = 
x

4
 ewm‡q cvB,  

 x + 
x

4
= 5 

 ev, 5
42



x

x  

 ev, x2 + 4 = 5x 
 ev, x2 – 5x + 4 = 0 
 ev, x2 – 4x – x + 4 = 0 
 ev, x (x – 4) – 1 (x – 4) = 0 
  (x – 4) (x – 1) = 0 
 nq, x – 4 = 0  A_ev,  x – 1 = 0 
  x = 4    x = 1 
GLb (iii) bs G x Gi gvb ewm‡q cvB,  
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 x = 4 n‡j, y = 
4

4
= 1 

 x = 1 n‡j, y = 
1

4
= 4 

 wb‡Y©q mgvavb: (x, y) = (4, 1), (1, 4) 
 

D`vniY 4: mgvavb Kiæb: 
3

10









yx

yx

yx

yx

, 
x2 = 3 + y2 

mgvavb: 
3

10









yx

yx

yx

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

 Ges  x2 = 3 + y2  
  x2 – y2 = 3 ...................................... (ii) 
(i) bs †_‡K cvB,  
 

3

10









yx

yx

yx

yx  

 ev,    
   3

1022




yxyx

yxyx  

 ev,  
3

102
22

22





yx

yx  

 ev, 6 (x2 + y2) = 10 (x2 – y2) 
 ev, 6 (x2 + y2) = 103 [(ii) bs n‡Z] 
 ev, x2 + y2 = 

6

30   

  x2 + y2 = 5 ................................ (iii) 
 (ii) + (iii) wb‡j cvB, 2x2 = 8 ev, x2 = 4 ev, x =  2 
 Ges (iii)  (ii) wb‡j cvB, 2y2 = 2 ev, y2 = 1 ev, y =  1 

 wb‡Y©q mgvavb: (x, y) = (2, 1), (2, 1), (2, 1) (2, 1)  
 

D`vniY 5: mgvavb Kiæb: x2 + xy + y2 = 3, x2 – xy + y2 = 7 
mgvavb: x2 + xy + y2 = 3 .............................. (i)  
  x2 – xy + y2 = 7 ....................... …...(ii) 
 (i) I (ii) bs †hvM K‡i cvB,  

2(x2 + y2) = 10 ev, x2 + y2 = 5 ............. (iii) 
 (i) bs †_‡K (ii) bs we‡qvM K‡i cvB, 2xy = - 4  
 ev, xy =  2  

  y = 
x

2
............................................ (iv) 

 (iii) bs G y = 
x

2
 ewm‡q cvB,  

 x2 + 5
2

2







 

x
 

 ev, x2 + 5
4

2


x
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 ev, x4 + 4 = 5x2 
 ev, x4 – 5x2 + 4 = 0 
 ev, x4 – 4x2 – x2 + 4 = 0 
 ev, x2 (x2 – 4) – 1 (x2 – 4) = 0 
  (x2 – 4) (x2 – 1) = 0 
 nq, x2 – 4 = 0   A_ev, x2 – 1 = 0  
 ev, x2 = 4   ev, x2 = 1  
  x =  2    x =  1  
 GLb x Gi gvb (iv) bs G ewm‡q cvB,  

 x = 2 n‡j, y = 
2

2
=  1 

 x =  2 n‡j y = 
2

2




 = 1 

 x = 1 n‡j y = 
1

2
  = 2 

 x =  1 n‡j y = 
1

2




 = 2 

 wb‡Y©q mgvavb: (x, y) = (2, 1), (2, 1), (1, 2) (1, 2)  
 

 
 cv‡VvËi g~j¨vqb 3.4- 

 

mgvavb Kiæb:  
1. (x – 2) (y – 1) = 3;   (x + 2) (2y – 5) = 15  2. x2 + y2 = 61;   xy = -30  
3. x4 + x2y2 + y4 = 21;   x2 – xy + y2 = 7 4. xy – x2 = 1;   y2 – xy = 2  

5. y + 3 = 
x

4
;   x – 4 = 

y3

5
 6. ;

2

5









yx

yx

yx

yx
   x2 + y2 = 90 

7. x2 = 7x + 6y;   y2 = 7y + 6x 8. 21x2 + 17xy + 2y2 = 120;    
15

8

7

23





yx

yx
 

 
 
 

cvV 3.5 wØNvZ mnmgxKi‡Yi e¨envi 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 AÁvZ ivwki gvb x I y A_ev Ab¨ †h‡Kv‡bv ỳBwU c„_K PjK a‡i mgxKiY MVb Ki‡Z cvi‡eb, 
 ev Í̄e mgm¨v mgvav‡b wØNvZ mnmgxKi‡Yi e¨envi Ki‡Z cvi‡eb| 

 

gyL¨ kã  wØNvZ mnmgxKiY, mgxKi‡Yi e¨envi 
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 g~jcvV-  

 

wØNvZ mnmgxKi‡Yi e¨envi 
‰`bw›`b Rxe‡b eû mgm¨vi mgvavb Avcbviv mnmgxKi‡Yi aviYv †_‡K mgvavb K‡i _v‡Kb| G †ÿ‡Î AÁvZ 
ivwkwUi gvb x I y A_ev Ab¨ †h‡Kv‡bv ỳBwU c„_K PjK a‡i, mgm¨vi kZ© ev kZ©¸‡jv                     
†_‡K mgxKiY MVb c~e©K mgxKiY †Rv‡Ui mgvavb Ki‡jB x Ges y AÁvZ ivwk¸‡jvi gvb wbY©q Kiv hvq|  
 

D`vniY 1: ỳBwU eM©‡ÿ‡Îi †ÿÎd‡ji mgwó 890 eM©wgUvi| H eM©‡ÿÎ Ø‡qi evû `yBwU Øviv Drcbœ AvqZ‡ÿ‡Îi  
†ÿÎdj 203 eM©wgUvi| eM©‡ÿÎ ỳBwU evûi cwigvb wbY©q Kiæb|  
mgvavb:  g‡b Kiæb, 1g eM©‡ÿ‡Îi GK evûi ˆ`N ©̈ x wgUvi| 
 Ges 2q eM©‡ÿ‡Îi GK evûi ˆ`N ©̈ = y wgUvi 
 1g kZ©g‡Z, x2 + y2 = 890 .......................... (i) 
 2q kZ©g‡Z, xy = 203 ................................ (ii)  
 Avcbviv Rv‡bb, (x + y)2 = x2 + y2 + 2xy  
 = 890 + 2203  [(i) I (ii) bs n‡Z] 
 = 890 + 406 = 1296 

  x + y =  36 [eM©g~j K‡i] 
 †m‡nZz x + y n‡jv ˆ`N ©̈ I cÖ‡ ’̄i mgwó, myZivs Bnv FYvZ¥K n‡Z cv‡i bv|  
  x + y = 36 .......................... (iii)  
 Avevi, (x – y)2 = x2 + y2 – 2xy 
 = 890 – 2203 [(i) I (ii) bs n‡Z cvB] 
 = 890 – 406 = 484 
 ev, x – y =  22 
  x  y = 22 (‘+’ wPý wb‡q) .......................... (iv) 
 Ges x  y =  22 (‘’ wPý wb‡q) .......................... (v)  
 (iii) I (iv) bs mgxKiY †hvM K‡i cvB, 2x = 58;  

 ev, x = 29
2

58
  

 Ges (iii) bs †_‡K (iv) bs we‡qvM K‡i cvB, 2y = 14 ev, y = 7 
 Avevi (iii) I (v) bs mgxKiY †hvM K‡i cvB, 2x = 14;  ev, x = 7  
 Ges (iii) bs †_‡K (v) bs we‡qvM K‡i cvB, 2y = 58 ev, y = 29   
  wb‡Y©q 1g I 2q eM©‡ÿÎ `yBwUi evûi ˆ`N ©̈ 29 wg. Ges 7 wgUvi 
 

D`vniY 2: GKwU mg‡KvYx wÎfy‡Ri †ÿÎdj 14 eM©wgUvi| wÎf~RwUi AwZfz‡Ri ˆ`N ©̈ 65 wgUvi n‡j Aci evû 
ỳBwUi cwigvY wbY©q Kiæb| 

mgvavb: g‡b Kiæb, mg‡KvYx wÎfy‡Ri f~wg x wgUvi Ges D”PZv y wgUvi| 

cÖkœg‡Z, 
2

1
xy = 14 ev, xy = 28 ....................... (i) 

 Ges, x2 + y2 = 65 ............................. (ii)  
 Avcbviv Rv‡bb (x + y)2 = x2 + y2 + 2xy    

= 65 + 228 = 65 + 56 = 121 
 ev, x + y =  11 [eM©g~j K‡i] 
 ev, x + y = 11 ................... [ x > 0,  y > 0] 
  y = 11 – x ................... (iii) 

A 

AwZfyR = 65 

C B 

†ÿÎdj =14 e.wg. 

x wg. 

y wg. 
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 (i) bs G y Gi gvb ewm‡q cvB,  
 x (11 – x) = 28 
 ev, 11x – 	= 28   
 ev,   + 11x – 28 = 0  
 ev,  – 11x + 28 = 0  
 ev,  – 7x – 4x + 28 = 0 
 ev, x (x – 7) – 4 (x  7) = 0 
  (x – 7) (x – 4) = 0  
 nq, x – 7 = 0  A_ev, x – 4 = 0 
  x = 7    x = 4 
 (iii) bs G x Gi gvb ewm‡q cvB  
 x = 7 n‡j, y = 11 – 7 = 4 wg.  
 x = 4 n‡j y = 11 – 4 = 7 wg.  
 myZivs, wÎfyRwUi f~wg I D”PZv h_vμ‡g 7 wg. I 4 wg.  
 A_ev, 4 wg. I 7 wg. [D”PZv‡K x I fzwg‡K y ai‡j fzwg n‡e 4 wg. I D”PZv n‡e 7 wg.]|  
 

D`vniY 3: ỳB A¼ wewkó †Kv‡bv msL¨vi mv‡_ 27 †hvM Ki‡j A¼Øq ’̄vb wewbgq K‡i| wKš‘ msL¨vwU‡K A¼Ø‡qi 
¸Ydj Øviv fvM Ki‡j fvMdj 2 nq| msL¨vwU wbY©q Kiæb|  
mgvavb: g‡b Kiæb, `kK ’̄vbxq A¼ = x  
 Ges GKK ’̄vbxq A¼ = y 
  msL¨vwU = 10x + y  
 1g kZ©g‡Z,  
 10x + y + 27 = 10y + x  
 ev, 10x + y – 10y – x + 27 = 0 
 ev, 9x – 9y + 27 = 0 
 ev, x – y + 3 = 0 
  x = y – 3 ...................... (i) 

 2q kZ©g‡Z, 2
10




xy

yx
 

 ev, 10x+y = 2xy  
 ev, 10 (y – 3) + y = 2 (y – 3) y [(i) bs n‡Z] 
 ev, 10y – 30 + y = 2y2 – 6y 
 ev, 10y – 30 + y – 2y2 + 6y = 0 
 ev, 2y2 – 17y + 30 = 0 [–1 Øviv ¸Y K‡i] 
 ev, 2y2 – 12y – 5y + 30 = 0   
 ev, 2y (y – 6) – 5 (y – 6) = 0 
  (y – 6) (2y – 5) = 0 
 nq, y – 6 = 0  A_ev, 2y – 5 = 0 
  y = 6   ev, 2y = 5 

     y = 
2

5
 

 †h‡nZz msL¨vi A¼ fMœvsk n‡Z cv‡i bv| 
  y = 6 
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 GLb y Gi gvb (i) bs G ewm‡q cvB, 
 x = 6 – 3 = 3 
  msL¨vwU = 10x + y = 10  3 + 6 = 36 
 

D`vniY 4: †ijjvB‡bi Amyweavi Rb¨ gnvbMi cÖfvZx †Uª‡bi WªvBfvi wnmve K‡i †`L‡jb †h, XvKv †_‡K †dbx ch©šÍ 
300 wK‡jvwgUvi `~iZ¡ AwZμ‡gi Rb¨ Mo AwZ‡eM 5 wK.wg./ N›Uv Kgv‡j †dbx ch©šÍ †cŠuQv‡Z 40 wgwbU mgq †ewk 
jvM‡e| †UªbwUi Mo MwZ‡eM wbY©q Kiæb| 
mgvavb: g‡b Kiæb, †U‡bi Mo MwZ‡eM x wK. wg./ N›Uv 
  5 wK.wg./ N›Uv K‡g Mo MwZ‡eM (x – 5) wK.wg./N›Uv 

 cÖkœg‡Z, 
60

40300

5

300


 xx
 [1 N›Uv = 60 wgwbU] 

 ev, 
  3

2

5

1500300300





xx

xx  

 ev, 
3

2

5

1500
2


 xx

 

 ev, 2(  – 5x) = 4500  
 ev,   – 5x = 2250 
 ev,   – 5x – 2250 = 0 
 ev,   – 50x + 45x – 2250 = 0 
 ev, x (x – 50) + 45 (x – 50) = 0 
   (x – 50) (x + 45) = 0 
  x – 50 = 0  A_ev, x + 45 = 0 
  x = 50    x = – 45  
 wKš‘ †Uª‡bi MwZ‡eM FYvZ¥K n‡Z cv‡i bv| myZivs †UªbwUi Mo MwZ‡eM 50 wK. wg./ N›Uv|  
 
 

D`vniY 5: GKwU AvqZ‡ÿ‡Îi cÖ‡ ’̄i wØ¸Y ˆ`N ©̈ A‡cÿv 10 wgUvi †ewk| AvqZ‡ÿ‡Îi †ÿÎdj 300 eM©wgUvi 
n‡j, Zvi ˆ`N¨© I cÖ ’̄ wbY©q Kiæb| 
mgvavb: g‡b Kiæb, AvqZ‡ÿ‡Îi ˆ`N¨© I cÖ ’̄ h_vμ‡g x wgUvi I y wgUvi|  
 1g kZ©g‡Z, 2y = x + 10 
  x = 2y – 10 ....................... (i) 
 2q kZ©g‡Z, xy = 300 
 ev, (2y – 10)y = 300 [(i) bs n‡Z] 
 ev, 2y2 – 10y = 300  
 ev, 2y2 – 10y – 300 = 0 
 ev, y2 – 5y – 150 = 0 [2 Øviv fvM K‡i] 
 ev, y – 15y + 10y – 150 = 0 
 ev, y (y – 15) + 10 (y – 15) = 0 
  (y – 15) (y + 10) = 0 
 nq, y – 15 = 0  A_ev, y + 10 = 0 
  y = 15    y = – 10  
 †h‡nZz AvqZ‡ÿ‡Îi cª ’̄ FYvZ¥K n‡Z cv‡i bv †m‡nZz y = – 10  MÖnY‡hvM¨ bq|  
  cÖ ’̄ y = 15  wgUvi|  
 (i) bs G y Gi gvb ewm‡q cvB 
 x = 2  15 – 10 wgUvi 

D 

A B 

C 

†ÿÎdj = 300 e.wg. 

x 

y 
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 = 30 – 10 wgUvi 
 = 20 wgUvi 

  wb‡Y©q ˆ`N¨© 20 wgUvi Ges cÖ ’̄ 15 wgUvi|  
 

  mvims‡ÿc- 
 AÁvZ ivwkwUi gvb x I y A_ev Ab¨ †h‡Kv‡bv ỳBwU c„_K PjK a‡i, mgm¨vi kZ© ev kZ©¸‡jv  

†_‡K mgxKiY MVb c~e©K mgxKiY †Rv‡Ui mgvavb Ki‡Z nq|  
 

 
 cv‡VvËi g~j¨vqb 3.5- 

 

wb‡Pi cÖkœ¸‡jvi mgxKiY MVb K‡i mgvavb Kiæb| 
1. ỳBwU abvZ¥K msL¨vi e‡M©i mgwó 13 Ges ¸Ydj 6 n‡j, msL¨v ỳBwU wbY©q Kiæb|  
2. ỳBwU eM©‡ÿ‡Îi †ÿÎd‡ji mgwó 720 eM©wgUvi| H ỳBwU eM©‡ÿ‡Îi ỳB evû Øviv, MwVZ AvqZ‡ÿ‡Îi †ÿÎdj 

288 eM©wgUvi n‡j, eM©‡ÿÎ `yBwUi cÖ‡Z¨K evûi cwigvb wbY©q Kiæb? 
3. GKwU AvqZ‡ÿ‡Îi cÖ‡ ’̄i wØ¸Y ˆ`N ©̈ A‡cÿv 10 wgUvi †ewk| AvqZ‡ÿ‡Îi †ÿÎdj 600 eM©wgUvi n‡j, Zvi 

ˆ`N ©̈ I cÖ ’̄ wbY©q Kiæb|  
4. GKwU AvqZ‡ÿ‡Îi †ÿÎdj 168 eM©wgUvi Ges Aa©cwimxgv GKwU KY© A‡cÿv 6 wgUvi †ewk| †ÿÎwUi ˆ`N ©̈ I 

cÖ ’̄ wbY©q Kiæb|  
5.  GKwU AvqZvKvi gv‡Vi †ÿÎdj 480 eM©wgUvi| †ÿÎwUi ˆ`N ©̈ 4 wgUvi Kgv‡j I cÖ ’̄ 4 wgUvi evov‡j †ÿÎwUi 

ˆ`N¨ I cÖ ’̄ wbY©q Kiæb|  
6. GKwU AvqZvKvi evMv‡bi cwimxgv 56 wgUvi Ges GKwU KY© 20 wgUvi| D³ evMv‡bi mgvb †ÿÎdj wewkó 

eM©‡ÿ‡Îi GK evûi ˆ`N ©̈ wbY©q Kiæb| 
7. ỳB A¼ wewkó GKwU msL¨vi GKK ’̄v‡bi A¼ `kK ’̄v‡bi A‡¼i A‡a©K| msL¨vwU‡K A¼ `yBwUi ¸Ydj Øviv 

fvM Ki‡j fvMdj  
2

1
3 nq| msL¨vwU wbY©q Kiæb| 

8. GKwU AvqZ‡ÿ‡Îi cwimxgv KY©Ø‡qi ˆ`‡N¨©i mgwó A‡cÿv 8 wgUvi †ewk| †ÿÎwUi †ÿÎdj 60 eM©wgUvi n‡j, 
Zvi ˆ`N ©̈ I cÖ ’̄ wbY©q Kiæb|  

9. ỳB A¼ wewkó GKwU msL¨v‡K Gi A¼Ø‡qi †hvMdj Øviv fvM Ki‡j fvMdj 4 nq Ges msL¨vwUi mv‡_ 36 †hvM 
Ki‡j A¼Øq ’̄vb wewbgq K‡i| msL¨vwU KZ wbY©q Kiæb? 

10. Rbve AvgRv` mv‡n‡ei Rwgi †ÿÎdj 0.12 †n±i| RwgwUi Aa©cwimxgv Gi GKwU KY© A‡cÿv 20 wgUvi †ewk| 
wZwb Zvi Rwg †_‡K weRb eveyi wbKU GK Z…Zxqvsk wewμ K‡ib| weRbeveyi Rwgi ˆ`N ©̈ cÖ ’̄ A‡cÿv 9 wgUvi 
†ewk|  

 (K) DÏxc‡Ki Av‡jv‡K ỳBwU mgxKiY MVb Kiæb| 
 (L) AvgRv` mv‡n‡ei Rwgi ˆ`N ©̈ I cÖ ’̄ wbY©q Kiæb| 
 (M) weRb eveyi RwgwUi cwimxgv I K‡Y©i ˆ`N ©̈ wbY©q Kiæb| 
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cvV 3.6 ỳB PjK wewkó m~PK mgxKiY †RvU 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 ỳB PjK wewkó m~PK mgxKiY †Rv‡Ui mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  m~PK mgxKiY, mgxKiY †RvU 
 

 
 g~jcvV-  

 

ỳB PjK wewkó m~PK mgxKiY †RvU 
c~‡e© ỳB PjK wewkó mnmgxKiY mgvavb Kivi c×wZ †R‡b‡Qb| GB cv‡V ỳB PjK wewkó m~PK mgxKiY †Rv‡Ui 
mgvavb wb‡q Av‡jvPbv Kiv n‡e| g‡b Kiæb,  mgxKiYwU n‡Z x Gi gvb †ei Ki‡Z n‡e|  
†h‡nZz,   

ev, 
m

x

a

a
= 1 

ev, ax-m = 1 
ev, ax-m = a0 [ †Kv‡bv msL¨vi kw³ ev m~PK k~b¨ n‡jB Zvi gvb ÒGKÓ nq] 
ev, x – m = 0 
 x = m  
myZivs ax =  am  n‡j, x = m  
A_v©r †Kv‡bv ivwk ev msL¨v‡K `yBwU wewfbœ ev Í̄e kw³‡Z DbœwZ Ki‡j, hw` Zvi gvb mgvb nq Z‡e H ỳBwU kw³i 
m~PK ỳBwUi gvb mgvb n‡e|  
GB m~‡Îi mvnv‡h¨ m~PK mgxKi‡Yi mgvavb Kiv nq|  
 

D`vniY 1: mgvavb Kiæb: 33y – 1 = 9x+y, 4x+3y = 162x+3 
mgvavb: 33y – 1 = 9x+y ...................... (i)  
  4x+3y = 162x+3 ........................ (ii) 
 (i) bs n‡Z cvB, 33y – 1 = 9x+y 
 ev, 33y-1 = (32)x+y 
 ev, 33y-1 = 32x + 2y 
 ev, 3y – 1 = 2x + 2y  
 ev, 3y – 2y = 2x + 1 
  y = 2x + 1 ................................. (iii) 
 (ii) bs n‡Z cvB, 4x+3y = 162x+3 
 ev, 4x+3y = (42)2x+3  
 ev, 4x+3y = 44x+6 
 ev, x+3y = 4x+6 
 ev, x + 3(2x+1) = 4x + 6 [(iii) bs n‡Z y Gi gvb ewm‡q] 
 ev, x + 6x + 3 = 4x + 6 
 ev, 7x – 4x = 6 – 3  
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 ev, 3x = 3  
  x = 1 
(iii) bs G x Gi gvb ewm‡q cvB  
 y = 21 + 1 
 = 3 

 wb‡Y©q mgvavb (x, y) = (1, 3) 
 

D`vniY 2: mgvavb Kiæb: 3 2 1; 3 2 31 
mgvavb: 3 2 1...................... ..(i) 

 Ges 3 2 31……….(ii) 
 (i) bs n‡Z cvB  
 3 2 1 
 ev, a – b = 1 [3 = a Ges 2  = b a‡i] 
  a = 1 + b ....................... (iii) 
 (ii) bs n‡Z cvB 
 3x+1 + 2y – 1 = 31 

 ev, 3x.3 + 
2

2y

= 31 

 ev, 3a + 
2

b
= 31 

 ev, 6a + b = 62 
 ev, 6 (1 + b) + b = 62 [(iii) bs n‡Z] 
 ev, 6 + 6b + b = 62 
 ev, 7b = 62  6  

 ev, b = 
7

56
 

 ev, b = 8 
 ev, 2  = 2  [ b Gi gvb ewm‡q] 
  y = 3  
 (iii) bs n‡Z cvB  
 a = 1 + b 
 ev, 3x = 1 +2  [a I b Gi gvb ewm‡q cvB] 
 ev, 3x = 1 + 23 [y = 3 ewm‡q cvB] 
 ev, 3x = 9 
 ev, 3x = 32 
  x = 2  
 wb‡Y©q mgvavb (x, y) = (2, 3)   
 

D`vniY 3: mgvavb Kiæb: 3x.9y = 81 Ges 2x – y = 8 
mgvavb: 3x.9y = 81 ....................... (i) 
 Ges 2x – y = 8 ........................ (ii) 
 (i) bs n‡Z cvB, 3x.9y = 81 
 ev, 3x.(32)y = 81 
 ev, 3x.32y = 81 
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 ev, 3x+2y = 34 
  x + 2y = 4 ........................ (iii) 
 (ii) bs mgxKiY‡K 2 Øviv ¸Y K‡i cvB, 4x – 2y = 16 ........................ (iv) 
  mgxKiY (iii) I (iv)  †hvM K‡i cvB 5x = 20  
  x = 4 
 (iii) bs G x Gi gvb ewm‡q cvB,  
  4 + 2y = 4 
  ev, 2y = 4 – 4  
  ev, 2y = 0 
   y = 0 [2  0] 
 wb‡Y©q mgvavb: (x, y) = (4, 0)  
 

D`vniY 4: mgvavb Kiæb: 3.2x – 4.3y = 0;   2x+1 – 3y+1 + 1 = 0 
mgvavb: 3.2x – 4.3y = 0 .............................. (i) 
 2x+1 – 3y+1 + 1 = 0 ................................ (ii) 
 (i) bs n‡Z cvB, 3.2x – 4.3y = 0 
  3a – 4b = 0 …………………………(iii) [2x = a Ges 3y = b a‡i]  
 (ii) bs n‡Z cvB  
  2x+1 – 3y+1 + 1 = 0 
 ev, 2x.2– 3y .3 + 1 = 0 
 ev, 2a – 3b + 1 = 0 .............................. (iv) 
 (iii) bs †K 2 Øviv ¸Y K‡i cvB, 6a – 8b = 0 
 (iv) bs †K 3 Øviv ¸Y K‡i cvB,   6a – 9b + 3 = 0 
        (–)  (+)  (–) 
                          we‡qvM K‡i, b – 3 = 0  
  ev, b = 3 
  ev, 3y = 3 [b = 3y ewm‡q] 
   y = 1 
 (iii) bs n‡Z cvB,  
 3a – 4b = 0 
 ev, 3.2x – 4.3y = 0 [a = 2x Ges b = 3y ewm‡q] 
 ev, 3.2x – 4.3  = 0 
 ev, 3.2x – 12 = 0 
 ev, 3.2x = 12 

 ev, 2x = 
3

12
 

 ev, 2x = 4 
 ev, 2x = 22 
  x = 2 
  wb‡Y©q mgvavb (x, y) = (2, 1)  
 

D`vniY 5: mgvavb Kiæb 18yx – y2x = 81 Ges 3x = y2 

mgvavb: 18yx – y2x = 81 ................... (i) Ges 3x = y2 ....................... (ii)  
 (i) bs †_‡K cvB, y2x – 18yx + 81 = 0 
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 ev, (yx – 9)2 = 0 
 ev, yx – 9 = 0 
 ev, yx = 9 
 ev, yx = 32 ............................. (iii) 
 (ii) bs †_‡K cvB,  
 3x = y2  
 ev, (3x)x = (y2)x [x Zg Nv‡Z DbœxZ K‡i] 

 ev, 
2

3x = (yx)2 

 ev, 
2

3x  = (32)2 [(iii) bs n‡Z] 

 ev, 
2

3x  = 34 
 ev, x2 = 4 
  x =  2 
 x = 2 n‡j (iii) bs n‡Z cvB, y2 = 32 ev, y =  3 

 x =  2 n‡j (iii) bs n‡Z cvB, y 2 = 9 ev, y2 = 
9

1
 ev, y =  

3

1
 

  wb‡Y©q mgvavb (x, y) = (2, 3), (2, 3), (2, 
3

1
), (2, 

3

1
) 

 

 
 cv‡VvËi g~j¨vqb 3.6- 

 

mgvavb Kiæb:  
1. 4x = 2y  

(27)y = 9y+1 
2. 2x – 3y =  7  

3y + 2x = 11 
3. 4.5y + 2 – 3.2x = 8 

5y+1 + 2x+2 = 17 
4. xy = yx 

x = 2y  
5. yx = 4 

y2 = 9x 

6. 1,
42

2











y

yx

xy
x

x

 

7. 8.2xy = 4y 

9x.3xy = 
27

1
  

8. 2x3y = 18 
22x.3y = 36 
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cvV 3.7 †jLwP‡Îi mvnv‡h¨ wØNvZ mgxKiY ax2 + bx + c = 0 Gi mgvavb 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †jLwP‡Îi mvnv‡h¨ wØNvZ mgxKiY ax2 + bx + c = 0 Gi mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  †jLwPÎ, wØNvZ mgxKiY 
 

 
 g~jcvV-  

 

†jLwP‡Îi mvnv‡h¨ wØNvZ mgxKiY ax2 + bx + c = 0 Gi mgvavb  
Avcbviv 3.1 cv‡V GK PjK wewkó wØNvZ mgxKi‡Yi exRMwYZxq c×wZ†Z mgvavb Ki‡Z wk‡L‡Qb| GLb 
†jLwP‡Îi mvnv‡h¨ Bnvi mgvavb c×wZ Av‡jvPbv Kiv n‡e| 
g‡b Kiæb, y = ax2 + bx + c, Zvn‡j x Gi †h mKj gvbi Rb¨ y = 0 n‡e A_©vr †jLwPÎwU x-Aÿ‡K †Q` Ki‡e 
Ges x Gi H mKj gvbB ax2 + bx + c = 0 mgxKiYwUi mgvavb|  
 

D`vniY 1: †jLwP‡Îi mvnv‡h¨ x2 – 5x + 6 = 0 Gi mgvavb Kiæb|  

mgvavb: g‡bi Kiæb, y = x2 – 5x + 6 = 0  
x Gi K‡qKwU gv‡bi Rb¨ y Gi gvb wbY©q K‡i GB mgxKi‡Yi †j‡Li K‡qKwUi we› ỳi ’̄vbvsK wbY©q Kiæb|  

x 0 1 –1 2 3 4 5 6 
y 6 2 12 0 0 2 6 12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
g‡b Kiæb, x-Aÿ I y-Aÿ ỳBwU Aÿ Ges (0, 0) g~jwe› ỳ| Dfq A‡ÿi mv‡c‡ÿ ÿz ª̀Zg e‡M©i evûi ˆ`‡N ©̈‡K GK 
GKK a‡i mviwY‡Z cÖvß we› ỳ¸‡jv QK KvM‡R ’̄vcb K‡i mgxKiYwUi †jLwPÎ A¼b Kiæb| †`Lv hvq †h, †jLwPÎwU 
x-Aÿ‡K (2, 0) I (3, 0) we›`y‡Z †Q` K‡i|  
myZivs mgxKiYwUi mgvavb, x = 2 ev, x = 3  
 

 

•

• •

•

••

(-1,12) 

(3,0) (0,0) 

(5,6) 

(6,12) 

(2,0)) 

(0,6) 

(1,2) 

• •
(4,2) X' X 

Y' 

Y 
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D`vniY 2: †jLwP‡Îi mvnv‡h¨ x2 – 6x + 9 = 0 Gi mgvavb Kiæb|  
mgvavb: g‡b Kiæb, y = x2 – 6x + 9 
GLb x Gi K‡qKwU gv‡bi Rb¨ y Gi gvb wbY©q K‡i †jLwP‡Îi Rb¨ K‡qKwU we›`yi ’̄vbvsK wbY©q Kiæb| 

x 0 1 1.5 2 2.5 3 4 5 
y 9 4 2.25 1 0.25 0 1 4 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

g‡b Kiæb, XOX I YOY h_vμ‡g x-Aÿ I y-Aÿ Ges O g~jwe› ỳ| mviwY‡Z cÖvß we› ỳ¸‡jv QK KvM‡R (2 Ni = 
1 GKK a‡i) ’̄vcb K‡i mgxKiYwUi †jLwPÎ A¼b Kiæb| †`Lv hvq †h, †jLwPÎwU x Aÿ‡K (3, 0) we› ỳ‡Z ¯úk© 
K‡i‡Q| †h‡nZz wØNvZ mgxKi‡Yi ỳBwU g~j _v‡K, †m‡nZz mgxKiYwUi mgvavb n‡e, x = 3, x = 3 
 

D`vnib 3: †jLwP‡Îi mvnv‡h¨ mgvavb Kiæb: – x2 + 5x – 4 = 0  
mgvavb: g‡b Kiæb, y = – x2 + 5x – 4   
x Gi K‡qKwU gv‡bi Rb¨ y Gi gvb wbY©q K‡i cÖ`Ë mgxKiYi †j‡Li K‡qKwU we›`yi ’̄vbv¼ wbY©q Kiæb:  

x 0 0.25 1 1.5 2 3 4 5 
y – 4 2.8125 0 1.25 2 2 0 – 4 

 

 
 
 
 
 
 
 
 
 
 

g‡b Kiæb, XOX I YOY h_vμ‡g x-Aÿ I y-Aÿ Ges O g~jwe› ỳ| Dfq A‡ÿi mv‡c‡ÿ ÿz ª̀Zg e‡M©i evûi 
ˆ`‡N ©̈i wØ¸Y‡K GKK a‡i mviwY‡Z cÖvß we› ỳ¸‡jv QK KvM‡R ’̄vcb K‡i mgxKiYwUi †jLwPÎ A¼b Kiæb| †`Lv 
hvq †h, †jLwPÎwU x Aÿ‡K (1, 0) I (4, 0) we› ỳ‡Z †Q` K‡i‡Q| myZivs, mgxKiYwUi mgvavb, x = 1 ev, x = 4 
 

 

Y 

• •

•

•

•

(0,9) 

(0,0) 

(1.5, 2.25) 

(5,4) 

(3,0) 

(1,4) 

• 

(2,1) 
X' X 

Y' 

(4,1) 

•

•

Y' 

X' X' 

 

 

  
 

 
 

 

(2,2) (3,2) 

(1,0) (4,0) 

(0,4) (5,4) 

(0.25,2.81) 

(1.5,1.25) 

Y' 
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D`vniY 4: x2 + 2x – 3 = 0 Gi g~jØq †jLwP‡Îi mvnv‡h¨ wbY©q Kiæb|  
mgvavb: g‡b Kiæb, y = x2 + 2x – 3   
GLb, x Gi KqKwU gv‡bi Rb¨ y Gi gvb wbY©q K‡i cÖ`Ë mgxKi‡Yi †j‡Li K‡qKwU we› ỳi ’̄vbv¼ wbY©q Kiæb:  

x 0 1 2 –1 –2 –3 –4 –5 1.5 
y – 3 0 5 – 4 –3 0 5 12 2.25 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

g‡b Kiæb, XOX I YOY h_vμ‡g x-Aÿ I y-Aÿ Ges O g~jwe› ỳ| Dfq A‡ÿi mv‡c‡ÿ ÿz ª̀Zg e‡M©i evûi 
ˆ`‡N ©̈i wØ¸Y‡K GKK a‡i mviwY‡Z cÖvß we› ỳ¸‡jv cÖ`Ë QK KvM‡R ’̄vcb K‡i mgxKiYwUi †jLwPÎ A¼b Kiæb| 
†jLwPÎwU X-Aÿ‡K (– 3, 0) I (1, 0) we› ỳ‡Z †Q` K‡i‡Q|  
 mgxKiYwUi mgvavb: x = – 3 ev, x = 1 
 

 
 cv‡VvËi g~j¨vqb 3.7- 

 

†jLwP‡Îi mvnv‡h¨ wb‡Pi mgxKiY¸‡jvi mgvavb Kiæb:  
1. x2 – 4x + 3 = 0 
2. x2 – x – 6 = 0 
3. x2 – x – 12 = 0 
4. x2 – 4x + 3 = 0 
5. 5 – 4x – x2 = 0 
6. x2 – 4x + 4 = 0 
7. 2x2 – 5x + 2 = 0 
8. x2 = 8 
9. –x2 + 3x – 2 = 0 
10. GKwU msL¨vi e‡M©i wØ¸b msL¨vwUi 7 ¸Y A‡cÿv Kg| wKš‘ H msL¨vwUi e‡M©i mgvb 12| 
 (K) cÖ`Ë Z_¨¸‡jvi mvnv‡h¨ mgxKiY MVb Kiæb| 
 (L) m~Î cÖ‡qvM K‡i 1g mgxKiYwU mgvavb Kiæb| 
 (M) 2q mgxKiYwU †jLwP‡Îi mvnv‡h¨ mgvavb Kiæb| 
 
  

X 

Y' 

Y 

X' 
 

 

  

 

 

 
  (0, 3) 

(1, 0) 

(2, 5) 

(1, 4) 

(2, 3) 

(3, 0) 

(4, 5) 

(1.5, 2.25) 
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