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ವಗ� ಸĲೕಕರಣಗಳ� 
  

 

 ವಗ� ಸĲೕಕರಣದ ಆದಶ� ರೂಪ:  

ܠ܉                                          + ܠ܊ + ܋ =  
                                                             (a,b,c ಗಳ� ®ಾಸÃವ ಸಂ�ೆÍಗಳ� ಮತುÃ ܽ ≠ 0) 

 ಶುದÆ ವಗ�ಸĲೕಕರಣ:                                  ܠ܉ + =܋   

 ವಗ�ಸĲೕಕರಣ İģಸುವ Ļ¢ಾನಗಳ�: 

 ಅಪವತ�ನ Ļ¢ಾನ 

 ವಗ�ಪ�ಣ� Ļ¢ಾನ 

 ಸೂತÎದ ಸ²ಾಯĨಂದ 

 ನďೆಯ ಮೂಲಕ 

 ವಗ�ಸĲೕಕರಣ ܠ܉ + ܠ܊ + ܋ =  ಇದರ ಮೂಲಗಳ�:  

                                                X = ܋܉ି܊ඥ±܊ି
܉

 

 ವಗ�ಸĲೕಕರಣದ ಮೂಲಗಳ ūತÃ: 

           m + n = 
܊ି
܉

 

 ವಗ�ಸĲೕಕರಣದ ಮೂಲಗಳ ಗುಣಲಬÆ: 

                                                            mn = 
ࢉ
ࢇ
 

 ಮೂಲಗಳನುÇ �ೊ�ಾ¾ಗ ವಗ�ಸĲೕಕರಣ ರಚ£ೆ:  

ܠ                                             − +ܕ) +ܠ(ܖ ܖܕ =  

 ವಗ�ಸĲೕಕರಣದ ¯ೆ�ೕಧಕ:             ∆= ܊ − ܋܉ 

 ܡ =   ರೂಪದ ಸĲೕಕರಣದ ²ೆಸರು: ಪರವಲಯܠ 

ಅ¢ಾÍಯ- 9 
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Excercise 9.1 
1.  ಈ  �ೆಳĖನವ�ಗಳ� ವಗ�ಸĲೕಕರಣಗೇ ಎಂಬುವ�ದನುÇ ಪĸೕŀľ. 

i. ࢞ − ࢞ =   
ಚªಾčರದ ಮಹತÃಮ ėತ 2  

                     ∴ ಇದು ವಗ�ಸĲೕಕರಣ 

ii. ࢞ = ૡ  
ಚªಾčರದ ಮಹತÃಮ ėತ 2 

                     ∴ ಇದು ವಗ�ಸĲೕಕರಣ 

iii. ࢞ + 

࢞ =   

ଶݔ + ଵ
ଶ
ݔ = 0 ⇒  ଶ௫

మା௫
ଶ

= 0 ⇒ ଶݔ2 + ݔ = 0   

ಚªಾčರದ ಮಹತÃಮ ėತ 2  

                     ∴ ಇದು ವಗ�ಸĲೕಕರಣ 

iv. 3ݔ − 10 = 0 
ಚªಾčರದ ಮಹತÃಮ ėತ 1  

                     ∴ ಇದು ವಗ�ಸĲೕಕರಣ ಅಲÐ 

v. ࢞ − ૢ

࢞ +  =  

ଶݔ       − ଶଽ
ସ
ݔ + 5 = 0 ⇒  ସ௫

మିଶଽ௫ାଶ
ସ

= 0 ⇒ ଶݔ4 − ݔ29 + 20 = 0   

ಚªಾčರದ ಮಹತÃಮ ėತ 2  

                       ∴ ಇದು ವಗ�ಸĲೕಕರಣ  

vi.  − ࢞ = 

 ࢞

      5 − ݔ6 = ଶ
ହ
ଶݔ ⇒  ଶ

ହ
ଶݔ + ݔ6 − 5 = 0 

      ⇒ ଶ௫మାଷ௫ିଶହ
ହ

= 0 

      ⇒ ଶݔ2 + ݔ30 − 25 = 0   
ಚªಾčರದ ಮಹತÃಮ ėತ 2  

                       ∴ ಇದು ವಗ�ಸĲೕಕರಣ  

vii. √࢞ + ࢞ =  
ಚªಾčರದ ಮಹತÃಮ ėತ 2  

                       ∴ ಇದು ವಗ�ಸĲೕಕರಣ  

viii. √࢞ = 


 

ಚªಾčರದ ಮಹತÃಮ ėತ 1  

                       ∴ ಇದು ವಗ�ಸĲೕಕರಣ ಅಲÐ 

ix. ࢞ − ࢞+ ૠ =  
ಚªಾčರದ ಮಹತÃಮ ėತ 3 

                     ∴ ಇದು ವಗ�ಸĲೕಕರಣ ಅಲÐ 
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x. ࢞ −  ࢟
ಈ ಸĲೕಕರಣದĹÐ ಎರಡು ಚªಾčರಗĺ®ೆ. 

          ∴ ಇದು ವಗ�ಸĲೕಕರಣ ಅಲÐ 

 
2. ಈ �ೆಳĖನ ಸĲೕಕರಣಗಳನುÇ ಸಂďೇīľ ಮತುÃ ಅವ� ವಗ�ಸĲೕಕರಣಗೇ ಎಂದು ಪĸೕŀľ. 

i. ࢞)࢞ + ) =  
ݔ)ݔ + 6) = 0 

                        ⇒ ଶݔ  + ݔ6 = 0    
ಚªಾčರದ ಮಹತÃಮ ėತ 2 

                        ∴ ಇದು ವಗ�ಸĲೕಕರಣ. 

ii. (࢞ − )(࢞ − ) =  
ݔ) − ݔ2)(4 − 3) = 0 

                         ⟹ ݔ2)ݔ − 3) − ݔ2)4 − 3) = 0 

                         ⟹ ଶݔ2 − ݔ3 − ݔ8 + 12 = 0 

                         ⟹ ଶݔ2 − ݔ11 + 12 = 0 

                        ಇದು ܽݔଶ + ݔܾ + ܿ = 0  ರೂಪದĹÐ¡ೆ. 

                        ∴ ಇದು ವಗ�ಸĲೕಕರಣ. 

iii. (ܠ + )(ܠ − ૠ) =  

ݔ)       + ݔ)(2 − 7) = 5 

                         ⟹ ݔ)ݔ − 7) + ݔ)2 − 7) = 5 

                         ⟹ ଶݔ − ݔ7 + ݔ2 − 14 = 5 

                         ⟹ ଶݔ − ݔ5 − 14 − 5 = 0 

                         ⟹ ଶݔ − ݔ5 − 19 = 0 

ಇದು ܽݔଶ + ݔܾ + ܿ = 0  ರೂಪದĹÐ¡ೆ. 

                        ∴ ಇದು ವಗ�ಸĲೕಕರಣ. 

iv. (࢞ + ) = (࢞ − ) 

ݔ) + 1)ଶ = ݔ)2 − 3) 

                         ⟹ ଶݔ + ݔ2 + 1 = ݔ2 − 6 

                         ⟹ ଶݔ + ݔ2 + 1 − ݔ2 + 6 = 0 

                         ⟹ ଶݔ + 7 = 0 

ಇದು ܽݔଶ + ݔܾ + ܿ = 0  ರೂಪದĹÐ¡ೆ. 

                        ∴ ಇದು ವಗ�ಸĲೕಕರಣ. 

v. (࢞ − )(࢞ − ) = ࢞) + )(࢞ − ) 

ݔ2)       − ݔ)(1 − 3) = ݔ) + ݔ)(5 − 1) 
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                          ⟹ ݔ)ݔ2 − 3) − ݔ)1 − 3) = ݔ)ݔ − 1) + ݔ)5 − 1) 

                          ⟹ ଶݔ2 − ݔ6 − ݔ + 3 = ଶݔ − ݔ + ݔ5 − 5 

                          ⟹ ଶݔ2 − ݔ7 + 3 = ଶݔ + ݔ4 − 5 

                          ⟹ ଶݔ2 − ݔ7 + 3 − ଶݔ − ݔ4 + 5 = 0 

                          ⟹ ଶݔ − ݔ11 + 8 = 0 

                           ಇದು ܽݔଶ + ݔܾ + ܿ = 0  ರೂಪದĹÐ¡ೆ. 

                          ∴ ಇದು ವಗ�ಸĲೕಕರಣ. 

vi. (࢞ + ) = ࢞)࢞ − ) 

ݔ) + 2)ଷ = ଶݔ)ݔ2 − 1) 

                        ⇒ ଷݔ + ݔ)(2)(ݔ)3 + 2) + 2ଷ = ଷݔ2 −  ݔ2

                        ⇒ ଷݔ + ݔ)ݔ6 + 2) + 8 = ଷݔ2 −  ݔ2

             ⇒ ଷݔ + ଶݔ6 + ݔ12 + 8 = ଷݔ2 −  ݔ2

             ⇒ ଷݔ2 − ݔ2 − ଷݔ  − ଶݔ6 − ݔ12 − 8 = 0 

             ⇒ ଷݔ − ଶݔ6 − ݔ14 − 8 = 0 

ಈ  ಸĲಕರಣದ ಮಹತÃಮ ėತ 3  

                        ∴ ಇದು ವಗ�ಸĲೕಕರಣ ಅಲÐ 

3. ಈ �ೆಳĖನವ�ಗಳನುÇ ವಗ�ಸĲೕಕರಣ ರೂಪದĹÐ ವÍಕÃಪģľ. 

i. ಎರಡು ಅನುಕÎಮ ಪ��ಾ�ಂಕಗಳ ಗುಣಲಬÆ 306 ಆĖ¡ೆ. 

ݔ)ݔ       + 1) = 306 
                           ⟹ ଶݔ + ݔ = 306 

      ⟹ ܠ + ܠ −  =  

ii. ಆಯ�ಾ�ಾರವ�ಳÑ ಉ¡ಾÍನವನದ ಉದÅವ� ಅದರ ಅಗಲದ ಎರಡರಷ¾Ĕ´ಂತ ಒಂದು 

²ೆ�ಾ¹Ė¡ೆ ಮತುÃ ಅದರ ĻľÃೕಣ� 528  ಆĖ¡ೆ. 

ಅಗಲ = ݔ ݉ ;  ಉದÅ = 2ݔ + 1 ݉ 

ݔ2) + ݔ(1 = 528 

                        ⟹ ࢞ + ࢞ − ૡ =  

iii. ಒಂದು ªೈಲು ಸಮರೂಪ ಜವದĹÐ ಚĹľ, 480 km . ದೂರವನುÇ ಕÎĲಸುತÃ¡ೆ. ಅದರ 

ಜವವನುÇ ಪÎĦ ಗಂ�ೆ�ೆ 8 km/hr ನಷು¾ ಕģĳ�ೊĺľ¡ಾಗ, ಅ°ೆ¾ೕ ದೂರವನುÇ ಕÎĲಸಲು 

ªೈಲು 3 ಗಂ�ೆ ²ೆ�ಾ¹Ė �ೆ�ೆದು�ೊಳ�ÑತÃ¡ೆ. 

      �ಾಲ = ದೂರ

ಜವ
 

                        
ସ଼
௫ି଼

− ସ଼
௫

= 3 
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                   ⟹ ସ଼௫ିସ଼(௫ି଼)
௫(௫ି଼)

= 3 

                  ⟹ ସ଼௫ିସ଼௫ାଷ଼ସ
௫మି଼௫

= 3 

                  ⟹ 3840 = ଶݔ)3 −  (ݔ8

                  ⟹ 3840 = ଶݔ3 −  ݔ24

                  ⟹ ࢞ − ࢞ − ૡ =  
 

Excercise 9.2 

1. ಈ �ೆಳĖನ ವಗ� ಸĲೕಕರಣಗಳನುÇ ಶುದÆ ವಗ� ಸĲೕಕರಣಗಳ� ಮತುÃ ĲಶÎ ವಗ� 

ಸĲೕಕರಣಗಾĖ ವĖೕ�ಕĸľ. 

ಕÎ.ಸಂ. ವಗ� ಸĲೕಕರಣಗಳ� Ļಧ 

ଶݔ 1 = 100 ಶುದÆ 

ଶݔ 2 + 6 = 6 ಶುದÆ 

) 3 − 3) = 1 ĲಶÎ 

ଶݔ 4 + 3 =  ĲಶÎ ݔ2

ݔ) 5 + ݔ)(9 − 9) = 0 ಶುದÆ 

ଶݔ2 6 = 72 ಶುದÆ 

ଶݔ 7 − ݔ = 0 ĲಶÎ 

ݔ7 8 =
35
ݔ  ಶುದÆ 

ݔ 9 +
1
ݔ = 5 ĲಶÎ 

ݔ4 10 =
81
ݔ  ಶುದÆ 

ݔ2) 11 − 5)ଶ = 81 ĲಶÎ 

12 
ݔ) − 4)ଶ

18 =
2
9 ĲಶÎ 

2. ವಗ�ಸĲೕಕರಣಗಳನುÇ İģľ. 

i. ࢞ − ૢ =  
ଶݔ − 196 = 0 

ଶݔ                         = 196  
ݔ                         = √196 = ±14 

࢞             =  ࢞ ࢘ = − 

ii. ࢞ =  
ଶݔ5      = 625 

ଶݔ                         = ଶହ
ହ

  
ଶݔ                         = 125 
ݔ                         = √125 = √25 × 5 = ±5√5 
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ܠ             = √ܠ ܚܗ = −√ 
iii. ݔଶ + 1 = 101 

ଶݔ       + 1 = 101 
ଶݔ                         = 101− 1  
ଶݔ                         = 100   
ݔ                         = √100 = ±10 

࢞             =  ࢞ ࢘ = − 

iv. 7ݔ = ସ
௫

 

ݔ7 =
64
 ݔ7

ଶݔ49                         = 64  
ଶݔ                         = ସ

ସଽ
 

ݔ                           = ටସ
ସଽ

= ± 

࢞                          = ૡ
ૠ

࢞ ࢘  = − ૡ
ૠ
 

v. (ݔ + 8)ଶ − 5 = 31 
ݔ)       + 8)ଶ − 5 = 31 

ݔ) + 8)ଶ = 31 + 5 
ݔ) + 8)ଶ = 36 
ݔ + 8 = √36 
ݔ + 8 = ±6 
ݔ = ±6 − 8 
ݔ = 6 − ⟹ ݎ 8 ݔ = −6 − 8 
࢞ = − ࢘ ⟹ ࢞ = − 

vi. ࢞


− 


= ૠ 


 

      
௫మ

ଶ
− ଷ

ସ
= 7 ଵ

ସ
 

௫మ

ଶ
= 7 ଵ

ସ
+ ଷ

ସ
  

                         ௫
మ

ଶ
= 8 

ଶݔ                        = 16 
ݔ                        = √16 = ±4 
࢞                        =  ࢘ ⟹ ࢞ = − 

vii. −࢞ +  =  
ଶݔ4− + 324 = 0 

ଶݔ4−                         = −324   
ଶݔ                         = ିଷଶସ

ିସ
  

ଶݔ                         = 81  
ݔ                         = √81 = ±9 
࢞                         = ⟹ ࢘ ૢ ࢞ = −ૢ 

viii. −ૠ.࢞ = −ૠ. 
ଶݔ37.5− = −37.5 

ଶݔ =
−37.5
−37.5   

ଶݔ = 1 
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ݔ = √1 = ±1 
࢞ =  ࢘ ⟹ ࢞ = − 

3. ಮುಂĨನ ಪÎĦ ಸĲೕಕರಣದĹÐ ಅವÍಕÃ ಪದ�ೆ´ Īೕģದ ¦ೆ¬ೆಯು ವಗ�ಸĲೕಕರಣದ 

ಪĸ²ಾರ®ಾಗುವ�¡ೇ ಅಥ®ಾ ಇಲÐ®ೇ ಎಂಬುವ�ದನುÇ ಕಂಡುĿģĵĸ. 

   i.       ࢞ + ࢞ +  =  ; ࢞ = − , ࢞ = − 
ଶݔ + ݔ14 + 13 = 0 
ݔ = −1 ⇒ (−1)ଶ + 14(−1) + 13 
ݔ = 1 − 14 + 13 
ݔ = 14 − 14 = 0 
ݔ = −13 ⇒ (−13)ଶ + 14(−13) + 13 
ݔ = 169 − 182 + 13 
ݔ = 182 − 182 = 0 

                        ∴  − ಮತುÃ−  ಗಳ�࢞   + ࢞ +  =  ಸĲೕಕರಣದ ಪĸ²ಾರ 

              ii.       ૠ࢞ − ࢞ =  ; ࢞ = 

 

ଶݔ7                         − ݔ12 = 0 

ݔ                         = ଵ
ଷ
⇒  7 ቀଵ

ଷ
ቁ
ଶ
− 12 ቀଵ

ଷ
ቁ   

= ݔ                         
ଽ
− 4 

ݔ                         = ିଷ
ଽ

= ିଶଽ
ଽ
≠ 0 

                        ∴  

 ಇದು ವಗ�ಸĲೕಕರಣ  ૠ࢞ − ࢞ =  ಇದರ ಪĸ²ಾರ ಅಲÐ. 

             iii.        − +  =  ; = 

 

2݉ଶ − 6݉ + 3 = 0 

݉ = ଵ
ଶ
⇒  2 ቀଵ

ଶ
ቁ
ଶ
− 6 ቀଵ

ଶ
ቁ + 3  

݉ = 2 ൬
1
4൰ − 3 + 3 

݉ =
1
2 ≠ 0 

                         ∴  

 ಇದು ವಗ�ಸĲೕಕರಣ  −  +  =  ಇದರ ಪĸ²ಾರ ಅಲÐ. 

iv.  ࢟ + √࢟ −  =  ; ࢟ = √ 
ଶݕ  + ݕ2√ − 4 = 0 

ݕ                          = 2√2 ⇒  ൫2√2൯
ଶ

+ √2൫2√2൯ − 4 
                         y = 4(2) + 2(2)− 4 

 y = 8 + 4− 4 
 y = 8 ≠ 0 
 ∴  √ ಇದು ವಗ� ಸĲೕಕರಣ  ࢟ + √࢟ −  =  ಇದರ ಪĸ²ಾರ ಅಲÐ 

v. ࢞
ା࢞

= 


࢞;  = ,࢞ =  

 
௫

௫ାଶ
= ଵ

ଶ
 

ݔ  = 2 ⇒ ଶ
ଶାଶ

= ଵ
ଶ
 

⇒  ݔ                          ଶ
ସ

= ଵ
ଶ
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⇒  ݔ                          ଵ
ଶ

= ଵ
ଶ
 

ݔ                          = 1 ⇒ ଵ
ଵାଶ

= ଵ
ଶ
 

ݔ                          ⇒ ଵ
ଷ
≠ ଵ

ଶ
 

 ∴   ಇದು ವಗ� ಸĲೕಕರಣ  ࢞
ା࢞

= 

 ಇದರ ಪĸ²ಾರ. 

 ∴    ಇದು ವಗ� ಸĲೕಕರಣ ࢞
ା࢞

= 

 ಇದರ ಪĸ²ಾರ ಅಲÐ. 

vi. ࢞ − ࢞ −  =  ;࢞ = − 


࢞,  = 

 

ଶݔ6 − ݔ − 2 = 0 

ݔ = −
1
2 ⇒ 6 ൬−

1
2൰

ଶ

− ൬−
1
2൰ − 2 

ݔ = 6 ൬
1
4൰+

1
2 − 2 

ݔ =
3
2 +

1
2 − 2 

ݔ =
3 + 1 − 4

2 =
0
2 = 0 

ݔ =
2
3 ⇒ 6 ൬

2
3൰

ଶ

− ൬
2
3൰ − 2 

ݔ = 6 ൬
4
9൰ −

2
3 − 2 

ݔ =
8
3 −

2
3 − 2 

ݔ =
8 − 2 − 6

3 =
0
3 = 0 

                        ∴  − 


 ಮತುÃ


 ಗಳ� ವಗ� ಸĲೕಕರಣ ࢞ − ࢞ −  =  ಇದರ ಪĸ²ಾರ 

4.   (i)     =   .ನುÇ İģľ  ࢘    ಆದªೆ࢘࣊ = ૠૠ ಮತುÃ  ࣊ = 
ૠ

 ಆದªೆ ‘r’ ¦ೆ¬ೆಯನುÇ 

         ಕಂಡುĿģĵĸ. 

ܣ                          = ଶݎߨ  
                         ⟹ ଶݎߨ =  ܣ

                         ⟹ ଶݎ = 
గ

 

                         ⟹ ݎ = ±ට
గ

 

                         ⟹ ݎ = ±ට

మమ
ళ

 

                         ⟹ ݎ = ±ට77 × 
ଶଶ

 

                         ⟹ ݎ = ±ට7 × 
ଶ
 

                         ⟹ ࢘ = ±ටૢ


= ± ૠ
√
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 (ii).  ࢘ =  + ࢘    ,ಯನುÇ İģľ ࢊ   ಆದªೆࢊ =  ಮತುÃ  =  ಆದªೆ ′ࢊ′ ¦ೆ¬ೆಯನುÇ 

        ಕಂಡುĿģĵĸ. 

ଶݎ                     = ݈ଶ + ݀ଶ 
                    ⟹ ݈ଶ + ݀ଶ =  ଶݎ 
                    ⟹ ݀ଶ = ଶݎ  − ݈ଶ 

                    ⟹ ݀ = ଶݎ√± − ݈ଶ 
                    ⟹ ݀ = ±√5ଶ − 4ଶ 
                    ⟹ ݀ = ±√25 − 16 
                    ⟹ ࢊ = ±√ૢ = ± 

 (iii). ࢉ = ࢇ + ࢇ ಯನುÇ İģľ ࢈ , ಆದªೆ࢈ = ૡ ಮತುÃ ࢉ = ૠ ಆದªೆ ′࢈′ ¦ೆ¬ೆಯನುÇ 

         ಕಂಡುĿģĵĸ. 

                    ܿଶ = ܽଶ + ܾଶ 
                    ⟹ ܽଶ + ܾଶ =  ܿଶ 
                    ⟹ ܾଶ =  ܿଶ − ܽଶ 
                    ⟹ ܾ = ±√ܿଶ − ܽଶ 
                    ⟹ ݀ = ±√17ଶ − 8ଶ 
                    ⟹ ݀ = ±√289 − 64 
                    ⟹ ࢊ = ±√=± 

(iv).   = √ࢇ


 ಆದªೆ  ࢇ′ ಯನುÇ İģľ.  = √  ಆದªೆ ࢇ’ ¦ೆ¬ೆಯನುÇ ಕಂಡುĿģĵĸ. 

ܣ                     = √ଷమ

ସ
 

                    ⟹ √ଷమ

ସ
=  ܣ

                    ⟹  √3ܽଶ =  ܣ4

                    ⟹  ܽଶ = ସ
√ଷ

 

                    ⟹  ܽ = ±ටସ
√ଷ

 

                    ⟹  ܽ = ±ටସ×ଵ√ଷ
√ଷ

 

                    ⟹ ࢇ  = ±√ = ±ૡ 

(v).   = 

 ,ಯನುÇ İģľ ′࢜′  ಆದªೆ solve for࢜ =  ಮತುÃ  =  ಆದªೆ ′࢜′  

       ¦ೆ¬ೆಯನುÇ ಕಂಡುĿģĵĸ. 

                     ݇ = ଵ
ଶ
ଶݒ݉  

                    ⟹ ଵ
ଶ
ଶݒ݉ = ݇ 

ଶݒ݉⟹                      = 2݇ 

                    ⟹ ଶݒ = ଶ


 

                    ⟹ ݒ = ±ටଶ
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                    ⟹ ݒ = ±ටଶ×ଵ
ଶ

 

                    ⟹ ࢜ = ±√ = ± 
            (vi). ࢜ = ࢛ + ࢙ࢇ solve for ࢜ and find the value of ࢜ if ࢛ = ,ࢇ = , ࢙ =  

࢜ = ࢛ + ࢙ࢇ 

⟹ ݒ = ±ඥݑଶ +  ݏ2ܽ

                        ⟹ ݒ = ±√0ଶ + 2 × 2 × 100 

⟹ ݒ = ±√0 + 400 

⟹ ࢜ = ±√ = ± 

 

EXERCISE 9.3 

ಅಪವತ�ನ Ļ¢ಾನĨಂದ ವಗ�ಮೂಲ ಕಂಡುĿģĵĸ. 

ܠ               .1 + ܠ +  =  
ଶݔ               + ݔ15 + 50 = 0 

ଶݔ⟹   + ݔ10 + ݔ5 + 50 = 0              [10 + 5 = 15,10 × 5 = 50 ] 
 ⟹ ݔ)ݔ + 10) + ݔ)5 + 10) = 0 
 ⟹ ݔ) + ݔ)(10 + 5) = 0 
 ⟹ ݔ) + 10) = ݔ) ݎ 0 + 5) = 0 
 ⟹ ݔ = ݔ ݎ 10− = −5 

2.               −  =  
             6 − ଶ =  

ଶ⟹   +  − 6 = 0 
ଶ⟹               + 3 − 2 − 6 = 0              [+3 − 2 = 1,3 × −2 = −6 ] 
 ⟹ ) + 3) − +)2 3) = 0 
 ⟹ ) + −)(3 2) = 0 
 ⟹ ) + 3) = ) ݎ 0 − 2) = 0 
 ⟹  = −  ࢘ =  

ଶݔ100              .3 − ݔ20 + 1 = 0 

ଶݔ100              − ݔ20 + 1 = 0 

             ⟹ ࢞ − ࢞ − ࢞ +  =      [−10 − 10 = −20,100 × 1 = 100 ] 

 ⟹ ݔ10)ݔ10 − 1) − ݔ10)1 − 1) = 0 

 ⟹ ݔ10) − ݔ10)(1 − 1) = 0 

 ⟹ ݔ10) − 1) = ݔ10) ݎ 0 − 1) = 0 

 ⟹ ݔ10 = ݔ10 ݎ 1 = 1 

 ⟹ ࢞ = 


࢞ ࢘  = 
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4.              √࢞ + ૠ࢞ + √ =  
ଶݔ2√              + ݔ7 + 5√2 = 0 

ଶݔ2√⟹                     + ݔ5 + ݔ2 + 5√2 = 0               [+5 + 2 = 7,5 × 2 = 10 ] 
 ⟹ ݔ൫√2ݔ + 5൯ + ݔ2√)2√ + 5) = 0 

 ⟹ ݔ) + ݔ2√)(2√ + 5) = 0 
 ⟹ ൫ݔ + √2൯ = ݔ2√) ݎ 0 + 5) = 0 

 ⟹ ࢞ = −√ ࢘ √࢞ = − ⟹ ࢞ = ି
√

 

࢞               .5 + ࢞ +  =  
ଶݔ               + ݔ4݇ + 4݇ଶ = 0 
ଶݔ⟹               + ݔ2݇ + ݔ2݇ + 4݇ଶ = 0              [+2݇ + 2݇ = 4݇, 2݇ × 2݇ = 4݇ଶ ] 
 ⟹ ݔ)ݔ + 2݇) + ݔ)2݇ + 2݇) = 0 
 ⟹ ݔ) + ݔ)(2݇ + 2݇) = 0 
 ⟹ ݔ) + 2݇) = ݔ) ݎ 0 + 2݇) = 0 
 ⟹ ࢞ = −࢞ ࢘  = − 

−              .6 ૠ


=  

              ݉− 


= 6 

              ⟹݉− 


= 6                                 

              ⟹ మି


= 6 

                          ⟹݉ଶ − 7 = 6݉ 
                          ⟹݉ଶ − 6݉− 7 = 0 

  ⟹݉ଶ − 7݉ + ݉ − 7 = 0                      [−7 + 1 = −6,−7 × 1 = −7 ] 
 ⟹݉(݉− 7) + 1(݉− 7) = 0 
 ⟹ (݉− 7)(݉ + 1) = 0 
 ⟹ (݉− 7) = ݉) ݎ 0 + 1) = 0 
⟹  = ૠ  ࢘ = − 

7.              .࢚ − .࢚ = . 
ଶݐ0.2              − ݐ0.04 = 0.03 

 ⇒ ଶݐ0.2)100 − (ݐ0.04 = 100 × 0.03 
 ⇒ ଶݐ20 − ݐ4 = 3 
 ⇒ ଶݐ20 − ݐ4 − 3 = 0 
 ⇒ ଶݐ20 − ݐ10 + ݐ6 − 3 = 0                  [−10 + 6 = −4,−10 × 6 = −60 ] 
 ⇒ ݐ2)ݐ10 − 1) + ݐ2)3 − 1) = 0 

                         ⇒ ݐ2) − ݐ10)(1 + 3) = 0 
                         ⇒ ݐ2) − 1) = ݐ10) ݎ 0 + 3) = 0 
                         ⇒ ݐ2 = ݐ10 ݎ 1 = −3 

                         ⇒ ࢚ = 


࢚ ࢘  = ି


 

ଶݔ5√            .8 + ݔ2 = 3√5 
ଶݔ5√            + ݔ2 = 3√5 
            ⟹ ଶݔ5√ + ݔ2 − 3√5 = 0       
            ⟹ ଶݔ5√ + ݔ5 − ݔ3 − 3√5 = 0       
            ⟹ ݔ൫ݔ5√ + √5൯ − 3൫ݔ + √5൯ = 0            [+5 − 3 = 2, +5 × −3 = 15 ] 
            ⟹ ൫ݔ + √5൯൫√5ݔ − 3൯ = 0                 

            ⟹ ݔ) + ݔ5√)(5√ − 3) = 0 
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 ⟹ ൫ݔ + √5൯ = ݔ5√) ݎ 0 − 3) = 0 

 ⟹ ࢞ = −√ ࢘ √࢞ =  ⟹ ࢞ = 
√

 

9.              
࢞

ା࢞
+ ା࢞

࢞
= 


 

             
௫

௫ାଵ
+ ௫ାଵ

௫
= ଷସ

ଵହ
 

             ⟹  ௫
మା(௫ାଵ)మ

௫(௫ାଵ)
= ଷସ

ଵହ
       

                         ⟹  ௫
మା௫మାଶ௫ାଵ

௫మା௫
= ଷସ

ଵହ
 

                         ⟹  ଶ௫
మାଶ௫ାଵ
௫మା௫

= ଷସ
ଵହ

 

 ⟹ ଶݔ)34  + (ݔ = ଶݔ2)15 + ݔ2 + 1) 
 ⟹ ଶݔ34  + ݔ34 = ଶݔ30 + ݔ30 + 15 
 ⟹ ଶݔ34  + ݔ34 − ଶݔ30 − ݔ30 − 15 = 0 
 ⟹ ଶݔ4  + ݔ4 − 15 = 0 
 ⟹ ଶݔ4  + ݔ10 − ݔ6 − 15 = 0          [+10 − 6 = 4, +10 × −6 = −60] 
 ⟹ ݔ2)ݔ2 + 5) − ݔ2)3 + 5) = 0 
 ⟹ ݔ2) + ݔ2)(5 − 3) = 0 
 ⟹ ݔ2) + 5) = ݔ2) ݎ 0 − 3) = 0 
 ⟹ ݔ2 = ݔ2 ݎ 5− = 3 

 ⟹ ࢞ = ି


࢞ ࢘  = 

 

ି࢞                .10
ି࢞

+ ି࢞
ି࢞

=  

 

                   
௫ିଵ
௫ିଶ

+ ௫ିଷ
௫ିସ

= 3 ଵ
ଷ
 

             ⟹ (௫ିଵ)(௫ିସ)ା(௫ିଶ)(௫ିଷ)
(௫ିଶ)(௫ିସ)

= ଵ
ଷ

 

 ⟹ ௫మିହ௫ାସା௫మିହ௫ା
௫మି௫ା଼

= ଵ
ଷ

 

 ⟹ ଶ௫మିଵ௫ାଵ
௫మି௫ା଼

= ଵ
ଷ

 

 ⟹ ଶݔ)10 − ݔ6 + 8) = ଶݔ2)3 − ݔ10 + 10) 

 ⟹ ଶݔ10 − ݔ60 + 80 = ଶݔ6 − ݔ30 + 30 

 ⟹ ଶݔ10 − ݔ60 + 80 − ଶݔ6 + ݔ30 − 30 = 0 

 ⟹ ଶݔ4 − ݔ30 + 50 = 0 

 ⟹ ଶݔ2)2 − ݔ15 + 25) = 0 

 ⟹ ଶݔ2 − ݔ15 + 25 = 0 

 ⟹ ଶݔ2 − ݔ10 − ݔ5 + 25 = 0 

 ⟹ ݔ)ݔ2 − 5) − ݔ)5 − 5) = 0 

 ⟹ ݔ) − ݔ2)(5 − 5) = 0 

 ⟹ ݔ) − 5) = ݔ2)ݎ 0 − 5) = 0 

 ⟹ ࢞ =  ࢘ ࢞ =  ⟹ ࢞ = 
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࢞࢈ࢇ                .11 − ࢇ) + ࢞(࢈ +  =  
             ܽଶܾଶݔଶ − (ܽଶ + ܾଶ)ݔ + 1 = 0 

                         ⟹ ܽଶܾଶݔଶ − ܽଶݔ − ܾଶݔ + 1 = 0 
 ⟹ ܽଶݔ(ܾଶݔ − 1)− 1(ܾଶݔ − 1) = 0 
 ⟹ (ܾଶݔ − 1)(ܽଶݔ − 1) = 0 
 ⟹ (ܾଶݔ − 1) = ݔଶܽ)ݎ 0 − 1) = 0 
 ⟹  ܾଶݔ = ݔଶܽ ݎ 1 = 1 

 ⟹ ࢞  = 
࢈

࢞ ࢘  = 
ࢇ

 

12.               ࢞ −  = √࢞ − ࢞ +  
ݔ2             − 3 = ଶݔ2√ − ݔ2 + 21 

ݔ2 ) ⟹ − 3)ଶ = ൫√2ݔଶ − ݔ2 + 21൯
ଶ
 

ଶݔ4  ⟹ − ݔ12 + 9 = ଶݔ2 − ݔ2 + 21 
ଶݔ4  ⟹ − ݔ12 + 9 − ଶݔ2 + ݔ2 − 21 = 0 
ଶݔ2  ⟹ − ݔ10 − 12 = 0 
ଶݔ)2  ⟹ − ݔ5 − 6) = 0 
ଶݔ  ⟹ − ݔ5 − 6 = 0 
ଶݔ  ⟹ − ݔ6 + ݔ − 6 = 0 
ݔ)ݔ  ⟹ − 6) + ݔ)1 − 6) = 0 
ݔ)  ⟹ − ݔ)(6 + 1) = 0 
ݔ)  ⟹ − 6) = ݔ) ݎ 0 + 1) = 0 
࢞  ⟹ =  ࢞ ࢘ = − 

Exercise 9.4 
1.�ೆಳĖನ ವಗ�ಸĲೕಕರಣಗಳನುÇ ವಗ�ಪ�ಣ� ¨ಾಡುವ Ļ¢ಾನĨಂದ İģľ. 

i. ࢞ − ࢞ + ૢ =  
ଶݔ4       − ݔ20 + 9 = 0 

                        ⟹ ଶݔ4 − ݔ20 = −9 
⟹ ଶݔ4)4 − (ݔ20 = 4 ×−9 
⟹ ଶݔ16 − ݔ80 = −36                           

                        ⟹ ଶݔ16 − ݔ80 + 100 = −36 + 100 
                        ⟹ ݔ4) − 10)ଶ = 64 
                        ⟹ ݔ4 − 10 = √64 
                        ⟹ ݔ4 − 10 = ±8 
                        ⟹ ݔ4 = ±8 + 10 
                        ⟹ ݔ4 = 8 + ݔ4 ݎ 10 = −8 + 10   
                        ⟹ ݔ4 = ݔ4 ݎ 18 = 2 

                        ⟹ ݔ = ଵ଼
ସ

ݔ ݎ  = ଶ
ସ
 

                        ⟹ ࢞ = ૢ


࢞ ࢘  = 

 

ii. ࢞ + ࢞ −  =  
ଶݔ4 + ݔ − 5 = 0 
ଶݔ4 + ݔ = 5 

                        ⟹ ଶݔ4)4 + (ݔ = 4 × 5 
⟹ ଶݔ16 + ݔ4 = 20                           

                        ⟹ ଶݔ16 + ݔ4 + ଵ
ସ

= 20 + ଵ
ସ
 

                        ⟹ ቀ4ݔ + ଵ
ଶ
ቁ
ଶ

= ଼ଵ
ସ

 

2ܾܽ =  ݔ80

2 × ݔ4 × ܾ =  ݔ80

ܾ =
ݔ80
ݔ8

= 10 

ܾଶ = 100 

2ܾܽ =  ݔ4

2 × ݔ4 × ܾ =  ݔ4

ܾ =
ݔ4
ݔ8

=
1
2

 

ܾଶ =
1
4
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                        ⟹ ݔ4 + ଵ
ଶ

= ට଼ଵ
ସ

 

                        ⟹ ݔ4 + ଵ
ଶ

= ± ଽ
ଶ
 

                        ⟹ ݔ4 = ± ଽ
ଶ
− ଵ

ଶ
 

                        ⟹ ݔ4 = + ଽ
ଶ
− ଵ

ଶ
ݔ4 ݎ  = − ଽ

ଶ
− ଵ

ଶ
  

                        ⟹ ݔ4 = ଽିଵ
ଶ

ݔ4 ݎ  = ିଽିଵ
ଶ

 

                        ⟹ ݔ4 = ଼
ଶ

ݔ 4ݎ  = ିଵ
ଶ

 

                        ⟹ ݔ4 = ݔ 4 ݎ 4 = −5 

                        ⟹ ݔ = ସ
ସ

ݔ  ݎ  = ିହ
ସ

 

                        ⟹ ࢞ =  ࢞  ࢘ = ି


 

iii. ࢞ + ࢞−  =  
ଶݔ2       + ݔ5 − 3 = 0 

⟹ ଶݔ2 + ݔ5 = 3 
                        ⟹ ଶݔ2)2 + (ݔ5 = 2 × 3 

⟹ ଶݔ4 + ݔ10 = 6                           

                        ⟹ ଶݔ4 + ݔ10 + ଶହ
ସ

= 6 + ଶହ
ସ

 

                        ⟹ ቀ2ݔ + ହ
ଶ
ቁ
ଶ

= ସଽ
ସ

 

                        ⟹ ݔ2 + ହ
ଶ

= ටସଽ
ସ

 

                        ⟹ ݔ2 + ହ
ଶ

= ± 
ଶ
 

                        ⟹ ݔ2 = ± 
ଶ
− ହ

ଶ
 

                        ⟹ ݔ2 = + 
ଶ
− ହ

ଶ
ݔ4 ݎ  = − 

ଶ
− ହ

ଶ
  

                        ⟹ ݔ2 = ିହ
ଶ

ݔ2 ݎ  = ିିହ
ଶ

 

                        ⟹ ݔ2 = ଶ
ଶ

ݔ 2 ݎ  = ିଵଶ
ଶ

 

                        ⟹ ݔ2 = ݔ 2 ݎ 1 = −6 

                        ⟹ ݔ = ଵ
ଶ

ݔ  ݎ  = ି
ଶ

 

                        ⟹ ࢞ = 


࢞  ࢘  = − 

iv. ࢞ + ࢞− ૢ =  
ଶݔ        + ݔ16 − 9 = 0 

                        ⟹ ଶݔ + ݔ16 = 9 
                        ⟹ ଶݔ + ݔ16 + 64 = 9 + 64                           
                        ⟹ ݔ) + 8)ଶ = 73 
                        ⟹ ݔ + 8 = ±√73 
                        ⟹ ݔ = −8 ± √73 
                        ⟹ ࢞ = −ૡ + √ૠ ࢞ ࢘ = −ૡ − √ૠ 

v.  ࢞ − ࢞ +  =  
ଶݔ  − ݔ3 + 1 = 0 
 ⟹ ଶݔ − ݔ3 = −1 

                         ⟹ ଶݔ − ݔ3 + ଽ
ସ

= −1 + ଽ
ସ
                           

2ܾܽ =  ݔ10

2 × ݔ2 × ܾ =  ݔ10

ܾ =
ݔ10
ݔ4

=
5
2

 

ܾଶ =
25
4

 

2ܾܽ =  ݔ16

2 × ݔ × ܾ =  ݔ16

ܾ =
ݔ16
ݔ2

= 8 

ܾଶ = 64 
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                         ⟹ ቀݔ − ଷ
ଶ
ቁ
ଶ

= ିସାଽ
ସ

 

                         ⟹ ቀݔ − ଷ
ଶ
ቁ
ଶ

= ହ
ସ
 

                         ⟹ ݔ − ଷ
ଶ

= ±ටହ
ସ
 

 ⟹ ݔ = ଷ
ଶ

± √ହ
ଶ

 

 ⟹ ݔ = ଷ±√ହ
ଶ

 

 ⟹ ࢞ = ା√


࢞ ࢘  = ି√


 

 
vi.  ࢚ + ࢚ = ૠ 

ଶݐ        + ݐ3 = 7 

 ⟹ ଶݐ + ݐ3 + ଽ
ସ

= 7 + ଽ
ସ
                           

 ⟹ ቀݐ + ଷ
ଶ
ቁ
ଶ

= ଷ
ସ

 

 ⟹ ݐ + ଷ
ଶ

= ±ටଷ
ସ

 

  ⟹ ݐ = − ଷ
ଶ

± √ଷ
ଶ

 

 ⟹ ݐ = ିଷ±√ଷ
ଶ

 

  ⟹ ܜ = ିା√ૠ


ܜ ܚܗ  = ିି√ૠ


 

 
 
                                       Exercise 9.5 

 ಈ �ೆಳĖನ ವಗ�ಸĲೕಕರಣಗಳನುÇ ಸೂತÎದ ಸ²ಾಯĨಂದ İģľ. 

࢞             .1 − ࢞ +  =  
ଶݔ             − ݔ4 + 2 = 0 

ݔ                         = ,ݔ ܽ = 1,ܾ = −4, ܿ = 2 

ݔ                         = ି±√మିସ
ଶ

 

ݔ                         = ି(ିସ)±ඥ(ିସ)మିସ(ଵ)(ଶ)
ଶ(ଵ)

 

ݔ             = ସ±√ଵି଼
ଶ

 

ݔ             = ସ±√଼
ଶ

 

ݔ             = ସ±√ସ×ଶ
ଶ

 

ݔ             = ସ±ଶ√ଶ
ଶ

 

ݔ =
2൫2 ± √2൯

2  

ݔ                         = 2 ± √2 
࢞                         =  + √ ࢞ ܚܗ =  − √ 
 
 

2ܾܽ =  ݔ3

2 × ݔ × ܾ =  ݔ3

ܾ =
ݔ3
ݔ2

=
3
2

 

ܾଶ =
9
4

 

2ܾܽ =  ݐ3

2 × ݐ × ܾ =  ݔ3

ܾ =
ݐ3
ݐ2

=
3
2

 

ܾଶ =
9
4
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࢞                 .2 − ࢞ +  =  
ଶݔ                 − ݔ2 + 4 = 0 

ݔ     = ,ݔ ܽ = 1,ܾ = −2, ܿ = 4 

ݔ                              = ି±√మିସ
ଶ

 

ݔ     = ି(ିଶ)±ඥ(ିଶ)మିସ(ଵ)(ସ)
ଶ(ଵ)

 

ݔ            = ଶ±√ସିଵ
ଶ

 

ݔ                 = ଶ±√ିଵଶ
ଶ

 

ݔ                 = ଶ±√ସ×ିଷ
ଶ

 

ݔ                 = ଶ±ଶ√ିଷ
ଶ

 

ݔ     = ଶ൫ଵ±√ିଷ൯
ଶ

 

ݔ     = 1 ± √−3 
࢞     =  + √− ࢞ ܚܗ =  − √− 

3.                 ࢟ + ࢟ =  
ଶݕ2                   + ݕ6 = 3 
ଶݕ2                 + ݕ6 − 3 = 0 
ݔ                 = ,ݕ ܽ = 2,ܾ = 6, ܿ = −3 

ݔ                 = ି±√మିସ
ଶ

 

ݕ     = ି±ඥమିସ(ଶ)(ିଷ)
ଶ(ଶ)

 

ݕ     = ି±√ଷାଶସ
ସ

 

ݕ       = ି±√
ସ

 

ݕ                 = ି±√ସ×ଵହ
ସ

 

ݕ                 = ି±ଶ√ଵହ
ସ

 

ݕ                 = ଶ൫ିଷ±√ଵହ൯
ସ

 

ݕ                 = ିଷ±√ଵହ
ଶ

 

࢟                 = ିା√


࢟ ܚܗ  = ିି√


 

4.                 − +  =  
                 15݉ଶ − 11݉ + 2 = 0 
ݔ                 = ݉ , ܽ = 15,ܾ = −11, ܿ = 2 

ݔ                 = ି±√మିସ
ଶ

 

                ݉ = ି(ିଵଵ)±ඥ(ିଵଵ)మିସ(ଵହ)(ଶ)
ଶ(ଵହ)

 

    ݉ = ଵଵ±√ଵଶଵିଵଶ
ଷ

 

    ݉ = ଵଵ±√ଵ
ଷ

 

                ݉ = ଵଵ±ଵ
ଷ
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                ݉ = ଵଵାଵ
ଷ

 or ݉ = ଵଵିଵ
ଷ

   

                ݉ = ଵଶ
ଷ

 or ݉ = ଵ
ଷ

 

                 = 


 ܚܗ  = 

  

5.                 ૡ࢘ = ࢘ +  
ଶݎ8                   = ݎ + 2 
ଶݎ8                 − ݎ − 2 = 0 
ݔ                 = , ݎ ܽ = 8,ܾ = −1 ,ܿ = −2 

ݔ                  = ି±√మିସ
ଶ

 

ݎ                  = ି(ିଵ)±ඥ(ିଵ)మିସ(଼)(ିଶ)
ଶ(଼)

 

ݎ      = ଵ±√ଵାସ
ଵ

 

ݎ      = ଵ±√ହ
ଵ

 

࢘        = ା√


࢘  ࢘  = ି√


 

6.                 (࢞ + )(࢞ − ) +  =  
ݔ2)                 + ݔ3)(3 − 2) + 2 = 0 
ଶݔ6                  + ݔ9 − ݔ4 − 6 + 2 = 0 

ଶݔ6      + ݔ5 − 4 = 0 
ݔ                  = ܽ, ݔ = 6,ܾ = 5 , ܿ = −4 

ݔ                  = ି±√మିସ
ଶ

 

ݔ                  = ିହ±ඥହమିସ()(ିସ)
ଶ()

 

ݔ                  = ିହ±√ଶହାଽ
ଵଶ

 

ݔ      = ିହ±√ଵଶଵ
ଵଶ

 

ݔ      = ିହ±ଵଵ
ସ

 

ݔ        = ିହାଵଵ
ଵଶ

ݔ ݎ  = ିହିଵଵ
ଵଶ

 

ݔ                  = 
ଵଶ

ݔ ݎ  = ିଵ
ଵଶ

 

࢞                  = 


࢞ ࢘  = ି


 

࢞)ࢇ                 .7 + ) = ࢇ)࢞ + ) 
ଶݔ)ܽ                  + 1) = ଶܽ)ݔ + 1) 

ଶݔܽ      + ܽ = ܽଶݔ +  ݔ
ଶݔܽ                  + ܽ − ܽଶݔ − ݔ = 0 
ଶݔܽ                  − (ܽଶ + ݔ(1 + ܽ = 0 

ݔ       = ,ݔ ܽ = ܽ , ܾ = −(ܽଶ + 1), ܿ = ܽ 

ݔ       = ି±√మିସ
ଶ

 

ݔ        = ିൣି൫మାଵ൯൧±ඥ[ି(మାଵ)]మିସ()()
ଶ

 

ݔ        = ൫మାଵ൯±√ୟరାଶୟమାଵିସୟమ

ଶ
 

ݔ          = ൫మାଵ൯±√ୟరିଶୟమାଵ
ଶ
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ݔ                    = ൫మାଵ൯±ඥ(మିଵ)మ

ଶ
 

ݔ                    = ൫మାଵ൯±൫ୟమିଵ൯
ଶ

 

ݔ                    = ൫మାଵ൯ା൫ୟమିଵ൯
ଶ

 or ݔ = ൫మାଵ൯ି൫ୟమିଵ൯
ଶ

 

ݔ                    = ୟమାଵାୟమିଵ
ଶୟ

 or ݔ = ୟమାଵିୟమାଵ
ଶୟ

 

ݔ  = ୟమାୟమ

ଶୟ
 or ݔ = ଵାଵ

ଶୟ
 

ݔ  = ଶୟమ

ଶୟ
 or ݔ = ଶ

ଶୟ
 

࢞  = ࢞ ܚܗ ܉ = 
܉
 

࢞                    .8 + ૡ࢞ −  =  
ݔ                    = ܽ, ݔ = 1,ܾ = 8, ܿ = 6 

ݔ                    = ି±√మିସ
ଶ

 

ݔ                    = ି(଼)±ඥ(଼)మିସ(ଵ)()
ଶ(ଵ)

 

ݔ        = ି଼±√ସିଶସ
ଶ

 

ݔ        = ି଼±√ସ
ଶ

 

࢞          = ିૡାඥ()


                   

࢞                      = ିૡା√


 

࢞                    = (ିାඥ)


 

࢞                    = − + √ 
 

¯ೆ�ೕಧಕ ಮೂಲಗಳ ಸÒ§ಾವ 

∆=  ®ಾಸÃವ ಮತುÃ ಸಮ 

∆>  ®ಾಸÃವ ಮತುÃ ıನÇ 

∆<  ®ಾಸÃವ ಮೂಲಗĺಲÐ(ಊ²ಾ ಮೂಲಗಳ�) 

 

Excercise 9.6 

A. �ೆಳĖನ ವಗ�ಸĲೕಕರಣದ ಮೂಲಗಳ ಸÒ§ಾವವನುÇ Ļ®ೇěľ. 

i. ࢟ − ૠ࢟ +  =  
ଶݕ       − +ݕ7 2 = 0 

                        ܽ = 1,ܾ = −7, ܿ = 2 
                        ∆= ܾଶ − 4ܽܿ 
                        ∆= (−7)ଶ − 4(1)(2)  
                        ∆= 49 − 8 
                        ∆= 41 
                        ∆> 0 
                      ∴ ®ಾಸÃವ ಮತುÃ ıನÇ 
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ii. ࢞ − ࢞ +  =  
ଶݔ − ݔ2 + 3 = 0 

                        ܽ = 1,ܾ = −2, ܿ = 3 
                        ∆= ܾଶ − 4ܽܿ 
                        ∆= (−2)ଶ − 4(1)(3)  
                        ∆= 4 − 12 
                        ∆= −8 
                        ∆< 0 

 ∴ ®ಾಸÃವ ಮೂಲಗĺಲÐ(ಊ²ಾ ಮೂಲಗಳ�) 
iii.  +  −  =  

      2݊ଶ + 5݊ − 1 = 0 
                        ܽ = 2,ܾ = 5, ܿ = −1 
                        ∆= ܾଶ − 4ܽܿ 
                        ∆= 5ଶ − 4(2)(−1)  
                        ∆= 25 + 8 
                        ∆= 33 
                        ∆> 0 

 ∴ ®ಾಸÃವ ಮತುÃ ıನÇ 

iv. ࢇ + ࢇ +  =  
      ܽଶ + 4ܽ + 4 = 0 

                        ܽ = 1,ܾ = 4, ܿ = 4 
                        ∆= ܾଶ − 4ܽܿ 
                        ∆= 4ଶ − 4(1)(4)  
                        ∆= 16 − 16 
                        ∆= 0 
                     ∴ ®ಾಸÃವ ಮತುÃ ಸಮ 

v.  ࢞ + ࢞ −  =  
ଶݔ                          + ݔ3 − 4 = 0 
                         ܽ = 1,ܾ = 3, ܿ = −4 
                         ∆= ܾଶ − 4ܽܿ 
                         ∆= 3ଶ − 4(1)(−4)  
                         ∆= 9 + 16 
                         ∆= 25 
                         ∆> 0 

  ∴ ®ಾಸÃವ ಮತುÃ ıನÇ 

vi. ࢊ − ࢊ+  =  
3݀ଶ − 2݀ + 1 = 0  

                        ܽ = 3,ܾ = −2, ܿ = 1 
                        ∆= ܾଶ − 4ܽܿ 
                        ∆= (−2)ଶ − 4(3)(1)  
                        ∆= 4 − 12 
                        ∆= −8 
                        ∆< 0 

 ∴ ®ಾಸÃವ ಮೂಲಗĺಲÐ(ಊ²ಾ ಮೂಲಗಳ�) 
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B. m' ನ  ©ಾವ ಧ£ಾತÌಕ ¦ೆ¬ೆಗĺ�ೆ ಈ �ೆಳĖನ ವಗ�ಸĲೕಕರಣಗಳ ಮೂಲಗಳ� 

(i) ಸಮ®ಾĖರುತÃ®ೆ (2) ıನÇ®ಾĖರುತÃ®ೆ (3) ಊ²ಾ ಸಂ�ೆÍಗಾĖರುತÃ®ೆ? 

i. ࢇ ࢇ− +  =  
      ܽଶ −݉ܽ + 1 = 0 

ܽ = 1,ܾ = −݉, ܿ = 1 
                        ∆= ܾଶ − 4ܽܿ 
                        ∆= (−݉)ଶ − 4(1)(1)  
                        ∆= ݉ଶ − 4 

(1) ಮೂಲಗಳ� ಸಮ®ಾĖ¡ಾÅಗ,  ∆=  

 ∴  ݉ଶ − 4 = 0 ⟹݉ଶ = 4 ⟹݉ = √4 = ±2 
  =  
(2) ಮೂಲಗಳ� ®ಾಸÃವ ಮತುÃ ıನÇ®ಾĖ¡ಾÅಗ, ∆>  

 ∴  ݉ଶ − 4 > 0 ⟹݉ଶ > 4 ⟹݉ > √4 ⟹݉ > ±2 
  > ,  >  
(3) ಮೂಲಗಳ� ಊ²ಾ ಸಂ�ೆÍಗಾĖ¡ಾÅಗ ∆<  

 ∴  ݉ଶ − 4 < 0 ⟹݉ଶ < 4 ⟹݉ < √4 ⟹݉ < ±2 
  0 ≤  <  

ii. ݔଶ ݔ݉− + 9 = 0 
ଶݔ       ݔ݉− + 9 = 0 

                        ܽ = 1,ܾ = −݉, ܿ = 9 
                        ∆= ܾଶ − 4ܽܿ 
                        ∆= (−݉)ଶ − 4(1)(9)  
                        ∆= ݉ଶ − 36 

(1) ಮೂಲಗಳ� ಸಮ®ಾĖ¡ಾÅಗ,  ∆=  

 ∴  ݉ଶ − 36 = 0 ⟹݉ଶ = 36 ⟹݉ = √36 = ±6 
    =  
(2) ಮೂಲಗಳ� ®ಾಸÃವ ಮತುÃ ıನÇ®ಾĖ¡ಾÅಗ, ∆>  

    ∴  > ,  >  
(3) ಮೂಲಗಳ� ಊ²ಾ ಸಂ�ೆÍಗಾĖ¡ಾÅಗ ∆<  

 ∴  ݉ଶ − 36 < 0 ⟹݉ଶ < 36 ⟹݉ < √36 ⟹݉ < ±6 
   ≤  <   

iii. ࢘ − ) + )࢘ +  =  
ଶݎ       − (݉ + ݎ(1 + 4 = 0 

                        ܽ = 1,ܾ = −(݉ + 1) , ܿ = 4 
                        ∆= ܾଶ − 4ܽܿ 
                        ∆= [−(݉ + 1)]ଶ − 4(1)(4)  
                        ∆= (݉ + 1)ଶ − 16 

(1) ಮೂಲಗಳ� ಸಮ®ಾĖ¡ಾÅಗ,  ∆=  

                       ∴  (݉ + 1)ଶ − 16 = 0 
                       ⟹ (݉ + 1)ଶ = 16 
                       ⟹݉ + 1 = √16 = ±4 
                       ݉ + 1 = ±4 
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                         ݉ = ±4 − 1 
                         ݉ = +4 − ݉ ݎ 1 = −4 − 1 
                         ݉ = ݉ ݎ 3 = −5 
                          =  

(2) ಮೂಲಗಳ� ®ಾಸÃವ ಮತುÃ ıನÇ®ಾĖ¡ಾÅಗ, ∆>  

                         ∴  (݉ + 1)ଶ − 16 > 0 
                         ⟹ (݉ + 1)ଶ > 16 ⟹݉ + 1 > √16 
                         ݉ + 1 > ±4 
                         ݉ > ±4 − 1 
                         ݉ > +4 − ݉ ݎ 1 > −4− 1 
                          >   ࢘ >  

(3) ಮೂಲಗಳ� ಊ²ಾ ಸಂ�ೆÍಗಾĖ¡ಾÅಗ ∆<  

                        ∴  (݉+ 1)ଶ − 16 < 0 ⟹ (݉ + 1)ଶ < 16 ⟹݉ + 1 < √16 
                        ݉ + 1 < ±4 
                        ݉ < ±4 − 1 
                        ݉ < +4 − ݉ ݎ 1 < −4 − 1 
                        ݉ < ݉ ݎ 3 < −5 
                        0 ≤  <   
 

iv. ݉݇ଶ − 3݇ + 1 = 0 
݉݇ଶ − 3݇ + 1 = 0 
ܽ = ݉ , ܾ = −3,ܿ = 1 

                        ∆= ܾଶ − 4ܽܿ 
                        ∆= (−3)ଶ − 4(݉)(1)  
                        ∆= 9 − 4݉ 

(1) ಮೂಲಗಳ� ಸಮ®ಾĖ¡ಾÅಗ,  ∆=  

 ∴  9 − 4݉ = 0 ⟹ 4݉ = 9 ⟹ = ૢ

 

(2) ಮೂಲಗಳ� ®ಾಸÃವ ಮತುÃ ıನÇ®ಾĖ¡ಾÅಗ, ∆>  

 ∴  9 − 4݉ > 0 ⟹ 4݉ > 9 ⟹ > ૢ

 

(3) ಮೂಲಗಳ� ಊ²ಾ ಸಂ�ೆÍಗಾĖ¡ಾÅಗ ∆<  

 ∴  9 − 4݉ < 0 ⟹ 4݉ < 9 ⟹݉ < ଽ
ସ
 

                          ⟹  ≤  < ૢ

 

C. ‘p’ ನ ©ಾವ ¦ೆ¬ೆ�ೆ ಈ �ೆಳĖನ ವಗ�ಸĲೕಕರಣದ ಮೂಲಗಳ� ಸಮ®ಾĖರುತÃ®ೆ? 

i. ࢞ − ࢞ + ૢ =  
ଶݔ                         − ݔ + 9 = 0 
                        ܽ = 1,ܾ = ,− ܿ = 9 
                        ∆= 0 
                        ∆= ܾଶ − 4ܽܿ 
ଶ(−)                         − 4(1)(9) = 0 
ଶ                         − 36 = 0 
ଶ                             = 36 

  = √ = ± 
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ii. ࢇ + ࢇ+  
2ܽଶ + 3ܽ +  
ܽ = 2,ܾ = 3, ܿ =  
∆= 0 
ܾଶ − 4ܽܿ = 0 
(3)ଶ − ()(2)4 = 0 
9 − 8 = 0 
9 =  8

 =  
ૢ
ૡ 

iii.  −  + ૢ =  
ଶ݇ − 12݇ + 9 = 0 
ܽ = ܾ, = −12, ܿ = 9 

                        ∆= 0 
                        ܾଶ − 4ܽܿ = 0 

(−12)ଶ − (9)()4 = 0 
                        144− 36 = 0 
                        144 =  36

 =  

 =  

iv. ࢟ − ࢟ +  =  
ଶݕ2 − ݕ + 1 = 0 
ܽ = 2 ,ܾ = ,− ܿ = 1 
∆= 0 
ܾଶ − 4ܽܿ = 0 
ଶ(−) − 4(2)(1) = 0 

ଶ                         − 8 = 0 
ଶ = 8 

                          =  √ૡ = √ ×  = ±√ 
v. (+ ) + ( + ) + ) + ૡ) =  

+) 1)݊ଶ + )2 + 3)݊ + ) + 8) = 0 
ܽ =  + 1 , ܾ = )2 + 3), ܿ =  + 8 
∆= 0 
ܾଶ − 4ܽܿ = 0 
+)2) 3))ଶ − +)4 )(1 + 8) = 0 
ଶ)4 + +6 9) − ଶ)4 + +9 8) = 0 
ଶ4 + 24 + 36 − ଶ4 − 36 − 32 = 0 
12− + 4 = 0 
12− = −4 
12 = 4 

                      =  


= 

 

vi. (+ )ࢉ + (+ )ࢉ+  =  
3) + 1)ܿଶ + +)2 1)ܿ +  = 0 
ܽ = +3 1 ,ܾ = )2 + 1), ܿ =  
∆= 0 
ܾଶ − 4 ܽܿ = 0 
+)2) 1))ଶ − +3)4 ()(1 = 0 
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ଶ)4 + +2 1) − ଶ12 − 4 = 0 
ଶ4 + 8 + 4− ଶ12 − 4 = 0 
ଶ8− + +4 4 = 0 
ଶ8− + +4 4 = 0 
ଶ2)4− − − 1) = 0 
ଶ2 − − 1 = 0 
ଶ2 − 2 +  − 1 = 0 
)2 − 1) + )1 − 1) = 0 
) − +2)(1 1) = 0 
) − 1) = +2) ݎ 0 1) = 0 

  =  ࢘  = −⟹  = ି


 

 
 
                                        Exercise 9.7 

ಈ �ೆಳĖನ ವಗ�ಸĲೕಕರಣಗಳ ಮೂಲಗಳ ūತÃ ಮತುÃ ಗುಣಲಬÆವನುÇ ಕಂಡುĿģĵĸ. 

࢞  .1 − ࢞ + ૡ =  
 ܽ = 1,ܾ = −5, ܿ = 8 

 ಮೂಲಗಳ ūತÃ = 
ି


= ି(ିହ)
ଵ

= 5 

             ಮೂಲಗಳ ಗುಣಲಬÆ= 



= ଼
ଵ

= 8 

2. ࢇ − ࢇ −  =  
      3ܽଶ − 10ܽ − 5 = 0 

ܽ = 3,ܾ = −10, ܿ = −5 

ಮೂಲಗಳ ūತÃ = 
ି


= ି(ିଵ)
ଷ

= ଵ
ଷ

 

            ಮೂಲಗಳ ಗುಣಲಬÆ = 



= ିହ
ଷ

 

3. ૡ − =  
8݉ଶ −݉ = 2 
8݉ଶ −݉− 2 = 0 
ܽ = 8,ܾ = −1, ܿ = −2 

ಮೂಲಗಳ ūತÃ = 
ି


= ି(ିଵ)
଼

= ଵ
଼
 

            ಮೂಲಗಳ ಗುಣಲಬÆ = 



= ିଶ
଼

= ିଵ
ସ

 

4.  −  =  
6݇ଶ − 3 = 0 
ܽ = 6 ,ܾ = 0, ܿ = −3 

ಮೂಲಗಳ ūತÃ = 
ି


= 


= 0 

            ಮೂಲಗಳ ಗುಣಲಬÆ = 



= ିଷ


= ିଵ
ଶ

 

࢘ .5 = ࢘ −  
ଶݎ = ݎ − 5 

ଶݎ             − ݎ + 5 = 0 
ܽ = ܾ, = −1, ܿ = 5 

ಮೂಲಗಳ ūತÃ = 
ି


= ି(ିଵ)


= ଵ

 

            ಮೂಲಗಳ ಗುಣಲಬÆ = 



= ହ
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࢞ .6 + ࢞(࢈ࢇ) + +ࢇ) (࢈ =  

ଶݔ + ݔ(ܾܽ) + (ܽ + ܾ) = 0 
ܽ = 1,ܾ = ܾܽ, ܿ = ܽ + ܾ 

ಮೂಲಗಳ ūತÃ = 
ି


= ି()
ଵ

= ܾܽ 

            ಮೂಲಗಳ ಗುಣಲಬÆ = 



= ା
ଵ

= ܽ + ܾ 

 
 

Exercise 9.8 
A. ಈ �ೆಳĖನವ�ಗಳ� ಮೂಲಗಾĖರುವ ವಗ�ಸĲೕಕರಣಗಳನುÇ ರěľ. 

i. , 
     ݉ = 3, ݊ = 5 

݉ + ݊ = 3 + 5 = 8 
݉݊ = 3 × 5 = 15 

                        ಸĲೕಕರಣ : ࢞ − +) ࢞( +  =  ⟹ ࢞ − ૡ࢞ +  =  

ii. ,− 
݉ = 6,݊ = −5 

                        ݉ + ݊ = 6 − 5 = 1 
݉݊ = 6 × −5 = −30 

                        ಸĲೕಕರಣ : ࢞ − +) ࢞( +  =  ⟹ ࢞ − ࢞ −  =  

iii. −, 

 

݉ = −3, ݊ =
3
2 

݉ + ݊ = −3 +
3
2 =

−6 + 3
2 =

−3
2  

                        ݉݊ = −3 × ଷ
ଶ

= ିଽ
ଶ

 

                         ಸĲೕಕರಣ : ݔଶ − (݉ + ݔ(݊ + ݉݊ = 0 ⟹ ଶݔ − ቀିଷ
ଶ
ቁݔ + ቀିଽ

ଶ
ቁ = 0 

                         ⟹ ଶݔ + ଷ
ଶ
ݔ − ଽ

ଶ
= 0 

                         ⟹ ࢞ + ࢞ − ૢ =  

iv. ଶ
ଷ

, ଷ
ଶ
 

݉ =
2
3 , ݊ =

3
2 

                        ݉ + ݊ = ଶ
ଷ

+ ଷ
ଶ

= ସାଽ


= ଵଷ


 

                        ݉݊ = ଶ
ଷ

× ଷ
ଶ

= 


= 1 

                        ಸĲೕಕರಣ : ݔଶ − (݉ + ݔ(݊ + ݉݊ = 0 ⟹ ଶݔ − ଵଷ
ଶ
ݔ + 1 = 0 

                        ⟹ ࢞ − ࢞ +  =  
v. 2 + √3, 2 − √3 

݉ = 2 + √3,݊ = 2 − √3 
                        ݉ + ݊ = 2 + √3 + 2 − √3 = 4 
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                         ݉݊ = ൫2 + √3൯൫2 − √3൯ = 2ଶ − ൫√3൯
ଶ

= 4 − 3 = 1 

                         ಸĲೕಕರಣ : ࢞ − ) + ࢞( +  =  ⟹ ࢞ − ࢞ +  =  

vi. −3 + 2√5,−3 − 2√5 
 ݉ = −3 + 2√5,݊ = −3 − 2√5 
 ݉ + ݊ = −3 + 2√5 + −3 − 2√5 = −6 

                         ݉݊ = ൫−3 + 2√5൯൫−3 − 2√5൯ = (−3)ଶ − ൫2√5൯
ଶ

= 9 − 20 = −11 

                         ಸĲೕಕರಣ : ݔଶ − (݉ + ݔ(݊ + ݉݊ = 0 ⟹ ଶݔ − ݔ(6−) − 11 = 0 

                         ⟹ ࢞ + ࢞ −  =  

B. 1 . ࢞ − ࢞ +  =  ಸĲೕಕರಣದ ಮೂಲಗಳ� ಗಾದªೆ,�ೆಳĖನ ¦ೆ¬ೆಗಳನುÇ ′′ ಮತುÃ ′′ 

ಕಂಡುĿģĵĸ. 

 (i) ( +  (ii) (



+ 

 (iii)  +   (iv)



− 


 

ଶݔ   − ݔ6 + 2 = 0 
  ܽ = 1,ܾ = −6, ܿ = 2 

             ಮೂಲಗಳ ūತÃ: ݉ + ݊ = ି


= ି(ି)
ଵ

= 6 

             ಮೂಲಗಳ ಗುಣಲಬÆ: ݉݊ = 


= ଶ
ଵ

= 2 

i. (݉+ ݊)݉݊ = 6 × 2 = 12 

ii. ଵ


+ ଵ


= ା


= 
ଶ

= 3 

iii. ݉ଷ݊ଶ + ݊ଷ݉ଶ 
    = ݉ଶ݊ଶ(݉ + ݊) 

                      = (݉݊)ଶ(݉ + ݊) 
                       = 2ଶ × 6 = 24 

iv. ଵ

− ଵ


= ି


= ±ଶ√

ଶ
= ±√7 

 
2.   =  +   ಸĲೕಕರಣದ ಮೂಲಗಳ�  ಗಾದªೆ ′࢈′ ಮತುÃ ′ࢇ′  

(i) 
ࢇ
࢈

+ ࢈
ࢇ
 (ii) (ࢇ+ ࢈)(ࢇ+  .ೆ¬ೆಗಳನುÇ ಕಂಡುĿģĵĸ¦ (࢈

3݉ଶ = 6݉ + 5  
3݉ଶ − 6݉− 5 = 0 
ܽ = 3,ܾ = −6, ܿ = −5 

           ಮೂಲಗಳ ūತÃ: ܽ + ܾ = ି


= ି(ି)
ଷ

= 2 

           ಮೂಲಗಳ ಗುಣಲಬÆ: ܾܽ = 


= ିହ
ଷ

 

i. 


+ 


= మାమ


 

                   = (ା)మିଶ


 

(݉ −݊)ଶ = ݉ଶ + ݊ଶ − 2݉݊ 

(݉ − ݊)ଶ = (݉ + ݊)ଶ − 2݉݉− 2݉݊ 

(݉ − ݊)ଶ = (݉ + ݊)ଶ − 4݉݊ 

(݉− ݊)ଶ = (6)ଶ − 4(2) 

(݉ −݊)ଶ = 36 − 8 

(݉ − ݊)ଶ = 28 

݉− ݊ = √28 = √4 × 7 = ±2√7 
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                   =
(ଶ)మିଶቀషఱయ ቁ

షఱ
య

 

                   =
ସାభబయ
షఱ
య

 

                   =
భమశభబ

య
షఱ
య

=
మమ
య
షఱ
య

= ଶଶ
ଷ

× ଷ
ିହ

= − ଶଶ
ହ

 

ii. (ࢇ+ ࢈)(ࢇ+  (࢈
= 2ܽଶ + 4ܾܽ + ܾܽ + 2ܾଶ 

                              = 2ܽଶ + 2ܾଶ + 5ܾܽ 
                              = 2(ܽଶ + ܾଶ) + 5ܾܽ 
                              = 2[(ܽ + ܾ)ଶ − 2ܾܽ] + 5ܾܽ 

                              = 2 ቂ(2)ଶ − 2 ቀିହ
ଷ
ቁቃ + 5 ቀିହ

ଷ
ቁ 

                              = 2 ቂ4 + ଵ
ଷ
ቃ − ଶହ

ଷ
 

                              = 2 ቂଵଶାଵ
ଷ

ቃ − ଶହ
ଷ

 

                              = 2 ቂଶଶ
ଷ
ቃ − ଶହ

ଷ
 

                              = ସସ
ଷ
− ଶହ

ଷ
 

                              = ସସିଶହ
ଷ

 

                              = ଵଽ
ଷ

 

3. ࢇ − ࢇ+  =   ಸĲೕಕರಣದ ಮೂಲಗಳ�  ಗಾದªೆ ′′ ಮತುÃ ′′     

 (i) ( + ( +  (ii)  +  . ¦ೆ¬ೆಗಳನುÇ ಕಂಡುĿģĵĸ

 2ܽଶ − 4ܽ + 1 = 0   
  ܽ = 2, ܾ = −4, ܿ = 1 

            ಮೂಲಗಳ ūತÃ:  + ݍ = ି


= ି(ିସ)
ଶ

= 2 

            ಮೂಲಗಳ ಗುಣಲಬÆ: ݍ = 


= ଵ
ଶ
 

i. (+ ଶ(ݍ + ݍ4 = 2ଶ + 4 ቀଵ
ଶ
ቁ = 4 + 2 = 6 

ii. ଷ + ଷݍ = ) + ଷ(ݍ − )ݍ3 +  (ݍ

 = 2ଷ − 3 ቀଵ
ଶ
ቁ (2) 

 = 8 − 3 = 5 
4.  



 ಮತುÃ 



 ಗಳನುÇ ಮೂಲಗಳ£ಾÇĖ ²ೊಂĨರುವ ವಗ� ಸĲೕಕರಣವನುÇ ರěľ. 

 ݉ = 


, ݊ = 

 

 ݉ + ݊ = 


+ 


= మାమ


 

 ݉݊ = 


× 


= 


= 1 

ಸĲೕಕರಣ: ݔଶ − (݉ + ݔ(݊ + ݉݊ = 0 ⟹ ଶݔ − ቀ
మାమ


ቁ ݔ + 1 = 0 

                  ⟹ ଶݔݍ − ଶ) + ݔ(ଶݍ + ݍ = 0 
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࢞ .5 + ࢞ + ) + ) =  ಸĲೕಕರಣದ ಒಂದು ಮೂಲವ� ±ೊ£ೆÇ ಆದªೆ ′′ ಯ ¦ೆ¬ೆಯನುÇ 

ಕಂಡುĿģĵĸ. 

ଶݔ + ݔ4 + (݇ + 2) = 0 
ܽ = 1,ܾ = 4, ܿ = ݇ + 2 

ಮೂಲಗಳ ಗುಣಲಬÆ ∶ ݉݊ =
ܿ
ܽ ⟹ ݉ × 0 =

݇ + 2
1  

⟹ ݇ + 2 = 0 ⟹ ݇ = −2 
6. ࢞ − ࢞ +  =  ಸĲೕಕರಣದ ◌ೊ◌ಂದು ಮೂಲವ� ಮ�ೊÃಂದು ಮೂಲದ ಎರಡರĽ¾ದÅªೆ,  

q' ನ ¦ೆ¬ೆಯನುÇ ಕಂಡುĿģĵĸ. 

ଶݔ2            − ݔݍ3 + ݍ5 = 0 
           ܽ = 2,ܾ = ,ݍ3− ܿ =  ݍ5

           ಮೂಲಗಳ ūತÃ: ݉ + ݊ = ି


 

           ⟹݉ + 2݉ = ି(ିଷ)
ଶ

 

           ⟹ 3݉ = ଷ
ଶ

 

           ⟹݉ = ଷ


= 
ଶ
 

          ಮೂಲಗಳ ಗುಣಲಬÆ : ݉݊ = 

 

          ⟹݉(2݉) = ହ
ଶ

 

          ⟹ ቀ
ଶ
ቁ (2 × 

ଶ
) = ହ

ଶ
 

          ⟹ ݍ = 5 

7. ࢞ − ૡ࢞ + ૢ =  ಸĲೕಕರಣದ ಮೂಲಗಳ ನಡುĻನ ವÍ�ಾÍಸವ� 4 ಆದªೆ, ‘p’ ಯ 

¦ೆ¬ೆಯನುÇ ಕಂಡĿģĵĸ. 

ଶݔ4      − ݔ8 + 9 = 0  

ܽ = 4,ܾ = ,8− ܿ = 9 

ಮೂಲಗಳ ūತÃ: ݉ + ݊ = ି


 

⟹݉ + ݉ + 4 = ି(ି଼)
ସ

      [݊ = ݉ + 4] 
          ⟹ 2݉ + 4 =  2

⟹ 2(݉ + 2) =  2

⟹݉ + 2 =  
⟹݉ =  − 2 

ಮೂಲಗಳ ಗುಣಲಬÆ: ݉݊ = 

 

⟹ ) − )(2 − 2 + 4) =
9
4 

⟹ ) − +)(2 2) =
9
4 

⟹ ଶ − 4 =
9
4 
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⟹ ଶ =
9
4 + 4 

⟹  = ඨ25
4 = ±

5
2 

࢞ .8 + ࢞ +  =  ಸĲೕಕರಣದ ಒಂದು ಮೂಲವ� ಮ�ೊÃಂದು ಮೂಲದ ಮೂರರĽ¾ದÅªೆ, 

  =  ಎಂದು ±ಾĩľ. 

ଶݔ  + ݔ + ݍ = 0  

 ܽ = 1,ܾ = , ܿ =  ݍ

 ಮೂಲಗಳ ūತÃ: ݉ + ݊ = ି


 

            ⟹݉ + 3݉ = ି
ଵ

      [݊ = 3݉] 
            ⟹ 4݉ =  −

⟹݉ =
−
4

 

ಮೂಲಗಳ ಗುಣಲಬÆ: ݉݊ = 

 

⟹݉(3݉) =
ݍ
1 

⟹ ቀ
−
4
ቁ ቀ3 ×

−
4
ቁ =  ݍ

⟹
ଶ3

16 =  ݍ

⟹ ଶ3 =  ݍ16

Exercise 9.9 

I. ಈ �ೆಳĖನ ವಗ�ಸĲೕಕರಣಗĺ�ೆ ನďೆಯನುÇ ಎೆĵĸ. 

i. ࢟ =  ࢞−
࢟ =  ࢞−

 
 

  

  

 

 

 

 

 

  

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 16− 16− 9− 9− 4− 4− 1− 1− 0 ݕ
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ii. ࢟ = ࢞ 

࢟ = ࢞ 
 

 

 
 

 

 

 

 

 

  

 

 

iii. ࢟ = 

࢞ −  

ݕ       = ଵ
ଶ
ଶݔ − 2 

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 6 6 2.5 2.5 0 0 1.5− 1.5− 2− ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 48 48 27 27 12 12 3 3 0 ݕ
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iv. ࢟ = ࢞ − ࢞ 
ݕ = ଶݔ −  ݔ2

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 24 8 15 3 8 0 3 1− 0 ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

v. ࢟ = ࢞ − ૡ࢞ + ૠ 
ݕ = ଶݔ − ݔ8 + 7 

 7 6 3− 3 2− 2 1− 1 0 ݔ

 0 5− 40 8− 27 5− 16 0 7 ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SSLC Mathematics - CLASS NOTES (Not for sale) 

 

Yakub S, GHS Nada, Belthangady Taluk, D.K.-574214 Ph:9008983286  & Ganesh Shettigar Kalavara 

 

 
 

vi. ࢟ = ࢞) + )( −  (࢞
ݕ      = ݔ) + 2)(2−  (ݔ

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 12− 12− 5− 5− 0 0 3 3 4 ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

vii. ࢟ = ࢞ + ࢞ −  
ݕ      = ଶݔ + ݔ − 6 

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 6 14 0 6 4− 0 6− 4− 6− ݕ
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viii. ࢟ = ࢞ − ࢞ +  

ݕ        = ଶݔ − ݔ2 + 5 

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 29 13 20 8 13 5 8 4 5 ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exercise 9.10 
I. ನďೆಯ ಸ²ಾಯĨಂದ ವಗ�ಸĲೕಕರಣಗಳನುÇ İģľ. 

i. ݕ = ଶݔ −  ݔ4

Sol : ݕ = ଶݔ −  ݔ4

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 32 0 21 3− 12 4− 5 3− 0 ݕ
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ಮೂಲಗಳ�: x = 0 ಮತುÃ x = 4 

 

 

ii). ࢞ + ࢞ −  

ݕ = ଶݔ + ݔ − 12 

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 0 8 6− 0 10− 6− 12− 10− 12− ݕ

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

ಮೂಲಗಳ�: x = -4 ಮತುÃ x = 3 
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iii). ࢞ − ࢞ −  

ݕ = ଶݔ + ݔ − 12 

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 18 10 10 4 4 0 0 2− 2− ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ಮೂಲಗಳ�: x = -1 ಮತುÃ x = 2 
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iv). ࢞ − ࢞ +  
ݕ = ଶݔ − ݔ5 + 12 

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 48 8 36 6 26 6 18 8 12 ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ಮೂಲಗಳ�: x = 2 ಮತುÃ x = 3 
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II. 1. ݕ =  . ನďೆಯನುÇ ಎೆದು ಅದರ ಸ²ಾಯĨಂದ √ ರ ¦ೆ¬ೆ ಕಂಡುĿģĵĸ࢞

ݕ            = ݔ                    ଶݔ = √3 ⇒ ݕ = ൫√3൯
ଶ

= 3 
 4− 4 3− 3 2− 2 1− 1 0 ݔ
 16 16 9 9 4 4 1 1 0 ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

√= ±1.7 
࢟ .2                    = ࢞ ನďೆಯನುÇ ಎೆದು ಅದರ ಸ²ಾಯĨಂದ √ૠ ರ ¦ೆ¬ೆ ಕಂಡುĿģĵĸ.  

ݕ                     = ݔ                    ଶݔ2 = √7 ⇒ ݕ = 2൫√7൯
ଶ

= 2 × 7 = 14 
 4− 4 3− 3 2− 2 1− 1 0 ݔ
 32 32 18 18 8 8 2 2 0 ݕ
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I. 2 . ࢟ = 

  . ನďೆಯನುÇ ಎೆದು ಅದರ ಸ²ಾಯĨಂದ √ ರ ¦ೆ¬ೆ ಕಂಡುĿģĵĸ࢞

ݕ     = ଵ
ଶ
ݔ                         ଶݔ = √10 ⇒ ݕ = ଵ

ଶ
൫√10൯

ଶ
= ଵ

ଶ
× 10 = 5 

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 8 8 4.5 4.5 2 2 0.5 0.5 0 ݕ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exercise 9.11 

1. ಎರಡು ಕÎ̈ ಾನುಗತ ಧನ ¦ೆಸ ಸಂ�ೆÍಗಳ ವಗ�ಗಳ ūತÃವ� 130 ಆದªೆ ಆ ಸಂ�ೆÍಗಳನುÇ 

ಕಂಡುĿģĵĸ. 

          ಎರಡು ಕÎ¨ಾನುಗತ ಧನ ¦ೆಸ ಸಂ�ೆÍಗಳ�ݔ  ಮತುÃ ݔ : + 2 ಆĖರĹ 

                        ⟹ ଶݔ  + ݔ) + 2)ଶ = 130 
                        ⟹ ଶݔ  + ଶݔ + ݔ4 + 4 = 130 

⟹ ଶݔ2  + ݔ4 + 4 − 130 = 0 
⟹ ଶݔ2  + ݔ4 − 126 = 0 
⟹ ଶݔ)2  + ݔ2 − 63) = 0 
⟹ ଶݔ  + ݔ2 − 63 = 0 
⟹ ଶݔ  + ݔ9 − ݔ7 − 63 = 0 
⟹ ݔ)ݔ  + 9) − ݔ)7 + 9) = 0 
⟹ ݔ)  + ݔ)(9 − 7) = 0 
⟹ ݔ)  + 9) = ݔ) ݎ 0 − 7) = 0 
⟹ ݔ  = ݔ ݎ (݁ݒ݅ݐܽ݃݁݊) 9− = 7 
∴ ಕÎ̈ ಾನುಗತ ಧನ ¦ೆಸ ಸಂ�ೆÍಗಳ� ∶ ૠ,ૢ 
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2. ಒಂದು ಸಂ�ೆÍಯ £ಾಲ´ರಷ¾ನುÇ ಅದರ ವಗ�ದ ಮೂರರಷ¾ĸಂದ ಕೆ¡ಾಗ  15 ¡ೊರಕುವ�ದು. ಆ 

ಪ�ಣ� ಸಂ�ೆÍಯನುÇ ಕಂಡುĿģĵĸ. 

          ಆ ಸಂ�ೆÍ =  ݔ ಆĖರĹ 

 ⟹ ଶݔ3  − ݔ4 = 15 
 ⟹ ଶݔ3  − ݔ4 − 15 = 0 
 ⟹ ଶݔ3  − ݔ9 + ݔ5 − 15 = 0 
 ⟹ ݔ)ݔ3  − 3) + ݔ)5 − 3) = 0 
 ⟹ ݔ)  − ݔ3)(3 + 5) = 0 
 ⟹ ݔ)  − 3) = ݔ3) ݎ 0 + 5) = 0 
 ⟹ ݔ  = ݔ3 ݎ 3 = −5 

 ⟹ ݔ  = ݔ ݎ 3 = ିହ
ଷ

 (݁ݒ݅ݐܽ݃݁݊)

∴ ಪ�ಣ� ಸಂ�ೆÍ =   
3. ಎರಡು ±ಾÒ§ಾĻಕ ಸಂ�ೆÍಗಳ ūತÃವ� 8. ಇವ�ಗಳ ವ�ÍತĂಮಗಳ ūತÃ 

ૡ


 ಆದªೆ ಸಂ�ೆÍಗಳನುÇ 

ಕಂಡುĿģĵĸ. 

          ಎರಡು ±ಾÒ§ಾĻಕ ಸಂ�ೆÍಗಳ�ಮತುÃ 8 ݔ :  −  .ಆĖರĹ ݔ

                        ⟹  ଵ
௫

+ ଵ
଼ି௫

= ଼
ଵହ

 

                        ⟹  ଼ି௫ା௫
௫(଼ି௫)

= ଼
ଵହ

 

⟹  
8

ݔ8 − ଶݔ =
8

15 

⟹ ݔ8)8  − (ଶݔ = 8 × 15 
⟹ ݔ64  − ଶݔ8 = 120 
⟹ ଶݔ8  − ݔ64 + 120 = 0 
⟹ ଶݔ)8  − ݔ8 + 15) = 0 
⟹ ଶݔ  − ݔ8 + 15 = 0 
⟹ ଶݔ  − ݔ5 − ݔ3 + 15 = 0 
⟹ ݔ)ݔ − 5) − ݔ)3 − 5) = 0 
⟹ ݔ) − ݔ)(5 − 3) = 0 
⟹ ݔ) − 5) = ݔ) ݎ 0 − 3) = 0 
⟹ ݔ = ݔ ݎ 5 = 3 
∴  ಎರಡು ±ಾÒ§ಾĻಕ ಸಂ�ೆÍಗಳ� ∶ ,  

4. ಎರಡು ಅಂĔಗĺರುವ ಒಂದು ಸಂ�ೆÍಯ ಎರಡು ಅಂĔಗಳ ಗುಣಲಬÆವ� 12 ಆĖ¡ೆ. ಆ ಸಂ�ೆÍ�ೆ 36ನುÇ 

ಕೂģ¡ಾಗ ಅಂĔಗಳ ±ಾÄನ ಅದಲು ಬದ¬ಾಗುತÃ®ೆ. ಆ ಸಂ�ೆÍಗಳನುÇ ಕಂಡುĿģĵĸ. 

         ಎರಡು ಅಂĔಗಳ�: x ಮತುÃ y ಗಾĖರĹ. 

         ಅವ�ಗಳ ಗುಣಲಬÆ xy = 12 

              ⟹  y = 
ଵଶ
௫

 

                        ⟹ ݔ10  + ଵଶ
௫

+ 36 = 10 × ଵଶ
௫

+  ݔ

            ⟹  ଵ௫
మାଵଶାଷ௫

௫
= ଵଶ

௫
+  ݔ

                        ⟹  ଵ௫
మାଵଶାଷ௫

௫
= ଵଶା௫మ

௫
 

            ⟹ ଶݔ10  + 12 + ݔ36 = 120 +  ଶݔ
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            ⟹ ଶݔ10  + 12 + ݔ36 − 120 − ଶݔ = 0 
            ⟹ ଶݔ9  + ݔ36 − 108 = 0 
            ⟹ ଶݔ)9  + ݔ4 − 12) = 0 
            ⟹ ଶݔ  + ݔ4 − 12 = 0 
            ⟹ ଶݔ  + ݔ6 − ݔ2 − 12 = 0  
            ⟹ ݔ)ݔ  + 6) − ݔ)2 + 6) = 0 
            ⟹ ݔ)  + 6) = ݔ) ݎ 0 − 2) = 0 
            ⟹ ݔ  = ݔ ݎ (݁ݒ݅ݐܽ݃݁݊) 6− = 2 

 ∴ ಅಂĔಗಳ ಸಂ�ೆÍ ∶   
5. ಮೂರು ಕÎ̈ ಾನುಗತ ಸಂ�ೆÍಗಳĹÐ, ūದಲ£ೆಯ ವಗ� ಮತುÃ ಉĺ¡ೆರಡು ಸಂ�ೆÍಗಳ ವಗ�ಗಳ      

ಗುಣಲಬÆಗಳ ūತÃ 154 ಆĖ¡ೆ. ²ಾ�ಾದªೆ ಆ ಮೂರು ಸಂ�ೆÍಗಳನುÇ ಕಂಡುĿģĵĸ. 4 

          ಮೂರು ಕÎ̈ ಾನುಗತ ಸಂ�ೆÍಗಳ�,ݔ :  ݔ + 1, ݔ + 2 

 ⟹ ଶݔ + ݔ) + ݔ)(1 + 2) = 154 
 ⟹ ଶݔ + ଶݔ + ݔ3 + 2 = 154 
 ⟹ ଶݔ2 + ݔ3 + 2 − 154 = 0 
 ⟹ ଶݔ2 + ݔ3 − 152 = 0 
 ⟹ ଶݔ2 + ݔ19 − ݔ16 − 152 = 0 
 ⟹ ݔ2)ݔ + 19)− ݔ2)8 + 19) = 0 

                         ⟹ ݔ2) + ݔ)(19 − 8) = 0 
             ⟹ ݔ2) + 19) = ݔ) ݎ 0 − 8) = 0 

             ⟹ ݔ2 = −19 ⟹ ݔ = ିଵଽ
ଶ

ݔ ݎ( ݁ݒ݅ݐܽ݃݁݊)  = 8 

            ∴ ಮೂರು ಕÎ¨ಾನುಗತ ಸಂ�ೆÍಗಳ� ∶ ૡ,ૢ, 

6. �ಾವÍ ಮತುÃ �ಾĦ�ಕರ ವಯಸುÕ 11 ಮತುÃ 14 ವಷ�ಗಳ�. ಇವĸಬÊರ ವಯľÕನ ಗುಣಲಬÆ 304 

ಆಗಲು ಎಷು¾ ವಷ�ಗಳ� ¦ೇ�ಾಗಬಹುದು? 

 
          ¦ೇ�ಾಗುವ ವಷ�ಗಳ� .ಆĖರĹ ݔ :

 ⟹ ݔ)  + ݔ)(11 + 14) = 304 
 ⟹ ଶݔ  + ݔ25 + 154− 304 = 0 
 ⟹ ଶݔ  + ݔ25 − 150 = 0 
 ⟹ ଶݔ  + ݔ30 − ݔ5 − 150 = 0 
 ⟹ ݔ)ݔ  + 30)− ݔ)5 + 30) = 0 
 ⟹ ݔ) + ݔ)(30 − 5) = 0 
 ⟹ ݔ) + 30) = ݔ) ݎ 0 − 5) = 0 
 ⟹ ݔ = ݔ ݎ(݁ݒ݅ݐܽ݃݁݊) 30− = 5 

            ∴ ವಷ�ಗಳ ನಂತರ ಅವರ ವಯľÕನ ಗುಣಲಬÆ  ಆಗುವ�ದು. 
7. �ಾĵಯ ವಯಸುÕ, ತನÇ ಮಗನ ವಯľÕನ ವಗ�Ĕ´ಂತ ಎರಡರĽ¾¡ೆ. 8 ವಷ�ಗಳ ನಂತರ �ಾĵಯ 

ವಯಸುÕ ತನÇ ಮಗನ ವಯľÕನ ಮೂರರಷ¾Ĕ´ಂತ 4 ವಷ�ಗಳ� ²ೆ�ಾ¹ಗುವ�ದು. ²ಾ�ಾದªೆ ಅವರ 

ಈĖನ ವಯಸುÕ ಎಷು¾? 

           ಮಗನ ಈĖನ ವಯಸುÕ: x  ವಷ� 

             ∴�ಾĵಯ ಈĖನ ವಯಸುÕ: 2ݔଶ ವಷ� 

             8 ವಷ�ಗಳ ನಂತರ ಮಗನ ವಯಸುÕ: (ݔ + 8) ವಷ� 
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             8 ವಷ�ಗಳ ನಂತರ �ಾĵಯ ವಯಸುÕ: (2ݔଶ  + 8) ವಷ� 

ଶݔ2                          + 8 = ݔ)3 + 8) + 4 
               ⟹ ଶݔ2 + 8 = ݔ3 + 28 
               ⟹ ଶݔ2 + 8 − ݔ3 − 28 = 0 
             ⟹ ଶݔ2 − ݔ3 − 20 = 0 
             ⟹ ଶݔ2 − ݔ8 + ݔ5 − 20 = 0 
             ⟹ ݔ)ݔ2 − 4) + ݔ)5 − 4) = 0 
             ⟹ ݔ) − ݔ2)(4 − 5) = 0 
             ⟹ ݔ) − 4) = ݔ2) ݎ 0 − 5) = 0 

             ⟹ ݔ = ݔ2 ݎ 4 = −5 ⟹ ݔ = ିହ
ଶ

 (݁ݒ݅ݐܽ݃݁݊) 

∴ ಮಗನ ವಯಸುÕ ∶  ವಷ�ಗಳ� ,�ಾĵಯ ವಯಸುÕ ∶  ವಷ�ಗಳ� 

8. ಒಂದು ಆಯತದ ¤ಾದವ� (x + 5) ಮತುÃ ಅದರ ಎತÃರ (x – 5) ಆĖ¡ೆ. ಆಯತದ ĻľÃೕಣ�  ࢉ  

ಗಾದªೆ, ಆಯತದ ಆ©ಾಮಗಳನುÇ ಕಂಡುĿģĵĸ.  

                       ಆಯತದ ĻľÃೕಣ� = ¤ಾದ × ಎತÃರ           
                        ⟹ ݔ) + ݔ)(5 − 5) = 56 

            ⟹ ଶݔ − 5ଶ = 56 
            ⟹ ଶݔ − 25 = 56 
            ⟹ ଶݔ = 56 + 25 

                        ⟹ ଶݔ = 81 
ݔ ⟹             = √81   = 9  
      ∴ ಆಯತದ ಆ©ಾಮಗಳ� ∶  ܕ܋ ಮತುÃ  ܕ܋ 

9. ಒಂದು ĦÃಭುಜದ ಎತÃರವ� ಅದರ ¤ಾದĔ´ಂತ 6cm  ²ೆ�ಾ¹Ė¡ೆ. ĦÎಭುಜದ ĻľÃೕಣ�ವ� 

  . ಆದªೆ ಅದರ ¤ಾದ ಮತುÃ ಎತÃರಗಳನುÇ ಕಂಡುĿģĵĸࢉ 108

        

              ĦÎಭುಜದ ĻľÃೕಣ� ܣ = ଵ
ଶ

× ¤ಾದ × ಎತÃರ 

              ⟹ ଵ
 ଶ

× ݔ  × ݔ) + 6) = 108 

              ⟹ ଶݔ  + ݔ6 = 216 
              ⟹ ଶݔ  + ݔ6 − 216 = 0 
              ⟹ ଶݔ  + ݔ18 − ݔ12 − 216 = 0 
              ⟹ ݔ)ݔ + 18) − ݔ)12 + 18) = 0  
              ⟹ ݔ) + ݔ)(18 − 12) = 0  

  ⟹ ݔ) + 18) = ݔ) ݎ 0 − 12) = 0 
  ⟹ ݔ = ݔ ݎ 18− = 12 

              ∴ ¤ಾದ = 12cm  
10.  ABCD ವ�ಾÎಕೃĦಯĹÐ ಕಣ�ಗಾದ  ಮತುÃ  ࡰ  ಗಳ� E İಂದುĻನĹÐ �ೇĨಸುತÃ®ೆ. 

ࡱ = ࡱ,࢞ = ࢞ + ૠ ಮತುÃ  = ࢞ + ૡ, ಕಣ�  ಮತುÃ ࡰಗಳ ಉದÅವನುÇ 

ಕಂಡುĿģĵĸ. 

 ,ಯĹÐ ܥܤܣ∆               

ଶܤܣ                = ଶܧܣ + ∴ൣ ଶܧܤ ¤ೈ ಾ�ೊರŤ ಪÎĳೕಯ൧ 
               ⟹ ݔ) + 8)ଶ = ଶݔ + ݔ) + 7)ଶ 
ଶݔ⟹                + ݔ16 + 64 = ଶݔ + ଶݔ + ݔ14 + 49 
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ଶݔ⟹                            + ݔ16 + 64 = ଶݔ2 + ݔ14 + 49 
                           ⟹ ଶݔ2 + ݔ14 + 49 − ଶݔ − ݔ16 − 64 = 0 

ଶݔ⟹    − ݔ2 − 15 = 0 
ଶݔ⟹    − ݔ5 + ݔ3 − 15 = 0 
ݔ)ݔ⟹    − 5) + ݔ)3 − 5) = 0 
ݔ)ݔ⟹    − 5) + ݔ)3 − 5) = 0 

                           ⟹ ݔ) − ݔ)(5 + 3) = 0 
   ⟹ ݔ) − 5) = ݔ) ݎ 0 + 3) = 0 
ݔ⟹    = ݔ ݎ 5 =  (݁ݒ݅ݐܽ݃݁݊) 3−

ܧܣ                            = ݔ = ܧܤ, ݉ܿ 5 = ݔ + 7 = 5 + 7 = 12 ܿ݉ 
                           ∴ ಕಣ� AC = 10 cm , BD = 24 cm 

ܤܣ ಸಮಬĨÒ¦ಾಹು ĦÎಭುಜದĹÐ ܥܤܣ .11 =   .�ೆ ಎತÃರ®ಾĖ¡ೆ ܥܣ ಯು ¤ಾದ ܦܤ ಮತುÃ ܥܤ

ܥܦ = ܦܤ,ݔ = ݔ2 − 1 ಮತುÃ  ܥܤ = ݔ2 + 1 ಆದªೆ ĦÎಭುಜದ ಮೂರು ¦ಾಹುಗಳ ಉದÅವನುÇ 

ಕಂಡುĿģĵĸ. 

 ,ಯĹÐ ܥܦܤ∆                

ଶܥܤ                 = ଶܦܤ + ∴ൣ ଶܥܦ ¤ೈ ಾ�ೊರŤ ಪÎĳೕಯ൧ 
                ⟹ ݔ2) + 1)ଶ = ݔ2) − 1)ଶ +  ଶݔ
                ⟹ ଶݔ4 + ݔ4 + 1 = ଶݔ4 − ݔ4 + 1 +  ଶݔ

    ⟹ ݔ4 = ݔ4− +  ଶݔ
    ⟹ ݔ4 + ݔ4 =  ଶݔ
    ⟹ ଶݔ = ⟹  ݔ8 ଶݔ − ݔ8 = 0 
    ⟹ ݔ)ݔ − 8) = 0    
    ⟹ ݔ = ݔ) ݎ 0 − 8) = 0 
    ⟹ ݔ = ݔ ݎ 0 = 8 
    ∴ ܥܦ = ܥܣ⟹ ݉ܿ 8 = ܦܣ + ܥܦ = 8 + 8 = 16 ܿ݉  

                            ∴ ܤܣ = ܥܤ = ݔ2 + 1 = 2(8) + 1 = 17 ܿ݉ 
    ∴ ĦÎಭುಜದ ¦ಾಹುಗಳ� ∶ ૠ ܕ܋ ,ૠ ܕ܋ , ܕ܋  

12.  ಒಂದು ūೕ�ಾರು ¡ೋĥಯ ®ೇಗ Īಶ¹ಲ ĪೕĸನĹÐ 15Ĕ.Ĳೕ./ಗಂ�ೆಗಾĖ®ೆ. ಆ ¡ೋĥಯು 4 

ಗಂ�ೆ 30 ĪĲಷಗಳĹÐ 30 Ĕ.Ĳೕ.ದೂರ ಚĹľ ಮ�ೆÃ ūದĹನ ±ಾÄನ�ೆ´ ĿಂĨರುĖದªೆ ನĨಯ ®ೇಗ 

ಕಂಡುĿģĵĸ.  

             ನĨಯ ®ೇಗ : ݔ Ĕ.Ĳೕ/ಗಂ�ೆ 

 Īಶ¹ಲ ĪೕĸನĹÐ ¡ೋĥಯ ®ೇಗ : 15 Ĕ.Ĳೕ/ಗಂ�ೆ 

 ನĨಯು ಚĹಸುವ ĨĔ´ನĹÐ ¡ೋĥಯ ®ೇಗ: 15+x Ĕ.Ĳೕ/ಗಂ�ೆ 

                         ∴ 30 Ĕ.Ĳೕ.ಚĹಸಲು �ೆ�ೆದು �ೊಳ�Ñವ �ಾಲ: 
ଷ

ଵହା௫
 

 ∴ನĨಯು ಚĹಸುವ ĻರುದÆ ĨĔ´ನĹÐ ¡ೋĥಯ ®ೇಗ: 15- x Ĕ.Ĳೕ/ಗಂ�ೆ 

                         ∴ 30 Ĕ.Ĳೕ.ಚĹಸಲು �ೆ�ೆದು �ೊಳ�Ñವ �ಾಲ: 
ଷ

ଵହି௫
 

                         
ଷ

ଵହା௫
+ ଷ

ଵହି௫
= 4 ಗಂ�ೆ 30 ĪĲಷಗಳ� 

                         ⟹ ଷ(ଵହା௫)ାଷ(ଵହି௫)
(ଵହା௫)(ଵହି௫)

= 4 ଷ


 

                         ⟹ ସହାଷ௫ାସହିଷ௫
ଵହమି௫మ

= 4 ଵ
ଶ
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                         ⟹ ଽ
ଶଶହି௫మ

=  ଽ
ଶ
  

                         ⟹ 9(225− (ଶݔ =  2 × 900 

                         ⟹ 225 − ଶݔ =  ଶ×ଽ
ଽ

 

                         ⟹ 225 − ଶݔ =  200 
 ⟹ ଶݔ = 225 − 200 
 ⟹ ଶݔ = 25 
 ⟹ ݔ = √25 = 5 
 ∴ ನĨಯ ®ೇಗ ∶  Ĕ.Ĳೕ/ಗಂ�ೆ 

13. ಒಂದು ವಸುÃವನುÇ ರೂ 24�ೆ´ ¨ಾĸ ಒಬÊ ವತ�ಕನು ಅದರ �ೊಂಡ ¦ೆ¬ೆಯ°ೆ¾ೕ ¯ೇಕ�ಾ ¬ಾಭವನುÇ 

ಪ�ೆದªೆ ವಸುÃĻನ �ೊಂಡ ¦ೆ¬ೆ ಎಷು¾? 

             ವಸುÃĻನ �ೊಂಡ ¦ೆ¬ೆ =   ݔ 

 ¨ಾĸದ ¦ೆ¬ೆ = 24 

 ¬ಾಭ = 24 −  ݔ

 % ¬ಾಭ = 
ଶସି௫
௫

× 100 

ݔ                          =  ଶସି௫
௫

× 100 

ଶݔ  =  2400−  ݔ100
ଶݔ  + ݔ100 − 2400 =  0 
ଶݔ  + ݔ120 − ݔ20 − 2400 =  0 
ݔ)ݔ  + 120)− ݔ)20 + 120) =  0 
ݔ)  + ݔ) (120 − 20) =  0 
ݔ)  + 120) = ݔ) ݎ 0 − 20) =  0 
ݔ  = ݔ ݎ 120− = 20 
 ∴ ವಸುÃĻನ �ೊಂಡ ¦ೆ¬ೆ=  

14. ಒಂದು �ೆಲಸವನುÇ ಪ�Ħ� ¨ಾಡಲು ¯ೆÒೕತಳ�, ಅಂĔತĺĖಂತ 6 ĨನಗಳನುÇ ಕģĳ 

�ೆ�ೆದು�ೊಳ�Ñ�ಾÃ .ೆಅ¡ೇ �ೆಲಸವನುÇ ¯ೆÒೕತಳ� ಮತುÃ ಅಂĔತ ಒġ¾�ೆ ±ೇĸ 4 ĨವಸಗಳĹÐ 

ಮುĖಸುವರು. ²ಾĖದÅªೆ ಅಂĔತ  ಒಬÊೇ ಆ �ೆಲಸವನುÇ ಮುĖಸಲು �ೆ�ೆದು�ೊಂಡ Ĩನಗಳ ಸಂ�ೆÍ 

ಎಷು¾? 

            ¯ೆÒೕತ �ೆಲಸ ಮುĖಸಲು �ೆ�ೆದು�ೊಳ�Ñವ ಸಮಯ         = ݔ Ĩನಗಳ� 

            ∴ ¯ೆÒೕತ ಒಂದು ĨನದĹÐ ¨ಾಡುವ �ೆಲಸ                    = 
ଵ
୶
 

            ಅಂĔತ �ೆಲಸ ಮುĖಸಲು �ೆ�ೆದು�ೊಳ�Ñವ ಸಮಯ       = (x + 6) Ĩನಗಳ� 

            ∴ ಅಂĔತ ಒಂದು ĨನದĹÐ ¨ಾಡುವ �ೆಲಸ                  = 
ଵ

୶ା
 

            ¯ೆÒೕತ ಮತುÃ ಅಂĔತ ಒġ¾�ೆ �ೆ�ೆದು �ೊಳ�Ñವ ಸಮಯ   = 4Ĩನಗಳ� 

            ∴ ಇಬÊರು ಒġ¾�ೆ ಒಂದು ĨನದĹÐ ¨ಾಡುವ �ೆಲ            = 
ଵ
ସ
 

              
ଵ
௫

+ ଵ
௫ା

= ଵ
ସ
 

             
(௫ା)ା௫
௫(௫ା)

= ଵ
ସ
 

             
ଶ௫ା
௫మା௫

   = ଵ
ସ
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ଶݔ              + ݔ6 = ݔ2)4 + 6) 
ଶݔ                + ݔ6 = ݔ8 + 24 
ଶݔ              + ݔ6 − ݔ8 − 24 = 0 
ଶݔ                − ݔ2 − 24 = 0 
ଶݔ                − ݔ6 + ݔ4 − 24 = 0 
ݔ)ݔ                − 6) + ݔ)4 − 6) = 0 
ݔ)              − ݔ)(6 + 4) = 0 
ݔ)              − 6) = ݔ) ݎ 0 + 4) = 0 
ݔ               = ݔ ݎ 6 = −4 
             ∴ ಅಂĔತ ಒಬÊ  ೆ�ೆಲಸವನುÇ 6 +6 = 12 ĨನಗಳĹÐ ಪ�Ħ�¨ಾಡುವಳ� 


