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                                                                                      𝐂𝐋𝐀𝐒𝐒−  𝐈𝐗 

                                                                                  𝐌𝐀𝐓𝐇𝐄𝐌𝐀𝐓𝐈𝐂𝐒 

                                            𝟓.  𝐒𝐈𝐌𝐔𝐋𝐓𝐀𝐍𝐄𝐎𝐔𝐒 𝐋𝐈𝐍𝐄𝐀𝐑 𝐄𝐐𝐔𝐀𝐓𝐈𝐎𝐍𝐒                                                                     

System of simultaneous linear equations 

Let us consider two linear equations in two variables, 

                                                𝒂𝟏𝒙 + 𝒃𝟏𝒚 + 𝒄𝟏 = 𝟎 

                                                𝒂𝟐𝒙 + 𝒃𝟐𝒚 + 𝒄𝟐 = 𝟎 

These two equations are said to form a system of simultaneous linear equations. 

For example,         𝒙 + 𝒚 − 𝟑 = 𝟎 ,       𝟐𝒙 − 𝟓𝒚 + 𝟏 = 𝟎     is a system of simultaneous linear equations 

in the two variables  𝒙 𝐚𝐧𝐝 𝒚. 

A solution to a system of simultaneous linear equations in the two variables  𝒙 𝐚𝐧𝐝 𝒚  is an ordered 

pair of numbers which satisfied both equations. 

Example,    𝒙 = 𝟐 ,𝒚 = 𝟏     𝒙 + 𝒚 − 𝟑 = 𝟎           𝐋𝐇𝐒 ⟹ 𝒙 + 𝒚 − 𝟑     =  𝟐 + 𝟏 − 𝟑 = 𝟎 𝐑𝐇𝐒                 

                                                   𝟐𝒙 − 𝟓𝒚 + 𝟏 = 𝟎      𝐋𝐇𝐒 ⟹ 𝟐𝒙 − 𝟓𝒚 + 𝟏 =  𝟐 𝟐 − 𝟓 𝟏 + 𝟏 = 𝟎   𝐑𝐇𝐒 

                           𝒙 = 𝟐 ,𝒚 = 𝟏  is a solution of the system of simultaneous linear equations.  

 

If there is only one solution, then the system of linear equations is said to be consistent and 

independent. 

The various methods of solving a pair or a system of  linear equations are: 

1. Substitution method. 

2. Elimination method. 

3. Cross- multiplication method. 

 

 

 

 



SUBSTITUTION METHOD                                                                                                   EXERCISE – 5.1 

Solve the following systems of simultaneous linear equations by the substitution method. 

1. (ii)       𝐬 − 𝐭 = 𝟑,             
𝐬

𝟑
+

𝐭

𝟐
= 𝟔 

  

Solution:         𝐬 − 𝐭 = 𝟑   …………………………………… . i  

                           
𝐬

𝟑
+

𝐭

𝟐
= 𝟔  ……………………………………. ii   

(i) ⟹         𝐬 − 𝐭 = 𝟑   ⟹ 𝐬 = 𝟑 + 𝐭   ………………………….  iii  

Substitute the value of   ‘s’  in equation (ii),   we have 

  
𝐬

𝟑
+

𝐭

𝟐
= 𝟔       ⟹         

𝐭+𝟑

𝟑
+

𝐭

𝟐
= 𝟔 

                             ⟹       
𝟐 𝐭+𝟑 +𝟑𝐭

𝟔
= 𝟔 

                             ⟹       𝟐𝐭 + 𝟔 + 𝟑𝐭 = 𝟑𝟔 

                             ⟹       𝟓𝐭 = 𝟑𝟔 − 𝟔  

                             ⟹       𝟓𝐭 = 𝟑𝟎         ⟹            𝐭 = 𝟔  

Substitute the value of  ‘t ’   in equation  iii , we have 

                                                𝐬 = 𝟑 + 𝐭 = 𝟑 + 𝟔 = 𝟗    

Hence,   the solution is    𝐬 = 𝟗   𝐚𝐧𝐝    𝐭 = 𝟔     𝐀𝐧𝐬.  

𝟑. (i)       𝟐𝒙 −
𝟑𝒚

𝟒
= 𝟑,        𝟓𝒙 − 𝟐𝒚 − 𝟕 = 𝟎 

Solution:     𝟐𝒙 −
𝟑𝒚

𝟒
= 𝟑 ………………………………………..  i  

 𝟓𝒙 − 𝟐𝒚 − 𝟕 = 𝟎 ………………………………..  ii  

 

          𝐢𝐢 ⟹  𝟓𝒙 − 𝟐𝒚 − 𝟕 = 𝟎 ⟹ 𝟐𝐲 = 𝟓𝐱 − 𝟕 ⟹ 𝐱 =
𝟓𝐱−𝟕

𝟐
 …………………  iii  

Substitute the value of  ‘y’  in equation  i , we have 

        𝟐𝒙 −
𝟑𝒚

𝟒
= 𝟑    ⟹    𝟐𝐱 −

𝟑 
𝟓𝒙−𝟕

𝟐
 

𝟒
= 𝟑 

                                     ⟹     𝟐𝒙 −
𝟏𝟓𝒙−𝟐𝟏

𝟖
= 𝟑 

                                     ⟹      
𝟏𝟔𝐱−𝟏𝟓𝐱+𝟐𝟏

𝟖
= 𝟑 



                                      ⟹       𝐱 + 𝟐𝟏 = 𝟐𝟒 

                                      ⟹          𝐱 = 𝟑 

Substitute the value of  ‘x’  in equation  iii , we have 

         𝐱 =
𝟓𝐱−𝟕

𝟐
=

𝟓 𝟑 −𝟕

𝟐
=

𝟏𝟓−𝟕

𝟐
=

𝟖

𝟐
= 𝟒 

Hence,    the solution is    𝐱 = 𝟑   𝐚𝐧𝐝    𝐲 = 𝟒     𝐀𝐧𝐬.  
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ELIMINATION METHOD                                                                                                        EXERCISE- 5.2 

Solve the following systems of simultaneous linear equations by the elimination method. 

1. (ii) 𝟐𝒙 =  𝟓𝒚 + 𝟒,      𝟑𝒙 − 𝟐𝒚 + 𝟏𝟔 = 𝟎 

 

Solution:        𝟐𝒙 −  𝟓𝒚 = 𝟒…………………..  i  ] × 𝟐 

                         𝟑𝒙 − 𝟐𝒚 = −𝟏𝟔 ………………… ii  ] × 5 

Multiplying equation (i) by 2 and  equation (ii) by 5, we have 

                                            𝟒𝒙   −    𝟏𝟎𝒚    =        𝟖 

                                         𝟏𝟓𝒙    −    𝟏𝟎𝒚    = − 𝟖𝟎 

                                 −               +                     (+) 

                                     −𝟏𝟏𝒙                        =     𝟖𝟖 

                                            𝒙 = −𝟖 

Substitute the value of  ‘x’  in equation  i , we have 

 𝟐𝒙 −  𝟓𝒚 = 𝟒 ⟹ 𝟐 −𝟖 − 𝟓𝐲 = 𝟒 ⟹ −𝟏𝟔 − 𝟓𝐲 = 𝟒 ⟹ −𝟓𝐲 = 𝟒 + 𝟏𝟔 ⟹ −𝟓𝐲 = 𝟐𝟎 ⟹ 𝐲 = −𝟒 

Hence,    the solution is    𝐱 = −𝟖   𝐚𝐧𝐝    𝐲 = −𝟒     𝐀𝐧𝐬.  



 𝟑.  (ii)       𝟒𝟏𝒙 + 𝟓𝟑𝒚 = 𝟏𝟑𝟓,          𝟓𝟑𝒙 + 𝟒𝟏𝒚 = 𝟏𝟒𝟕 

 

Solution:     𝟒𝟏𝐱 + 𝟓𝟑𝐲 = 𝟏𝟑𝟓     …………………………………… i  

                      𝟓𝟑𝐱 + 𝟒𝟏𝐲 = 𝟏𝟒𝟕     …………………………………… ii  

                                                

                                                 𝟒𝟏𝐱 + 𝟓𝟑𝐲 = 𝟏𝟑𝟓      

                                                  𝟓𝟑𝐱 + 𝟒𝟏𝐲 = 𝟏𝟒𝟕                 Adding  (i)  and  (ii) 

                                                  𝟗𝟒𝐱 + 𝟗𝟒𝐲 = 𝟐𝟖𝟐 

                                      ⟹        𝟗𝟒 𝐱 + 𝐲 = 𝟐𝟖𝟐         ⟹        𝐱 + 𝐲 = 𝟑   …………………….. (iii) 

                                                

                                                  𝟒𝟏𝐱 + 𝟓𝟑𝐲 = 𝟏𝟑𝟓      

                                                  𝟓𝟑𝐱 + 𝟒𝟏𝐲 = 𝟏𝟒𝟕                                 Subtracting (ii) from (i) 

                                            −        −            (−) 

                                           −𝟏𝟐𝐱 + 𝟏𝟐𝐲 =  −𝟏𝟐 

                        ⟹  −𝟏𝟐 𝐱 − 𝐲 = −𝟏𝟐   ⟹    𝐱 − 𝐲 = 𝟏 …………………………….. iv  

On adding (iii) and (iv),           𝐱     +      𝐲      =        𝟑  

                                                         𝐱     −      𝐲       =       𝟏  

                                                      𝟐𝐱                         =       𝟒 

                                             ⟹    𝐱  =    𝟐 

Substitute the value of  ‘x’  in equation  iv , we have 

 𝐱 − 𝐲 = 𝟏 ⟹ 𝟐 − 𝐲 = 𝟏 ⟹ 𝐲 = 𝟐 − 𝟏 = 𝟏  

Hence,    the solution is    𝐱 = 𝟐   𝐚𝐧𝐝    𝐲 = 𝟏     𝐀𝐧𝐬.  

7. (ii)       
𝒙+𝟏

𝟐
+

𝒚−𝟏

𝟑
= 𝟖,        

𝒙−𝟏

𝟑
+

𝒚+𝟏

𝟐
= 𝟗      

Solution:      
𝒙+𝟏

𝟐
+

𝒚−𝟏

𝟑
= 𝟖 ………………………………….  i  

                       
𝒙−𝟏

𝟑
+

𝒚+𝟏

𝟐
= 𝟗 ………………………………….  ii  



                      (𝐢) ⟹  
𝒙+𝟏

𝟐
+

𝒚−𝟏

𝟑
= 𝟖 ⟹

𝟑 𝐱+𝟏 +𝟐 𝐲−𝟏 

𝟔
= 𝟖 ⟹ 𝟑𝐱 + 𝟑 + 𝟐𝐲 − 𝟐 = 𝟒𝟖 

    ⟹       𝟑𝐱 + 𝟐𝐲 = 𝟒𝟕 ……………………... (iii) ] × 2                   

  

 𝐢𝐢 ⟹   
𝒙 − 𝟏

𝟑
+
𝒚 + 𝟏

𝟐
= 𝟗 ⟹

𝟐 𝐱− 𝟏 + 𝟑 𝐲 + 𝟏 

𝟔
= 𝟗 ⟹ 𝟐𝐱− 𝟐 + 𝟑𝐲 + 𝟑 = 𝟓𝟒 

  ⟹    𝟐𝐱 + 𝟑𝐲 = 𝟓𝟑…………………………………..  iv  ] ×3 

Multiplying equation (iii) by 2 and equation (iv) by 3, we have 

                                                               𝟔𝐱   +     𝟒𝐲    =      𝟗𝟒 

                                                               𝟔𝐱    +    𝟗𝐲    =    𝟏𝟓𝟗                              On subtraction 

                                                       −            −                (−) 

                                                                          −   𝟓𝒚    = − 𝟔𝟓 

              ⟹ 𝒚 = 𝟏𝟑  

Substitute the value of  ‘y’  in equation  iv , we have 

 𝟐𝐱 + 𝟑𝐲 = 𝟓𝟑 ⟹ 𝟐𝐱 + 𝟑 𝟏𝟑 = 𝟓𝟑 ⟹ 𝟐𝐱 = 𝟓𝟑 − 𝟑𝟗 ⟹ 𝟐𝐱 = 𝟏𝟒 ⟹ 𝐱 = 𝟕 

                                   Hence,    the solution is    𝐱 = 𝟕   𝐚𝐧𝐝    𝐲 = 𝟏𝟑     𝐀𝐧𝐬.  

 

HOMEWORK  

EXERCISE- 5.2  

QUESTION NUMBERS-  1(i),       2(i),        3(i),       5(i),    7(i)     and    10 
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