
 4.07  Systems of Equations (2X2)  

 

 

 



 



 



 



 



 
 

 

 



 



 
 

 



 



EXERCISES. Solve the system of equations by the elimination method. 

 

17.  2x - y = 12    18.  2x - y = 8 

      x + y = -6        2x + y = 4  

 

 

 

 

 

 

 

 

19.    x + 2y = 8    20.    x - 2y = -4 

    -x +  y = 1        -x +  y =  3  

 

 

 

 

 

 

 

21.   3x - y =  9    22.  -x + 2y = -4 

     2x + y = 16          x + 3y =  9  

 

 

 

 

 
 

 

 

 

EXAMPLE 9.  Solve the system of equations by the elimination method. 

x - 2y = -4 

x -   y = -3 

 

Solution: In this case, notice that adding the equations does no good!  

  x - 2y = -4 

  x -   y = -3    

2x - 3y = -7 

 

Remember, the objective is to eliminate one of the variables, so multiply both sides 

of one of the equations by -1 and eliminate the x. 

 

 



 

EXAMPLE 9           Solution (continued): 

       -1( x - 2y = -4) 

 x -   y = -3 

 

-x + 2y = 4 

 x  -  y = -3 

 

        y =  1    

Now substitute back into the first equation and solve for x.  

          x - 2y   = -4    

          x - 2(1) = -4 

   +  2     + 2 

                      x      = -2 

Check in the other equation: 

    x - y = -3 

 (-2) - (1) = -3 _   The solution is (-2, 1). 

 

 

EXAMPLE 10.  Solve for the system of equations. 

2x + 3y = -13 

3x +  y  =   5 

 

Solution: In order to eliminate the y, you would need a +3y and a -3y.  This can be 

accomplished by multiplying both sides of the second eqution by -3. 

  

                2x + 3y = -13   

       -3( 3x +  y =    5) 

 

     2x +  3y = -13 

    -9x -  3y = -15  This eliminates  the y. 

           - 7 x       = -28  

              x     =  4   Substitute back into the second equation (it looks easier!)  

               3x +  y =  5   and solve for y. 

      3(4) + y = 5 

               12 +  y =  5   Add -12 to both sides. 

      -12         -12 

                  y = -7   Be sure to use the other equation (the first) to check! 

Check:        2x  +   3y   =  - 13 

               2(4) + 3(-7) =  - 13  

       8    -   21    =   - 13_    The solution is (4, -7). 

 

 

 

 



 

 

EXERCISES.  Solve the system of equations by the elimination method. 

23.   -x + 3y =  -5                  24.   2x - 3y = -14  

    2x + 3y = -17                       2x -  y = -10 

 

 

 

 

 

 

 

 

 

 

 

 

 

25.     x + 2y =  8                   26.   2x - 3y =  1  

     5x - 6y =  8                           x +  y =  8 

     

 

 

 

 

 

 

 

 

 

 

 

 

27.  3x + 5y = 10                  28.   3x - 2y = 10  

        x + 2y =  1                       4x -  y = 15 

 

 

 

 

 

 

 

 

 

 



 

 

 

29.  3x + 2y = 10                  30.    3x + 2y = 38  

        x + 3y =  8                        x + 5y =  4 

 

 

 

 

 

 

 

 

 

 

EXAMPLE 11.   Solve the system of equations 

5x + 3y = 14  

9x + 4y =  7   

Solution:  In this example look for a common multiple for the x and y coefficients.  The 

common multiple for the x-coefficients is 45, and for the y coefficients is 12. 

 Since the numbers will be smaller, it is easier to eliminate the y terms.  

Multiply both sides of the first equation by 4 and multiply both sides of the 

second equation by -3 to eliminate the Y term.  

 

                4(5x + 3y = 14) 

               -3(9x + 4y =  7) 

               

               20x + 12y =  56   

           -27x - 12y = -21 

              - 7x        =  35  

                     x   =  -5 

 

              5x  +  3y   =   14  Substitute x into the first equation and solve y. 

              5(-5) + 3y =   14  

              -25   + 3y =   14  Add +25 to both sides  

+25             +25 

                     3y = 39 

                         y = 13 

 

      Check:   9x  +  4y     =  7                               

               9(-5) + 4(13) = 7                                 

               -45  +   52  = 7    The solution is (-5,13). 

 

 



 

 

 

EXERCISES.  Solve the systems of equations. 

31.   5x + 3y = 6                   32.    3x + 5y =  1 

      3x + 2y = 2                       -2x + 3y = 12 

 

 

 

 

 

 

 

 

 

33.   3x + 5y =  2                  34.   5x + 2y = -12 

      2x + 3y = -4                       3x - 5y =  -1 

  

 

 

 

 

 

 

 

 

35.   2x - 3y = -32                 36.  12x + 5y = -24 

      3x - 4y = -36                        4x + 3y =   8 

 

 

 

 

 

 

 



 

 

 

 

What happens algebraically when the lines are parallel or the same line?  

Remember that when the lines are parallel, there are no common points or solutions.  Also, 

remember that when they are the same line, there are infinitely many solutions.  In these two cases, 

when you try to eliminate one of the variables, both variables are eliminated.  The following 

examples illustrate this concept, where adding the equations together eliminates both variables.  

Consider Examples 12 and 13.   

 

EXAMPLE 12                          EXAMPLE 13 

   x - y = 6                            2x - y  =  4 

  -x + y = 2                         -2x + y = -4 

         0 = 8                                       0 =  0 

 

Whenever eliminating one variable "by chance" results in the elimination of both variables, and an 

impossible statement such as 0 = 8, or 0 = any non-zero number, there is No Solution possible.  

This is the case of the two parallel lines.  For Example 12, there is No Solution.  

 

Whenever eliminating one variable "by chance" results in the elimination of both variables and the 

constants (number terms) as well, then the statement 0 = 0 results.  This statement is always true, and 

this indicates that there are many solutions.  In fact, this is the case in which the two equations 

represent the same line.  In Example 13, the solution is the entire line. 

 

EXERCISES.   

37.     4x +  3y  =  5                38.   4x - 3y  = -6 

     20x + 15y = 35                     -8x + 6y = 12 

 

 

 

 

 

 

 



 

 

 

 

39.   4x -  7y = -28                40.  16x - 12y = 28 

      4x +  7y = -28                       4x -  3y =  0 

 

 

 

 

 

 

 

 SUBSTITUTION METHOD 

The substitution method is particularly useful in solving systems of equations in which one or both 

of the equations is expressed in the form y = _____ or x = _____.  This method is really important in 

higher math, where the equations may no longer represent straight lines.  

EXAMPLE 14. Solve the system of equations by the Substitution Method. 

5y - 3x = 34  

x = 7 - 2y 

Solution: Since the second equation is in the form x = _____, the substitution method is 

appropriate for this problem. 

     

Rewrite the first equation:                                        

         5y - 3(    x     ) = 34    and substitute  7-2y for x: 

         5y - 3(7  -  2y) = 34    Distribute  -3 

         5y - 21 + 6y = 34  Combine like terms 

                 11y - 21  = 34    Add +21 

                 11y  = 55 

                        y  = 5     The second equation (x=____) is the best place to          

                       substitute Y and solve for X. 

         x = 7 -  2 y                                

      x = 7 - 2( 5 ) 

              x = 7 - 10  or x = -3 

If the equations are both given in standard form, then it is easier to solve by the elimination 

method.  If one or both of the equations is in slope-intercept form (or x=____ form), then the 

substitution method is usually easier. 



 Check:  5Y - 3X = 34  (You must use the other equation!)                    

 5(5) -3(-3) = 34 

                25  +   9   = 34  

 

 

EXERCISES.  Solve by the substitution method. 

41.  2x + 3y = 12 

        x = 5 - y     Substitute (5 - y) for x in the first equation. 

    2(            ) + 3y = 12 

    _____________ = 12     

    _____________ = 12   

                y = _____   Substitute this value of y into the second equation. 

     x = 5 - y 

     x = 5 - (      ) 

     x = ______         Remember to use the other equation to check 

   Check:  2x + 3y = 12 

        2(      ) + 3(      ) = 12 

        _____________ = ___ 

 

 

42.   y = 3x - 5 

     9x - 2y = 4      Substitute (3x - 5) for y in the second equation. 

    9x - 2(             ) = 4 

    _____________ = 4     

    _____________ = 4   

                x = _____   Substitute this value of x into the equation first equation to find y. 

     y =  3  x   -   5 

     y = 3(       ) - 5 

     y = _____         Remember to use the other equation to check 

   Check:  9x - 2y = 4 

        9(       ) - 2(       ) = 4 



        ______________ = ___ 

 

 

 

 

43.   3x + 5y = 39                  44.   y = x - 2 

     y = 2x                             3x + 5y = 14 

 

 

 

 

 

 

 

 

 

45.   3x - 5y = -10                  46.   3x - 5y =  8 

     y = 2x - 5                         x = 3y - 4 

 

 

 

 

 

 

 

 

 

47.   5y - 3x = 5                    48.   y = 4 - x  

     x = 2y + 1                         2x - y = 11 

 

 

 

 

 

 

 

 

49.   x = 5y + 24                   50.   y = 4x - 25  

     y = 3x - 2                         x = 3y - 2 

 

 

 

 



 

 

 

 

 

 

 

 

In 51 - 52, to solve by substitution, it will be necessary to solve for one of the variables.  Choose the 

easiest variable to solve. 

 

51.    x - 5y = 13                  52.  7x - 4y = 40 

      2x + 7y = -8                       y - x = 2 

       x = _______ 

         2(           ) + 7y = -8 

 

 

 

 

 

 

 

In #53 - 64, solve the systems of equations by the "appropriate" method.  Indicate if the equations 

                   represent parallel lines or the same line. 

 

53.   3x + 7y =  6                  54.   -3x + 7y =  4 

      2x + 3y = -1                        2x - 3y = -6 

 

 

 

 

 

 

 

 

 

 

 

 

55.   9x - 4y =   2                 56.   50x - 9y =  1  

      2x + 5y = -29                         7x - 2y = -8 

 

 

 



 

 

 

 

 

 

 

 

 

57.   2x - 6y = 12                  58.    x = 3y + 18  

     - x + 3y = -6                        6y - 2x = 36 

 

 

 

 

 

 

 

 

 

 

59.   5x - 4y = 22                  60.   -8x + 6y = 32     

      y = -4x + 5                         x = 2y + 6 

 

 

 

 

 

 

 

 

 

 

61.   17x +  8y =  4               62.   4x - 2y = -8 

       32x + 18y = -16                   2x -  y = -4 

 

 

 

 

 
 

 

 

 

 



 

63.   4x - 2y = 8                   64.   12y + 5x = 41 

       y = 2x + 4                            x = 4 - 3y 

 

 

 

 

 

 

 

 
 

 

 
 


