SOLVE ABSOLUTE VALUE EQUATIONS

RECALL:   The absolute value of an expression is the distance from zero (in the direction of the negative numbers and positive numbers).


To solve  |x| = 5,  you want to find the value for x that when you take the absolute value it will give you five.

x = 5 (direction of positive numbers)  or   x = -5 (direction of negative numbers).

Check your solutions:   if x = 5  then  |5| = 5.
                                      if x = -5 then  |-5| = 5.


GUIDELINE TO SOLVE  |ax + b| = c   where a,b,c are constants
1)   When necessary, isolate the absolute value.
2)   Separate the absolute value into two equations:

               (ax + b) = c     or        -(ax + b) = c   

NOTE:  
one equation,  you will just drop the absolute value symbol.
the other equation,  you will take the opposite of each term in the absolute value.
3)   Solve each equation for the variable.
4)   CHECK your solutions.  Some solutions for absolute value equations are considered extraneous and should not be included in your final answer.
EXAMPLES:
1)   Solve  |x + 9| = 24.

           x + 9 = 24     or     - (x + 9) = 24                        separate into 2 equations
               x = 15                 -x - 9 = 24                            solve each equation
                                             -x = 33
                                               x = -33 

CHECK:    for  x = 15,      |15 + 9| = 24       for x = -33,      |-33 + 9| = 24
                                            |24| = 24                                     |-24| = 24
                                             24 = 24                                        24 = 24

The final solution is x = 15 or x = -33.          

2)   Solve  |2x - 5| + 12 = 15 .

                |2x - 5| = 3                       isolate the abs. value by subtracting 12 on both sides
         2x - 5 =  3       or        - (2x - 5) = 3                        separate into 2 equations
          2x = 8                         -2x + 5 = 3                          solve each equation
            x = 4                           -2x = -2
                                                   x = 1

CHECK:    for x = 4,  |2(4) - 5| + 12 = 15         for x = 1,  |2(1) - 5| + 12 = 15
                                         |3| + 12 = 15                              |-3| + 12 = 15
                                          3 + 12 = 15                                3 + 12 = 15
                                             15 = 15                                       15 = 15

The final solution is x = 4 or x = 1.
3)   Solve   |8m - 3|  = -21.

                8m - 3 = -21   or      - (8m - 3) = -21                separate into 2 equations
                  8m = -18                 -8m + 3 = -21                  solve each equation
                    m = -9/4                   -8m = -24
                                                       m = 3

CHECK:    for x = -9/4,   |8(-9/4) - 3|  = -21       for x = 3,  |8(3) - 3|  = -21
                                          |-18 - 3|  = -21                             |24 - 3|  = -21
                                              |-21|  = -21                                  |21|  = -21
                                                21  ≠  -21                                    21 ≠  -21

The final solution is no solution.   A no solution indicates that there is no real number value for the variable which will give a true equation.

NOTE:    
1)   You solved each equation and found a value.  However, by doing a check you were able to reach the conclusion of no solution which is the correct answer.  This example shows the importance of doing a check with absolute value equations.
2)   You may able to come to the conclusion of a no solution by taking the time and analyzing the original equation instead of going straight to the steps.  Recall that when you take an absolute value of an expression, you should get a positive value.  In this example, no matter what the value for x, when you take the absolute value of that expression, it is set equal to a negative number and that's not possible by definition.
4)    Solve  |4 + x| - 2x = 7 - 5x .

                 |4 + x|  = 7 - 3x                                        add 2x to isolate
          4 + x  =  7 - 3x     or     - (4 + x) = 7 - 3x        separate into 2 equations
             4 + 4x = 7                  -4 - x = 7 - 3x            solve each equation
                 4x = 3                        -4 + 2x = 7
                    x = 3/4                         2x = 11
                                                           x = 11/2

CHECK:    for x = 
[image: image1.wmf]4

3

,    
[image: image2.wmf]÷

ø

ö

ç

è

æ

-

=

÷

ø

ö

ç

è

æ

-

+

4

3

5

7

4

3

2

4

3

4

 



    
[image: image3.wmf]4

15

7

2

3

4

19

-

=

-





     
[image: image4.wmf]4

15

7

2

3

4

19

-

=

-



                                                
[image: image5.wmf]14

13

14

13

=


          for x = 
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 is not part of your solution.

The final solution is x = 3/4.

5)   Solve   |2x + 6|  =  |7 - 3x| .

  NOTE:   With this example, take the opposite of only one absolute value.
               2x + 6 = 7 – 3x         or       - (2x + 6) = 7 – 3x 
                    5x + 6 = 7                      -2x - 6 = 7 – 3x 
                      5x = 1                             x - 6 = 7
                         x = 1/5                            x = 13

CHECK:    for x = 1/5,   |2(1/5) + 6|  =  |7 - 3(1/5)|      
                                       |2/5 + 6|  =  |7 - 3/5| 
                                        |32/5|  =  |32/5| 
                                          32/5  =   32/5

                  for x = 13,      |2(13) + 6|  =  |7 - 3(13)| 
                                           |26 + 6|  =  |7 - 39| 
                                             |32|  =  |-32| 
                                               32 = 32

The final solution is x = 1/5  or  x = 13.
_1296038144.unknown

_1296038250.unknown

_1296038287.unknown

_1296038392.unknown

_1296038174.unknown

_1296038239.unknown

_1296030755.unknown

_1296038112.unknown

_1296030740.unknown

