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Title: Quadratic Inequalities.

 Target: On completion of this worksheet you should be able to solve quadratic inequalities and illustrate the solution set.
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Quadratic inequalities are inequalities with the highest power of the unknown being two.





Examples.


3x2 - 2x + 1 > 0 and 4x2 + 5x < 7 are quadratic inequalities.








To solve a quadratic inequality we should:


Rearrange to obtain 0 as one side of the inequality, as with an equation.


Find the critical values.


Describe the possible solution sets.


Identify the correct solution set by testing a point in each possible set to see whether it satisfies the inequality. 





The critical values of an inequality are the solutions of the quadratic equation formed by replacing the inequality symbol by “=”.





Example.


Find the critical values of the inequality


� EMBED Equation.3  ���





� EMBED Equation.3  ���


                     Either x = -2 or x = 5.





-2 and 5 are the critical values.





Exercise.


Find the critical values of the following inequalities.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: -2, 2; 8, -2; 0, 6;  -1/2, -2; 2, 1.)








The critical values split the number line into three possible solution sets.





Example.


Find the possible solution sets of � EMBED Equation.3  ���





The critical values of the inequality are –2 and 5.





    Region one                         Region two                          Region three
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The possible solution sets are:


� EMBED Equation.3  ���





Notice that we include the “or equal to” part of the inequality sign in the possible solution sets as the “or equal to” part was allowed in the original inequality. Otherwise we wouldn’t have included it.





Examples.


Find the solution set of the inequality � EMBED Equation.3  ���





              First rearrange.


� EMBED Equation.3  ���





               Then find the critical values.


               � EMBED Equation.3  ���


            x = 4 or x = -4.





            Identify possible solution sets.








                             -4                                         4


         x ( -4 ,      -4 ( x ( 4,           4 ( x.





                Test possible solution sets.


Possible set.�
x ( -4�
-4 ( x ( 4�
4 ( x�
�
Point in set.�
    -5�
       0�
     5�
�
Does it satisfy the inequality?�



    No�
   


    Yes�
 


    No�
�






           We see that –5 does not satisfy the  


           inequality by substituting it into the   


           original inequality. 


           4 ( (-5)2( 64


           Clearly this is false.


           Therefore the solution set is –4 ( x ( 4.





Solve the inequality � EMBED Equation.3  ���





� EMBED Equation.3  ���





                   � EMBED Equation.3  ���


Set�
x < -3�
-3<x<10�
10 < x�
�
Point�
       -10�
         1�
      20�
�
Satisfy?�
     Yes�
      No�
     Yes�
�
The solution sets are x < -3 and 10 < x.





Exercise.


Find the solution sets for the following inequalities.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: � EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���
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