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Title: Linear inequalities

 Target: On completion of this worksheet you should be able to describe the set of solutions to a linear inequality.
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We have encountered equations that describe when two expressions are equal. These are equalities. Inequalities describe when two expressions are not equal. One may be less or greater than the other.





We have some notation for inequalities.





a ( b 


Means a is less than b.


a  ( b


Means a is greater than b.





Notice that the expression on the smaller side of the arrow is always the leasser expression.





a ( b


Means a is less than or equal to b.


a ( b


Means a is greater than or equal to b.





Notice that the line underneath the less than / greater than symbol denotes “or equal to”.





There is not just one solution to an inequality.


Example.


3, 4, 5, 6, 7.5, etc all satisfy and are therefore solution to the inequality x ( 2.








We can illustrate all the solutions to a linear inequality on a number line.


We do this by:


Drawing a number line.


Drawing a thick line over all possible solutions.


Drawing an empty circle at the end of the line if this point is not a solution.


Drawing a filled in circle at the end of the line if this point is a solution.





Example.


Illustrate the set of solution points of the inequalities a) x ( -2, b) x ( 6, c) x ( 4, d) 1( x ( 5





a)


     -3            -2           -1            0            1             2            3  





b)


      


         0         1        2         3         4        5          6        7         8 





c)


   


             0         1        2         3         4         5         6        7         8 





d)


      


         0        1         2         3         4        5         6         7         8 








Exercise.


Illustrate the solution sets for the following inequalities.


x ( 3.


x ( -4.


–3 ( x ( 4.





(Answers:


                     


                       3                          -4                      -3         4








When we are asked to solve an inequality we must simply find the set of values that satisfy the inequality. 























With the exception of multiplying or dividing by a negative number we see that as with an equation, if we do the same arithmetic operation to both sides then the imbalance is retained. 





When we multiply or divide by a negative number the inequality sign is reversed. We can see this from the numerical example:





                  3 ( 5	[( -2]


                 -6 ( -10.











To solve an inequality we must:


Rearrange the inequality to make the unknown the subject. (Just like solving an equation.)


Describe the solution set.





Examples.


Solve the inequality � EMBED Equation.3  ���





� EMBED Equation.3  ���





Solve the inequality � EMBED Equation.3  ���





� EMBED Equation.3  ���





        Notice the reversal of the inequality sign as we have


        divided by a negative number.








Exercise.


Solve the following inequalities.





3x < 6.


x + 7 > -2.


3p – 2 < 8.


3x ( 2x + 5.


2(p + 5) - (p - 3) ( 3p.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: x < 2, x > -9,� EMBED Equation.3  ���


� EMBED Equation.3  ���





Examples continued.


3.      Solve the inequality � EMBED Equation.3  ���


� EMBED Equation.3  ���





Remark.


It is easy to get inequalities with negative numbers confused. It always helps to draw a number line.





      


                                   -10                                   -6








C. Leech, Coventry University, June 2000.

_1022570587.unknown

_1023091108.unknown

_1023091499.unknown

_1023091551.unknown

_1023091627.unknown

_1023091458.unknown

_1023091311.unknown

_1022570614.unknown

_1022569587.unknown

_1022569650.unknown

_1022570013.unknown

_1022569353.unknown

