4.2 Study Guide
Solving Inequalities
[image: image5.png]The equals sign, =, expresses a comparison between two quantities: it
states that two quantities are equal. The table lists other mathematical
symbols you have used to express comparisons.

Symbol What It Means Examples
< is less than 5<7 4+8<15 “17<4-3
> is greater than 7>5 80>20+9 3*>2*
= is less than or equal to 5=7 6-5=30 +t=1
= is greater than or equal to 7=5 10°=10" 1=3
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 An inequality is a mathematical statement that uses the symbols >, <, ≤, ≥ or ≠.
To solve inequalities, treat them just like equations.   In other words, isolate the variable by performing the inverse operation of everything “around” the variable. 


Ex:
 
8x – 10 ≥ 14






     + 10   +10

add 10 to both sides





8x 
 ≥  24




 8               8 

divide both sides by 8





  x          ≥  3

solution!

What the solution x ≥ 3 actually means, is that any value that is greater than or equal to 3, will satisfy (make it true) the original inequality.  

There is one rule for solving inequalities that you must remember!!!
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Ex:

18 – 3x ≤ 45

           -18          -18

subtract 18 from both sides
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      - 3x ≤  27


       -3       -3

divide both sides by -3  

    Solution:
         x  ≥  -9         
reverse the sign because both sides were divided by a 






negative number!!

Graphing Inequalities
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Inequalities are typically graphed on a number line.  The graph of x  ≥  -9  would look like this:



                                   -10     -9     -8      -7    
NOTICE that the circle at – 9 is shaded in.  That is because -9 is part of the solution, since x is everything greater than or equal to -9.  

The graph of  x < 6 would look like this:



                                        3       4        5      6       7
NOTICE that the circle at 6 is NOT shaded in.  That is because 6 is not part of solution; it is every number less than six.

Compound Inequalities are more than one inequality together.  For example, you can combine x > 5 and x < 10 together in one equality:   5 < x < 10.
To graph it, it would be only the solutions that are true for BOTH inequalities.


                                        5      6       7       8       9      10     11     12
Two inequalities joined by the word OR, means that the solutions can be true for either inequality, and do not have to be true for both.  Graph x > 5 or x < 10

 


    5      6       7       8       9      10     11     12
Solving Absolute Value Inequalities

R E M E M B E R:
When working with any absolute value inequality, 
you must create two cases.  
If <, the connecting word is "and".
  If >, the connecting word is "or".

To set up the two cases: 
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	x < a
Case 1:  Write the problem without the absolute value sign, and solve the inequality.

 



	
	x > -a
Case 2:  Write the problem without the absolute value sign, reverse the inequality sign, and change the number to it’s opposite (negative)




Example 1
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 > 4

Rewrite as two inequalities:

x > 4
   OR

x < -4

Graph:


                            -4        -3      -2       -1       0        1         2        3       4       5
Example 2
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 < 5

Rewrite as two inequalities:


x < 5
  AND

x > -5


Graph:

                                -5      -4        -3      -2       -1       0        1         2        3       4       5



When solving inequalities, if you have to multiply or divide both sides of the inequality by a negative number, then you have to reverse (change) the inequality sign!!!!!
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