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Possible operations on inequalities: 

 adding or subtracting the same number from both sides does not alter the inequality 

 multiplying both sides of the inequality by a positive number does not alter the 

direction of the inequality 

 multiplying both sides of the inequality by a negative number does change the 

direction of the inequality 

e.g.1  3 > 2  but −6 < −4  after multiplying both sides of the inequality by (−2) 

 taking the reciprocal of both sides of an inequality reverses its direction when both 

sides have the same sign, but not if the signs are different: 

e.g. 5 < 7 but 
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 3 > −4 and 
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Proof: 

 

 

 Squaring both sides of an inequality produces a positive number of both sides, so the 

direction of the resulting inequality depends on which of the number had the largest 

absolute value. 

Thus if  𝑎  and  𝑏  are positive and  𝑎 > 𝑏, then  𝑎ଶ > 𝑏ଶ  (i.e.2 you can square both 

sides of an inequality without changing direction if both sides are known to be 

positive). 

Proof: 

 

 Square roots of both sides of an inequality is only defined if both sides of the 

inequality are non-negative. The direction of the inequality does not change (if  𝑎  

and  𝑏  positive and  𝑎 > 𝑏  , then  √𝑎 > √𝑏) 

 
1 e.g. is the abbreviation for the Latin phrase exempli gratia, meaning “for example,” 
2 i.e. is the abbreviation for the Latin phrase id est, meaning “that is,” 
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Quadratic inequalities 

 

 

 

 

The graphical method in the example above has the advantage of providing a visual 

picture. It is also an easy method for higher-degree inequalities. 

Polynomial inequalities 

 use the factored form of the polynomial to sketch the graph of the function 

 use the graph to identify the 𝑥 values for which the graph is above (or below) the 𝑥-

axis (depending of the inequality). These values are the solutions. 

 if the inequality is ≤ or ≥, be careful to include the values where the graph cuts or 

touches the 𝑥-axis. 


