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The Absolute Value 

The absolute value of a number x, denoted as ∣x∣, is the distance 

of from zero on the number line, regardless of direction, it is 

defined by the formula: 

 

 

 

∣3∣=3     ,      ∣0∣=0    ,     ∣-5∣=5 

 

1. Properties of Absolute Values 

 

 

 

 

 

 

 

2. Equations and Inequalities Involving Absolute Values 

 

 

 

 

 

 

 

• Where D is the distance 

from the origin and (D>0) 
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Example 1: Solve the equation ∣x∣ = 6  

Solution:                     x = + 6      or     x = − 6x  

                                                  So    6x = ± 6 

Example 2: Solve the equation ∣x−4∣ = 10 

Solution:       1.    x – 4 = 10 → x = 14  

                      2.    x– 4 = − 10 → x = − 6  

                    So       x = 14   or   x = − 6  

Example 3: Solve ∣2x−3∣ = 7 

Solution:       1.    2x – 3 = 7 → 2x = 10 → x = 5 

                      2.    2x– 3 = − 7 → 2x = − 4 → x = − 2 

                    So       x = 5   or   x = − 2 

Example 4: Solve ∣x+2∣ ≤ 5  

Solution: 

• Rewrite as:    −5 ≤ x+2 ≤ 5  

• Subtract 2 from all parts:    −7 ≤ x ≤ 3 

The solution is x ∈ [−7, 3] 

Example 5: Solve ∣3x+1∣ ≤ 8 

Solution   

• −8 ≤ 3x+1 ≤ 8 

• Subtract 1 from all sides:   −9 ≤ 3x ≤ 7 

• Divide by 3:    −3 ≤ x ≤ 7/3 

The solution is x ∈ [−3, 7/3] 

Example 6: Solve            

(a) ∣2x+5∣ = 3          (b) ∣3x−2∣ ≤ 1 
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Solution: 
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