Mini-Lecture 2.6
Absolute Vaue Equations and Inequalities

L earning Objectives:

Solve absolute value equations.

Solve absolute value inequalitiesinvolving < or <.
Solve absolute value inequalitiesinvolving > or >.
Solve applied problems involving absolute value.
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Preparing for Absolute Value Equations and | negualities:

Evaluate each expression:
i) | -12| = |2~ ii) ‘_110 ¢(6[‘Oiii)|o.4|40-‘f

EQUATIONS INVOLVING ABSOLUTE VALUE
[f @ is a positive real number and if « is any algebraic expression. then

lul = a  isequivalentto w=a or u=—a

Note: If @ = 0, the equation |¢| = 0is equivalent tou = 0. If @ < 0, the equation
'l = ahas no real solution.

Examples:
1. Solve each absolute value equation.
a |[-2x-5=9
_2x-6=90r -2x-S=-9
2w =4 —ZX =Y

b) 34x+1-2=10
3[Hx+[F [Z
= 3
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Ux+l =4 or Hxrl= "1
Hx =3 Hx =75
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EQUATIONS INVOLVING TWO ABSOLUTE VALUES
If i and v are any algebraic expression, then

lu| = |v| isequivalentto wu=w» or u=—v
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2x- \—|6x+a
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Equationswith absolute values and inequalities:

If aisapositive real number and if usis an algebraic expression, then:

u<a isequivalentto -a<u<a
u<a isequivadlentto -a<u<a
lu>a isequivalentto u<-aoru>a
u>a isequivalentto u<-aoru>a

2. Solve each absolute value inequality. Graph the solution set on area number line.

a [x+5>2 L Ao >
X+5 £-7 or X+§ 72 o

-
X4 or x=73 - R (4

b) [2x-3<7
2%-357 ard 2%x-32-] &> 7LZ>< 3 =7
k)
——Lf,é 2% £]0
f——— —~ 3 %
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c) |[-5x-8+12<4

J—§x—‘é‘ £ =%

d 2x+12>0
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