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MA109, Activity 6: Absolute Value Equations (Section 1.7, pp. 135-137) Date:
and Inequalities

E)day’s Goaﬂ We learn how to solve equations and inequalities that involve an absolute

value.
|Assignments:| ~Homework (Sec. 1.7): #1, 5, 8, 11, 17, 19, 24, 31, 37, 43, 47, 51
(pp. 137-138).
The absolute value of a number q is given by [—4] =4 [4] =4
laf = a ifa>0 ‘ -4 0 o 4
R ifa<0

4—(=3)|=]-3-4|=7
and it represents the distance from a to the origin on the real number line. | ( )I - | | -

In general, [b — al is the distance between b and @ on the real number line. 30 ' 4

> lAbsolute Value Equationsﬂ

We use the following property to solve equations that involve an absolute value:

lezC = x::ta

This means that to solve an absolute value equation, we must solve two separate equations.

Example 1: | Solve the equation |z + 4] = 0.5

|xadl= 05 & x+t=105
x+4=0,5 o x+4=-05

x=0,5-4 x=-0.5-4
ix=-5151 'x="{.‘5i
(ke |-3.5+4 £0.5 |45 +4l2 05 (Ttisa goad dea o Qhec\: Your answers
IO gl ;O 5 ‘_0’5 ‘ 2 0.5 o make sure \Jou hdr’t wake a m@take.)
6L5=05V 65 =05V
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Solve the equation 3|z + 5|+ 6 = 15

We need the dbsolute value en one side by teelf, so we casdve for o
x| +L=15 x+5=3  or x+5=-3
- 15- =3-5 x=-3-5
3lx+5]= 1570 i 3
3x+51=9 - 2] :
- (o 3)-avs]+t 315 3l lE15
rs|= 34> xi523 3)3l4e 215 313l c
33r 6 215 3 (IS
A+ 215 4+ 4 25
5 =15V 5 =15V

16




Example 3: | Solve the equation |z +3| = |2z + 1| | o .‘Oﬂs
We can Jus‘( put the * on ovie side swnce pﬂh(«% t onboth sdes \elds duplicate euatiols .

e 3 =[xl = % 3= 2 (el G %22 [2+31= 120 |
5| = |an|
x3= 2+l 3= = (2] l‘\s| : \ls\
x+3-x =\ ¥+ 3= 2% -| ) %
~ = + 4+ == \ B >
KA X R ST R BTN
—‘x="3 3)(*5:'\ >y
| 131 213+
x=-2 3x=-1-3 SRS
=13
> ]Absolute Value Inequalitiesq % = -%— \/
We use the following properties to solve inequalities that involve an absolute value.
‘ Properties of Absolute Value Inequalities:]
Inequality Equivalent form Graph Interval notation
1. |z]<e —c<z<c ‘“““-“:‘? 0 T e (—c,c)
& Notice .
2. |z]<c —c<z<ece¢ €----= _‘C 0 e T TTT g [“C’C]*’“TH\%S\\OU) be
a oracket.
3. [z|>¢c z<—cor c<z ‘_“_‘__°C‘ _____ (’)‘ _____ DO (=00, —¢) U (¢, +00)
4. |z|>c z<-cor ¢c<z “——’—_‘C‘ ‘‘‘‘ (')‘ ‘‘‘‘ DO (=00, —c] U [¢, +00)

Example 4:

Solve the inpequality |z] < 5. Graph the solution set, and express the solution using interval notation.
S

K<s==-5¢x<5 o . (59
-5 g

Example 5:

Solve the inequality |z — 3| > 0. Graph the solution set, and express the solution using interval notation.
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[x-3|>0 X=3<-(0) or 0<x"3 o o
x-3< O <X 3
’ w < 5 ("OD)SBU(S)QOB




Solve the inequality |3z + 7| < 5. Graph the solution set, and express the solution using interval notation.

x4 7]s 5 == g == 5< 3y+T]<5

Pty ———>
-5-7< 3x =51 -4 2
—1< 3xs 2 Lq 2}

42 x=73

Example 7:

Solve the inequality '21_1_ 3] < 5. Graph the solution set, and express the solution using interval notation.
We veed Yo work with cur inequa\ih' T oet dinte a form were we can apply
a property. gty
— (<5 |23z & Z> x-3<75, B3
[2x-31 7 .  where the
< 53 B S %32 -3 \We also need o dneck "\1‘
£ < [2x-3) < t_;x Lo, ocaurs when 233170, <0
S0 |ox-3|2 4 x< 20 (L)< x 2x-5=0,2>‘:55x::'
7 ) B 3)(5) We nead 1o exclude this froi
=3 S =X soluonS . (contiued belows)
The average height of adult males is 68.2 inches, and 95% of ac(l)glg mal:s have helgﬁt h that
satisfies the inequality (h 08. 2‘ < 2. Solve the inequality to find the range of heights.
. Pr ]
“n-@‘&ﬁ_\ég ESIW Y h- (/g 2 <) Example 7 wvxhr\ueé
24 B So we have x££ <y,
209 < \n-a.sz,zé 2049) xd x#3%
5% <€ h-(%.25 5.8 .
. - g
_5g+03.2<h< 5,9+6%.2 1 3 %
l 62,4 <h< 74 ‘ Since 3 was ot wour

possible solutions, tt does

ot affect our answer,
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