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MAT 012 Lec. Notes: ch 9.3, Absolute Value Equations and Inequalities

The absolute value produces positive outputs:

We know -6|= G
2z
BN
o= ©
, If x20
The definition of the absolute value: |x| { i lf =
-x, if x<0
The absolute value function:
: £ =]
=3 -5l =5 IR A
3 | -2 = 3
=5 | 2| = 2
-1 | =1l = |
0 I ol = ©
1 | ) = |
< Pl =& Domain: :
3 fal =3 IR [D o0)
¢ | el fome s L
-0 5o ame. o =0
¢t ar '{_Ej { EO‘B
Absolute Value Equations:
Give all numbers for which |x|=2: Answer(s): X==2 o x= 2
Give all numbers for which |x| =0: Answer(s): X= O
Give all numbers for which |x| = é: Answer(s): X = _J§ . -;:
Give all numbers for which |x’ =-3: Answer(s): No Solutiom§ ( Lowe ae ,@')
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MAT 012 Lec. Notes: ch 9.3, Absolute Value Equations and Inequalities

The absolute value principle for equations:

e First, isolate the absolute value expression

e Then, judge the case.

p 1s positive

Case 1: [ An expression with x| e p‘
means The expression withx=—p or

Case 2: | An expression with x| =()
means The expression with x = 0

Case 3: | An expression with x| = —p
Means %)

Example: Solve ‘ 2x-3 | =35

-5
+9

L3 B
+73

2x =22
Z 2

X=-1

Example: Solve ‘3x+10| =-2

7

=3

Example: Solve

2x—1‘

2. X — |
2

2 x —

O

X =- _
Remember:  If the absolute value expression 1s not isolate

judge the case

oo i

The expression withx = p

p 1s positive, so — p is negative
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MAT 012 Lec. Notes: ch 9.3, Absolute Value Equations and Inequalities

Example: Solve 5-2|3x—4|=-5 <—— Note: Do not claim “no solutions”

since this is only true for Thislk abow+
isolated absolute values...

Fl‘fs*/ idolete the abygolute uelue,

§—212x-4]=-¢

F~2a=-45
‘:.___ ////? -5 e
_5" -< _'2
= a = -lo
—213x -4l =-1o Tt = =8 @ Baebhed ) -2 2
8 -2 So + 4 + 4 +y we a=§
] & & R 3.:9
3 2 B 3
ke %= 2

Example:  Solve |5x~7|—3=10

g kg

7~

|Sx -2 (=13 & Heke Suve to JShew this Step
e

§’x——'?»=-—l3

§x -3 =13

+ 3 +7 +32

Sx =~¢C Sx=g20

T & s $
X:—'% Ovr X:Lf.

Note: We are skipping the problems of the type | An expression with x | = | An expression with x|

Absolute Value Inequalities:

2
Example: !x| <3, Listof selected numbers that work: e.g. —3}-‘ B Ly g

Mew graen

=10 1, 2.%, 2.99

/

b i
st

-3

ne] 5 x
3
S b meany -2 4 4 &3

Example: |x|>5, List of selected numbers that work: e.g. - 2600 — % - 5.1, 5.003 ¢ 7, § [0000:

/1/0 LJ g‘( Gplﬂ AP 43 {""“"‘AA? ¥
-¢ g
_Ca bi‘.’ me cn §

X & -5 or X > & (afr" Can alrs be
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MAT 012 Lec. Notes: ch 9.3, Absolute Value Equations and Inequalities

In general: Again, isolate the absolute value expression, then judge the type.

“Less than” type: | An expression with x | < pa” B
Solutions set-up: —p< Theexpressionwithx <p
p is positive
“Greater than” type: | An expression with x| > p
Solutions set-up: The expression withx <—p, or  The expression withx > p

Note: The “less than” type is also applied for | An expression with x ‘ < p. Then the solution set-

up uses “less than or equal to” signs.
Note: The “greater than” type is also applied for [ An expression with x| 2 p. Then the solution

set-up uses “less than or equal to” and “greater than or equal to” respectively.

Note: In addition to the types mentioned above, there are some special cases, which are
discussed at the end of this handout.

Example: Solve, graph on the number line and give in interval notation:

L"‘-"ﬂnwh
‘x+4|SI 4’",:. / I+ (£ {omreit ?‘9 e S e X + l{- z - Om el X + & ﬁf
-
— & x+ 4 < | Ot smath horder 1o Pt
Er 1% Pl i
“q _'L!‘ --"-f e TE ,&"'nc.
Rost Cludonty pie &
-S £ x P . v

L‘L n'f Q/cx‘., de ok
fuac.(a 'Cnb'fa(.j_

—Eﬂm‘v%%wg——» X Interval notation:

& -3 [-5-7]

Example: Solve, graph on the number line and give in interval notation:
35455 87ester fron

'f"y”

Ix -4 L =& v 3 x -4 &
2% 2.5k 3x > 12
33 5
X ¢ = ¥ R X5y

x Interval notation:

4 —
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MAT 012 Lec. Notes: ch 9.3, Absolute Value Equations and Inequalities

Example: Solve, graph on the number line and give in interval notation:
30-4|x+2|>12

—_39 —-30

B Than +ype
-4 | x+2] 7'1_@ Lesr 7
iy

kg .
lxt+2| <« 4.5 fome as 3
-4 § L X+ 2 4 4 §
~6.5 ¢ X Z 2.5 Lome oy I3 &
> L x o =
s

46“4‘“‘“‘"““‘4‘“‘-9-—*—* X  Interval notation:

-6 2.8 (-¢ts, 2.5)
Example: Solve, graph on the number line and give in interval notation:
|4x+10|-7211
+ 3 +7

/ J?U"cc_frr—v 1h cuw "‘1P6
[4x+ 1ol 28

bx+(o £ -8

or 4‘_:( +le Z &
—-lo —lo —lo i
3'_“( £ _ﬁ (-{'x 2 ¥
t * 5 %
X £ -3 e XE B

’"’"'”} E""""‘"‘"‘"“““_’ X Interval notation:
i) 2

ew/—4] UEZ,M)
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MAT 012 Lec. Notes: ch 9.3, Absolute Value Equations and Inequalities

Special cases of Absolute Value Inequalities
Examp!e:‘x|>—2 ,A}Lu' ajg fro e étoof;h'ue 7 ncrc‘h'uc)

K

Example: |x‘$—6 /!/cww rue ( P;_«:;i;ﬁ, £ nefaéfua)

o

In general: _ pis positive, so —p is negative
| An expression with x| > — p*

Is always correct, since a positive number is always greater than a negative number.

Solutions: All real numbers. )

__ pis positive, so — p is negative

| An expression with x | < —p

Is never correct, since a positive number can never be smaller than a negative one.
Solutions: No solutions.

Example: Solve |7-2x| < —4

i

Example: Solve |x-4|+5 2 2
-5 -5

[t~ %] 2 =3

%
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