3-7 Absolute Value Equations & Inequalities

Eye Opener

Complete each statement with <, =, or >,

62. |3 — 7| W4 63. |5 +2
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Essential Understanding

You can solve absolute value equations and
inequalities by isolating the absolute value
expression, then writing the equivalent pair of
linear equations or inequalities:

If | Al=bthenA=borA=-b

If| A|]>bthenA>borA<-b

If|Al|<bthenA<band A>-b
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Absolute Value

The absolute value of a number is its distance from zero on a number
line, and since it represents distance it can never be negative.

x| = 3 means those points that are exactly three units away from zero
on the number line.

That means x = 3 or -3 and would look like:

A—-o—+—t—+—+—+-o—+—+>
3 5

-5 -4 -3 -2 -1 0 1 2 4

x| > 3 means those points that are three units away from
zero on the number line.

That means x > 3 x < -3 and would look like:
/1 1 | 1 l l L 1 1\
~N | 1 : | | | | | 1 1 4
5 4 -3 -2 -1 0 1 2 3 4

x| < 3 means those points that are less than three units away from zero
on the number line.

That means x <3 AND x > -3 and would look like:

<HHHH OO

10 9 8 -7 6 54 3 244 01 2 3 4 5 6 7 8 9 10
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Solving an Absolute Value Equation

Solve: [x-3|+5=11

1. Isolate the absolute value expression - S - S
2. Write the equivalent pair of linear equations. T ———
/’\)
3. Solve the two equations. / =3 ) - (9
4. Check your solutions in the original equation. j\ T
X-33-¢
i 0F X-3= G
JAI S\ +3 +3

X==3 o X3 9

=

Region A Region B Region C
(i.e.-8) (ie.2) (i.e. 10)

X-3]+5>11 [x-3[+5>11 |x-3[+5>11
8-3]+5>11 [2-3[+5>11 [10-3[+5>11
M1 +5>11  |1[+5>11  [7]+5>11

11+5>11 1+5>11 7+5>11
16>11 6>11 12>11
True False True

109 -8-7 6 5-4-32-1 01 234 56 7 8 910
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X+5=11 Isolate absolute value expression
Rewrite 2 equations

P Solve, check
Y\Q —p—0

[2x+5/=13 Isolate absolute value expression

Rewite 2 cquations zws B

Solve, check

T‘:ﬁﬁﬁ RPELS

x-1]=-3 Isolate absolute value expression
P!
Rewrite 2 equations
Solve, check

)( :X: Isolate absolute value expression
t Rewrite 2 equations
e

Solve, check

5

=1

3 4\:3 Isolalcnbso]utc\'a express
Rewrife 2 cq

z"l"' "‘- QY"— u ek

A3x+9]+5=-12 Isolate absolute value expression
Rewrite 2 equations.
Solve, check

3x+4)+12=6 Isolate absolute value expression
Rewrite 2 equations
Solve, check

LS
2

||||||‘!I|I|||I|I|I|I|
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-43x + 9| +$ 12 Isolate absolute value expression
'b\ b‘ Rewrite 2 equations
Solve, check

:—I'SxH‘j-‘_'l_b
-1 -4
\3)(4—’!‘-; u\‘ 3X4-;I =Y or 3%

[ —

Y
-3
O
3

2:

_5 ’3_,(_:
> 3 >

-4 -‘3 e =
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Absolute Value Inequalities Involving >

x+2|>5 Isolate the absolute value expression

e | = < Write the two .equlvale.nF pair of linear inequalities
Solve the two inequalities

Graph the solutions

Check answer # é 2 E
9 =

2Ix|-5>1 Isolate the absolute value expression
+ < ' [\n Write the two equivalent pair of linear inequalities

Solve the two inequalities
‘Z‘_MZ[Q Graph the solutions
—_—

Check answer
z— Isolate the absolute value expression
X l .7 3 Write the two equivalent pair of linear inequalities
- Solve the two inequalities

Graph the solutions
Check answer

asg NIRTE
7

X=3mn X=-
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Absolute Value Inequalities Involving <

x| - 10<-3
_4lo + 19

4-3x+2|<-14
3x|-2<4
L L

JIxl e
4 Y

Ix| & -

Isolate the absolute value expression

Write the two equivalent pair of linear inequalities
Solve the two inequalities

Graph the solutions

Check answer

Isolate the absolute value expression
Write the two equivalent pair of linear inequalities
Solve the two inequalities
Graph the solutions
Check answer

Isolate the absolute value expression
Write the two equivalent pair of linear inequalities
Solve the two inequalities
Graph the solutions
Check answer

[P
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{7l 3-7 Absolute Value Equ
File Edit View Insert Format Draw Response Help

=L, BALEAOCX | TEODLI| ES R L Py AR

I
+l0 + O Write the two \fsquivalem' pair of linear inequalities
Solve the two inequalities

E 2
L} X j < 7 ) Graph the solutions
[ . Check answer

|
&
HA

H 4-3x+2/<-14 Isolate the absolute value expression
Write the two equivalent pair of linear inequalities
Solve the two inequalities

Graph the solutions

Check answer

m

3x[-2<4 Isolate the absolute value expression
Write the two equivalent pair of linear inequalities
Solve the two inequalities
Graph the solutions

Check answer
Extend Page
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4-3)x+2|<-14

~u

Isolate the absolute value expression
Write the two equivalent pair of linear inequalities
Solve the two inequalities
Graph the solutions
Check answer

September 28, 2011
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The ideal diameter of a piston 1s 90,000 mm. The
actual diameter can vary at most by .0008 mm.
Find the range of acceptable diameters.

X —

Inequality:

Solve:

Graph solution:

11
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