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Lesson 2-7: Solving Equations Involving Absolute Value

WHAT IS ABSOLUTE VALUE?

In operations with integers, absolute value is important. This is the value of a number when we
ignore the positive or negative sign. Another way to think of absolute value is that it is a numbers
distan m zero on the number line, in either direction. The absolute value of any number n is
wﬁﬂe@nd is always positive.

absouXxe value notativon

For example, let's look at the equation |x| = 4. This means that the distance between 0 and x on a
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Before we start working on solving absolute value equations, let's review how to evaluate absolute
value expressions.

EXAMPLE 1

Evaluate |m + 6/ - 14 ifm = 4.

Plug in 4 for m: = |i+ 6|-14
Do what's inside the absolute value: = |I_O| -14

Do the absolute value: = \0 -14
Simplify: =" '-‘-

EXERCISE 1: Evaluate 23 - |3 - 4x| ifx = 2. ab,uau.js A0
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[ % KeyConcept Absolute Value Equations

Words When solving equations that involve absolute values, there are two cases to consider.
The expression inside the absolute value symbol is positive or zero.
(=104 The expression inside the absolute value symbol is negative.

Symbols For any real numbers aand b, if|a] = band b = 0,thena= bora= —b.
Example | dl =10,s0 d=100r d= —10.

becaumse: [1I0|=10 e (-lo|=10
EXAMPLE 2

Solve each equation. Then graph the solution set.

a|f+5|=17 what humbers hove on
|[f+5|=17  oOriginal equati a'bsomvmo": ‘7?
) e |\7[=17 or (- l7[-|7

Case 1 Cose | R Case 2
f+5=17 f+5=-
f+5—5=17—5 Subtract 5 from each side. ~f+5—5=—17—5
=12 Simplify. f= =22
ch |12« 5\_‘-, o S X |-22+3| = 17
(|7l- |7 —25-20-15-10—5 ©0 5 10 15 20 25 \"\-' l= |7
17=177 1 7=11v

b. |b—1|=<:: ) .
no sofLukion

|b — 1] = —3 means the distance between
b and 1 is —3. Since distance cannot be

hum\oQ ﬁ
Absolude Valuas cannot ecbuo.Q, hesd\ Je

negative, the solution is the empty set 3. —2
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EXERCISES Solve each equation. Then graph the solution set.

2. |y+2/=4 3. |3n—4|@——7 ¢

<:=:S-:¢(-I3-:z-lllo:% € 3> —p bQO.hK
Case \ Case 2
,H,= '—Hl: L+
+2= - -
Y2 | et
\{ =2 \l = -6
4. n+7|=5 5. 32-3/=9
Case | Case 2 Case\ Case 2.
51=5 (5|5 1a(=9 I-a(=12
N+T: S NtJ=-¢ 32-3=9 37 -3=-Q
voalg V-1 -7 v +3 43 +3 =3
N =-2 N -z 3z T2 3z =-G6
3‘2_:3 -3 c)
6. |4”—1|'—> ¢ @ 2t-4/=8 Ak
) b»QOJ\K > ?z-ll‘o:i_'zlllfo
Case | case 2.
\%\=% \—8\:%
2tz 2-WYW=-T
s-&\w-l- L HY | 4y
'%:LL %:—_L\._
G 2
T=-2
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