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Definition: The absolute value of a number “x”, written |x|, refers

to the size (magnitude, distance from 0, ...). It will always be either 0
([o|=0) or a positive number (|-5|=5=|3/).

-5|=5 51=5

Note: |x|>0 &|[x|«0

INFORMALLY: If x <0, to find the absolute value of x, just through away
the minus sign: |-5|=5. If x > 0, the absolute value of x is just x: |5|=5.

FORMALY:
—xif x<0
|x|: 0ifx=0
xifx>0

Using the “formal definition”, we have
5l=-(-5)=
0[=0
|5]=5

We obtain the same results if we do things “informally”. For now, just throw
away the minus sign if there is one: |-5|=5

KEY: The solution of |u| =b ; b 2 0is the union of the solutions of
a. u=-—

b.u=+Db
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Note: An absolute value equation trades for two (2) other equations!

Question 01: Solve for x: [5—6x|=3

Solution:
Step | Equation Reason
0 |[5-6x=3
Trade
5-6x=-3|5-6x=3 for
1 6x =8 6x =2 2
8 4 1 Equations
X=—=— X=—
6 3 3
Graph of the solution set:
| 1/3 4/3
0 \ \
Question 02: Solve for x: |x* +2x|=2
Solution:
Step | Equation Reason
0 ‘Xz + 2X‘ =2
x> 4+2x=-2 X +2x=2 Trade
X 42x4220 x> +2x-2=0 fgr
o —2+./2° —4(1)(2) X = 2£42° —4()(-2) Equations
- : 3
1 2+ P Ji2
-— 5
_—242i 24243
2 2
=—1+i =1+3
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Graphs: Four (4) Solutions

1-3 143
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FYI 01: Consider x> +2x+2=0

x=—l-i&x=-1+i
x+1+i=0&x+1-i=0
(x+1+i)(x+1-i)=0

X +X—xXi+x+1-i+xi+i—-i"=0

X2 +2x+2=0

Hence x* +2x+2 factors as (x+1+i)(x+1-i) UGLY Factors!
Substituting x =-1+i into x* +2x+2 yields
X2 +2x+2 = (~1+i) +2(~1+i)+2
=1-2i+i"—2+2i+2
=0
This calculation verifies that x=-1+i is a solution of x*> +2x+2=0
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Your Turn: Show that x =—1-iis also a solution of x> +2x+2=0

FYI 02: Consider x> +2x-2=0

x=—1-3&x=-1+/3
X+14+/3=0& x+1-+/3=0
(x+1+\/§)(x+1—\/§)=0

x> +x—+/3 X+X+1—\/§+\/§ x+\/§—(\/§)2 =0

x°+2x-2=0

Hence x? +2x +2 factors as (x 1+ ﬁ)(x - \/3) UGLY Factors!
Substituting x =—1++/3 into x> +2x+2 yields

X2 42x-2=(~1443) +2(-1443)-2
=1—2\/§+(J§)2—2+2J§—2

=0
This calculation verifies that x = —1++/3 is a solution of x> +2x -2 =0

Your Turn: Show that x = —1-+/3is also a solution of x> +2x-2=0

mCA 06 Equations - Absolute Value 2025 01 22a 4 © 2025 MathByWilson.com



