Objective 1.02 Solving Absolute Value Equations

Absolute value is the distance that a number is from zero on a number line.
For Example: |2| =2and |— 2| =2 Both 2 and -2 are two units away from zero.

To solve an absolute value equation:

e Isolate the absolute value.

e Set the expression inside the absolute value equal to the positive and negative values
of the number on the right side of the equation.

e Solve the two equations.
Example 1: Solve: | X| =3 Solution: x=3 or x=-3
The value of x can be 3 or -3 because |3| =3 and |— 3| =3.
Example 2: Solve: |x+2|=8
Set up two equations and solve: X+2=8 or X+2=-8

2 -2 2 -2
x=6 or x =-10

6+2/=8and |-10+2=8

1
Example 3: Solve: — |2x=3[+5=10

First isolate the absolute value:
%|2x—3|+5:10 subtract 5
-5 -5

3*%|2x—3| =5%3 multiply by 3

2x-3 =15

Set up two equations and solve:

2x—-3=15 or 2x—3=-15
+3 +3 +3  +3
2x =18 2x = -12

x=9 or



%|2(9)—3|+5=10 and %|2(—6)—3|+5=10

Example 4:  Solve: ‘ %X -4

+10=3

First isolate the absolute value:

‘lx—4 +10=3
2
-10 -10
‘ix—4‘:—7
2

**There is no solution. Absolute value can never be negative because it is the distance
from zero and distance is not negative. ***

If you did not notice the answer is no solution, the answers you get will give you a false
statement when you substitute them back in. This is shown below.

Set up your two equations and solve

1
>(-6)-4

1
5(-6)-4

Zx—4=-7 ot

+10=17

+10#3

—X—-4=7
+4 +4

Z*EX:M*Z
2

x =22
1
—(22)-4
2( )

1
—(-6)-4
2( )

+10=17

+10-3



You Try:

1. |2k-3|=1 2. [7-3p|=5

3. 2|3x—2|=14 4. 7 5x|+2=16

5. |x+1|+5=3 6. —[3x—2[+6=2
Answers:

2 5
1. x=2o0r x=1 2. p=§ orp=4 3. x=3orx=-§ 4, x =

alN

. 2
5. nosolution 6. x=20r x=-—

1
alN






