3.4A — Absolute Value Equations

The absolute value function performs the operation of converting all numbers to there positive
counterpart. So if a number is positive, it leaves it so. If a number is negative it makes it positive.

Ex. absolute value notation: f(x) = |x|
Ifx=-5then f{(-5)=]-5| and ifx=+5then f(5)=|5
=5 =5

. ) -x,if <0
So in general we can write: a(x) = |X| = it >0
X, if >

The absolute value function is used when one is interested the magnitude of a number and not its
sign or direction.

Ex. 20 km forward can be represented as +20
20 km in reverse is represented -20

Absolute value of velocity is called speed and is just 20

When solving absolute value equations algebraically one must consider the two cases (positive &
negative) that might have originally existed.

Ex. x—7= 4

case 1: original number negative case 2: original number was positive
SO -(x-7)=4 SO +(x-7)=4
x+7=4 x—-7=4
3=x x=11

Example 1: Simplify the following.

a)|-2-3|-6 b)|-3+5]-2 Q) 7-2—5+4-3
—|-5/-6 =2|-2 =7-1-3[+4(3)
=5-6 =2-2 =7-3+12

=-1 =0 =16

Example 2: Solve the following;

a)|x—5=2x-7 b)2x-[x+3|=0
x-5)=2x-7 or -(x-5)=2x-17 2x = |x +3]
Xx—5=2x-17 X+5=2x-7
2=x 12 =3x 2x=(x+3) or 2x =-(x+3)
4=x x=3 2x=-x-3

X = -
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3.4A — Absolute Value Equations Practice Questions

1. Simplify the following.

a) |-3] b) -[3] c) - |-3|
d)[-1-5/-6 e)|-3+6[-2 £)2-13-5/+26]
2)9-32-7 h)[3 -6+ 41| i)[2-5[-2]-3-1|+|1 -6

2. Solve the following. Use substitution to check your answers.

a) [5x]=10 b) |x—5|=2 ) [x|=-7
d) [x—4[=3x-7 e) 3x-2x +3[=0 f) [x—5|=4x+1

3. Solve the following.

a) x| =1 b) [x*—4|=4 ¢) x*—4/=3

4. Use a table of values to help graph the following. Check on graphing calculator

ay=Ix| b)y=|x -3 ) y=I[x-3
d) f(x) = |x* - 4| e) g(x) = [(x+1)(x-2)| Hh(x) = |(x = Dx + 3)(x - 5)|

Answers 1.a)3b)-3¢)-3d)0e) 1) 12g)-6h)6i)0 2.a)x=-2,+2 b) x=3,7 ¢) no solution
d) x=11/4 (x=3/2 is inadmissible) €) (x=-3/5 is inadmissible), x=3 f) x=4/5 (x= -2 is inadmissible)
3.a) x=-1,+1 b) x=0, \8 ¢) x=*1,+\7

4.3) ¢) check others on calculator
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3.4A - Sketching Practice Sheets
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