Absolute Value Inequalities:

Remember that absolute value represents distance on the number line from zero.

If a>0, then what numbers would satisfy |x|<a?

So |x|<a is equivalent to —a<x<a.
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If a>0, then what numbers would satisfy |x|<a?

So x| <a is equivalent to —a<x<a.
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If a<0, then what numbers would satisfy |x| <a? None

Can a distance be less than zero? No

If a<0, then what numbers would satisfy |x|<a? None

Can a distance be less than zero? No



What about |x|<0?

This can only be true if |x| =0, and so x=0.

Examples:
1. x| <5

—5<x<5/=|{(-5,5)




3. [ <-1

Distance can’t be negative, so

no solution|.




4. |x+4/<10

~10<x+4<10=|-14<x<6
subtract 4

5. [5x+2/<3

|—3<5x+2<3|:>l—5<5x<1|:>
subtract 2 divide by 5

= |[-14,6]

—1<x<1
5




6. |7-2x/<0

N |~

Distance can’t be negative, so [7—2x|=0=7-2x=0=2x=7= x=

7. 3x-7|+6<5

Subtract 6 to isolate the absolute value. ‘3X — 7‘ < -1, but distance can’t be negative, so

no solution.




If a>0, then what numbers would satisfy |x|>a?

So |x|>a isequivalentto x<—a or Xx>a.



If a>0, then what numbers would satisfy |x|>a?

So [x|<a isequivalentto x<—a or x>a.



If a <0, then what numbers would satisfy |x|>a? All real numbers

Wouldn’t all numbers have their distance to zero be greater than a negative
number? Yes

If a<0, then what numbers would satisfy |x|>a? All real numbers

Wouldn’t all numbers have their distance to zero be greater than or equal to zero or
a negative number? Yes



What about |x|>0?

This is true for all real numbers except zero.

Examples:
1. |x|>10

x <—10 or x >10|=|(—o0,—10)U(10,0)




2.x|=6

X<—-60rx=>6

3. [x|>-2

Distance will always be larger than a negative number, so

(—0.~6]U[6.0)

All real numbers

—




4.x=1>0

Distance from zero for a number will always be positive except for the number zero.

X—1=0= x=1= all real numbers except for 1=

5. |3x—4/>8

(—oo,l)U(l,oo)

|3x—4<—8| or |3x—4>8|:>|3x<—4| or .3X>12.:>
add 4 add 4 divide by 3 divide by 3

x<—ﬂ orx>4
3




6. \2—9x\217
2—-9x<-170r 2-9x>17=> -9x<-19 or -9x>15
| | | | | | 1

subtract 2 subtract 2 divide by -9 and reverse divide by -9 and reverse

7.|x-7|+3>4

Subtract 3 to isolate the absolute value.

Xx=7|21= x-7<-1or x—7>1=>|x<6 or x>8|= |(—o0,6]U[8,0)

add 7 add 7



