2.8 Absolute Valuelnequalities

A. Strategy

Recall: Absolute Value meandistance from the origin

1. Draw a number line and mark the locations that have thanesdjdistance.
Remember distance is always a “positive” idea.

2. Use the shaded number line you just drew to rewrite ther@igroblem
without absolute value signs. You will typically get onedpelity
for each endpoint.

3. Solve the resulting problem, usually a compound inetuali

Note: Most of the time, the problem breaks into two inequalitieag¢al by AND/OR

Guidelines:
1. AND/OR choice:
a. <,<: AND
b. >,>: OR
2. Distance picture
a. <,<: *“sandwich”lF number on opposite sideispositive!!

b. >,>: *“two pieces going outlF number on opp. sideispositive!!



B. Examples

Examplel: Solve |2z — 1| <3 forz

Solution

1. Draw the distance picture on the number line (want digtah®)

Note: When drawing the distance picture, distance
doesn’t “notice” the negative signs.

2. From the picture, we see that we have:
Left endpoint:  2x —1> —3
Right endpoint: 2x—1<3
Both must be true to be inside the region: néadD

3. Nowsolve 2xr—1>-3 AND 2z-1<3

a. 20 > —2 AND 2 < 4
9% -2 2% 4
L2 AND Ll
9 =73 9 =3
> 1 AND  2<2



z>—1 ¢ ’
-1
r<2 < °
2
AND <— ¢— >
-1 2

Example2: Solve |4 — z| > 2 for z
Solution

1. Draw the distance picture on the number line (want digtang)

<

-

>

N D

Note:. When drawing the distance picture, distance
doesn’t “notice” the negative signs.

2. From the picture, we see that we have:

Left endpoint: 4 —z < -2

Right endpoint: 4 —x > 2

To be in the region, only one must be true: né&xd



3. Nowsolve 4—z<—-2 OR 4—z>2

a. —r < —6 OR —x > —2
—x —6 —x -2
s = OR =
—1 > -1 -1 < 2
r>6 OR T < —2
b. Graph:
x>6 (| —y
r< -2 < ¥
-2
OR et e
-2 6

c. can not be simplified!

Ans |z>6 OR z < —2|

Example3: Solve |3 —2z| <5 forzx
Solution

1. Draw the distance picture on the number line (want digang)

-5
o -



2. From the picture, we see that we have:
Left endpoint: 3 —2z > -5
Right endpoint: 3 —2z <5
Both must be true to be inside the region: néadD

3. Nowsolve 3—2z>-5 AND 3—-2x <5

a. -2z > =8 AND -2z <2
-2z -8 —2z 2
— < — AND — > —
-2 < -2 -2 ” -2
<4 AND x> -1
b. Graph:
r<4 < 32
4
x> -1 & >
-1
AND o =
-1 4

c. —-l<z<x4

Ans



1 2
Example4: Solve o 1 > — forzx
6 4 3

Solution

. . . . 2
1. Draw the distance picture on the number line (want dI.‘H@’I%)

2. From the picture, we see that we have:

) 5 1 2
L eft endpoint: o Z <=
6 4 3
br 1 2
Right endpoint: — — — > —
J P 6 4 — 3

To be in the region, only one must be true: né&xde

1 2 1 2
3. Now solve 5—$——§—— OR 5—36——2—
6 4 3 6 43
a 12(2%_1L <12 “2) or 12(2_1 212g
6 4 3 6 4 3
10z —3< -8 OR 10z — 3> 8
102z < =5 OR 10z > 11
Wr_ =5 oo 111
10 — 10 10 — 10
1 11
< ——= R > —
z < 5 O a:_lo
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c. can not be simplified!

1 11
AnNs a:<—§ OR z > —

B — 10

C. Comments

1. Always draw the number line and make the “distance” petur
Don't just use some “rule”.

In all of the above problems, the right hand side wastive.

If the right hand side is zero or negative, the solution sggtwill be different
but still based on the distance idea.

2. As per comment #1 above, think about how to solve:

a. |6z—1>-3
b. |2-5z] <0
c. |[7T—z]<-5
d [2z+3[>0
etc.



