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Relating Absolute Value and Distance

> DEFINITION 1 Absolute Value

____________

—x  ifx<0 |-3 {=-(-3} =3
x| =

| S ——

X ifx =0 |4=4

[Note: —x 1s positive if x 1s negative.]

Example: Write without the absolute value: ¥ 4
Note:
(A)|lm —3|=m—3 Af=3-M 0
3w -3z oW

B)3—m=—-@B—mm=m—3
POS\\:\W

RemarKe  p—qg|=|a— b

> DEFINITION 2 Distance Between Points A and B

Let 4 and B be two points on a real number line with coordinates a and b,
respectively. The distance between A and B is given by

d(4,B) = |b — a|

This distance is also called the length of the line segment joining 4 and 5.

Example: Find the distance between given points

(AYa=4,b=9 B)a=9,b=4 (C)a=0,b=6

Solution:
d(A, B) . ’9 . 4| . @ :é RQVV\ATK:
(A) ———+—+—4+—+—+—++—+—+»x d(4, B) = d(B, A)
0 A S B 10
d(A By=4—-9|=|-5/=5
(B) ——+——+—+—4+—+—+—+—+—4—+»x
0 B 5 A 10



d(A, B) — |6 . O| - |6| — iz QQM\G\T\( -

( A > 10.B) = b — 0| = |b
(C) —+——————+—+——+—+—>x ‘(# ) = | | = [D]
0 B

0 3 10 BOAY PR

Example: Express each verbal statement as an absolute value equation or inequality.

(A) x 1s 4 units from 2.
(B) y i1s‘less than 3 units form —35.
(C) ¢ 1s no more than 5 units from 7.

(D) w 1s no less than 2 units form —1.

SOLUTIONS

-------------------

B) | d(y, =5) = | |y +5/ <3
©)idt,7)y =i —7=5

-------------------

| T —————



Solving Absolute Value Equations

and Inegqualities
Steps for Solving Absolute Value Equation: P
o Isolate the absolute value S 13 Adaada
e Analyze the equation " Is it possible to solve?" (O ]
. Aalaalld Ll
¢ Solve the equation Jall dlas
o (heck your answer
Example: Solve the following Equations
1) ‘ X - 3‘ =95
Skepd ¢
Skep2 -
%"*@P 3 %
-3-S or @(x-3)=5 Allaall Al iy gl
v =5+3 oY -%X+3=5
L= B o¥ -X=5-3
_x=-2
x-=_2
Dtep U<
L= x= °
\2-3l=5
|Sl=5
5 =5
:’ ,K - i - 2 ( 8 j
bl Jeial)
" 4
g S W e _
ey o AV 0 | v
Ao yanal 5 5
Set notation ) A A




2) l3x-7F|+3F=2
Stepts 13%-72|=2-%

‘ A -7 | = .
Step 2z Neo Sowbior o @

33 ‘31 -—‘4'—\-4-_—_0'
S‘\{'Pi H \3”6--4 ‘: Cl—?
|3x-‘4\ = 2

Shebd A2
SkepB2  3%x-F:-2 or 3% -F)=2
Sx=2+1 ov -Ix4F=2

3%: q9 or -3 - 2-4

x=3 oV -3 =_9

stebu ¢ k= 5/
K= 3 %~= 5/3

|3.3-F = 2
12. & -zl =2

\a-3F\- 2 5/3\ 1

| 2l =2 : _? N
2 =2 TTI1T

2 = 2

w= 13, 5/



Steps for Solving Absolute Value Inequalities:

o Isolate the absolute value
¢ Analyze the Inequality " Is it possible to solve?"
¢ Solve the absolute value inequality
o Check your answer
Example: Solve the following Inequalities
D lx-3l <5
Stepl e
Slep 2t
Stepd: %-3 <5 and -(%-3) <5
YL S amd - 43 <S
X < 3 and\ -% <5-3
- L 2
‘v > -2
Step y ¢
X < > -2
| 3-3| <% -1 31> -2
b 4l <5 [-4 1 > -2
4y £ 5 worky y > -2

o x=(-2,8)

&
& sl 138 o —= 0 =S

. E , 3 8
e ol Y (e

5yl Gaal il 3883 Yo 5 A Gule dac Yl paea
Interval notation
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OS85 iall
Jadl Al

&

==
A2z Aaad yidll
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2) od lx-2l 25

o\ x -2l

oy

-3\ > O

[P x=3 then
13-3\ >o

lol Y o
0o Y o CJ-OGSM‘I'WOFK

So %= (-23) U (3,8)

2) -3l 55
Step 1 : 4
Step 2 [

l -3\ ¢S

Gl il Ll 5
SIS Al s

L
\ 1 1 1 1 1 » X
-2 3

x= (-2, 8.)

00 -

Skep 3: %-3 >SS er - (x-K S

> 543 or -%+4+3 <5
x> B ovr - Y < 5-3
-U <L 2
¥ < 2
B Y ¢
) —>

1 1 1 1 1
-2 3

- o L-oo) —2) UL?,oo)



Form (d > 0) Geometric interpretation Solution Graph

d d

Ix — ¢| = d Distance between x and c is {c —d,c+ d}> Sek noteddion + ; ¢
equal to d. c—-d ¢ c+d

Ix — ¢/ < d Distance between x and c is ‘, (c —d,c+d) Tviesrva \ : ; R
less than d. oo i Miaw - c—-d ¢ c+d

¢

0 < |x — ¢| < d Distance between x and c is (c—d,c)U (¢c,c +d) ¢ & 3
less than d, but x # c. c—d ¢ c+d

Ix — ¢| > d Distance between x and c is L (—2,¢c —d) U (¢c + d,») < ) ; ¢
greater than d. c—d ¢ c+d

> X

> THEOREM 2 Properties of Equations and Inequalities Involving |x|

For p > 0O:

1. |x|‘p is equivalent to x =p (or ‘x = —p. ——F——>x
-p 0 p

2. x| < p isequivalentto —p < x < p. s e S
-p 0 p

3. x> p isequivalentto x < —p OF X > pP. e fop X
-p 0 p

> THEOREM 3 Properties of Equations and Inequalities Involving |ax + b|
For p > 0:

I. lax + b|=p 1s equivalent to ax +b=p or ax+ b= —p.
2. lax + b| < p 1s equivalent to —p <ax+ b <p.
3. lax + b| > p 1s equivalent to ax +b< —p or ax+ b >p.



Continuous: Solving Absolute Value Problems

Example: Solve each equation or inequality

A) \3?‘ -\-5\ =14
C) lana-l1¢ 3

® |zl <g

M IF-3 <2

Solukioml : Thep L. and ke ave done.

SR ¢
By applying definition__ A, |3x.sle 4 _» By applying theorem3
3n,5-4 or -(3x+5)=4
3 =4-5 ov -3%-5=4 |3x+5=UH or 3x+S5--4
Byg--1L eor -3%.9 |3x=¢4-5 05 31 =-9
L = -_\g oY K= - oV X = -3
Stepy: 4 Check
o N= 1‘%1'33
® \«las
-5
v<dds and _x <5 RN
04>_6 e ‘K= (-536)
Step v e (4 check |
- - (-5,75)
¥ ®>-5 *XLS

Y///)f//// )

-5 (o}

5



©) |22-11g3

2%\ <3 and _(2x-1)<3Q 3 < 24-1<L 3
24l € 2% < 3+
2x <4 and 2%+ 23 aESNESEAN)
x22 and -2%422 1< ¥ L2
-x <1
x> -)
Srep Yy 2 Y
o= (-1, 2)
—S¢
=22
-1\ 0 2
L r’D\ |3 -3%|l @2 ‘
H-W
-3 -3 7
-2 £ F-3% < 2
-1 £-3% < -5
LS %
5<% L3
3
s o= Ls,3]
. 37
b by 13

B.C,D



Example: Sewe the Qo\\ouo{w.% g
@) lxzl 53
A>3 or 2L -

(<06,-3) U (3,00)

2% >3+l or 2% < -3+1
2% z 4 or 2%r < -2
vz 2 oY ©x < -1 P

s K= (=00, -1] U [ 2, 00}

C) |[#_zxl1>2
+-3x>2 oy 3F-3%K<K-2
3L >2-F ov _3%k<L _2_F
3Ky -5 or 3w < _9
L £ % 0T x> 3

o K= (-0, 53—) U(ng)



Example: Solwe \@xu\= 392 - &

ey = 3%=-R oF _(x+4) = 32L_Q Alsall 338 (3 ; adaale
Aok Badat (S
aillaal) Gl yailad
CaLall i x 3pm 5l I3
Loalad Y g 138 5 HAY]

U 4+B=3%-% or -%-Y= 3%-3

lQ. - 2% oY -4*8 - 3%{-% i oy i ol 14
Al
ALENG or y = 4 ¥
14 = %
Checke .
¥=6 2x- Y1 W L Qa\Wen
‘é*'"‘-‘ = 3Lé) -g ll"'“\\r '2;(,\\_2 \%'!-\-\\s’]c.+5
\lO\ - \2_2 \5\ = -:
e = \o Vv S # -
a A= 167

Absolute Value and Radical Inequalities

Definition: YFer owy  vem) mwmber

= . i
Foxr exawple

\/(2)7' = Vear =y = 2

o B X 30

Revmone : V =t = \')L“




Example: So\Wwe \f (x-)2 £S5
So\u.\:'\o\'\?. \ ’L’.—il < 5
_S <E-L £S

<
~—Sx2 <L g SYL

.- L —— (gu) aliuy) sddasda
i
AS yall Aas Y SYBLY

= o [y




