Math 1314 - College Algebra
Section 2.7 Linear Inequalities and Absolute Value Inequalities

m Properties of Inequalities:

s Trichotomy Property: For all real numbers a and b, one of the following statements is true:
A<b or béa or a=f
m Transitive Property: If a, b, and ¢ are real numbers, then
ifa<bandb<c,then L€
—— —_—

X b © ifa>bandb>c then @7 C
a, <l
\/ = Addition/Subtraction Properties: Let a, b, and ¢ be real numbers. fc
c o i w Ifa <b, thena+c < fptc

m Ifa<b,thena—c< |p-C

A C
m Similarly for <,>,>
ca 2

= Multiplication/Division Properties: Let a, b, and ¢ be real numbers.
1. fa<b and@thcn ca <iﬂ
Ifa<bandc >0, then — <
2. fa<bande <0, 1hen(a>c,lo
Ifa < bandc <0, then - >g

c
NOTE: If we rnu]up]y or divide by a negative number, M u g '
Hlip o wey,” Sign.

m We will solve quadratic and absolute value functions analytically and graphically.
Ex: Let f(x) =3x— 1 and g(x) =2.

() Solve f(x) = g(x). (b) Solve f(x) > g(x). (c) Solve f(x) < glx

Ix-t= 2 2y 72 3122

2x= 3 2x 72 2x<3
x| X 7 | x<|

00)

(d) Graph both functions and verify the solutions ro the parts above., / //;7(\
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Math 1314 Section 2.7 Continued

m Solving Linear Inequalities:

or
Ex: Solve 5(x—4) > 25. ‘ /S(X - 77/§
o5x-20 7S S
¥ 420 X -4 7}?
X 7¢S r
< < X 79 (Q,oo)
5 Ak B 77
Ex: Solve —4(x+3) > 16. q
¢ o
V / ’LfX«LZ‘ ZLQ /q}k; ,'//6‘{
Yx Z 28 W I
- 1/3 bt -
“x £ X2
,/ é Z{ (._ =, 5}—] X -~
x<-¥

s Compound Inequalities:

Ex: Solve -5 <2x+1<9

-t — MO ——
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2 /Mpﬂ N’(‘
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Math 1314 Section 2.7 Continued

m Recap: For linear inequalities, we solve like an equation.
= For nonlinear inequalities:

1. Arrange the inequality so that you are comparing an expression to zero. P\Mﬁ L K= | S
? .
3. Solve like an equation. 'l/:('( w4 0 0 700
?
4. Test intervals on a number line. M Jd - N

m Rational Inequalities: Remember to arrange the inequality so that you are comparing an expression to zero.
Set numerator=0 and solve. Set denominator=0 and solve. Test each interval on a number line.

_ X1 Numerhe= o Denom=0 . ava lne
Ex: Solvex_’_5 >0 (20 Xt 520 W{ inc et
+ o X2 | Xz .S Ao 50\1/\’3 dh‘lm’—o
4) 5 @mT opon cusde

TP
» it ot Pt WS N

2. Replace the inequality sign with an = sign. SO\ ve %{ 70

Sin . ble » (unlige & 4150 waldts s 0 )
mf“"’Q Y\ﬂh“"" (——001’5) ) Cl/ao)
m-| means AAS" bt X &0 onat line ' gx
Ex: Solve |x| < 6, Verify the solutions graphically. - 2 /'/ b
means Ak bt Xy& O on ag-ﬁ’p(lﬂéy 1S JesS i AN [ Y
| : )
—perg— e N\ AN
% © N";\Ql _Lptpfrot
G ZX “ b \N(\ N f(\

\J

el (o/6) 2
) Ex: Solve |7+ 1 < 5. Verify the solutions graphically. _
Mans dist plt 0& (2%-3) ona i 1Sy %\;\\\x
W

d
v O\

_ouMME—— ;
UM AT

%

SLIXDED
2 40x< %
e VO

g

-1 4

27 Page 3



Math 1314 l L{X/( ‘ 76 Section 2.7 Continued
Ex: Solvciél_,\_'_—’ll = 30. Verify the solutions graphically.

S < .
t 04 Yx-| On athline IS mae W b.
)Lb(" ‘ 7é esss J‘* Y X:Ma(' \3//‘()(" 3 c¥x- (

tx-17 b 5
Lf)(// < :% yoH i % Y é‘p
-HA < or i{% 2% d
Ux < 7%
ﬂx" % X7y /([76
e/‘\(f’o‘ 7 1 ]((X,\r 1S, -
o s ez T
O T R e M
24 e . , .
_ P8 : 2x—3 <5 y s S grd y.
Q OO/ Ex: Solve 3 < |2x— 3| < 5. Verify the solutions graphically
) ND |2x-3)£5 '
S\ve 5427( 3| A Chg it 0 ¢ (2x-3) mitt |t
\ZX’%' 73 ) ig g(,(\JSS
weans Akt 02 (23
s mow e 3 g |
0 o) S Ywise rguuer:
P“* N : H
hiw—t X355 Govn VAN sahshy BAT
2 T A3
3 0 A3
3 et wao—oma
X3 <’.3 or 3< a)( 2 = — 3 _ 3 ¢
2 4y B 21x-372 2 72 y ke ( O
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