@ Ch.1 — Fundamentals

Section 1.8 - Inequalities

- Equations &sdslsall have a finite number of solutions Jol=Jl (y0 39350 32¢, while inequalities

Olisliesdl have infinite number of solutions Jel=JI (40 étgj 3 sac Ll

solution
Equation: 4x +7 =19 x=3 —
0 3
Inequality: 4x+7 < 19 x<3 R
0 3

Rules for inequalities

1.A<ZB & A+C=B+E€
2.A<B & A-C<B-C
3.fC>0,thenA<B & CA<C(CB

4.1fC <0,thenA < B & CA=ZE8

5fA>0andB >0,thenA<B <& =

1
B

R

6.fA<BandC < D,thenA+C<B+D

7.fA<BandB<(C,thenA<C

Example 1

Solve the inequality 3x < 9x + 4, and sketch the solution set.

Solution o
31’_,0(7;4'-1- X:(’—S‘lm)
—_tx <y -1

Z>-‘—1- - - 1

2
x>-2 |
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Example 2

Solve the inequality 4 < 3x — 2 < 13.
Solution
axr2 & 3 <\ 3+

£ xce =
T = 3

L x<S

ey (e——Cl D
X”'CL|5) (-\°|13454

Example 3

Solve the inequality x? < 5x — 6.

Solution
- y
xb—sz.—\-ééo x =t A

(x -3)(x—2)HY <@
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Example 4

Solve the inequality x(x — 1)?(x — 3) < 0.

Solution

> = () U Y, 3)

Example 5

Solve the inequality 1_% > 1.

Solution S
. | 2o Sslmall b x5S0y ¥
(- 2¢ PW|O00M@
\ & ¢ - lotagd Cols 13] Coys 3 Y
— = 2 ° oue g 13] Jlys s

- -
\ - ! inequality duLiell slsul

VA — (\=x) > 0
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212X
>/0
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@ Ch.1 — Fundamentals

- Properties of absolute value inequalities

Inequality Equivalent form

1. |x| <c —c<x<c : >
=p 0 e

2. |x| <c —c<x<c ' -
—C 0 c

3. x| >c x<—c or x>c i >
—C 0 C

4.|x| = ¢ x<—c or x=c : >
—g 0 (

Example 6

Solve the inequality |x — 5| < 2.

Solution

-2 x-S<L72
RNy

> = L‘S!q'\

Example 7

Solve the inequality [3x + 2| > 4.

Solution
- = >

DX YL -y Tx x>y

SZ&«& 3121
e

-1 2 23

— 3
em— T P————

Z
X = (—w 2DV F =)
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Problems

- Solve the linear inequality. Express the solution using interval notation and
graph the solution set.

(a)d4x —7 <8+ 9x

hx—T> <>
—S5x < \S

-5

2 7 =3
2 = (—-3\0‘0>

SO - S

- % o

(b)—2 < 8—2x < -1
-2 -3 « -2 <—\—-%
— VW0 < -2x <-4

-\o 4
—% Tz -

- 2 -

<4 L
5<x <4l
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- Solve the nonlinear inequality. Express the solution using interval notation
and graph the solution set.

(a)2x%*+x>1

2

C2x-\)(> +1) > &

+l=9 =2 =-1\

23 |l=2 2 x =1

Azha.education f} O X o



Section 1.8 — Inequalities

(b) (x+3)%(x—2)(x+5)=0

ZaerosS
Z+320 =) > =-7
-2 =" a? >x="2

+S z0 = 2 =—5

-4 = o <

&) = D
=) > )
D € @
<> S ™

X = L—-cO‘—SSUE_L\ 60)
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- Solve the nonlinear inequality. Express the solution using interval notation
and graph the solution set.

(a)ﬁ>3 2evYoS

o and > =-)

>
@
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(b)Zxx_+51S3
-\
x
z —3 <o
n - S
22—l —Z(x =5)
< 2
7 -5
2 3¢ =\ — 3= +— |5
< o6
x-S
—x + 4
e éa
- 5

(—e2 1S) U L% )
)
Y& ez
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- Solve the nonlinear inequality. Express the solution using interval notation
and graph the solution set.

x2-9

<0
x—1

(e—=3) »e ==J

S e
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- Solve the nonlinear inequality. Express the solution using interval notation
and graph the solution set.

(@) B3x+2| < 4

WL r2 L\
-S4 -2 <3 x -2

»6<3x_<2.
3

—2< x ¢ =
2

7‘;(‘11%) &0, -

-2 o |
(b) |3x — 2| =5
-2 £ - v
Sx L -542 3x 2542
‘Sx$—-3 37<>,1\_
s X
x g -3 73
3
7(5_\

> = (—-w,_l_) g)C:\_:_S_‘oc§
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