@ Ch.1 — Fundamentals

Section 1.8 - Inequalities
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Equation: 4x+7 =19 x =3 —
0 3
Inequality: 4x+7 <19 x<3 —F—>
0 3

Rules for inequalities

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

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

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

1
B
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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 ™
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Example 2

Solve the inequality 4 < 3x — 2 < 13.

Solution
4 x2Z & Tx < 3+

£ (xce =
2 = 3
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Example 3

Solve the inequality x? < 5x — 6.

Solution
I o PR
~ —Sx+€<o x =t 33

( -3)(x—2)Y <o
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Example 4

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

Solution
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Example 5

Solve the inequality 1_% > 1.

Solution Loy
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- 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<L2
3 <L x Y

Example 7

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

Solution
y — g
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Problems

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

(a)4x —7 < 8+ 9x

(b)-2<8—-2x< -1
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- Solve the nonlinear inequality. Express the solution using interval notation
and graph the solution set.

(a)2x%*+x>1
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(b) (x+3)%(x—2)(x+5)=0
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- Solve the nonlinear inequality. Express the solution using interval notation
and graph the solution set.

x
(a)m>0
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2x+1
<3
x-5

(b)
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- Solve the nonlinear inequality. Express the solution using interval notation
and graph the solution set.

x2-9

<0
x—1
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- Solve the nonlinear inequality. Express the solution using interval notation
and graph the solution set.

(@) B3x+2| < 4

(b) I3x—2| =5
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