Today’s Objective

m Read an inequality problem and choose appropriate
interval solutions for polynomial and rational
inequalities using sign charts and graphical methods.

= Success Criteria

= Set up appropriate inequalities for determining where an
expression is positive or negative.

= Construct and use a sign chart to solve inequalities
involving polynomials

= Construct and use a sign chart to solve inequalities
involving rational expressions
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Polynomial Inequalities

A polynomial inequality takes the form f(x) > 0, f(x) = 0, f(x) <0,
f(x)=0orf(x)=0, where f(x) is a polynomial.

@To solve f(x) > 0 is to find the values of x that make f(x) positive.
BTo solve f(x) <0 is to find the values of x that make f(x) negative.
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Example Finding where a Polynomial is
Zero, Positive, or Negative

Letf(x)=(x+3)(x- 4)7'. Determine the real number values of x that
cause f(x) to be (a) zero, (b) positive, (c) negative.
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Example Finding where a Polynomial is
Zero, Positive, or Negative

Let f(x) = (x + 3)(x — 4)". Determine the real number values of x that
cause f(x) to be (a) zero, (b) positive, (c) negative.

(a) The real zeros are at x = -3 and at x = 4 (multiplicity 2).
Use a sign chart to find the intervals when f(x) > 0 and f(x) < 0.

) (-)(-)zl (D) | HEY
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(b) f(x) > 0 on the interval ( - 3,4) U (4, ).
(c) f(x) <0 on the interval ( — %,-3).

Slide 2- 5



Example Solving a Polynomial Inequality
Graphically

Solve ¥*— 6x* < 2 —8x graphically.
K- -2 48X

X2 x2+8x 20

K/g’—\/

Slide 2- 6



Example Solving a Polynomial Inequality Graphically
Solve x* —6x" < 2 - 8x graphically.

DO i,
Rewrite the inequality: K%—(ﬂ XZ.].. %’)(‘—'a 4 O / \AQQ&(N

Find the zeros of the function graphically:

X<22 | or

X=.32486913 Y=0
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Example Solving a Polynomial Inequality
Graphically

Solve x' —6x* < 2 - 8x graphically.

Rewrite the inequality x' - 6x" +8x-2=<0.
Let f(x)=x"-6x" +8x -2 and find the real zeros of f graphically.

Zero / i \/
X=.32486913 =0

[-2, 51 by [-8, 8]
The three real zeros are approximately 0.32, 1.46, and 4.21. The solution

consists of the x values for which the graph is on or below the x-axis.
The solution is (-0,0.32]U[1.46,4.21].
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Example Creating a Sign Chart for a Rational
Function

x+1

(x+3)(x—1)'

(a) zero, (b) undefined, (c) positive, and (d) negative.

Ot) Y=~ c.) =20 V(1,9
b) X=-3 Xx=| ) (02,2 0(-L, 1)

Letr(x) = Determine the values of x that cause 7(x) to be
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Slide 2- 9



Example Creating a Sign Chart for a
Rational Function

x+1

(x+ 3)(x—1)

(a) zero, (b) undefined, (c) positive, and (d) negative.

Letr(x) = . Determine the values of x that cause r(x) to be

(a) r(x) =0 when x = 1.
(b) r(x) is undefined when x = -3 and x = 1.
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negative _3 positive _] negative | positive

(C) ( = 39_1) U (ls cc’)
(d) (-,-3)U(-LD

Slide 2- 10



Example Solving an Inequality Involving
a Radical

Solve (x-2)Vx+1=<0.
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Example Solving an Inequality Involving
a Radical

Solve (x-2)Vx+1=<0.

Let f(x) = (x - 2)v/x + 1. Because of the factor vx +1, f(x) is undefined if
x<-1. The zeros are at x =-1 and x = 2.
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undefined o negative
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f(x) =0 over the interval [ -1,2].
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AM: Solve Polynomial Inequalities
1. Identfy the solution set for the inequality: X -3x210
[A] -55x<2 [B] x£-Sorx22 [C] -25%%5 none o thess

W2-2x-10=0

— (x=5)(x+8)=0
P ® © ©

A '
||------------.l-l---n----I | - —;\ S

X< R X=D
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AM: Solve Polynomial Inequalities

2. Solve: A-8x+7 >0
[A] =7<x<-1 [ [B] x<lorx>7 J[C] <=7 erx>-1 [D] lex<?




AM: Solve Polynomial Inequalities

3. Identify the solution for the inequality: x* + x° — 25x—25<0

[A] (-, =5)u(-1, 1) [B] (—2, —%)u(l oo]

2

@ (-0, =5)U(-1.9) D] (-% 1}{5, m]
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AM: Solve Polynomial Inequalities

4. Solve: x* -7x 218
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AM: Solve Inequalities with Rational Expressions

7x+1 Ix+1,

1. Solve o 9
[A] ®<lotix®s x<5orx21 [€] x<€Ter®e=5 [B] 1<x£5
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AM: Solve Inequalities with Rational Expressions

2. Find the solution set in interval notation: xial =24
x+5
[A] (-, -5)uf4l, @) [B] (-5 41] [C] [7, w) D] (-5 7]

"’3)<+9~120 T =
XD
o ® -
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AM: Solve Inequalities with Rational Expressions

Solve: ﬁ ?@

21 9 ) 6 .
'E_/S_Hﬂﬁ 29\525—/—5- 9{94
(4] xs= B] x<

13 [C] x :—’E [D] none of these
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AM: Solve Inequalities with Rational Expressions

. Bl ©®0 (=00 ULk, 09)
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AM: Solve Inequalities with Rational Expressions

1. Sohc:gﬁ:ja&itjg:sﬂ

x-3
[A] x=-3 or 3<x£5 [B] 3=x<5-5
[€] <=3 sb x2S [B] 25 or —3=x <3
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AM: Solve Inequalities with Rational Expressions

Tx+1
x—1

2. Identify the solution set of the mequality: =9

[A] x25 [B] 1<x%5 [C] x<lorx=5 [D] 1£x%5
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AM: Solve Inequalities with Rational Expressions

s E-DEH)

x—3
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AM: Solve Inequalities with Rational Expressions

x+1S
x—1

4. 3
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