Chapter 9: Linear and Quadratic Inequalities

9.2 Quadratic Inequalities in One Variable

A quadratic inequalities in one variable can be written as:

ax’?+bx+c<0 ax’+bx+c>0 ax’+bx+c<0 ax’>+bx+c>0

Where a, b and c¢ are constants and a # 0.

When solving a quadratic inequality in one variable, there are more than one method you can use:

graphing or test point chart.
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Example 1: Solve x2 —x — 12 <0

Step 1: Rewrite the inequality as a quadratic equation and find its roots.
X5>-2—1A=0

(T-D(xt3)=0
X=4, "3
** These are critical points to solve your inequality **

Step 2: Use the roots to sketch a graph of the quadratic function.
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Step 3: Use the critical points and your inequality sign to shade the appropriate region on a
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number line.

Step 4: Write the solution to the inequality in set notation.

fx|-34x 24 xeR 3
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Example 2: Solve 2x? —5x —3 > 0
Step 1: Rewrite the inequality as a quadratic equation and find its roots.
2X7-5¢ —3=0
(214] ')(’X,'s) - O
2xtl=o \ 1= 3

(=%
Step 2: Use the roots to com lete the following chart.

P N7 ) (= 2D (2,00)
Interval ‘)C, <..l/2 _(/L<x<3 34X o X D>
Test points = -\ L= 2 2= 9
Substitution b (-0 -5(ND-3 [2(2)y*-S(2)-3 2(AN*-5(2)-3

4 -5 U4
Is2x2 —-5x—3>0
NesS No Yyes

Step 3: Use the critical points and your inequality sign to shade the appropriate region on a

number line.

2¢*- 5 -2 2 O
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Step 4: Write the solution to the inequality in set notation.

f?C\ Ly AT D xR

Example 1 used graphing to find the solution to the inequality and Example 2 used a test point chart to
organize the results. Which method do you prefer? Why?
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Example 3: Solve —8x < —3(x? — 1) using a method of your choice.

- Q4L B4 D USM& M thod |
2 X —3 =0
(X4 (x—3)=0 ,K
2t 1= 0 X ~3=0 A\ 1
7(':—1’3 = 3

Lzad'ma Coefficunt o' >0
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Example 4: Erik submitted the following number line as a solution to his quadratic inequality. What
inequality was he solving?

2= X= S é
X+ =0 L-5=0 .5
A\
(xt1D (=95) /xﬁt‘}xﬂfSZO
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Example 5: C/(?/V\Pu/*e SQUG(Q?

a) Solvex?—-2x+3<0

_ 2
Find +the roots 4= % -3
X"—2%x4 =0 :(7;7’—7,1+l-\3+3
QUL“A Fycmmd o = (=2t + 2
_(—2) x § -4tz .
— u«)/ = (x-\D t2x
N
— 2~ fa-2 <« Wy:is vertex (1,2)

2
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b) Solve x% —2x +3 =0 The neqy
) Solve x x+3= /\\/\ Aces net ‘*3,‘

W xF=Xt3

m\wa(jg +n € ts Never less
o Zervo.
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c) Compare your solutions for a and b. What does this mean?

Whe~ we cannot w\cgcbmkﬁdb determine
the wots T+ does nst hcceésaﬁ\/\(}

mean there 1 he Soln.

Alwaas use the geaph o \/e/iﬁa.
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A= Lw

Example 6: The length of a rectangle is 2 cm greater than its width. The area of the rectangle is at least

20 cm?. L = Wt
a) Identify the variables and write an inequality to represent this situation.
et W= wld+th Wlw+2D =0
w7 O

(o F y\,a_,gar’r'\\fc 4’5)

b) Use an algebraic method to determine the possible dimensions of the rectangle? Round your
answer(s) to two decimal places.

L (wW*2) >0 @6«’?/ \

P
W™=2w zo 25¢

W+2w 20 > O

L: Wt~
W*+2w -20=0° = 3.5%t>
= 2t Jamq0060d =45¢
2C\) .
= —2x fa+go w2 3.5 8cm
5 2+ X
= 2 7 L2 5.5%em
o Q%cc* {W\w>3s‘?we(@3
c) Could you use your calculator to verifyyour results? Explain. T/L\L>5Sg" Le@zj
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