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Quadratic Inequalities in
One Variable



Quadratic Inequalities

1. Convert to function form in order to determine the sign of the function.
Refer to this at the end.

2. Change the inequality sign to an equal sign.

3. Solve the quadratic equation using the most appropriate method.

4. Sketch a graph showing the zeroes and the direction of the graph

5. Observe the inequality sign and follow the rules of when the function is positive

or negative
%earn

TEACH. LEARN. HELP.




* Here are the solutions/solutions sets of quadratic inequalities
* The following slides will provide all steps for each question..
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What are the solutions of the inequality

1a)

5(x—-3)(x+2) <0



1a)

Change the inequality sign to an equal sign.

Solve the quadratic equation using
the most appropriate method.
Here, factor method.




1a)

Sketch a graph showing the zeroes and the direction of

the graph.

(3.0)

(-2,0)

5(x—-3)(x+2) <0

oun

Parameter “a” is positive (+5),
therefore the graph is in the
shape of a U.



Observe the inequality sign and follow the

rules of when the function is positive or 5 (X — 3) (X -+ 2) < O

negative.

Solution set

23]




What are the solutions of the inequality

1b)
—4(x—2)(x+6) >0



1b)
—4(x—=2)(x+6) >0

—4(x=2)(x+6) =0
Solve the quadratic equation using
( X — 2) ( x4+ 6) — O the most appropriate method.

Here, factor method.

Change the inequality sign to an equal sign.

(x=2)=0 | (x+6)=0

x=2 X=—




1 b) Sketch a graph showing the zeroes and the direction of

the graph.

/ \ Parameter “a” is negative (-4), therefore the
graph is in the shape of an upside-down U.

(-6,0) (2,0)




1b)

Observe the inequality sign and follow the

rules of when the function is positive or
negative.

—4(x—=2)(x+6) >0

(2,0)

Solution set

J-6.2]




What are the solutions of the inequality?

1c)

X%+25x+4>7.5



1c) X%+ 25x+4>7.5
xX%+25x+4=75
x%+2.5x-3.5=0

—b+\b*—4ac

2a

~2.54,)(25)" - 4(1)(~35)

2(1)

~2.5+,/(625)+14

2

Change the inequality sign to an equal sign.

Solve the quadratic equation using

the most appropriate method.
Here, quadratic formula method.

-2.51+20.25

2

—2.5145
=
Z
-2.5+4.5 =2.5~4.5
X= X=
2 2
x=1 X=_—7=—35
2




1c)

Sketch a graph showing the zeroes (-3.5 & 1) and the
direction of the graph.

X%+25x+4>75

oun

Parameter “a@” is positive (+1), therefore the

(—3.5,0)

(1,0) graph is in the shape of a U.




1c)

Convert to function form in order to determine the sign of the function.

Observe the inequality sign and follow the
rules of when the function is positive or
negative.

(~35.0) (1,0)

Solution set ]_ 00 ,3.5[U ]1, o0 [

X%+25x+4>75
xX%+25x-35>0




What are the solutions of the inequality?

1d)

5( x4+ 4) 2< 845



1d) 5(x+ 4) 2<845

5(x+ 4) 2=845

( x+ 4) 2 — 169 Solve the quadratic equation using

the most appropriate method.
V(x+4)2=./169

Here, the perfect square method.
(x+4) =-13 (x+4) =13

x=-—17 x=9

Change the inequality sign to an equal sign.




1d) Sketch a graph showing the zeroes (-17 & 9) and the
direction of the graph.

5( x+ 4) 2< 845

(-17,0)

Parameter “a” is positive (+5),
therefore the graph isin the
shape of a U.




1d) Convert to function form in order to determine the sign of the function.

Observe the inequality sign and follow the
rules of when the function is positive or

negative. 5(x+4) 2<845
5(x+4) 2—845<0

soutionset | -17,9]



What are the solutions of the inequality?

le)

5(x—4) 2+ 6> 186



le)

5(x—4) 2+ 6> 186
5(x—4) 24+ 6=186

Change the inequality sign to an equal sign.

Solve the quadratic equation using
the most appropriate method.
Here, the perfect square method.

5(x—4)%=180

(x—4)2=36

V(x—4)2=/36
(x—4)=-6
x=-72

(x—4) =6
x=10



le)

Sketch a graph showing the zeroes (-2 & 10) and the

direction of the graph.

(-2,0) (10,0)

5(x—4) *+ 6> 186

oun

Parameter “a” is positive (+5), therefore
the graph is in the shape of a U.



Convert to function form in order to determine the sign of the function.

Observe the inequality sign and follow the
rules of when the function is positive or

negative. 5( X — 4) 2+ 6> 186
5(x—4)%2-180>0

(=2,0) (10,0)

N

Solution set ]_ o0, — 2]U [10, o0 ]



What are the solutions of the inequality?

1f)

—2x%2— 6x+ 30> — 50




1f)

“2x%—-6x+30 =50
“2x%—-6x+30="50
x%+3x-15=25
X4+3x-40=0
(x+8)(x-5)=0

Change the inequality sign to an equal sign.

Solve the quadratic equation using

the most appropriate method.
Here, the factoring method.

L 1

xX+8=0
X=-8

<
|l

|l
S



1f)

Sketch a graph showing the zeroes (-8 & 5) and the

direction of the graph.

(-8.0)

(5.0)

—2x%2— 6x+ 30> — 50

ou_n

Parameter “a” is negative (-2) , therefore the
graph is the shape of an upside-down U.



1f)

Convert to function form in order to determine the sign of the function.

Observe the inequality sign and follow the
rules of when the function is positive or

negative.

(-8.0)

(5.0)

—2x%— 6x+ 30> — 50
— 2x%—6x+80>0

Solution set

[-8.5]



What are the solutions of the inequality?

1g)

0.5(x2+ 3X + 7) <3



0.5( x24 8x+ 7) <8
0.5( x2+ 8x+ 7) =8
0.5x%2+4 4x+ 3.5=8
0.5x%+ 4x—4.5=0
x24+ 8x—9=0

(x+9)|(x—1) =0

Change the inequality sign to an equal sign.

Solve the quadratic equation using

the most appropriate method.
Here, the factoring method.

(x+9)=0 | (x—1) =0

x=-—9 x=1




1g)

Sketch a graph showing the zeroes (-9 & 1) and the

direction of the graph.

O.5(x2+ 3x + 7) <3

oun

Parameter “a

is positive (+0.5), therefore

the graph is in the shape of a U.

%

AN
=~

(-9, o)\\____./

(1,0)




Convert to function form in order to determine the sign of the function.

Observe the inequality sign and follow the

rules of when the function is positive or

negative.

/

==

(-9, 0)\\

Solution set

J=9.1]

0.5(x2+ 8x + 7) <38
0.5x%+ 4x+ 3.5<8
0.5x%+ 4x—4.5<0




Find the solution set of the following inequality?

2a)

— 12(x—=50) (x+ 200) <O



2a)

_ 12( X — 50) (X+ 200) <O Change the inequality sign to an equal sign.
— 12( X — 50) ( X+ 200) — O Solve the quadratic equation using

the most appropriate method.

(x— 50) (x_|_ 200) =) Here, the factoring method.

(x—50) =0 (x+ 200) =0
*¥=50 x=— 200




2a)

Sketch a graph showing the zeroes (-200 & 50) and the

direction of the graph.

(—200,0)

(50,0)

[

— 12(x—50) (x+ 200) <O

oa_n

Parameter “a” is negative (-12) , therefore the
graph is in the shape of an upside-down U.



2a)

Convert to function form in order to determine the sign of the function.

Observe the inequality sign and follow the
rules of when the function is positive or

negative.

(—200,0)

(50,0)

/

\

— 12(x—=50) (x+ 200) <O

Solution set ]_ 0 , — 20()[U ]50, 00 [



Find the solution set of the following inequality?

2b)

0.2(x=7)(x+3) <0



2b)

Change the inequality sign to an equal sign.

0.2(x—=7)(x+3) <0
02( X — 7) (X+ 3) =O Solve the quadratic equation using
(x—7D[(x+ 3) =0

the most appropriate method.
Here, the factoring method.

(x—7) =0 (x+ 3) =0

x="7 x=-—3




Sketch a graph showing the zeroes (-3 & 7) and the

direction of the graph.

(7,0) / OZ(X—7)(X+3)SO

owuy”

/ Parameter “a” is positive (+0.2), therefore
the graph is in the shape of a U.




2 b) Convert to function form in order to determine the sign of the function.

Observe the inequality sign and follow the

rules of when the function is positive or
negative.

(-3,0) (7,0) / 02( X — 7) (X+ 3) <0

Solution set [ _ 3 , 7 ]



Find the solution set of the following inequality?

2¢)

3(x+4) 24+ 10< 202



2¢)

Change the inequality sign to an equal sign.

Solve the quadratic equation using
the most appropriate method.
Here, the perfect square method.

3(x+4) =192
(x+4) =64
\/(x+4)2 =\a
Xx+4=8




ZC) Sketch a graph showing the zeroes (-12 & 4) and the

direction of the graph.

\ / 3(x+4) 2+ 10< 202

oun

Parameter “a” is positive (+3), therefore the
graph is in the shape of a U.

(-12, 0) (4, 0)




2¢)

Convert to function form in order to determine the sign of the function.

Solution set

Observe the inequality sign and follow the

rules of when the function is positive or
negative.

3(x+4) 24+ 10< 202

\ [
\ / 3(x+4) 2= 192< 0
(-12,0) (4,0)

[—12,4]



Find the solution set of the following inequality?

2d)

100x2%+ 120x — 200 < 664



2d) 100x 2+ 120x — 200 < 664
100x 2+ 120x — 200=664
100x2+ 120x — 864 =0

25x 2 30x — 2 1 6 — O Solve the quadratic equation using

Change the inequality sign to an equal sign.

the most appropriate method.
Here, the quadratic formula.

a=25 b=30 c=-216



a=25 b=30 c=-216

Solve the quadratic equation using
_ 2_
= b+ \/b dac the most appropriate method.
2a Here, the quadratic formula.
2d) — (30) =/ (30) 2= 4(25) (- 216)
X =
2(25)
— 30+ 1/ 900+ 21600
X =
50
— 30+ 4/ 22500
X =
50
— 30+ 150
X =
50
o — 30+ 150 30— 150
50 T
120 — 180
X=— xX=
50 50
x=2.4 l x=-36




’ Sketch a graph showing the zeroes (-3.6 & 2.4) and the

direction of the graph.

2d) (-3.6,0) (2.4,0)
+ 100x2+ 120x — 200 < 664

o“u.”n

Parameter “a” is positive (+100),
therefore the graph is in the shape
of a U.




Convert to function form in order to
determine the sign of the function.

(-3.6,0)

Observe the inequality sign and follow the
rules of when the function is positive or

(2-4a 0) negative.

100x2+ 120x — 200 < 664

, 100x2+ 120x — 864 <0

Solution set ]— 3.6, 24[




Find the solution set of the following inequality?

2e)

2(x+15) (x—=3) =20



2e)

2( X+ 15) ( X — 3) > O Change the inequality sign to an equal sign.
2( X + 15) ( X — 3) p— O Solve the quadratic equation using
the most appropriate method.
Here, the factoring method.
(x+ 15)|(x—3) =0

(x+15) =0| (x—3) =0




Sketch a graph showing the zeroes (-15 & 3) and the

direction of the graph.

(-15,0)

/' 2(x+15) (x=3) >0

o“uy”n

Parameter “a” is positive (+2), therefore the
graph is in the shape of a U.




Convert to function form in order to
determine the sign of the function.

Observe the inequality sign and follow the
rules of when the function is positive or

negative.

Solution set ]— o0, — IS]U [3, 0 [



Find the solution set of the following inequality?

2f)

— 50x 4+ 60x > 20



2f)

— 50x2+ 60x>20

— 50x2%+ 60x=20

— 50x%+ 60x—20=0
5x2—6x+2=0

a=5 b=-6 c=2

Change the inequality sign to an equal sign.

Solve the quadratic equation using
the most appropriate method.
Here, the quadratic formula.




2f)

a=5 b=-6 c=2

—b+ \/b2—4ac
X =
2a
(=6 £/ (=6)2-4(5) (2)
2(9)
6+ /36— 40
X =
10 ®
6+ 4/ —4e ®
X =

10

The square root of a
negative number is

undefined, therefore are
no zeroes.




2f)

Sketch a graph showing the zeroes (no zeroes) and the

direction of the graph.

— 50x 2+ 60x > 20

* There are no zeroes

oun

* Parameter “a” is negative (-50) , therefore the
graph is in the shape of an upside-down U.




2f)

Convert to function form in order to
determine the sign of the function.

Observe the inequality sign and follow the
rules of when the function is positive or
negative.

— 50x 2+ 60x >20
— 50x2+ 60x— 20>0

Solution set @



Find the solution set of the following inequality?

2g)
—x2—5x<8



—x%—5x<8

— x?— 5x=8
— x%2—=5x—8=0
x24 5x+ 8=0

Change the inequality sign to an equal sign.

Solve the quadratic equation using
the most appropriate method.
Here, the quadratic formula.




a=1 b=5 ¢=8

—b+ \/b2—4ac
X =
2a
() =V(5) 24D (B)
2(1)
L 25— 32

2 o
—5++/-7
X =
2

The square root of a
negative number is

undefined, therefore there
are no zeroes




Sketch a graph showing the zeroes (no zeroes) and the

Zg) direction of the graph.

—x%2—5x<8

* There are no zeroes

* Parameter “a” is negative (-1) , therefore the
graph is in the shape of an upside-down U.




28)

Convert to function form in order to
determine the sign of the function.

Observe the inequality sign and follow the
rules of when the function is positive or
negative.

—x2—-5x<8

— x2=5x—8<0

Solution set R



Find the solution set of the following inequality?

2h)

2x2> 2x+ 4



2X%=>2x+4
2x%=2x+4
2x%-2x-4=0

Change the inequality sign to an equal sign.

2 Solve the quadratic equation using
X — X — 2 — O the most appropriate method.

Here, the factoring method.

(x-2)(x+1)=0

X-2=0 x+1=0
X=2 x=-1




Sketch a graph showing the zeroes and the direction of

the graph.

| | 2x%> 2x+ 4

o“uy”n

Parameter “a” is positive (+2), therefore the
(2.0) graph is in the shape of a U.

(-1.0)




(2.0)

(-1.0)

Solution set

Observe the inequality sign and follow the

rules of when the function is positive or

negative.
2x%>2x+ 4
2x2—=2x—4>0

12



Find the solution set of the following inequality?

2i)
0.5(x+4)°—12.5<0



2) 0.5 x4 4)2— 12.5<0

0.5(x+4)%2-12.5=0
0.5(x+4)%=12.5
Solve the quadratic equation using

( X+ 4) 2 — 25 the most appropriate method.

Here, the perfect square method.

Change the inequality sign to an equal sign.




Sketch a graph showing the zeroes (-9 & 1) and the

direction of the graph.

0.5(x+4)?-12.5<0

ou”n

Parameter “a” is positive (+12.5), therefore
(1,0) the graph is in the shape of a U.




(-9,0)

Observe the inequality sign and follow the

rules of when the function is positive or
negative.

0.5(x+4)?-12.5<0

Solution set

-9.1]



