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Deﬁwi’ciow »
Inequa Litg

A polynomial inequality is any inequality that can be written as one of these
‘{:DVIM,S:

f(x)<o f(x)<o f(x)zo {(x)>0

where fis a poly nomtal function.
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Procedure for S

Inequalities
1. Express the inequality wn the form £(x) < o or f(x) > o,

where f Ls a poly nomtal function.

. Solve the equation f(x) = 0. The real solutions are bouwdara (critical) points.

. Locate these bouwdarg (critical) points on a number Line, tlflerebg

dividing the number Line tnto tntervals.

Choose one represewtative number, called a test value, within each tnterval
and evaluwate £ at that number.

a. If the value is positive, £(x) > o for all numbers, x, Ln the tnterval.
b. tf the value is wegative, £(x) < o for all numbers, x, tn the tnterval.

The solutiow set is the tnterval or intervals that satisfy the tinequa LL’;H.
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Procedure fo
Inequaltties

This procedure ts valid if < Ls replaced by =< or > is replaced by =.

However, Uf the tnequality tnvolves < or =, bnclude the boundary (critical)
pownts [the solutions of f(x) = 0] tn the solution set.
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EXa mpLe S0
Inequa thg

Solve and graph the solution set for: x2 — x > 20

1. Express the LwequaLLtg in the form f(x) >0, x2-x-20 > 0.

2. Solve the equation f(x) = 0. X2-X-20=0

X2-x-20= (x +4)(x-5) = 0. Boundary (critieal) values are -4 and 5.

2. Locate these bouwdarg polwts on a number Line.
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EXa mpLe S0
Inequa thg

Solve and graph the solution set: x2 —x > 20, x2 —x -20 > 0

4. Choose one test value within each tnterval and evaluate.
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L NS \ | . e ~ S B o F 4
+++++ : +++++
(-0, -4) (-4, 5) (5, ©)
(-5)2 --5-20 = 10. (0)2-0-20 = -20. (6)2 - 6 -20 = 10.
> 0 < 0 > 0

5. The solution set Ls the tnterval or untervals that satisfy the inequality
XR2=X=-220 > 0.

U {x | x < -4orx> 5}
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Examp le: So
Inequa thg

Solve and graph the solution set: x2 —x > 20, x2 —x -20 > 0

Ownce You have determined the critical values of the function, You can use the
test values in the original inequality as well.

4. Choose owne test value within each tnterval and evaluate.

My 51 s
(_OO/ -4) ("“4’, 5)
(-5)2--5> 20 (0)2-0 > 20 (6)2 - 6 > 20
30 > 20 -0 < O 20 >0

The result better be the samee.
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Solving a Po

Solve and graph the solution set on a number line: X3 - 4x2 - x < -4

1. Bxpress the tnequality in the form f(x) =0, x3-4x2-x + 4 = 0.

2. Solvethe equation f(x) = 0. x2-4x2-x + 4 =0
x3—4x2-x+4 = x2(x—4) +-1(x—4) = (x2-1) (x-4) = (x-1) (x+1) (x-4) = o.
Critical values arve -1, 1, and 4.

2. Locate these bauwdarg poiwts on a number LLne.

-1 0 1 4
(-00, 1] [-1,1]  [1, 4] [4, ©)

Sincee the ivuequalitg s <, the bowwndartes are Lncluded. 10/25



SOL\/LV\IQ A PC

-:L 0 4

(-o0, 1] [-1, 11 [1, 4] [4, )
4. Choose one test value within each tnterval and evaluate.

(o2, 11 [1, 41
(-2)3-4(-2)2--2 <-4

(R)3—4(R)22=-+4

EeT2 =4 -16-2 <-4 [4, x)
s [-1, 1] 10 = -4 (5)2—4(5)2-5< -4
(0)3-4(0)2-0 < -4 125-100-5 < -4
O=-4 20 < -4
U
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TI-84

You can find the solutions bg using the T1-84 as well.
Solve and graph the solution set o a number Line: X3 - 4x2 - x < -4
graph Y= x3 - 4x2 - x graph Y= -4

Fund the values for which the graph of Y= x= - 4x2 — x are at or below the
graph of Yy = -4

To find the points of tntersection

Set your first Set your second
m vV Sintersect curve by moving | ENIFEEY curve by moving

the cursor. the cursor.

SNIRE Guess? | =ENARER

We find one point of Lntersection at x = -1, everything to the Left is Less

-4 t the ot L :
than -4. Repeat for the other values of x .



TI-84

Solve and graph the solution set on a number line: xs - 4x2 — x < -4

Now let us graph Yy = x= - 4x2 - x + 4.

Fund values for which the graph of Y= x3 - 4x2 - x + 4
are at or below the x-axis (y=o0).

To fund the zeros
Set your right

Set your left
@ i ) v 22010 bound by moving pound by moving Guess?

the cursor. the cursor.

We find a zero at x = -1, everything to the Left is less than 0. Repeat for
the other values of x.

what have we duplicated with this graphing and finding zeros? ,
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Definttion o

A rational tnequality ts any inequality that can be put tnto one of the forms

f(x)<o  f(x)<o  f(x)2o0  f(x)>0

where f LS a rattonal fuwctiow.

p(x)
a(x)

Rattonal function £(x) =
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Examp le: So
Inequa thg

2 X

Solve and graph the solution set: >q
X+ 1

, ’ , , , P(X)

1. Bxpress the tnequality in the sumpuﬁed form: ) >0
q X
2 X 2X X+1 xX—1
120 > 0 >0
X+ 1 X+1 x—+31 X+ 1

2. Set numerator (p(x) =0, x-tntercepts) and denominator (q(x) =o,
f(x) ts undefined) for critical values (boundartes).

X—1 X—1=0 X+1=0 ,
= 0 boundaries at -1, and 1
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EXa mpLe Sol
Inequa thg

2 X X—1

Solve and graph the solution set: >1 or >0
X+1 X+1

2. lLocate bouwalargj poiwts o number Line to create = Lntervals.

boundaries at -1, and 1

Note: x cannot be -1
but can be 1

4. Choose owne test value withiwn each tnterval and evaluate.

_ - _ =

o+1 1 24+1 =

—4—-—1 -5 5 o0—1 —1 2—1 1
—4+1 -3 3
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EXa mpLe S
Inequa thg

’ 2 )( - 1
Solve and graph the solution set: ~ >4 or 20

X+1 X+1

5. whrite and graph the solutiow set that satisfies the given tnequality.
+++++ - +++++

x| x<-1orx=1}
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EXa Mp le: Sc
Inequa thg

(2-x)(x+2)

Solve and graph the solution set: <o
X+ 1
, _ . p(x)
1. Bxpress the inequality wn the stmplified form. ) >0
gq\X

(2-x)(x+2)

<0

2. Set numerator (p(x) =0, x-tntercepts) and denominator (g (x) =0, f(x) Ls
uwdeﬁwed) for boundartes.

XT1=0 22— X=0 X+=2=0
X=—"1 X =2 X=—3
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EXa mpLe Sol
Inequa thg

(2-x)(x+2)

Solve and graph the solution set: <o

X+ 1

2. Locate bouwdarg) poiw’cs on. numiber Luine to create 4 untervals.

('—OO/ _31 ) ['_3/ _1) (_1/ 2—1
44+ 44+

4. Choose owne test value withiwn each tnterval and evaluate.

(2-—4)(—++3) _ ) (2-—=2)(—=+3) . (2-0)(o+=) .
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EXa mpLe S
Inequa thg

(2-x)(x+2)

Solve and graph the solution set: <o

5. whrite and graph the solutiow set that satisfies the given tnequality.

| . . 1% - PP 4 < g ot 3 \
s g N it B s g 3

oy’ /|, \
Ny 2

n,/
v 4

(s 1) [2, )

+++++ +++++

x| =2<x<-12orx=2}
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The Posttion F
Falling Objeo

Aw object that is falling or vertically projected into the air has its height above
the ground, s (t), tn feet given bg

s(t) = —t1et2 + vt + ¢,

where v, is the original velocity (initial velocity) of the object, tn feet per
second, t is the time that the object Ls tn motion, tn seconds, and s, Ls the
ortginal hetght (Lnitial hetght) of the objeat, un feet.
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EXa mpLe: AP
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Aw object Ls propelled straight up from ground Level with an wnitial velocity of g0
feet per second. It’s helght at time t Ls wmodeled by

st) = 1et2+ 20t + 0
where the height, s (t), s measured in feet and the time, t, Ls measured tn seconds.

In which time tnterval will the object be more than &4 feet above ground?

we must solve the 'Lwequal,itg s(t) > 64 0r —16t2 + 20t > 64

/25



EXa VWPL& AT

we must solve the LwcquaLLtg s(t) > 64 or —16t2 + 20t > 64
1. Express the inequality in the form {(x) > o0, -16t* + 20t - &4 > 0

2. Solve the Bquatlow f()() = 0. 16t2 + 20t -64 =0
A6t + ot - 64 = 0 162+ 5t-4) =0 t-1)t-4) =0

t =1 sec and t = 4 sec are the boundartes

2. Locate these bouwdarg po'w\,ts on a number Line.
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Example: AppLLoatLow

we must solve the LwequaLLtg s(t) = det2 + 2ot -64 > 0

4. Choose one test value within each tnterval and evaluate.

< bt ——+>
(-0, 1] [1, 4] [4, )
-16(0)2 + 80(0) - 64 = -64-. 16(5)2 + 20(5) - 64 = -64.
<0 16(R)2 + g0(R) - 64 = =2. <0

> 0

5. The solution set Ls the tnterval or Lntervals that satisfy the tnequality
-1et2 + g0t - 64 > 0.

x|1<x<4}
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EXA mpLe: APE
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Aw object that is falling or vertically projected into the air has its height above
the ground, s (t), tn feet given bg

s(t) = —t1et2 + vt + ¢,

where v, is the original velocity (initial velocity) of the object, tn feet per
second, t is the time that the object Ls tn motion, tn seconds, and s, Ls the
ortginal hetght (Lnitial hetght) of the objeat, un feet.

In which time tnterval will the object be more than &4 feet above ground?
x|1<x<4}
The object will be more than &4 feet above the ground between 1 and 4 seconds,
not tnclusive, after release.
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