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11.1 The Square Root Property and Completing the
Square

Review of Quadratic Equations and Functions
Following is a summary of what you have already studied about
quadratic equations and quadratic functions.
1. A quadratic equation in x can be written in the standard form
ax’+bx+c=0, a=0
2. Some quadratic equations can be solved by factoring.
3. The polynomial function of the form
f(x) =ax® +bx+c, a0

is a quadratic function. Graphs of quadratic functions are called
parabolas. The shape of the graph is cuplike.

4. The real solutions of ax® +bx+ ¢ =0 correspond to the x-intercepts
for the graph of the quadratic function f(x)=ax’ +bx+c.

Example 1: Consider the quadratic function given by
f(x) =2x* —9x +4. L
Find the x-intercepts of the graph. ( & o) & Cé“? o)
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The Square Root Property
If u is an algebraic expression and d is a nonzero real number, then

u® =d has exactly two solutions:

If u? =d, then u=+/d oru=—d.
Equivalently,

If u? =d, then u=+d.

This property can be used to solve quadratic equations that are
written in the form u® =d.
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Example 2: Solve the following quadratic equations by using the
square root property.

a. 5x* =125
x* =25 Divide both sides by 5 to isolate x*.

x = ++25 A.ppl}.l the square root property. ( ﬁ}%ﬁéq 7(- %F} =6¢
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Completing the Square

How do you solve a quadratic if the quadratic can't be factored, is not
given in the form u® =d, and can't be rewritten in the u? =d form by
transposing terms in the equation? Interestingly enough, all
quadratics can be rewritten in the u? = d form by using a technique
called “completing the square”.

Finding the Term Needed to Complete the Square
If x*+bx is a binomial, then by adding [g)z which is the square of

half of the coefficient of x, a perfect square trinomial will result. That

is,
X +bx+| 2 | = x+2
2 2

Example 3: Find the term needed to complete the square.

a. X' +2x g:x @) - 1=
b. X2+§\X ng\}g {m%? - :;zg
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Example 4: Determine if each of the following is a perfect square
trinomial. Factor each perfect square trinomial.

a X +6x+9 = (Xt2x+3) =(x+3)" ; VYes

| : Y S SRV
b. x +5x+$ {K%’%>€X%'%é>i {X%’%\} ) %ﬁg

e = (xtd) Yes
C. X2+%X+% = W”%z%\){;z‘f%%} (Xf%} )Y(
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To solve a quadratic equation by completing the square:

1. Rewrite the equation in the form x> +bx=c.

2. Add to both sides the term needed to complete the square.

3. Factor the perfect square trinomial, and solve the resulting
equation by using the square root property.

) . ¥ gt .
Exarznple 5: Solve by completing the square. /@M@gw -fib , 00 X +3=+f{]
a. x"+6x-7=0

) , #as = Y A+% s 4
x“+6x =7  Add?7 toboth sides. wg prXeE-S4E4) Jogax +32 -2+
W = xe |

2
x*+6x+9=7+9 Add (gj to both sides:

s T ] j
i%»m% ton sl (s 67,1 3. ;

(x+3)2 =16 Factor the left side.

Now, use the square root property to

complete the solution. r ’*" - % E(g ) g %i%} éfé
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Compound Interest Applied Problems
Suppose that an amount of money, P, is invested at interest rate r,
compounded annually. Int years, the amount, A, or balance, in the
account is given by the formula
A=P(1+r)
Example 6: You invested $3000 in an account whose interest is
compounded annually. After 2 years, the amount, or balance, in

the account is $4320 Find the annual interest rate.
H320 = 3000 L1 1tel” > L=
%%ﬁe - ge@@g (4" re m
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Applied Problems Using the Pythagorean Theorem
The sum of the squares of the lengths of the legs of a right triangle
equals the square of the length of the hypotenuse. If the legs have
length a and b, and the hypotenuse has length c, then

a’+b*=c’

Example 7: A 50-foot supporting wire is to be attached to an
antenna. The wire is anchored 20 feet from the base of the
. ., antenna. How high up the antenna is the wire attached? Express
;\@jﬁwﬁf‘ﬁ your answer in simplified radical form, and then find a decimal
g} approximation to the nearest tenth of a foot. g - )
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Using the Distance Formula

The distance, d, between the points (x,,y,) and (X2,Y2), is given by
the Distance Formula:

d=q(x, - Vi)

Example 8: (A (Xy Y
a. Find the distance between the pomts (6,~ -1) and (9,3).
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b. Find the exact distance between the given points, and then use
your calculator to approximate the distance to two decimal places.
(7,4) and (-1 —9).
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Answers Section 11.1
Example 1: (4,0), —1—,0

2
Example 2:

a. {—5 5}

b {_M_ §_£}

2 2
d. {-ive,i6}
i/j}7—\/_ 7}

T

Example 3:
a1

b &2
4
49

C. —
4

Example 4:
a. (x + 3)2

b. x+§-
2

c|x+
4

Example 5:

a. {-7,1}
b. {—4—ﬁ1-,—4+\/1—1}
c {—4—\/8 -—4+«/g}

2 72

Example 6: The annual interest
rate is 20%.

Example 7: The wire is
attached 45.8 feet up the
antenna.

Example 8:
a.5

b. V1456+12.04
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11.2 The Quadratic Formula

Solving Quadratic Equations Using the Quadratic Formula.
By solving the general quadratic equation ax’ +bx+c =0 using the
method of completing the square, one can derive the quadratic
formula. The quadratic formula can be used to solve any quadratic

equation.

The Quadratic Formula

_—b++/b?-4ac
2a '

The solutions of a quadratic equation in standard form
ax® +bx+c =0, with a=0, are given by the quadratic formula

Example 1: Solve the given quadratic equatlons by usmg the
X @:,» *ﬁwéx "*mw
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quadratic formula.
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The Discriminant

The quantity b? —4ac, which appears under the radical sign in the
quadratic formula, is called the discriminant. The value of the
discriminant for a given quadratic equation can be used to determine
the kinds of solutions that the quadratic equation has.

The Discriminant and the Kinds of Solutions to ax? +bx+c¢c =0

Value of the Kinds of Solutions | Graph of y=ax? +bx +c¢
Discriminant
b2 —4ac>0 Two unequal real
solutions.
Graph crosses the
x-axis twice. Each
X -t iterceqT
(ategpova(
} 116 a
1 / o 1&\ %e@%w%*;@a@?
).
b? —4ac=0 One real solution (a é,/
repeated solution)
that is a real
number.
Graph touches the
X-axis. !
b2 —4ac<0 Two complex Neo
solutions that are X ML&VWQ%E
not real and are (ovyesposds
complex conjugates tp ‘We
of one another. ¢ olitioms.
Graph does not g
touch or cross the
x-axis. . A
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Example 2: For each equation, compute the discriminant. Then

determme the number and types of solutions.

a. x> +6x+9=0 N One Real Solukiouw {é;ﬁ gwé“’?fi?
as P=b-Hal
zw A D= (oY== (04 )

) o

b. 2x*> =7x-4=0 Two gﬁggzﬁ?i%éﬁé %&ﬁéé BTN %@%}»@Mﬁg
q= | Y- b Yac |

b="% D = (R4 )

C=-4 T) 5%% + b

Twe Coam gx@wx Solutiev s

c. 3x*—2x+4= 0 |
&2&@ m‘é’“{@f wi S5 48

a=% Tieoe
b =-2 wet feal Nowabans,
o b
©=4 Thiat WO Cova {?%
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avie ther
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Determining Which Method to Use To Solve a Quadratic

Equation

Use the following chart as a guide to help you in finding the
most efficient method to use to solve a given quadratic

equation.

Method 1:
ax’* +bx+c=0 and
ax’ +bx+c can be

Factor and use
the zero-product
principle.

Ex:2x*-3x+1=0
(2X—1)(X—1)= 0

factored easily X = 1, X =1
2
Method 2: Solve for x’and | Ex: 2x*-18=0
ax’*+c=0 use the square 2%? =18
The quadratic root property. )
equation has no x- X" =9
term. x=43
Method 3: Use the square Ex (2x—1)2 —9
u’=d root property
and u is a first 2x—-1=43
degree polynomial 2x=1+3
x=2-1

Method 4:

ax’ +bx+c =0 and
ax’ + bx+c cannot
be factored or the

factoring is too
difficult

Use the quadratic
formula.

Ex: x2+x+2=0

~1(1) -4(1)(2)
2(1)
1+i7

2

X =

X =

Example 3: Match each equation with the proper technique given in
the chart. Place the equation in the chart and solve it.

a. (23 =7 <o Mol wﬁ 3"
b. 4x* =-9 e e M d 2
e
c. 23 +3x=1 < R Muthod 4
f} 2 ) U
d 22 +3x=-1 <— W Medrod |
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Writing Quadratic Equations from Solutions
To find a quadratic equation that has a given solution set {a,b}, write

the equation (x—a)(x—b) =0 and multiply and simplify.
Example 4: Find a quadratlc equation that has the given

solution set. Xe-7 or ¥th . . ‘sﬁ‘j gy ~10=0
a. {—2,5} x g e &k ey 6;;} s :
C }“@ Dlx =8 =0

gff W’LK “%g& Wé’*} -~ !i@,’gj’ w*&gﬁ”i ,e‘%‘f”%';iﬂi:}

12 K== 00 X= % f 10x* x40 = O
b. {—— —} 2

o W &3{ , P § ¥ oE VA

7 AP €7l mp
f{% %4 ,%h _;gk P g‘{% s 4}%{ ﬁ.m‘%%{ é’ e m.,,%;g
X =30 0¥ e
Y =tizo oY g«;%{ =0
{ £-2¢ }5@ 438150

c. {33}

Applications of Quadratic Equations
Use your calculator to assist you in solving the following problem.
Round your answer(s) to the nearest whole number.
Example 5: The number of fatal vehicle crashes per 100 million
miles, f(x), for drivers of age x can be modeled by the quadratic

function 1.
f(x)=0.013x% —1.19x+28.24 , 10=3 , sowe for X
¢ What age groups are expected to be involved in 3 fatal crashes
SolweNar X per 100 million miles driven? X2 492 a3z 19
3= 0.033-119x+268.24 0,026
243 T 0013 xt~[.09x +28.24 -3 ff“f Y
O=0,012x%~,19x +25.24 L xa h9to3u9. v X e b19 —0.82V
- - - »mg‘gﬁigw 0.026 J N Q. azéx
‘Ez @f:; 123 ac & 15119 X ez&g%%
, *@ {www *}_g 2,;94 4 ?ﬁ?é ; 0.0
g 2§a§%{% (= ‘% j{ 9 éfﬂ' 3‘1{2%‘2’? < X & 33 %
s fz@m I 2 5815 | %
X A bld TV Wik — 131248 PG @r@W& &@ﬁeg 1% gzwé o8 WL %
L e 026 WP cted o e AQ&‘%M&% w3 wfgé«z §
XQ‘;’“:;Q“ WW § 5"\&5\?\@{; :1}{& {ii{} W%ﬁas@;ﬂ ﬁ%ké’?@";’ &f’ gen, f
0.926 - |

fii
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Example 6: Use your calculator to approximate the solutions of the
following quadratic equations to the nearest tenth.

N, a. 2.1x> -3.8x-52=0 g;@?lm
[t ] xe L3
hwﬁge g f& e
é =52 x= w§:§£§’}iv (38) -4 (2.1(-5.2)
2(2.1)
X< 33% (099 1 43,08
55 12,68
X = ﬁiﬁi@ A2

" The gt of

G
X 3,84 7,6237 o I
%Mwyw ) - . m Y
T eotwhins (s § 2.7,-04%

Y.

b. 4.5x* -10.2x+1.3=0

L X248 | x=-b ¥ [Grdac

o = mfaz“zﬂ% 2o .V

o= 1] X oD {00} H(y5)13)
b 7 | Z(48)

X= 102+ J107,00 =234
X= 103 (8764
g

é"“g#m
. s DO
Y 102 "’?fgéﬁg or X7 (02898

K
X X 6.1350
L RA 04
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Answers Section 11.2

Example 1:

3 3+x/7 3—ﬁ

' 2 7 2

N B+i6 -3-iv6
' 3 7 3
. 242 2-i2
' 3 7 3
Example 2:

a. value of discriminant is 0,
one real solution.

b. value of discriminant is 81,
two real solutions.

c. value of discriminant is -44,
two complex solutions that are
not real and are complex
conjugates of each other.

Example 3:

a. Method 3. { 5

b. Method 2. —2,2
22

3+47 3—\/7}
>

c. Method 4. {
4 4

d. Method 1. {%,—1}

—3+\/ﬁ ~3—\/ﬁ

Hoto

Example 4:
a.x*-3x-10=0
b. 10x*+x-2=0
c.x*+9=0

Example 5: The age groups
that can be expected to be
involved in 3 fatal crashes per
100 million miles driven are
ages 33 and 58.

Example 6:
a.2.7and -0.9
b.0.1and 2.1
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11.3 Quadratic Functions and Their Graphs

Graphs of Quadratic Functions
The graph of the quadratic function

f(x) =ax’+bx+c, az0
is called a parabola.

Important features of parabolas are:
e The graph of a parabola is cup shaped.
e The graph opens upward if a > 0 and downward if a < 0.
e The vertex is the turning point of the parabola.
 If the parabola opens upward, the vertex is the lowest point on
the graph.

» If the parabola opens downward, the vertex is the highest point

on the graph.
e The graph of the parabola is symmetric to the vertical line that
passes through its vertex.
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| ﬁ?&mi 4
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1&X 2

A | '__‘ . M%,ﬁi
}{M(pﬁ‘@ﬁﬁé ;__JK me %w NK %ﬁ%@?ﬁéy{»x
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Graphing Quadratic Functions in the Form f(x)=a(x —h)2 +k.

To graph f(x) = a(x~~h)2 +k:

1. Determine whether the parabola opens upward or downward. The
graph opens upward if a > 0 and downward if a < 0.

2. Determine the vertex of the parabola. The vertex is (h,k).

3. Find any x-intercepts by replacing f(x) with 0. Solve the resulting
quadratic equation for x. The x-intercepts are the points

(x,,0) and (x,,0) where x, and x, are the solutions.

4. Find the y-intercept by replacing x with 0 and solving fory. The y-
intercept is the point (0, y,) where vy, is the solution.

5. Plot the intercepts and vertex and additional points as necessary.
Connect these points with a smooth curve that is shaped like a cup.
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Graphmg Quadratic Functions in the Form f(x) = A > +bx+c.

To graph f(x) =ax* +bx+c:

1. Determine whether the parabola opens upward or downward. The
graph opens upward if a > 0 and downward if a < 0.

2. Determine the vertex of the parabola. The vertex is [-Eb— { 2b J}
a

3. Find any x-intercepts by replacing f(x) with 0. Solve the resulting
quadratic equation for x. The x-intercepts are the points

(x,,0) and (x,,0) where x, and x, are the solutions.

4. Find the y-intercept by replacing x with 0 and solving fory. The y-
intercept is the point (0,y,) where vy, is the solution.

9. Plot the intercepts and vertex and additional points as necessary.
Connect these points with a smooth curve that is shaped like a cup.

Ex mple 5: Graph f(x)=x* —4x +3
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Example 6: Graph f(x) = —x* -2x+3
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Example 7: Graph f(x) = —x* + 4x—1. Use your calculator to

approximate the x-intercepts to the nearest tenth.
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Applications of Quadratic Functions
Consider f(x) =ax* +bx+c.

1. Ifa > 0, then f has a minimum value that occurs at x :,.,E__

2a
The minimum value is f(»«-i—)—).
2a
2. Ifa <0, then f has a maximum value that occurs at x =—-—~2%.

The maximum value is f(——Z%).

Example 8: Use your calculator to find the maximum or minimum
value for each of the following quadratic functions. ¥ .4

—a. f(x)=12x"—4.1x+22
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Example 9: A person standing on the ground throws a ball into the 3
air. The quadratic function

s(t) =16t + 64t

models the ball's height above the ground, s(t), in feet,

t seconds after it has been thrown. What is the maximum
height that the ball reaches?
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In some verbal problems, the quadratic functlons are not given, but

must be formed. In these cases, follow the strategy below to solve the
roblem.

Strategy For Solving Problems Involving Maximizing or

Minimizing Quadratic Functions

1. Read the problem carefully and decide which quantity is to be

maximized or minimized.

2. Use the conditions of the problem to express the quantity as a

function in one variable.

3. Rewrite the function in the form f(x) =ax®+bx+c.

4. Ifa >0, f has a minimum value at x=—-~2%. Ifa<0,fhasa

, b
maximum value at x = “oa
a

5. Answer the question posed in the problem.

Example 10: You have 100 yards of fencing to enclose a rectangular
region. Find the dimensions of the rectangle that maximize the

enclosed area. What is the maximumarea?
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Answers Section 11.3

Example 1:
The parabola opens upward.
The vertex is (3, —1)
The x-intercepts are (4,0) and (2,0).
The y-intercept is (0,8).

Example 2:
The parabola opens upward.
The vertex is (1, —4)
The x-intercepts are (3,0) and (-1,0).
The y-intercept is (O,-%).
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Example 3:

The parabola opens downward.
The vertex is (1, 4)

The x-intercepts are (3,0) and (-1,0).
The y-intercept is (0,3).

Example 4:

The parabola opens downward.
The vertex is (3, 8)

The x-intercepts are (5,0) and (1,0).
The y-intercept is (0,—10).
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Example 5:

The parabola opens upward.
The vertex is (2, —1)

The x-intercepts are (1,0) and (3,0).
The y-intercept is (0,3).}

||||||||||||||

Example 6:

The parabola opens downward.
The vertex is (-1,4)

The x-intercepts are (-3,0) and (1,0).
The y-intercept is (0,3).

Note: Portions of this document are excerpted from the textbook /ntroductory and Intermediate
Algebra for College Students by Robert Blitzer



Example 7:

The parabola opens downward.
The vertex is (2, 3)

The x-intercepts are (2 i\@,o) or approx. (3.7,0) and (0,0.3)
The y-intercept is (0,—1).

15

10+

Example 8:
a. Minimum value is -1.3.
b. Maximum value is 1.2.

Example 9: The maximum height is 64 feet (the y-coordinate of the
vertex).

Example 10: The dimensions of the rectangle of maximum area are
25 yards by 25 yards. The maximum area is 625 square yards.

Note: Portions of this document are excerpted from the textbook /ntroductory and Intermediate
Algebra for College Students by Robert Blitzer



11.4 Equations in Quadratic Form

_Quadratic Form

An equation that is quadratic in form is an equation that can be

In symbols:
e equation in quadratic form  ax®+bx"+c=0
s substitution t=x"

e resulting quadratic equation: at®* +bt+c=0

expressed as a quadratic equation using an appropriate substitution.

Example 1: Choose an appropriate substitution and write the given

equatlons asa quadratlc equation in t. 4
—10x+9=0} t= 5+, 4 = %
- 104 +4=0 L 1
1 1 - ‘%%ﬂ L2
bx2 ~10x*+9=0 ¢ t= Nt a}( =X
“|0¢ +94=0

c. 2x—\/;—10=0 \
2t =t ~10=0
d (x+3] +7(x+3)-18=0 | t=x43 , t = (K43)
T34 80 Y

_ P L
e x?-x"-6=0 ) “%;3"%§ ) 4= (x )

AT~ £=b =0

Solving Equations That Are Quadratic in Form

To solve equations that are quadratic in form:

1. Choose an appropriate substitution and rewrite the original
equation as a quadratic equation in t.

2. Solve the quadratic equation in t.

3. Use the original substitution and the t-solutions to find the x-
solutions.

4. Check your solutions. If at any time during the solution process
you raised both sides of an equation to an even power, a check is
required, since raising both sides to an even power may introduce
extraneous solutions.

Note: Portions of this document are excerpted from the textbook Introductory and Intermediate
Algebra for College Students by Robert Blitzer
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Example 2: Solve the given equations.
x*—10x* +9=0

let =2 4% (x3)%= x1 A

15— 1ot +a=0

(+-qUt-1)=0
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b. x*-10x*+9=0

1*=10+ t4=0

(4-a)+-10)=0
E ither
ﬁ@ . @3 = 0 s agiw* | = O
A+ £ -4= 9+0 E I+t ~|= 140
t=q |71
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Finding x-intercepts of a Quadratic-in-Form Function

To find x-intercepts of a function, substitute 0 for f(x) and solve the
resulting equation.

Example 3: Find the x-intercepts of the given functions.
a. f(x)=x"-13x*+36 eheedde

nd o~ A‘l'cwc‘e,.(ﬁ St Y =0
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Answers Section 11.4

Example 1:

a. Lett=x*. +*—-10t+9=0
b.Lettzx%. t?~10t+9=0
c. Lett=vx. 2£*—t-10=0
d. Let t=(x+3). t*+7t—18=0
e. Lett=x". t*-t-6=0

Example 2:
a. {—3,—1,1,3}

b. {13/0]
c. {1,6561)
.

e. {-1-12}
)

Example 3:
a. x-intercepts are (£2,0) and (£ 3,0)

b. x-intercepts are (1,0) and (512,0)

Note: Portions of this document are excerpted from the textbook /ntroductory and Intermediate
Algebra for College Students by Robert Blitzer



11.5 Polynomial and Rational Inequalities

Interval Notation-Review

Intervals can be expressed in interval notation, set-builder notation or
graphically on the number line. The following chart shows the
different notations. You may use interval notation, inequality notation

or set-builder notation to depict intervals.

Let a and b represent two real numbers with a <b.

Type of Interval | Set-Builder Graph on the
Interval Notation | Notation Number Line
Closed [a,b] {Xla<x<b} <«  m—
Interval A b
Open (@b) {x| a<x<b} <« —>
Interval a b
Half-Open | (a,b] {X| a<x < b} <+ —>
Interval a b
Half-Open | [a,b) {X| a £ x<b} <+ —>
Interval a b
Interval [a,) {X| a< x < oo} or < >
That Is Not x| x > a} a

Bounded on

the Right

Interval (a,) {X| a< X < oo} Or <« —~
That Is Not {x| x > a} a

Bounded on

the Right

Interval (-o0,a] {X|-coc< x < @} or < 51 >
That Is Not {x| x < a}

Bounded on

the Right

Interval (-0,@) | {X|-e< x < a} or <) >
That Is Not {x/ x < a} a

Bounded on

the Right

Interval (=00,00) {X|-c0 < X < o0}

That Is Not or < >
Bounded on {x|x is a real no.}

the Right

Note: Portions of this document are excerpted from the textbook Introductory and Intermediate
Algebra for College Students by Robert Blitzer.
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© Example 1: Write each inequality in interval notation.
a x>-3 ¢ ey S i L3, %{s}
.¢5 o 3)
b. 5< X < oo ». sy -)t {:% ; %\}
c. x<7 ; (-0 ,:?}
d. 4<X<oo .< E E:M%; F&a}

‘m 0 Lé e }

Example 2: Write each interval in set-builder notation.
a. [-4,) = %x | 42 x<D0F0¢ € x | X,}}.-.q%

b. (w5 = § 2l ~o0< <55 or §212<5%
c. (7,21 =%kl -F< kK £-23
d.(—1,4)::%é'&“’i<g<%€3

Example 3: Graph each interval on the number line.
a. [-4,)

b. (-o0,5)

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



Polynomial Inequalities

Definition of a Polynomial Inequality
A polynomial inequality is any inequality that can be put in one of the
forms '

f(x)>0 f(x)=0

f(x)<0 f(x)<0
where f(x) is a polynomial. Recall that a polynomial is a single term
or the sum or difference of terms all of which have variables in
numerators only and which have only whole number exponents.

Teat X =4
Solving Polynomial Inequalities (hr~2( 93206
Solutions to a polynomial inequality 6-%-320
¢ f(x)> 0 consists of the x-values for which the graph of f(x) lies €~12 &
above the x-axis. 2o

o f(x)=0 consists of the x-values for which the graph of f(x) lies TRuE!
above the x-axis or is touching or crossing the x-axis. ’
o f(x) <O consists of the x-values for which the graph lies below
the x-axis.
e f(x) <0 consists of the x-values for which the graph lies below
the x-axis or is touching or crossing the x-axis.
Thus the x-values at which the graph moves from below-to-above or
above-to-below the x-axis are crucial values. These x-values are the
solutions to the equation f(x)=0. They are boundary points for the
inequality. ’
Example 4: Solve the given inequality by usmg the graph of the
correspondlng polynomial function. }/ =
Inequality : | x -2x-320 \\ ¥o-2x-3 =O

ve .
Correspondu%g golyno |al function: f(x)=x*-2x-3 (é ‘};‘J(X ~»)=0
- f h! v

&',{.E"_‘:(") a2 )‘\"';2) ={0
Roumds ﬂg\ Zaawdﬂfz u
f
: { (
Solution: ? v 1 NG &5 +—t (" —
o (—¥0, - UEgr —T o b
~ Test T rest T
s 5 e Y
) 2R 2 rA320
Note: Portions of this document are excerpted from the textbook Infroductory and intérmediate —§7¢5 \_J ID I
Algebra for College Students by Robert Blitzer. “{ +4-220 Tl 2 /P
8§22 O B ﬂcse, ¢ alpue
20

Tevey



Procedure for Solving Polynomial Inequalities Algebraically

1. Express the inequality in the standard form f(x) > 0 or f(x) <0.

2. Solve the equation f(x)=0. The real solutions are the boundary
points.

3. Locate these boundary points on a number line, thereby dividing
the number line into test intervals. If the inequality symbol is “<” or
“>", exclude all boundary points from the test intervals.

4. Choose one representative number within each test interval. If
substituting that value into the original inequality produces a true
statement, then all real numbers in the test interval belong to the
solution set. [If substituting that value into the original inequality
produces a false statement, then no real number in the test interval
belongs to the solution set.

5. Write the solution set, selecting the interval(s) that produced a true
statement. The graph of the solution set on a number line usually

appears as
-—) (—» OF < () »
Example 5: Solve the given inequality.
a. x*-2x-32>0
Boundary points: v = ~| & ¥=32 q
Graph boundary points on a number line: ; (’{
& L e
Identify intervals and complete chart: Wﬁ O %
Intervals | Representative | Substitute into Conclusion
Number Inequality
(—eo—1) -2 (-2)° —2(-2)-320 | True. Thus
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Write the solution in interval notation.

Note: Portions of this document are excerpted from the textbook Introductory and Intermediate
Algebra for College Studenis by Robert Blitzer.
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Solving Rational Inequalities
A rational inequality is an inequality that can be put in one of the
forms:

P

P o PO,

Q(x) )

Procedure for Solving Rational Inequalities:

1. Write the inequality so that one side is zero and the other side is a
single quotient.

2. Find the boundary points by setting the numerator and the
denominator equal to zero.

3. Locate the boundary points on a number line.

4. Use the boundary points to establish test intervals. If the inequality
symbol is “<” or “>”, exclude all boundary points from the test
intervals. Also, exclude any boundary points that make the
denominator equal to zero.

5. Take one representative number within each test interval and
substitute that number into the original inequality to determine if the
inequality is true or false at that representative number.

5. The solution set consists of the intervals that produced a true
statement.

Note: Portions of this document are excerpted from the textbook Introductory and Intermediate
Algebra for College Students by Robert Blitzer.
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Example 6: Solve the given inequality. Write your answers in interval
notation.

x+5<0
X+2
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Quadratic and rational inequalities can be used to solve applied
problems.

Example 7: A model rocket is launched from the top of a cliff 80 feet
above sea level. The function

s(t) =—16t*> +64t+ 80

models the rocket’s height above the water, s(t), in feet, t seconds
after it was launched. During which time period will the rocket’s
height exceed that of the cliff?
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Answers Section 11.5

Example1:
a. [-3, o)
b. (5, «)
C. (—oo,7)
d. [-4, =)

Example 2:
a. {X|x = -4} or {x| -4 < x < o0}
b. {x|x <8} or{x -~ <x<5}
c. {X|-7<x<-2}
d. {X]-1<x<4}

Example 3:
a. < {e=~ R ey,

Example 4: (—oo,—1]U[3,0)

Example 5:
a. (—oo,—1U[3,00)
b. (—eo,—4)U(-1,2)
Example 6:
a.(=5,-2)
b.[-4,-2)
Example 7: (0,4) The rocket is above the cliff between 0 and 4
seconds.

Note: Portions of this document are excerpted from the textbook /ntroductory and intermediate
Algebra for College Students by Robert Blitzer.





