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Notes.-3=1 Graphing Polynomial Functions Date Period

Each of these functions is a polynomial function:
) fx)=x bfX)=7-2x ¢ fx)=5C+2x-12 d) f(x)= %xz _5x+79

Each of these functions is NOT a polynomial function:
Of0=23x"  HI)=26*5) . | g fw=F h)

A polynomial function ° V)Cb at UL(((&-\r Oht, +U/m

| No vanabldS dn tine NponudS
nO froctional exporras
N0 Nedative EYPOrorcts

Definition of a Polynomial Function —
A polynomial functionis ! =y of\ ()UWH ﬁ/{y) A1 0N

whose exponents are _NON - Y)Qﬂa/ﬁ v qV\"rfA LYS

Standard Form of a Polynomlal Functlon "
g(x) =3x" + 4x +x-x"+6isa PO\ qh()!Y‘l al functlon (Recall that even 6 can be
written as X .) However g(x) is not written ,gl standard form. The standard (or general)

form for g(x) is Q()(\" 4")(5 / 43 ™, ¥

For a polynomlal to be in standard form, AL QAM\‘W O myst bQ/\ h t
des Cﬂr)durﬂ ordex”

Polynomials have the following characteristics: & \/(LimplL @%y 3’)( o 3% _.,XJ,.W
(5(‘4\( Degree: -1\ H\E,)\V\Q&\ POW\U of an f»béw\i//\i

g) ‘b’)'#'of‘Terr‘n‘s;-‘.-:\:tS of mongmial 4erms
(‘h(5>) Leading Term: Apt  mmon@omod “ermn % A hig)\f WS (ﬁﬁ e
Kq% d) Leading Coefficient: J‘T S C(.‘Yegjgl w W @{* "/M UL("AO) W&j T rm

:\s) Constant Term: e\'}\& *@y "2 \/Vi"ﬂq W - A VMW,/



Math III Notes 3-1-

Graphing Polynomial Functions

Ex 1) Are the following functions polynomial functions? If so, put them in standard form
and state a) the degree, b) # of terms, c) leading term, d) leading coefficient, and e) constant
term. If not, then tell why not.

a) y=3x2+5

Q) Znd U{fﬂbﬁ*%)
b) 2

c) X

d) 3

e) 5
d) y=7t2—8t+6
bB 2 S

e\ N

a) -1

&) L

il
N\

Large-Scale Behavior of Polynomial Functions

b) y=dx*-7Jx’ +10 c) y=5%-2

NU"i G WH hg}m«ﬂ
im@(im 1 bi < u{)
»h’acn onay. lepwuwf

e) y=3.1-8x +5%° —
a) g‘:m

Ex.2) Consider the polynomial f(x) =3x*+x +6.

"a) What is the value of f(x) when x=2? 32T+ 2 40 = 20
What is the value of just the leading term when x=2? |2~ (0 2
Notice that when x=2, the value of the leading term makesup /<~ 27@«@

the whole polynomial.

b) What is the value of f(x) when x=100?
What is the value of just the leading term when x=100? 20 u" ) OL
Notice that when x=100, the value of the leading term makes up 20. [0

of the whole polynomial.

In general, if x is Jaw M €r)10UL ﬂ

calculating the value of

N‘W ,J.A/ £ x
X&/ﬂ/w ‘/k@)u \ﬁy! «I#y/
Oxper uA

12.3x* f)y =x° + 5x
U\) Ind J «ﬁ a3,
k} ¥ InS
‘C} ;g
a) !

€) 0

4 64
W' /e

of the value of

3( 109 +100 +He = 30, 100 M‘w%
) —p~ | )

gf the value

, we can estimate the value of a polynomial by

h/‘u‘ i~ k-j (Lo« LGJ"Q°“}Jrf\

Thus, for the function f(x‘)’ for large values of x, the algebralc expression “3x”” is
approximately equal to 3x* + x + 6.

If this is what happens numerically, what would you think would happen graphically?



Math III Notes 3-1 Graphing Polynomial Functions

Ex 1: Compare the graphs of the polynomial functions f, g, and h given by...

if(x) = x* - 4x3 - 4x% + 16x g(x) = x* + x3 -8x%-12x - h(x) = x* - 4x% + 16x - 16

On a large scale they all resemble the graph of ...

On a smaller scale, the graphs look like...

‘ “.’6@ 3(_50) £

2 e
A a 'K T T /-
—— { i
V4 / ‘_,é’ T i .
e\\ ‘g‘: / s A o, % fuf 4
el / \ /
N\ -
Zeros of a Polynomial Function ¥
The zeros of a function are the values of Z that make ! equal zero (that is,
the values of __ X that make the {1uac4ior equal zero).
The zeros of a function are also sometimes referred to as:
Y0OtS, SOILLhONS, X—~indercopts
The total number of zeros that a ponnomlal function has is always equal to the
“JUJ‘Y e of the polynomial. Also note that every _Z€L0 __ corresponds to a
I Ué A (.,E . For example, if x = 2 isa__ZEXD then
x-2isa__ T «,L XU* - . - , 20,0C
£00) = X By—14 i
v Yj/? / ro }’i ( ] —
-( y \/ - ) ;VQ\‘/ \V4 - = 2 \ \N/ — /b — Tﬁ/
Bumps/Turns (X=X A 3) X - & .

Polynomlal funcflons also have another characteristic that we refer to as bumps or turns.
Limp [TIAKY] corresponds to a change in direction for the graph of a function.
Between any two consecutive _Z 4N S  there must be a UL np / f’b”i Bécause the

graph would have to change direction or turn'in order to cross the x-axis agam
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How does the number of bumps/turns compare to the number of zeros?

Type of polynomial Typical graph shape # of zeros  # of bumps _
2" degree \ \ &
bl 7 \ €
_ ﬁ ; o &
3" degree <
/ T F. S
(\CLM;M Q;:\> 2 — %
Ii \‘“
4™ degree p (
4 ¥

\%
(\Qﬁwzmv\) ! /
ol /

| Y | -
Multiple Zeros

Consider the functions f(x) = x? - 8x + 16 and g(x) = x> + 3x? + 3x +1. How many zeros should
f(x) have? A What about g(x)? _=__ Now look at the graphs on your calculator and

S

determine what the-actual zeros are. .
900
._PG() A //& Y . //'
e;/ N
jt I'a
"""\ : N 3}3 /-—-%
\V \l/ \h

For f(x) we say that x= L’g is a_A0UDU root and for g(x) we say that x =~

isa V*-”t’w gf Le root.

If the graph of a polynomial function POUNCLS  off the x-axis, then the zero at that
point will be repeated an _ AN~ number of times.

If the graph of a polynomial function crosses the x-axis but looks ’{ ? d HJJ&{@» there
then the zero at that point will be repeated an add number of times.

¥

.

| //@ Jj—

m\

""'I?’“WT‘!“ ) S {g»(_’luryﬂ

N
o

¥
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Ex 1) Identify the zeros (roots) and factors of the following polynomials.
T

124
-

4t

Polynomials in Factored Form

If we know the zeros of a polynomial function then we can write the polynomial in factored
form, and can use the factored form to come up with a formula for the polynomial.

Factored Form for a polynomial is f(x) = _(4 (/Y’ V \[X v ﬁ«YX Va)..

(and so on depending on the number of facTors) where ais _OL Q‘QL)\+M )’1”
and the "r's" are _*e. (Cooks

(or- Zﬁm%?
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Ex. 2) Find a formula for this polynomial.

. 9 b = 20
e Z bumpS —» 2 {ijzgy\@{_; ¥ 3 reets.
i OUN G

1 ¢ “Rooks Factors

X2l =—3 X+ =0
71 Xe B —=—3F x-320

9~(V\+t:robp_t+* . XES /7 X-3=0
g CO) '%>
Ust for formuda y=a(x HYV-3)(%-3)

e 3= a0 (o+iYo- 3Y0-3)

] N -
i ’g O"‘HXX: QX);_%} —3 = o CIYR3) |

- — ‘;Qq )
=21 4=:-3 |

R

g % -

Maximum and Minimum Values of a P:fynomial Function 1 =

Another important characteristic of polynomial functions is their maximum or minimum
y-values. Polynomials may have a Y/ (2 41Ve"  maximum ora VLAAATVE minimum,
which means a maximum or minimum value within a particular range of x-values. They may also
have an _QUDS0 1 4¢) maximum or an __ (D4 minimum, which

means a y-value that is a maximum or minimum over the entire domain of the polynomial.

Ex 2) Sketch a graph of h(x) = x* + x3 - 8x2 -12x and identify any maximum or minimum values.

7“ 2 /,
- \ /
\ / 3
\ 5 /

Veladive -
in oot
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3 1 Practlce Form K
= . N\
Polynomials, Linear Factors, and Zeros
Write each polynomial in factored form. Check by multiplication.
1.5+ 11x? +30x
To start, factor out the GCF, x. x(x? + 11x + 30)
A\ \
X (+5Y XHo)
2,5 -3 -x+3, 3.x7-4x-12
/o, r'}a. i ~ { - .-0 & \
’>(’f /,ff:%)ﬂ\\{(\y ——v%} {')[ » / 2)
SV YA
{ Y § X- )
4.x - 8lx 5.x° +9x> + 18x
N 2 Ot \ //‘ .\"\
X(X%-gl) Y (X 4y +19)
Y (xAa Y -9 FPE AR
Find the zeros of each function. Then graph the function.
6.y=(x+2)x+3) 7.y=x(x - 1)(x+3)
)f = C ,- 1 on
;‘.;;f = \ }'a/ = - -ﬁ
8.y=(x-4)x-1) 9.y=x(x-5)(x+2)
\XZL;)% \Y *“0 ""6 XF’Z

Write a polynomial function in standard form with the given zeros.

10.x = -2, 1,4

To start, write a linear factor for each zero. x=(=2)x-Dx-4
Simplify (x+ 2)(x - Dx-4)
%f s DS /r 2. ‘
3\
y 4~ / » ’W t{ [c‘:,
11.x=3,0 12.3,-8,0 f
N / N\ N 7 N\
(\}(-5}3’/) (X)\/XA% (3{,%,,@ *
X Z2_ -:1‘)/ ¥/ Y 2 \
(X "3V 1D )/
13.x=3,-2,1 . 14.x=-4,1 Vq"y 14«;(
(L =2 2() (XY X=)
y:» A=l xPayox X wax -4
(X% vy

- (,’,f}/,, {) i \?(2—» 4 */f % ¥}

Y or G if

A S P A1
—HX #w%
X 21y y 4
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Practice (continued) Form K

3-1 — \

Polynomials, Linear Factors, and Zeros

Find the zeros of each function. State the multiplicity of multiple zeros.
15. y=(x-3)’(x+ 1)

To start, ldentlfy the zeros.

"Vﬁ(f/ﬂ}/

The zeros are 3 and —1.

é\

“’i}a >{( E\'

16.y=x"+3x+2 17. y = (x + 5)?

Y H2Y S 1) (A% L5
18.y=(x - 9)° 19y 2x —2x
o/ A 2 b,
LY 1 A U ﬁ’ {/“f{ ) - N
Y=o wit X=I il

Find the relative maximum and relative minimum of the graph of each function.
20. fix) = -3x> + 10x* + 6x - 3
To start, use a graphing calculator.
(An approximate viewing window is
-5<x<5and-10 SySBO.)

ﬂ”fﬁ

r (3. %’Q“?
. 9

?’;f‘

2. /) =x '+4x Lt
£ 5

emw,s@‘x@”\ ww ?)
23. Reasoning A polynopmal function has a zero at x = b. Fmd one of 1ts facto

/”‘L}/

22, f(x)=x3—6x+9

EYWE‘H&& —

24. The side ofa;cube measures 2x + 1 units long. Express the volume ofthe cube as a
polynomlal ‘ :

 is 2 tlmes the height. The sum ofthe length, width, and helght

of the box is 10 centlmeters .

a. Write expressions for the dimensions of the box. i -

b. Write a polynomial function for the volume of the box (To start, write the
function in factored form).

c. Find the maximum volume of the box and the dimensions of the box that
generates this volume,

O oy Velnee ;

y’

Prentice Hall Algebra 2 « Teaching Resources
Copyright © by Pearson Education Ine  or ite affiliatae Al Rinhtc PBacamiand
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Finding the E oS of a polynomial function will help you:

* factor pmdwowwﬂ/
. SVWh e puf ymmfae’

* Ve . relattd pelynomial €guadror,

Writing a Polynomial in Factored Form

What is the factored form of x*-2x2-15x?

)( (y e 2_)( - IS) Factor out the GCF, x.
X ( | 6YY +—5> Factor x*-2x-15
Check:
\Y ( )(2- 2| 5> Multiply (x-5)(x+3)
)( Wi 2_Y 1’, |6 )‘ | Distributive Property

Roots, Zeros, and x-intercepts

The following are equivalent statements about a real number b and a polynomial
P(x)=ax"+a,_x"" ++ax+a,.

* X-b is a livear factor 0{ PO'j homiai P(»)
+ b is a 20 of tha polyhomial function Y =P(%)

+ bisa voot (or soaiod of polynomiat 90
e@uai‘fw)&—

* LIS g~ )(—in*craa— Sﬁmﬁra,ph OCJ:P&)
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Finding Zeros of a Polynomial Function

What are the zeros of y=(x+2)(x-1)(x-3)?

Use the Zero-Product Property to find the zeros.

Y 4 2 \/ - Y2 = O
KT &4 =0 X—\| =0 . » -
< e L4 - v

4 e

E‘/ = ~7) /= | s =

\ = y* ! \4 | ¥ = =

Factor Theorem A
The Factor Theorem describes the relationship between the <A NI AT DY of q

polynomial and the ZATS ofa polynomial.

Factor Theorem

The expression x-a is a factor of a polynomial if and only if the value ais a zero of the

related polynomial function.

Writing a Polynomial Function From Its Zeros

A. What is a cubic polynomial function in standard form with zeros -2, 2, and 3?

h V g \ 7 \ ’
A Y)= W | .
» v & V o~ Y —=
{ i:_,;j'
{ ~
— A . & —
—— / y =
x. - L~$ Wil A}
: S0 INT SR
)
- Q.
= Y - 2y _Lh . '
N\ Ty ' 'V
' ) X 1T\ &



Math III Notes 3-2 Polynomials, Linear Factors, and Zero

B. What is a quartic polynomial function in standard form with zeros -2, -2, 2, and 3?

909 = (DN (¥-2X(%-3)

()( ety ) X 5y +0)

71
X -6y3,, =
' 4 - +~

- 3 '
Glrk= X = X - 10y vy + 24
Graph both functions.

1. How do the graphs differ?

2. How are they similar?
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Multiple Zeros -

when e Factors are npuu‘w'
* X (X-2Dx-2(x-2)

Zero of multiplicity -

X-a appears n +ineS as afactor
X B (-D(-2)(x-2) » Zerp IS 2., hultipliCity 18 3

; 3 :
EX: (X417 > 2011 15 -’ mw\—\'ip\\u{:lj K3
How Multiple Zeros Affect a Graph

If ais a zero of multiplicity nin the polynomial function 9 = P(\( , then the anlvr“

of the graph at the x-intercept a will be:
* ot o lintar if h=I
+ Close to %uadmm‘o ith=2
. c(0se TO (ubit i N=3
. and So OnN ...

Finding the Multiplicity of a Zero

What are the zeros of f(x)=x*-2x>-8x>?

72108
£6d= x*(x%2¥-9) f
= Y2 (Y-)(X+D)

What are their multiplicities?
O:meb2 himept —25mef
How does the graph behave at these zeros?
Av 0 > @M&O’M’C/
AU = (war AF-27 Unuwr

. 0,0,4,72
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CC3 Unit 2, Polynomial & Rational Functions Name:

Notes@ Real and Imaginary Numbers Date: Period:

Deriving the Quadratic Formula

ax’ +bx+c=0

XZ 1 Obi— X + c -0 Divide each side by a.
\X 2 t b - < Rewrite so all ferms containing x are on one side.
aX = Qq |
W2yl 47/_}3_)’—1 G’J‘ T Complete the Square.
a La a - a \VAV S F S S P
CY -G E: ,’_j:ff_‘ Factor the perfect square trinomial. Also simplify.
2a/ = Hq?

Y+ b _ 3 , b2-Yac Find square roots.
29 = Yaq=>

\ = — b +\ bz _Yac Solve for x. Also simplify the radical.
24 2a
- —b*Jb*_tac |simplify.
2

The Discriminant

ay\2+by+cj =0 X =

Wit a,b, ¢ ore read 4
If b* —4ac
*  is greater than zero, then 2. Ve <o bg
. is equal to zero, then \ \eal SOLLH‘QD

*  isless than zero, then Ao inary S&_\.‘_H’I'Qﬂs/ ho read
C‘(\Oh~qr(_c&> ~J

Non-real solutions to the quadratic formula are known as lma 3 i ﬂ!]%!’ nium m’ S,

—bx+/b* - 4ac

2a




Notes 2-2

Real and Imaginary Numbers

Real numbers and Imaginary numbers are a subset of a larger set of numbers known as

Comp ey

Essential Understanding

NWNDAE

The complex numbers are based on a number whose square is __ " |

- . . . 2‘
The \magx halﬁ_ﬂbﬂ"s the complex number whose square is -1. So, L:__""_’_‘_‘__ and

L=N=L

Square Root of a Negative Real Number

For any positive number a, v-a =J-1ea =v=1*Ja =iv/a.

J-5= (V5

Simplify a Number Using 7

How do you write v—18 by using the imaginary unit i?

SRR IE)
L - V13

L 3VZ
20,V =

An Jdonasinah b

numbers ahd b= O.V

-

Multiplication Property of Square Roots

Definition of i

12

Simplify. A

Note that (/=5) = (v5) = (/5 ) = =15 = =5 (ot 5).

ZQe—Pfde'

i You can write a complex number
i intheforma + bi, wherea and b
are real numbers,

i b =0, the numbera + biisa
real number.

fa = gand b # 0, the number
@ + biis a pure imaginary number.

WR‘ Key Concop’i Complex Numbers

imaginary
fart

Compl

Numbers (a + b/)

_ Pure Imagina
Numbers = [
O+bio*0) |

SpuaiL

is any number of the form a+bi, where aand bare real



CC3 Unit 2, Polynomial & Rational Functions Name: K?j&jj
Notes 2-3 Imaginary Numbers (contd) Date: Period:

Complex Number Plane

In the COmpla¥ number PlA the point

(a, b) represents the complex number @+ bi. To

graph a complex number, locate the eald

part on the hommaxis and the
\lYY\ag\Y\CLYﬂ part on the VLV‘HCQ,Q axis.

‘The MQME_VQJM of a complex number is

| / | its distance from the origin in the complex plane.
| b - la+bi| = Va? + 57
| 3-2(]| = {13 |

imaginary axis

Graphing in the Complex Number Plane

What are the graph and absolute value of each number?

A -5+3i
|-5+30] = V(-5)*+3*
-

= o+i)

- Jom“_(,z.

= V30

= b

Adding and Subtracting Complex Numbers
To add or subtract complex numbers, combine the real parts and the imaginary parts
separately. The associative and commutative properties apply fo complex numbers.
What is each sum or difference?

A @4-3i)+(-4+3) B. (5-3i)-(-2+4i)
Y-30-4 +3 5-3F2-Hu
t--3u 3 S+~ 3~

0 <)~




Notes 2-3

Multiplying Complex Numbers

You multiply complex numbers a+ bi and ¢ + dias you would multiply binomials. For imaginary
parts biand di, (bi)Xdi)= bd (i} = bd(-1)=-bd.

Example: What is each product?

A (GiX-5+2i) —I5¢ + >
150+ (D
(15L-b)

B. (4+3i)-1-2i) Y- B( +30- By

e S @FsY

c. (6+i)-6-i) 4+ +ll-lL~1%

2o - (D
Ao+l =
The solution to this problem is a real number. "l

Number pairs of the form a +biand a-biare MQL__ _QQ_D&_L%{HQS_

The product of these types of pairs is a real number. -
(@+bifa-bi)=a®=(bi)* =a* -b%* =a® -b*(~1)= a* + b?
Dividing Complex Numbers '

You can use complex conjugates to simplify quotients of complex numbers.
What is each quotient? '

L O¥12 -3) o ZZTi=3(® g 2¥3i_ N4 . Z¥Bie3i+i?
C3 -3¢ ~9q(% T1-4i e ) 4y - Y —blt
= Z20i+3p - 20is30 = 2+ i+ 2D
= 9 | = 10D
-0 4\
. 11
271 3 = -0 :
’————"'-\—-/ - - ll\
+ 2L
7779 IR



Notes 2-3 Imaginary Numbers

Finding Pure Imaginary Solutions

What are the solutions of 2x*> +32 =07

2¢*= -2
<z
X

.\
w b 1 e !
-

X ‘ A <

+ )

V\’

Finding Imaginary Solutions

What are the solutions of 2x*-3x+5=07 USf. (@md%d—’ C /B‘/Wm

- b:\-‘—\ﬂﬁi—#ac
- 2a
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Name: K(guj

Date:

U

Period: &%

CC3 Unit 2, Polynomial & Rational Functions
Notes Quadratic Equations

Solving Quadratic Equations Review

\
Some quadratic equations can be solved by %ﬂ%fh’)&} .
Others can be solved just by using _ SZUAE ot

ANY quadratic equation can be solved gy using 661(/\&‘!{ et & %Ymuia

Solving by Finding Square Roots

a. 4x* +10= 46
o -10

Yy = 30
¥ 7
¥
X=+2

Determining Dimensions

b. 3x*-§=25
S +D
545
3y*= 30
> 2
X =10

While designing a house, an architect used windows like the
one shown here. What are the dimensions of the window if

it has 2766 square inches of glass?

| 3 Fing the @rea GfThe wWindow

G’(durg@z‘*: LW () = 2x%in

(spmi =5

. Q_’/|'
’2\"”(’\79 =5

2-
L =

o

% .sz.

Total Ara 2 2% ¢ G\ _ 2100

Sowvg Aov X2 w2 (241)- 2700 '
Longtnh Cant b YWqoahVL. So | = 34 W= g(gq): ()

Y= radiys

w2 500 g B
A+

NY
Pa M =3






Notes 2-1 Polynomials & Rational Functions

Solving a Perfect Square Trinomial Equation
What is the solution of x* + 4x + 4 =25?

Factor the Perfect Square Trinomial )( Z v L,l\/ H—l' = 25
(W+2)%= 25
yt2 =+ b

Find Square Roots

Rewrite as two equations

Yi3= -5 x+a-=

Solve for x
)( - - r7 j >( - 3
Completing the Square

If x* + bx is not part of a perfect square trinomial, you can use the coefficient b to find a constant c so
that x® + bx + c is a perfect square. When you do this, you are Com D\ thﬂ P %f)}\l/{afwf‘he

diagram models this process.

£, i
s b = v
b ) ) ; :
/ :
A fz
- U x B ' Y
: |
X+ by ‘2 by
b | !x . co—
X= 1 b): - l...tlj % .2 !
L2/

You can form a perfect square trinomial from x* + bx by adding (b

\2/

(B (.0
\2) "7 "2)

x> +bx +






Notes 2-1 Polynomials & Rational Functions

Example: What value completes the square for x*-10x? Justify your answer.
Y0¥ Jddtnkify, by h=-10
VoAV - ()% Find  (2)2
Qz) ( 2> (-2 (}>

, . A |
Add e values of (8)" 0 Complte
e Sﬁbua e .
3 _, sa e, oft & binomicd
X TN HZE = (4-60)" Roaike aS Hha Square o) & b :
Solving an Equation by Completing the Square
1. Rewrite the equation in the form x* + bx = ¢. To do this, get all terms with the

variable on one side of the equation and the constant on the other side. Divide all
the terms of the equation by the coefficient of x* if it is not 1.

X‘Z, 0¥ + 25

2
Complete the square by adding (g) to each side of the equation.

Factor the trinomial.
Find square roots.
Solve for x.

i W N

Example 1 - What is the solution of 3x>-12x+6=07?
— (ﬂ = L(ﬁ

2Y % ==

VEIRY - —0
Sy -2 —

: 3
,4..’— 2 \‘2_ *
Py e 2O
Wt k= - 244
(-2 =2

v-2 = xJ2
w2-xE xR

Y= 2 4/ 2 = 27— N2
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Example 2 - What is the solution of 2x* - x +3=x+97

IXZ=Y = X T
—¥ =X
2N "-2v = =20 =
3 3
i L
X*-x=3 (- s
2 4\ o |
(- x4k 4*4 4

(X - /) 25

X= 5 L \ 325

Whatis y = x* + 4x -6 in vertex form? Name the vertex and y-intercept.

| A2
a(X-N) +x = ¥ h

,\j :y2¥qy@” X4 = b
-1 (£)-
¢ =" W Ry b=y

i o

g: '()(4—2_3‘_,!0 (¥+‘2 = +(D

j (W’@ —~lo
n

2

Writing in Vertex Form
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Class Date

Practice

1-4 =& —

Completing the Square

Solve each equation by finding square roots. To start, remember to isolate x*.

1.x°-9=0 2.x°+4=20 3.2 +15=16
=9 =16 =1
4.2%° - 64=0 5.4 - 100=0 6.5x2-25=0

of the wall is 300 ft’. .
a. What are the dimensions of the wall? \G -
b. If each can of paint covers 22 ft>, will 12 cans be enough to cover the wall?

7. You are painting a large wall mural. The wall length is 3 times the height. The area . )

8. The lengths of the sides of a carpet have the ratio of 4.4 to 1. The area of the carpet
is 1154.7 ft*. What are the dimensions of the carpet?

9. A packing box is 4 ft deep. One side of the box is 1.5 times longer than the other.
The volume of the box is 24 ft>. What are the dimensions of the box?
y ) mf&é)\{‘%{}‘ I@. ﬁ’s .
O?%é L= a ! @ %) y = o)
A=y~

Solve each equation. To start, factor the perfect square trinomial.

10. x> — 14x + 49 = 81 1M1.¥°+6x+9=1 12. 9x°— 12x +4 =49
(x—7) =81 (x+3y=1 (Bx -2y =49
13.4x° + 36x + 81 =16 14.x° +2x +1=36 15.x° - 16x+64=9

Prentice Hall Algebra 2 « Teaching Resources
Copyright © by Pearson Education, Inc., or its affiliates. All Rights Reserved.
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Name Class Date

1 4 Practice (continued)

Completing the Square

Complete the following squares.

16.x°+ 8x + 17. x>+ 20x + 18. x2— 14x +
8> (20}
= =42 =1 —_— =
(3) =410 2)

19. x*— 24x + 20.%+34x+ | 21. x>~ 46x +

Solve the following equations by completing the square.

22. x> —8x—5=0 23.x°+12x+9=0 24. x> —10x=-11
¥ —8x=5 ¥+ 12x=-9
X ~8x+16=5+16 ¥+ 12x+36=-9+36
(x—4)*=21
x—4=x21
=
25.2x* +11x - 23 = —x +3 26.x" — 18x+64=0 27.3x> —42x +78 =0

Write the following equations in vertex form.

28.y=x"+10x -9 29.y=x" - 18x+13 30.y=x"+32x-8

Prentice Hall Algebra 2 » Teaching Resources
Copyright © by Pearson Education, Inc., or its affiliates. Ali Rights Reserved.
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Math ITI
Notes 3/3/Solving Polynomials Equations Date \_} Period
To solve a polynomial equation by factoring:
1. Write the equation in the form PC%) =0 for some polynomial function P.

2. Factor _ P{ X 2 . Use the Zero Product Property to find the Raots |

Solving Polynomial Equations Using Factors
What are the real or imaginary solutions of each polynomial equation?

A. 2x’-5x* =3x

2WX3-54%*.23<« =0

Rewrite in the form P(x) = O.

.Factor out the GCF, x.

X (2x*

—Sx =) =0

X (2x+)(¥-3) =0

Factor 2x® -5x* = 3x

Y=0 22X+ =

=0 ¥X-3=0

Zero Product Property

X=0 X=-VY2. x=23

Solve each equation for x.

The Solutivns _are

0,~Y~, 3

B. 3x* +12x? = 6x°

AXt - bx?® +12x=D

Rewrite in the form P(x) = O.

X*-2x%®+ y>-0

Multiply by %— to simplify

X% (x> - 2% +4)

Factor out the GCF, x2

X320 x*- 2¥+4 =0

Zero Product Property

X= = (DD % uiury
201)
=282 2423
T e TR

Use the Quadratic Formula

\+L‘r§

—

The SOwhons oxre O,

1+03 , =\




Math III Notes 3-3

Solving Polynomial Equations

Polynomial Factoring Techniques

Techniques Examples

Factoring out the GCF |5 X“f‘ - 20)(3 = 35¥2.
Factor gut An greatest

common factor ofy art 5x* (3¢™ 4+
“Thir trms

Quadratic Trinomials VAV —(D
Factor Ax*+bx+C , find % iy

€foctors witnw _P(Dd,ud—s a.c (3)6—2-)@—)“‘5)

and Su o

Perfect Square Trinomials

A%+ 2ab +b* = (aty
a*- 2ab + b= (a-b)*

X 2 +10x +256=(X+6)*
w¥-lox +26 = (X-6)

Difference of Squares

A%—p*. (a+pXa—)

Ly 15 =
(2»( FB)Y (2% - (1)

Factor by Grouping
ax + ay Hoy+;-)
= A (HY) + bOTHY)

= (A+Y(X+Y)

Y2+ 2x* - Bx -
W (X2 + (30D
(x*=3)X%+2)

Sum of Difference of Cubes

03 + 3= (a+0)a>_ab+p*)
A5 >, (a-bY a*+ab kb’j

BX 341 = (2pe+D(H4X?-25+1)

1= (22Xt P+ 2x +1)

|




Math III Notes 3-3 Solving Polynomial Equations

The sum and difference of cubes is a new factoring technique. : 0 “
3 Why it Works O [ AN ) N\
\?‘:“1 . " 5 3 ’V i X “ | ) !
‘S}"\:\;QJ a’ +b =(a+b)(a —ab+b ) (30 ‘ ‘ 4

2>t b%=03+g*p -a*b +ab* /7 | Add0 \

=0 (a ‘,’b}""ab (a_‘__b) bifa"'& Factor out a?, -ab, and b2,

'(ﬂf‘b)(ﬂz ab - b’-) Factor out (a+b).

Solving Polynomial Equations by factoring

What are the real and imaginary solutions of each polynomial equation?

A x*-3x*=4
»("" - BX 7’_4 e O Rewrite in the form P(x) = 0.
az _éa 4—- =0 Let a = x2.
(a qy Q ..[..’3 =D Factor.
(S(Z_L.I-XX2'+|> =0 Replace a with x2.
C:; x o 2Y><.+_ |) _ Factor x*-4 as a difference of squares
ZO0S: X=2,-2 { ZeXN0S* 2,-2,(,~(
L xPela x=F s x=x §
B. X¥’=1
)( 5,_\ =0 Rewrite in the form P(x)=0.
(X-D( X?_ 4 Y"'—'\ ' Factor the differénce of cubes.
X" —14+ 12— (4,,2 fH:FE :—-Itiﬁ
_\(,\ 2 - 2
. LB o -
Solions : x=1, - ;.E)“'—-:‘L_"E



Math III Notes 3-3 Solving Polynomial Equations

~ Your Turn
1. x*=16 | 2
\4-10 =0 X % -4 X =t
=+2
a%-lk =0 s g dn S XPES =
(a+b@-4) X=+i2Z = Zews, 2,72,72,2%
()(ZJ—LIX)( 1) . d .
2. x’=8x-2x*

X>-8x+2x* =0
X(x* 2% -8) =0
X (¥ +#) -2 =0
b e 0,2

3. x(x*+8)=8(x+1)

><3+‘bx=?><+-‘b -
x +—?>c 8>< =0

<><- 2>C&V\)

1)

ol

-2 22 ;
'POYMuJa, 33 , =2 b —I-‘:LJ§
Fmdmg Real Roofs by Graphmg 2
What are the real solutions of the equation x*+5=4x?+x?
Use INTERSECT feature Use ZERO feature
7 y
St U= X345 3y, = D |Rowite as XP-thyt xS
IASL Dinersect | Putiny, = and graph

_Appoyivade ks of |Use Zero fcoture to find

L\ sec on F gl | X~ intercipt
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Review - Operations with Polynomials
Addition of Polynomials

The sum of two polynomials is found by combining like terms. To add like terms, add the
coefficients and do not change the variable and exponents in common,

Examples
A. (227 +9x* =5)+ (32 +2x+14) B. (24 +17x% = 5x) +(3x" - x +8)

Subtraction of Polynomials _

The difference of two polynomials is found by adding the first polynomial to the negative of
the second polynomial. The negative of the second polynomial is found by changing the sign of
each term of the polynomial.

Examples
A. (9x° +2x7 =1)- (24" + 4x-4) B. (5% - 7x+2)~(x* + 4x-3)



Math IIT Notes 3-4 Dividing Polynomials

Multiplication of Polynomials

Multiplication of polynomials is done by repeated use of the distributed property.
Multiplication of binomials (two-termed polynomials) is done using the FOIL method. FOIL is
an acronym which stands for “first terms, outside terms, inside terms, last terms.”

Examples
A. (-7x+2)(4x-3)

B. (97 - 5)(3x° +2x)

C. (22 +9x7 - 5)(3x* +2x+14)




Math IIT Notes 3-4 Dividing Polynomials

is one of many methods you can use to divide whole numbers.

You can _(ALVIU polynomials using steps that are similar to the long-division steps that
you use to divide whole numbers.

EXAMPLES
Numerical Long Division Polynomial Long Division
21)672 2x+1)637 + Tx+2

The remainder from each division above is _\ /| _, so 21 is a factor of 672 and <7 ' isa

factor of

Using Polynomial Long Division

Use polynomial long division to divide 4x®+23x-16 by x+5. What is the quotient and
remainder?

x+5)4x2 +23x-16



Math III Notes 3-4 Dividing Polynomials

Use polynomial long division to divide 3x* -29x+56 by x-7. What is the quotient and
remainder?

x-7)3x2 ~29x + 56

@ Key Concept The Division Algorithm for Polynomials

You can Jivide polvnomial 2{x) by potynonsial D) o get pobynonyial quoticet
Qv and pobroomial tenvtindes R{x) The results POt DI R
{0l
DI

Ria:
WAL =y then PLe) = Dot and D amd QU] are Gactors of P,

T use long division, Lt and O8] should be in stamdard fora witl z2ero
vouflicients where appropriate. The process stops whea the degree ol the
remalmiber Rx is less than the degree of the divisar o{x).

Checking Factors
Is x*+1 a factor of 3x* -4x’ +12x*+5?

x2+Ox+1)3x4—4x3+12x2+0x+5

Since the remainder is not O, x> +1 is not a factor of 3x* -4x>+12x2 +5.
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Synthetic Division

Synthetic Division simplifies the long-division process for dividing by a linear expression
X=a.

Steps for Synthetic Division:
1. Write the coefficients (including zeros) of the polynomial in standard form.
2. Omit all variables and exponents.
3. For the divisor, reverse the sign (use a).
4. This allows you to add instead of subtract throughout the process.,

Use synthetic division to divide x’ - 14x* +51x-54 by x+2. What is the quotient and
remainder?

Step 1 - Reverse the sign of +2. Write the coefficients of the polynomial.
2| 1 -14 51 -54
Step 2 - Bring down the first coefficient.

-2 1 -14 51 -54

1
Step 3 - Multiply the coefficient by the divisor. Add to the next coefficient.

2| 1 -14 51 -54
v
1 -16

Step 4 - Continue multiplying and adding through the last coefficient.

2| 1 -14 51 -54
(=232 -166

1 -16 83 1-220

The quotient is
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Use synthetic division to divide x’-57x+56 by x-7,

7710 -57 56

The Remainder Theorem

If you divide a polynomial P(x) of degree n =1 by x-a, then the remainder is P(a).

Evaluating a Polynomial

Given that P(x)=x’-2x’-x*+2, what is P(3)?



