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Notes 4 1 erations with Polynomials -

Examples Slmphfy the following expressions.

Tot£1)

4E€3D-LH))

y a2+ mzwmg)
@f 11540 20*6 -

)"ngt - 238t —,zj

You try: o i
o N T
2) 20 - %(—61:Z +8t—3) = 3(t2- 6¢+5) + (t—3)

FH% S Homors ()u'l/(,'l):1 ¢

ored-

Complete these before you do the practice problems"for 41.

§ /s

| A o s 1
Clae 13 a0 iree s ie-3 207 g
— 2 T
5 et

Example 3) Subtract: 522~z + 3 from 42> - 12
(42°*+92-1D)-(62%243)
Y22492-12-52"+2-3
[“2%+i02 -15)

You try: |
4) Subtract: —~3k? + 6k from Sk2 —k~4 2 e ? — Je- Lh
~ (3L 4 0le)
e
Example 8) -2(x+ w 4)
-2 (3x 2 2x7Hx +9x=bxtIT)
-9 ( 3x 3+ IX = AX +12)

[lx™=Hx"14x-a4]

1|Page’




et

Youtr:y
‘ ( x Hﬂﬂ Ay g 1)
—isx*uox vg’)c?”

} f5~x""‘ L!ofx ms;a HJU;%: 2.,2\

‘
Example7) (x ﬁi)é%:l)s
2
- -6 -1

Zx 3 x2-9x%+3x ~30x 10
[3x3~1ox227xF10 |

You try:
8 x-Dx+4)x-1)
(7% -1 (x> 2% -H)
2x? TGx*-¥x
_‘,. - x* -3x i
| o Asxt o T

Example 9) 2x(x — 7)*(x13)
ax (x-yjlﬁ\ﬁ(l
2x (XE X THDEES)
a,((x%zx e 2 x 49 X1

Ax ()( ~NX*+7x 114°7)
[ 2 *- 22X f/fovaZ‘?‘/X!
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;.MYOU try/ ’“JB/ 5/

“10) a3+ 322~ 3)
b 3 % —
(24 Goeta) (103 * 18 = ™)

0% —Is x*

+ ,f. {;;}{‘-} Xt’-{' - q (.)
+ . 3

0% +4S x4 — 139%™
rEl;tample 11) Write a polynomial to represent the volume of a cylinder with a radius of (3x — 2) inches and a
height of (x + 5} inches. Leave your answer in tezms of pi.

z (3% -2)
V‘; mwe h (3)( Z
: v (Bx-D (X1 A% F-tzxto
\ s AT (ax®-12x +4)(x15)

VER Y (qx3+tr5><2ﬂ12>& Lox +4x T20)
ve 7 (Ax3133x7-56X +2.0)

— or
v= 9mx’ 1 S b 140T]
v R

You try:
uiry // r
12) Write a polynomial to represent the volume of a cone with a radius of (x + 6) inches and a height of
\(\ = (2x — 1) inches. Leave your answer in terms of pi.  (hint: volume of a cone is one third the base times the

height) e 2k
eig V?:” ‘E.K\ g;» g

- N faxed = T (x4l 2 2xe0)
V= T (xte)” (ax-n) E

5

2 - "
TC( ax’ b orex 4 1P
/; k\ — (k’ ’E, s &? :}6‘ - ﬁ% g@ )

-

TC (EF}'}{} wﬁ"é‘k} P ”%g‘\fﬁgﬂx %\g) 3lPage
E R
§ 't * R a2, PR B {
| 2L 3 yHTL X A9 12T
_. .;
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Algebra 2 Honors Unit 4 Notes E -

Je

4.2 Notes: Factoring and Solving Polynomials

L.esson Plan

*4.1 HW Questions
*4.1 Quiz

*4,2 Notes

*HW is wk 4.2

Sum of two cubes: (a + b)(a*— ab + b?)

Difference of two cubes: (a — b)(a*+ ab + b?)

Examples: 3Fact0r each sum or difference of cubes.

5
1) x*+125 I 2) 27g°-343
3 3 S0 _ N? s 5
6+ b b5 (33) = ()
“ 2" A B S B Y qu,{/q)
(adb)(ov ok +b7) (’%@ -15(% 9

C?( %g) (X"l . 15" 5 ,| 9«5‘“)
= 4
3) 2w — 54K 1482 = 12 + ()

ooy .

2 (w —{znt) )
9 (W dakﬂ (wz"% 2w MW}
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Algebra 2 Honors Unit 4 Notes .

Summary of types of factoring:

*GCF *Difference of Perfect Squares
| 5 X % A1 @ ](0 @ /X — a5 E
e 4 1 o — . e B R t
3*’}{1% (5 “’EJ) (q\c)lx’re%ﬂ(% x =5 ?)
*Trinomials | *Sum/Difference of Cubes

. X;l w G o = 10

(5x +2) (3 x~5)

y [5’"‘]\} . ) X 2 (?w
See pre P

Examples: Factor each polynomial completely, use i if necessary.
4) x*+x*-20 5) 64—8}\
(%45 x* 1) A+

(x” f-ébj () (x-v) (c* **‘7\)(( g\
(Sl DRI

/ ﬁﬂ /\ /h
| | T B

(ot 016) (3¢ =i05 ) (x1 232 (€ 530 (e-50) (0 F 3 (-~ 3)

Ny Y . N e
now  we %MG?V g ”ﬁbdﬁ@ derio e FINT] '% “%a ) i% 5)
OB R D RPN iy set = To O
Set = v O

. zlpa ge
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16) x5— 64 7) 3x8 + 18x° + 2452
A PR ‘_
%X 2 %\' [ - wfﬁwl’i thﬁﬁ.ﬂg'—-guﬁ Ix’ ( X ° e }f "t ?3}
o N b es oy 3 3
(,X 3 1% “) :}{”% - g) *Z’if}r’wﬁ l iﬁ(,ﬂw 3}( (;& 1 Z:;;)(K 1 Li )
ﬁf\f g/%i | W = P it ?51‘“

Er= ‘j Leove A Mw
Fiat”

8) 3(5x +1) - 5x(2x + 1) 9[) 4(3 = x)’ —9(3 —x)?
U%u : — G % " a 12 ,-m:‘-‘-’z}"g:%\ —~ j R

- ~S X N2
(gxw(aww'oimj (%-2)" (-4x +3)

(& ¥ (wtoylwg‘x i3) - ( A = %g(%‘}’ -3)
—(ax +0) (10X #45x - 3)

Examples: Solve the following jpolynomml equations by factoring. ,
Ok KA
10) 6v* =384 ok St
i T
(Gvﬁw%‘égt% =0 i
G (U2-6y)=0 oy 4 E AN Y G
uf\; v “?f“w‘:' ¥ >-C 1}
y \,,.N y R > o
CUne voot %W'ﬁ)‘ﬂﬂwﬁ@a e =t h{;,
: B &E ) B
,,,,, o
Ly n @ % e‘?@ Lﬁ @ ot Lp\[g 1 osivais




Algebra 2 Honors Unit 4 Notes

11) 677 + 6r°=9¢° + 9 | 12) m* +4m +4=2m" + 12
R — 10+ ens -0’ =0 T pm S 870
3001 ( Ant - an" 1 ade - f;;z\) 0 m > ( - L’} s 4_5 (m-2) =0
R R e A =0 Gtrgy (m ) e
a0 )/51>EW(QJVJ?)j:”’ (ymﬁgﬁ2}wvlq
ot (e IO TS e ) 0

13) You are designing a marble planter for a city park. You want the
length of the planter to be six times the height and the width to be three
times the height. The sides should be one foot thick. Because the planter
will be on the sidewalk, it does not need a bottom. What should the outer
dimensions of the planter be if it is to hold 4 cubic feet of dirt?

V”‘*’A(\N \}fji @*’\\)

Lr ;%(w@m z,}f(ﬁéf\ Z\)

ﬂ_@ ﬁ,\(!gk 1€ %“‘9’\3
3 f%f@,{wk -4

= JRA T

0 =Y K2—ah?t 2h-*

O =9h’ ﬁﬂgm3> Fa (i } I
o Aan=+2)(h) s A

' m(?h‘%iﬁﬁmhmz {2 th-1)
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Algebra 2 Honors Unit 4 Notes

'4.3: Dividing Polynomials: Long/Synthetic Division

Lesson Plan
42 HW s
4.2 Quiz.
4.3 Notes

HW iswk 4.3

L E -

Divide using long division
DAx) =3x* = 5x>+4x— 6 by x* - 3x + 5

L 14y -

LY.

LA

~H x4

S5]Page




Algebra 2 Honors Unit 4 Notes

DA)=+3x*-7)+ (x*—x-2) .
!

N :
s Uy S ) K7EAIx T - 0x - e
St -y

{\

QQ X ‘% ' (\;\ YooYy f}j}md,.;f\{’fﬁ‘ii:‘w}?"E. ;

NAx)=2x>+10x*+6x—- 18 by 2x + 6

ol
_—
oy
Rk

1

L IS—
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Divide using synthetic division

el I S

| K+
i I,
P

L{, ){ % T‘"O )(, 3 e % % “‘}3

,,,,,

4)f(x) 2x3+x Ry +5b x+3)

'S -3

So divide %2 Thaet

~vatvo

””7|page




Algebra 2 Honors Unit 4 Notes ———

6) The area of a rectangular parking lot can be represented by the
polynomial A@éx?’ — 10x% — 2@@_,;&«--5‘:)\1’[" the width of the parking lot

5 (x — 5);what is the length’
T \-

7

Ao i
ﬂé’\' =W e JZ,
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Algebra 2 Honors Unit 4 Notes S

4.4 Notes: Remainder Theorem

Lesson Plan:
*4.3 HW 7s
*4.3 Quiz
*4 4 Notes Exploration (student do on their own)
*4 4 Notes Remainder Theorem and intro to Fundamental Thm of Alg
*Reading on Rational Root Theorem
*finish 4.4 Notes
*HW is wk 4.4

Exploration: Consider the polynomial g(x) =x’ + 2x* - 9x - 18,
a) Write this polynomial in factored form.
x> b 4 1 &
% (xt2)—q {x ¢ 2.
(== tx + 2]

(ocra) (-3t z)

b) What are values of x that would make this function = 0?7 Divide
the roots into the function using synthetic division.

“311 A -9 E 3Pl > -a Y Calto2 o—a =g
-3 3 18 308 1¥ 2 0 1g

e I BRI

i~ "6 L? A L@ I o g %M}?

. Flnd -2)’ [ -(f‘ .L\ I %ﬁ? P {f,,, ; i O% { ,);} - ?
g % ) = (-2 a2
- -¥ 4 g “+ g & :::@

. { g Y J . -
(;wgla ()\} TV Domnerd PNl BN
9|Page
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Algebra 2 Honors Unit 4 Notes

Remainder Theorem: A polynomial fx) has a factor x — k if and

only if f(k=0  (REMAINDER = 0)

Examples:

1) Factor f'(x) = 3x° — 4x* — 28x — 16 completely, given that x + 2 is a

factor of /' (x).

“ =2 % )b *Because you know x+2 is a

Jactor, you know that f{-2) =
e 0. Use synthetic division to

i find the other factors.

(’X%aﬂ {% xPelow - & }é

(x4 N (3% SR ‘}
=2

“N

a2 N 2 /
e s N /

i @ R T\éﬁ%‘ 4§ .

I0[Page



Algebra 2 Honors Unit 4 Notes E R

2) Find all the zeros of f'given th f?(Q) i) (\)\ and f{x) =x* —x* —22x + 40

ﬂ o T Thwie ” GVy ot @
- ,‘l e - v}zﬂé ’
E (=2 o) 50O i;»(wz;} st
i o & - *_{uf @ F)«‘;, . »ﬁ-@n cf 61
,,,5 -y F 5
i L - ,}C 3 o x 2 p RO VI SR

O
o[- (Tt )
O

The Fundamental Theorem of Algebra

The Fundamental Theorem of Algebra: Any polynomial of degree n
has n roots, both real and complex.

Example: How many x-intercepts does the following function have?
F(x)=Tx> —4x* + 1 I

Complete the reading on the Rational Root Theorem.

11|Page
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Find the zeros of a polynomial function: posS e
1. U,L A\
1) flx)=x*+7x*+15x+9 (graph to verify) Ty ; v3 79

L % % £ _,\{’tzf 4 N ?
[ s ?) pd {5 e feﬂ?

(xt1) (x 7‘--3\}2”“

2) flx)=x>+x*—x+2

{;}\ AL

(find the complex zeros by using the quadratic formula. Graph to verity)

S Ltz

y & E )
b {;f.{ 5“?, _’};2 w i E
o (2} ox 1)
> |+ \f m {’ e) :¥)
ﬂ : T a0
IRV b . )
5 “ Fools (& o = - 91) [l S gj“ L2

12| Page
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'"\B)f(x)=2x4+5x3-~5x2—5x+3 i
3 & o
WD)y -5 -y 3 k“&-‘f‘? (;‘z{ws\} s Flw t by =3 )

el N B B
e B -

i;;;lﬁw Pt r 7 12

& Jeogp e |
pOf»‘;»?b’é" f\ﬁ”’ > ';%“/(wg é’ ¥4 "%“Qia ﬁ"’g'& LA I A
4 + 3
/y \ fé:

Hfx)=2x" -3 +7x*+12x =

13 |Page
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LR

4.5 Notes: Exploring Key Features of Polynomials

Lesson Plan
*4.4 HW ?’s
*4.4 Quiz
*Foldable pages 1 - 7
*HW is wkd.5

4.6 Notes: Exploring Key Features of Polynomials Part 2

Lesson Plan
*4.5 HW ?’s
*4,5 Quiz
*Foldable pages 8-11 (show them how to use graphing calculator to find key features)
*HW is wk4.6

(foldable following...)

14 |Page
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Polynomial
FPunction Familigs

Quadratic

“yie Culwds

Gyu oot

l by Wi oL

..15 T

age
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o —

End Behavior

If we know the degree and leading coefficient of a polynomial, then we can get a
general idea of what the graph would look like. End behavior describes what
happens to the range as x goes to infinity and negative infinity.

Degree: (! | Deg:ree: oda
Leading Coefficient:ff}%;/“’ Leading Coefficient: G/)

0N o 00, vy o0
0 o¢ Y =o0 - 00

. /\ /
o Y
i -
,/

-

O X o0, [/():ﬁ’ o0
oL XY -0l Y Ty

Iy,

Y

‘Degree: [von Degree: o

Leading Coefficientﬁ‘) Leading Coefficient: G:)

\Jﬁ = e /

S

al

page 2 IS S

o o0, YT 09 g page
QA 20 =y 7 )

75 5 A mi«. N -
R Yy ol Ly ™ o0
pA Y g, Y00

o

£
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Examples:

Describe the end behavior of the graph of the polynomial
functions:

{\3 é}_ "9\E }‘('-X
e
4

A, 0 . @01

P

k!
\1

1) f(x) =—-2x%2+5x*—=3x+7

i 2]
-
=
L
>
)
febm

LY
1 [
Freong both
Budd & evek 28 Wy
]

i

2) f(x) = (5x—3 —8x5+ 12x?)(3x* — 1) N

(%xsl\ohﬁah}(}wv@;

- g\% A “ T L;;? é 5"*««!’\ ,}@ E ah é,,; % (R;{“" -

At mmma ,gﬂﬂﬁmf}w

B it

-

PN *wﬁ
3) Create a functlon that has the following end behavior:

as x = b ) —» ‘33;&;161

5
as x = oo, f(x) » \//

T \“} o, it Ve

!

Page 3
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Increasing and Decreasing

Is the function graphed below increasing, decreasing or both? Explain.

(-2, 1)
oo or g ent

C“-&O} M;):N\) \J) C‘ \ @O\ C@l\ g P M tw‘l@ ]

—

We descr;be the intervals where a function is either mcreasmg or decreasmo
using the >f -values in interval notation.

/Highlight where the function is increasing, Describe the sections in interval
. notation.

{ {J‘J U[ % («fﬁ

‘ nghllght where the functlon is decreasmg Descrlbe the section in interval
notatlon !

Page 4



Algebra 2 Honors Unit 4 Notes E -

'Example) Describe the end behavior of the following function as well as the
intervals where the function is increasing and decreasing.

L Ore ast decre

For which x-values is the function positive?

r

i & " Mﬂ&“& 4 £y \
L u‘{} o5 } v {/ ) J gf‘}\)
s & N

For which x-values if the function negative?

(«ngz}

|
;
ﬁ

Page 5

19|Pag.e.
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Key Features

. A N .\} pe (an SR XTS5, T
X-intercepts: [ -S,0) (29 v}

y-intercept: (0,-3) ac fan Shg 4o
Local (relative) Maximum: —{& (ov Con Shi). 5
Absolute Maximum: Niyie.

Local (relative) Minimum: - o (gr (A Sy 172

Absolute Mimimum: -3¢ [, can Ao

Example) Identify the key features of the function graphed
below. no "Max’

B i
Vool
Gy
ngglativ

ki

TTHE peoouldl
e

?,.ﬁ! ‘7 L. (18, -20)

Page 6
20| Page
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Example) Identify all the key features of the function
graphed below.

lor Even Degree?

Lo dires
Positive or ega p?e Coefficient?

x-intercepts: =12 (plws TWi Conpifs e

y-intercept: (0,-1v)
Domain: (-& ,co0) & '
>,
Range: (—©, o0} )
Local Max: ((, }w%'\‘;
. . ™y

Max: Y\uine Increasing;: f(»-S , b}
Local Min: (-5 jwu,\‘; Decreasing: {_,m@{iﬁj R RVE b, g@}

S R B s B
Min: v e Positive: | ~c? ; w}\)
End Behavior: Negative:  (-12, o0)

My Ml (’j =3 el

Y e I T v

&t Page 7

21 |Page
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Cubic Functions: Positive Leading Coefficient

Example: /(x)=x> +2x>—5x—6

@d 21‘ Even Degree?

X- mtercepts ~4,0 ;_‘_{j;\}t}\\ {z7,0)

y-intercept: {0 o)

Domain: ( o0, 00 .‘

s
Yy

Range: (-9, 09

A

Local Max: (-7.2 U.1)

Max: nNnire

\‘v

Local Min: {.% —%.2} Increasing;: \
(o0, w202\ (o8, 00

Min: i Decreasing:

End Behavior:
O e Y R AT

Bl
wd
—-

e

Page 8

22|Page
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Quartic Functions: Negative Leading Coefficient

Example: f(x)=—x* + 8x2% — 16

N

Odd or EV&E)Degree‘? 0
: F ) *

x-intercepts: (-2,0),(29)
y-intercept: ( 0, )
Domain: {:C & 00 )
‘Range: ( £, 0|
Local Max: {4
Max: O Increasing;: \

/,m \\ i 3

. fo/ b s .

Local Min: ( 0,1 ) Decreasing: |

Min: Ninw.

End Behavior;

O X %) “}W C}C)} % ,. Ty = )

Page 9

. 2.3|Pé.ge
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h, k form

ions in

functi

1C

Graphing cub

TR robecs SO |!s:..z.§

WY +k

a(x

y:
1

3)’ -

Example #1
y=(x-

PR

—

4

Example #2
%(x +1)° —
e \y

y:_

lage
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Even Functions & Odd Functions

Even Function Odd Function

For all x in the domain, For all x in the domain,

fx) = f(=x) f(=x) = ~f(x)

Example: Ts £(x) odd, even, or neither?
(@) f(x)=4x*+5 ®) f(x) = 2x3 + 3x
) = 4 Lls)=2(x) 1 3(-%)
b ~ox>-3x # A=)

L'L )C ‘i—‘r T T § .
<a wnol € et

@ / e e
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Example: Is f(x) odd, even, or neither?

o @, o

A * f
¥ \ /
/
< A B X / = X
/ \ﬁ/ \\ /
. N
(©) ‘y'f @
h
/
y
/
< [ B X < > X
v
v

" 25|Page
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4.7 Notes: Writing Polynomial Functions/Models/Systems

Lesson Plan
*4.6 HW ?
*4.6 Quiz
*4,7 Notes

*HW is wk4.7

Examples: Write a polyn0m1al function f of least degree that has

e e

rational coefficients, a@dmg coefﬁ01ent of 5 and the given zeros:

1) 3 and 2+/5

(o) (%= (310 (- (3-T8)
Ax-3) (¢ -2 -——~ﬁ"}(%-f§+@)

(=3 (D) - .,@,:)( gwmaﬁﬁ

o
(x-2) ( (»-2)% Q‘B

% xX-%) (X P4x T"‘f"g3

PeAlAvs/ (-3 (X7 -4 x

X7 -4 x T x
~5x pirx © 3

it Lo R LU R T B g i A S s e T e s ST

lj( -~7x ‘{;ftkf%“g

25|Page




WA oo .é;mc,tx.m - bart dospee. w/
[ J\ﬁ“}"wf@ &Jﬁ%?&»{ Ctﬁj”lj':a_)a

2) > 2v, 4-Te bz, groen Thes

y = (o) xpe) e 200 (= ) (x - (41 10))

(x-2Y (x*+y) - (x -4+ (x4~ VG
3 7 .
) (=D O (o)t @) () - (E)
(% —axtrdx -9 ) ((x»u)?'-» ({fg)ﬂ
(% %% " Tx-%) (%lw%x Fib -6 )

(Xﬁ*})clﬂmw%\ (?Clw%"x- i)
&
X°* =6xF fox

~AxY tlbx ® 20 x?
Ty -3t T
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3) Write the equation for a cubic function whose zeros are -4, 1, and 3, 7
and whose y-intercept is at -6.

I o X xs'.x.
Ve ol {acruy L (x-3)
¢

‘-\
. _ | )
Loy = o (0 Lﬂ( 0- 3] =6 N ) (x r3)
LA k)f ﬂ = (o N sy
T FifeAbx 112)
ui a’
£ ey {
If
% = "“%; (’;{J(uf\} (e 1) - 3‘/} 7

4y Write a cubic function whose graph passes through the points (-2, 0),
(Lo, o850, &

2 -1
W\““tj%ﬂz\(%’w(rﬂ (2xty) (x "~ % 2)

2 x 7= ax -UX
+w'~’~-_w>< ¥

_ L{O&. o e 5‘ e A o e
s \/ [ﬂ_;ii ﬁ' & ¥ .,?5’ )f g [
s Ny |

C26|Page
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J) According to data from the U.S. Census Bureau for the period 2000-2007, the
number of male students enrolled in high school in the United States can be
approximated by the function M (x) = —0.004x> 4 0.037x? + .049x + 8.11
where x is the number of years since 2000 and M (x) is the number of male students -
in the millions. The number of female students enrolled in high school in the
United States can be approximated by the function F(x) = —0.006x> + 0.029x* +

0.165x + 7.67 where x is the number of years since 2000 and F (x) is the number
of female students in millions. Estimate th@f students enrolled in

~ high school in the United States in 2007, <Loadd nade  pr a L
MO = —00%x +,03Tx" 4 ,049x Qﬁ H
Fly = =006y +,029x" + H.,a\ y 1H67]
0 Caova w0l Xt Ty %‘fs"#w)
T () = -0 () +-066(N" TCASIIE AP m.oz‘im&h

Reflect: Explain how you can use the given information to estimate how many
more male high school students than female high school students there were in the

United States in 2007.

m\ {» G ,ﬂx?{ g;;{_/!{*‘ ‘,,_ht?(?.-.
'/

M (1) — F(’*’)

27 |Page
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4
-

Systems

What are the solution(s) to the following system?

A y (=2

Why are they the solutions?

Use a Calculator to approximate the solutions of the following system:
=2x% + 15x* +x +1 T
{y N (-1 2 m\) S

5

= —— 3
y= 2x+ | :







