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Polynomial Functions Unit
Tentative TEST date

0y L Ks
Big idea tr;l‘"""' O\ai 2| pac

In this unit will you extend'your knowledge from linear, quadratic and cubic functions (learnad in gr3-11) to
general polynomial functions. Recall that the quadratic function can be written in 3 forms — factored,
expanded/standard and vertex forms. When you study polynomials you will also use all three of these forms. The
vertex form will just be called the transformed form since a polynomial function may have many turning points, not
just one vertex as a parabola did. You will learn that polynomial functions can be described by their end-
behaviour, symmetry, number of zeros and number of turning points. You will be introduced to how to sketch the
peolynomial function from factored form as well as how to find the equation from a given graph. The main part of
this unit will be to learn how to factor polynomials, which can be a long process involving long division or synthetic
division. You will not learn how to find where exactly the turning paints will occur — that is part of calculus.
Comections for the textbook answers:
Sec 3.2 #12 get rid of the word rangs

Sec 3.3 #14 graph is wrong in answer
Zec 3.4 860 11, -3), (-4, -2}, (10, 8)

Success Criteria

O |l understand the new topics for this unit if | can do the practice questions in the textbook/handouts

Date pg | Topics # of quest. done? Questions | had
You may be 3sked 1o show tham difficulty with
JeK t23cher befors laEl
) 3,,_(1 1-5 | INVESTIGATIONS Polynomials, Expanded and Factored Forms ?
0"_ | Section3.14& 32 & TWO Handouis :
00\ Y 6-7 | Graphing and Finding Equations ?
¢ Secfion 3.3 & TWO Handouls .

Bv)(‘g

8-10 | Transformed Form of Polynomial Functions
Section 3.4 & Handout

wb | Ok

11-12 | Long Division & Synthetic Division
Section 3.5 & TWO Handouts

045
Ock &

13-15 | Theorems and Applications
e— _| THREE Handouts
16-18 [TFactoring Polynomials )

~=ecfion 3.6 & TWO Handouls

Qe it

19-20 | Factoring Sum & Difference of Cubas
Section 3.7 & Handout

0 REVIEW
Ok ~TEsT
Reflect - previous TEST mark . Overall mark now ) v
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What is a Polynomial Function?

u 1. How can you tell if the equation or graph or table that is given is of a polynomial function?

has vy
E oJﬂJv\ v ex W\ALU) V& $ion fOLJnOn-\, %\Aod"l\ov\
:6’/— P a‘ﬁ(h" g Q,x, ) QG:IR neW o,4,z,:

Grephs fMQh\'k epdl hohavowe.
5

" u Il ha H ronstord difleence
%\61 PM;’\ 17#(15"61— n Wl” ve  n Con§

CoRinnews < smooth 3(‘1}1\ with

2. ldentify whether the folowing are considered to be pol nomﬁl funct‘l\{:’nf( & +
@ 2x— b yes é)’“’ o ' h(x)=3Yx =% ,no
az wh ! b. f(-‘f):l -X NO. € (T) Y a.ull\o[‘?- #W
d P= r3-|-2x-—1'+]1\[8 _1'=—U.2(<I:r—3)(.r—3]yE$. ; }::_r-3+2x?_‘@+ll NO.
¢ 0 ? L
=—6 VQI'\\W e =2x (4 o= 1 - A X
&= notau &M\n'\'l, . ¥ Y& i Y _; ¥ NO
j. } k. I .
N T3]0y | Ak | AN I
L YeS ~ =D = y
f S \[ie 2 |2 gf b)Y D \ > ’\‘(’ 1Y NO
| | l,-", | : -1 -1 D‘Ca L . |
ST PRy 0 |0 D! D o t)f (o - I|
[ T 11 |¢t! + _ _ I
5 3 g* } 1 b o € PA\’“QW"OJ\— : a ‘
m. n

2 e 7 AV

3. How can you find the degree and the leading coefficient of a polynomlal? Explaln using these examples

y=3x— 91» +10x* —x* +8 y==2(x—-4)(3x —rS(l—
%

J Lo ‘{13_ 1t £ dxk g rouf‘ ( (3)(3)L., K

Leadn (oe,&ua"t Le=lo
Deqees = Deg = G

W [ oqpuet one!)
3|Unit 3 12Ad~.rF/Z/ /tK/W\A(D( Mame: g(}&) —'(“(X)’s

Ar
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4. |dentify the form of the polynomial, the degree and the leading coefficient. 36‘15(
@ a y=-G+-2906 +5+D b y=x-3x+Tx" -0¢ +1  c  y=31-3x+8 dy=—(1-4x)
- o
Ll = -0 LC= -9 L.C= 3MS oo /
“Us: ? Nﬁ = § Mf} _ C,
u INVESTIGATE Transformed Form of Polynomials. L‘C: G Y
5. Investigate how does the degree affect the shape of the graph?
a. Ewen Degree parent graphs: b. Odd Degree parent graphs:
" ot £ 0ffwd Lp o>
* f( %t
one 7
il rdt " yﬂa’f“‘:;@pes
6. How do you think the following functions will look?
- 3
a y=-(x+4y+ b. y=-0.1x-3)y +2
y=x( X s . ( :?“f 24
e e e ~ reflec e ;
. -y Do 3
Wnwoo NS
o oS LA
- e
uarv\e.-ess-

u INVESTIGATE Standard/Expanded Form of Polynomials.

7. Using technology, investigate how does having many terms affect the shape of the graph. Draw all possible twists that

can occur
a. Degres 3 \ b. Degrze 4
gl s Lt
'—\ ¢ ‘!;_f U .Q.

3.
2 b v

Degrea 5 d. Degree b
@ t-p. LLp
v A 'Lp w 3'139
Vv N $-tp.

‘1.£r
4_____——’—)

3. Investigate how does the leading coefﬁcier} affect the end behaviour of the graph?

oL a\uaru x pos. L.C. [
Le. U

(a v A=)y
9. What conclusions can you make about the range of polynomial graphs?

00J Jag- (ongp. ne

oS0,y D
05 Ly-o8,y ) -0

EVEN. {;osL-C. QT af X3 2oP, YD
MO
Even Dey- (n9e & »eﬁl) j}i\‘eS.M\‘N

o8 £ILP) 9gI-e0

10. Summarize w’oo)
Absolute maximum/minimum can only occur for EVEN degres polynomials. 3 = NOS. MX.
A polynomial of EVEN degree n can have at least __ ho"™&  and at most N zeros.
A polynomial of EVEN degree 8 can have S, 3,1 turning points
A polynomial of ODD degree n can have at least bré_ and at most - zeros.
A polynomial of ODD degree 11 can have o, 8'(, 6, V(, 2, ,¢ turning points.
3
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INVESTIGATE Factored Form of Polynomials.

As you may have noticad from .—.-mll'ﬂ'E‘lliFf:lmr-Ai near the x-axis in several different ways: The graph can
d el s : N
bounce off”, "cut through™, or "bend¢Mear the roots (zaros

11. For each graph and equation given find the relationship between the power of the factor in the equation and whether
the graph would “bounce”, “cut” or “bend” through zeros.

E 1. y=@x+D)(x-2)* 2 y=—(x-D*x+2)
| CelaTidEE --saz;e \ |
) I l [ 11
] \
EISE HE
HEN VR B A : b
__._.._._WL \poanit : [J::\:,c dL., \ |-
|

@ 3 y=(x- 1.)}(1 +-2@ 4y = —(x—D*x+ 2}’

c=poaste. v} S
\f7\‘\
|!l- \f/\ T3 J i
- o AnL
. :-\ hd : 1 ‘
1
1 1]
[
1 1Y
b y= xz(x _,_'2)1{1'—3) 6. - —{x+ 2}5(1_3}2
' \ ﬂ\ :
! L r] 'Y - 4 + 4
1 ] ek V:.‘J ' f@w\w

[ 12. Summarize: ‘ C[\*\S— = Cﬁt\\(ﬁ’;\)-

When a peolynomial function has - even root, the graph of the v Hw 0
function unte atthatroot 1e. Resks ‘b“"’dﬂ&‘c’

When a pelynomial fupction has a repeated odd root greater thap 1, the graph of the
function M atthatroot. (e _ a[oof‘s el e Hw Reo

When a polynomial fupction has a root of grder 1, the graph of the R W
function CW ‘H,\ravg?lm atthatroot  le _ /ro)k /@ll\lﬁf pao :
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INVESTIGATE Symmetry of Polynomials.

u 13. You just finished looking at Odd and Even Degree Polynomials. Please don't confuse the words Odd Function with
Odd Degree Function. These are totally different concepts. Recall what you learmed about symmetry: summarize here
how something can have odd symmetry, or even symmetry or neither symmetry — graphically and algebraically.

oa\z}\—(‘\\xmév\w 1o -\3(- x>: ’CC‘> Even fnnchon o {Gx )’Z ﬁ(%)
e,)(-/f\;%

e¥.

) fx)=- )

14. For each graph or equation given determine the degree & symmetry.
ﬂ a f(x)=-001{x—-05x+05Kx—-25P(x+2.5)¢ b.

101
W o) w
m €. f(x)=x(x—ﬂ}(x+,j§) "R 4% 4+ 32 + 4
»¥ Ny
ol 20
I 104 EVEM
21 Y EEVasWEEEE
e’ 4 -4 2% \2 4
Il VERE o
o 20:
_4-.
+ 5
g A flx) = x* — 262 + Il i flx)=x*—3x+4 .
ever £ln) = ) -yt = ol —2a ¢ | £ex) = () —3C0) tY = + 33t Y

odd (-#6)-= So VBN -t = ‘@J( 1)z - S

i o 0’0 Ne F‘ML(\'
@ o sM=x-3Te02 o S 3xb+q  h S) =3 |
FEx)=Cx) -3 1 =% flx) =) - 3) = ~ 23

s ¥_
—l)= _(q,r_31?~+q): - *3)-(:’\";1;4_( ()= - (xr—gw):'xr-f—go(

“u

u 15. Summarize:

Odd de?ree Enlynomial can have 00’0} or "LH'I"J symmetry. It will be symmetric

only ifexpanded form has all 0dd '}OOWQ(S on eacl K

Even degree polynomial can have _ €\V2n or )'\LII:”i\lz( symmetry. It will be symmetric
only fﬂrm has all. even .ooowﬂ'ﬂ o~ eack oS¢ ) (mﬁc,;[- #3
have 2° on t#em.
3
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Graphing and Finding Equations

OY¢
u 1. Summarize the steps of sketching polynomials given expanded form. Explain what details you still don't know about
the graph.

O, Frd M""‘L « L-C. Yo v\ e o He 2nd jyd\mvw
Q S eSS\h‘.\{ vJO?S the Pl)'byr\ CO~ '\ 7 ‘(T

oy S'f" \r\ e midd .
Crom sendord foen wa oY Know W“’\j how oy +oagds ? /f./o/ oS

2. Sketch ea{:h of the fullowmg

ma Flx)=4x"—5x° +xC 1 :j"“ b. f{x)=3-Tx+8x" —%°
Pege S K/\ ST
Lc, %

Lc--
{’r\” 4,2 ‘E\o 2,
E ¢ f(x)=11x-9x° +10x d. f(x)——dx +8x"—x +9

/@WM mMM

\g 6 V\\(LL¢ h? §/3;\
u 3. Summarize the steps of sketching polynomials given factored form. Explain what details you still don't know about the

Qrapho F\\\A ALg £ LS o %SM ok < SLA’OL o~d /Qslka_v(‘ow"

SMJ/Q'WLd'mpc:MrSonwLMV
in\‘)&f;m?:f ettt F bounees /Cu-t‘/benaﬁ reo- o

ockored focm does not 4L gow how Witk Jlow t.p. oce.

4. Sketch each of the fnllowmg

m a. }{ (x+3) (2-2x) (’ZX) b. v={(x+37(2-4x)
%L‘ MOW”U’ ¢ D‘%\' H
Le.=-1 L_C:_ \b

-'5 Q‘Y

cy=(2- x]3 d. positive leading coefficient,
} zeros at -3, -1 (order 5). 2, 4 (order 4)

=2 # (9 (e (5 lx-2) (-
we=) 2 g I

Lx{?,) Lt ®
\L}Yf}) v 6
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Sketch each of the io[luwing

5. Find the equations for the given graphs

a. polynomial of degree 3 with the following graph

i
W
B

ui N.-12)

9'« &Q«(\ \K}%iﬁ - ‘D
1= a (e V)(1- ’»1"‘*)
—12= a (2)X-2)-3)

2 =412

Name:

fy==302x+4{x-1)

B9 =2

LC=-1 -

h. y=(2x+3P(5-x)

LC” -

N\\N

@

b. The function is cubic with zeros at 4{order 2} and -1 and
with a y-intercept of 10.

- OLG—\QQ«H) ot (0.19)
o= Q@"\)@’tl) "

0= lba

qz&
X

L 3: % (1-\\)1(11 \)

@ oo J'— - (a3 Yau)

6. The function f{x)= b’ +20%% —8x—96 has a zero when x=— 3. Determine the value of k.

0 = K (3) x 20(3)* - &(-3) -6

z -k + (OF
_\Og:faq’l&
L[fak
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Transformed Form of Polynomials

MName:

u1.

)

(o]
shorle \a\2

\\\‘3"""‘(“ kco

A — shik JJJH'{HQH'

) S'LlF'H" e Aowin

2. Sketch the following
1 X
a. m fix)= —"(Zx—])’ -8

# Factr oot k
ol oL
/Lm‘o.—css \°t\ <\ *A(LV""A( 7((?“ s L—‘:LN&:,\ e

l COW#“ \k\> |

P

-3

Write out the transformed form of a polynomial of degree n. Summarize what type of transformations the letters control
and recap the steps of transforming a function.

3: KXKQ;»A) X\ xC
qun n X~akis
verhroll

o veflecr
K Vorin. sheokels 120

o n

o see u ! ({{L“d\ovh‘)/b‘-’

o o M‘wﬁ-ﬁ-r\ k %J)L) 4l 3-&10

S'/-l/’l'l/L o T JJ.—!J&L/&M&{ S5O,

}/l H \)‘i

| 1 ! o @ Flx)=3(10-5x)" +4 y

=3|- -2)\\ t
El X - ‘QX -3 7} 5\(‘1 X l;r\“e
As n \l‘(\'\l

a \«h; \»;«;J‘? - sl vl

e / o s
3

Pt 4= i—\j

\1

3. Explain why it is important to follow the steps outlined above instead of just taking the x values below and just plugging
them into the equation. Use question a. as an example in your explanaticn.

X y
2 |-ag
L S
0 |-G
1 [-%2
2 | -3x

J"'?'(‘h*“?’%’ y

I M?%rvn“*’\"" o

_?-1
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Whee ‘Ghblﬁ’\j llal(o{'(k” —you comn Mt ora ?j -}/LL,,\

g|uUnit 3 12AdvF Data: Mamme: R [ y £ .
22 ONE | ornd solve “Rur ﬁx oTH  (eGpt ™ Shmsm‘«@
4. Flnd the equations for the following graphs. Be careful not all pictures represent a transformed form of a parentlll
a. &b Cubic polynumlal b. Quartic polynomial
L]

( )érOLX\/LL'L/&)l £ C

o\[k (alf ZJY' i

ot ke

J:

' \ —ch=a [t‘nl)}ll*ﬂ

14 I|II
ll\ b= 1Go

\l! -0\ =z

\
'IaU (u-3) 2§ I.f o 3: . (x2) lL"l

3
d. mDegreeEPol}’nnmlal y a iﬂ) (\X—Z,XK'jj

nd a"(iﬂ) (“ (1‘3). TR (@ wp) b= o[ v+ (—Xo 3)

P ﬂ/ o a2

TIEMA RS
452 oa °"\> (0-\) (o-
“b=ali)-1)-3)

_Q: 26
-2z O~

. Degree 6 polynomial

O |
| ey IR |

Wt il

jﬂ \% :‘J:—%q(x{\f(x—b)(wj

Lyez (0] () (3)
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5. Determine the zeros of the following polynomials

ol ) sx-9_243 ook yeo

w 20 ﬁ(y()/yﬁ

My :l(% 1’3’)\1

Ry
+%\[ﬂc“@)

4= Y2-3
+ ?9‘(9"
PRl
‘€
<
\ z 2=
‘7»:1(1 or X Y

E c. Why can't the above method be used on the following v = —5xt—aytL1?

Tmposile o solode  For using  SAMDER WA

mey Fives.

d. What method do you know of that could help you find the

roots of }-=—5xi—4xi+]_? 0= »2

j’,fg‘kl'lla‘[’l "rseupl‘»‘smd(bd‘z" 'H\_

0= —Sq—\\)(a*‘)
-< ‘
m-ll"‘“j |
0=(-stel )24
0= (1-sa)(ax)
o=(1 +8(1-8*)
1§s

ltJsx=0 I={sx=0
=1
1 ’3@ &

Polyn Page 11

b i y=2(2x-10) +128

A ppleds

e. Would the method you used for d. work on
y=-5x"—4x +17?
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Long Division and Synthetic Division of Polynomials

1. Remind yourself how fo do long division with numbers, since the same approach will be used for polynomial division.

a. Identify where the following terms would be located on b. State the formula that relates all of these terms together
the long division table: Quatient, Divisor, Dividend, and modify it to the one that has dividend — which will
Remainder, then find the q;&ti{mt and remainder. t always be the function, f(x) — izofated o
. 214~ Quotied — v w ey POl
4)25607 o dond V@ADL g ey R
. . o & o
puvisel — - ,_1%& Divice Divisoc v
_ asear = gyev * "I\T
o9 “
- %
_—
T = (Qurotned (Divisw) + Romody ]
i s [ Drvickerd S ) |
- Roma
Ve
2. Provide an explanation of how to do long division. 3. Provide an explanation of how to do synthetic division.
@ TR in Oy missiray Yarms (oith 2RO @ Rocord Y “pod" 2 divdo putstde
P and ordy efficitds of Atvodaed dside
2.) DAL oy PPHrem g
o ol gD with whole o g eeme s
w —— N
(3) M“»“ o e : 2.) Cocry Aowin BT coethie .

thsoc .
Loz down(z) MRS o U gpp an eninple
Gt ©fiet o et S
4. Divide using long division, weite down the result ip TWQ different ways

m a.(2x' -5x" +3)=(x+4) b.(12x* —6x° —x +81) = (3x7 - 9)

A e s
bk J(01'°” At —6o” 0 — % &1

1" % 0’ 13> |

22 g 1y oy it 3
144 ) 2o O - S 0% £ D

—bx? 36x>-*
4 3 N
_ dx t?zs ll e
_Yff -Sv 5 O 3@1} 'qu -
- "85(3 -3 O @ 23> 1‘014’\08’
Reie —% + 189
sﬁ el o 3 f\}lw\ 89
+5 g —6x -2 28) _ ygoqaae + HOE TS
g 39
_|o&x -3 »
e —
) ‘\_S‘ ) THS{KM”\N ol ) -H&c‘
o &1_1-:: = Dq} -8 ¢2¥r1- (0% + %‘Z’ I')';Lq-tja-ifﬂ - (‘11"—1#\?,)(31""\) 19

11

° 9L S« (&ﬂ-&"ﬁfﬂa—ms«xﬁﬂ) s
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m e (3x —x" +10x) =(x—2) d.(10x" —14x+35) = (x=1)

_G(;L).; ((omsz01-K)(1*|) ‘('OI

oy B ben) 50

5. Divide using synthetic division, don't forget to write down the aﬂl/\(g&)
BeGr-2-3x-9-6- .. 0@ 25 - 4x=5)+ (2 +1)
< (l-\\/\ﬂull’A

_y \9_ S v -S

L}

‘go’f 9L = -\ -2 3
& Bt . (o
e A’ Quskiet
*D\I\‘l’*‘ L _ 2 _ 1\ ~
£69) = (1l 2ot 22 ) £ > 2= (2 4 Un-Ce Jesg) —2
e(x —8x7 —dx—T) =[x +1f non -Lanesv - d.(12x* —20x%° —d4x+24) = (4x-8)
Eﬁ V(;uv\‘sor\ -'~S‘A“-\+.:\;‘_QVJOIL‘ 7' \2 =20 O —-M 2\
) 4 -8 doesr® f) 2 zu\\
”' a4y & b
1‘1*01-&\ 1‘,8‘){2"{’&'? \z y g 12 ‘ng i:g
Laeot e\ |
¥ s 5 U4 S ) (12) £
—§yr £ 0K - g - -F{_M :(\Z)L LU+ St X
gy YT -
-SX l
4= (a-8)xrer) -
6. What are the disadvantage(s) of long division? 7. What are the disadvantages of synthetic division?
s 4 weiting - dhtsn'F ke o ron—Lias s
'Sugo\(wﬁ” nsleed 4 o, _ when dintor has o cotfhitited omoc

\30\4 S)\MJJL h C%M +°
resrd (_'1-— rosf) teod ”}
Bl diuRor,

12
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Theorems and Applications

MName:

u Remainder Theorem:

When a polynomial f(x) is divided by a_linear divisor (x —a), then the remainder is equal to f{a).
(If the divisor iz not linear then the remainder might not be just one constant number but a polynemial — and this theorem will not work)

P

Rigs-
f(x)=(quotient }(divisor) + remainder |*

divisorisx—a

F(x) = (guotient ) x — a)+ remainder
sub in the zero of the divisorx=a
F(a) = (guotient)(0) + remainder
Fla) = remainder

m 1. Find the remainder (without doing the division) of 2. Determine the remainder, ¥, to make this multiplication
f(x)=x"—12x* — 42 when itis divided by x—3 statement true

, . ~\
(x* =43  + D+ r=3x"—10x"+5 Lo
Tho Yot

R: '9(3)7— '53 “163’)l‘ \L= - \'L(B ‘s\m" &tﬁsw dividad
Foil , iselede ©

;@:f—«%@g
N

c= 27+ 9

3. lfthe dividendm. quotient i@nd remainder is@nd the divisor by using
i i :
comparing coefficie ) . g_wb\ 3%\1 ‘Hru\\ﬁJ
- tWso¢ - ) M\JA
p\W{h ) ,%\m\’\i&\ L W Yhe ‘Fo( y
= [P o)w)Cai'f + 54
DTl — L b‘ =S 3
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0 q,
(7 A \
Find the remainder (without doing the division) of 5. ) Ifthe divisoris x* +5x+8 _ the dividend is

5 4 3 1 . T, .
Flx)=2x" +4x" = 5x" —6x" + 2x—4 whenitis =537 +3x° —7x+11. Find the remainder.
divided by x+3

e .-\ / S R= —lszx —34d
eok ‘/‘\ \/

6. Ifthe dividend is —2x" —5x% + 2x% + 3x -1, quotientis —=2x° — 7x* = 5x— 2 and remainder is — 3, find the divisor by
using comparing coefficients meathod.

B I P S e e

copet L
—2xlz -Jad

—_— _ ‘!i
—2%0 2J‘{s‘,"“*l'(

\1

7. Remind yourself what is the definition of the word “factor”

O divides vy
OF  (Lprainddr ¥ T

P a)= 0O tha
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e ks s howe
4 i ceoiione

u Rational Root Theorem: J I
If a polynomial y =a,x” +c;rﬂ_1x“'1 —_..+c;r2:c:2 +a,x+ a,Chas any rational {integer or fractionglf zeros then the zeros are

from the list of all combinations of + £ . where p is an integer factor of a; and g is an integer factor of ar.

g

(Keep in mind that zeros can also be irrational — these can only be found using technelogy. In university you'll study how the technolegy is programmed

to find the zeres wsing different approximation methods)

50}

8. Find the list of possible zeros of 9. Find the list Uf:possit?le zeros of
f(x}q;@ﬁ—ix‘#Sx 2 e Flx)=2x"+3x"—-18x+8
4.4 Lt tH 3l
2 -il__)i_z: c A = "%"’ l l_l‘) A
A Lo >3 £ t
— +
2 "%Q ’% 2
u Factor Theorem: /// 14 ]
The polynomial f{x) has a factor (x — &) if and only if (this means the implication goes both'ways) F(k) =0

Procf - "if" implication:
Proof - "only if" implication:
ifx— & is a factor of F{x)

then it divides inbo f(x) evenly E('i_:; — 0
This means the remainder 13 zero. o e FEL TEAmaET =

. . but that implies the divisor x— & goes inte /(x) evenly
By Rem: theorem f () = remainder which means the driser x— & 13 a factor.
Therefore F{k) =0, since remainder is zero.

)

10. Which of the numbers from the list you've made for 11. Determine if the binomial 2x—3is
F(x)=3x" —5x" +5x—2 above, are actual zeros?

£00=1 £3) "R ”
‘(:(‘\)2’6’ _G(;—%)l—\\\@ ‘c(\%) #O ,‘_(2)(—3’) s no“jfo\
L)1z 5 factee of 1)
o, (haled

‘F("f;) ‘X”/q
()= (x-2y Y x4 bt )
m 12. Which of the numbers from the list you've made for
Flx)=2x% +3x% —18x + 8 above, are actual zeros?

Use your answers to factor the polynomial completely. Q(f

f9- () Y00y - ()

,P(/l) = F()-0 fuchoe
‘F(g): L)z (1eu Jaxt+ baec)

W )

"‘2(‘7’”/\: ) z

‘F(%k): (35

L) = alx- OYx-t)-¢)
$) = & (x-2)(xeu)(2- %)

factor gf

‘Q[}) 2 2x° +3x" +6 du

13. Determine if the binomial X +4is a factor of
,’x“ +55 +2x—8

Polyn Page 16
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Factoring Polynomials

1. Find the prime factorization of 324. How does this help find the factors of polynomial such as in question a. below?

A2 _ 15‘\
(b&\\\mi@) /® ﬂ@) ) = Q\(B .36, 29 $(2 .-
81\’1}\7‘14%3 fodoes v 2l 32,43 34,26, 39 412,

2. How do you think you can factor a cubic polynomial by just finding one zero? What about a ql—ﬁlif? —
). Use -\fta.L t arcor o Gd ik + V (WL\\\o\\'\”oﬂ ma»k,_f vcuf\c)“lbn — ¢

2_ \L’)L Sjv\'\"‘c\'\.t_ A‘U;S:Or\ '\‘D '{:WA %“0“%
3) Rococd et £00) = (Guotied )(Auviser

- cod wie g \0 el
@ F&V'\W %\LO'\“‘A\’ O (\%—‘gujm :\\;;(u}’r %_\4_,_ s\-vg )

By
Yt RY

3. Factor completely by first finding one zero
g a)x’ —45x° +324x long way: b. x* —45x% +324x shortcut :

_ﬂﬁ)’ f only works if vanable pattemn is like criss cress factoring
% N e D2 “psoudo " M_ad(oj‘f?,
f)= <l -6 ) , fl)= 1( PR LN zlb f )
i T e 0 sy A7
™ -9
+L.\/ \
$)=0 (i—é) i o fucter J°7 fact \ - 36

o\ © -\ O 31‘1\1 . )(17"3é>
\L 6 36 st —3-Z | )= (o -&
WA & ,,,C(if:a)(x—a)(ﬁill’é)
‘(:(1,)':« i(i'c)@‘\’c’f—'qx”gq ) * ¢/
)0 - (x=3) 3 o Fuchse
e~ -5 \

Las SY
L q 1§ |[oT R

Hx)= > (w—b)(w 5)(}\1{ Gt \:r)

\ b}
(L )

Polyn Page 17
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Name:
[ c 12x" +8x7-3x-2 '/*%‘) d 3x’ +8x = 21x+6

[

a"’a:o
)+
—+
\N
it
(=%
+
)~
H-
wlr

@@f ) (143 442) fh)=3 (w\n)(u‘w) (x /Jg)
’Q(ﬂ: (&m\}(&-,t,. th)

or
oc - 14'“)0:( H.h)(%l—l)
= & (ﬁ%/xi’a[“?@) (

When completing practice questions, you may use the following online calculator to help you check your answers, or to

use to find zeros of polynomials for which you get stuck on or the ones that have only irrational solutions — textbook
sometimes does give questions that are unfactorable over rationals.

hitp:/iwrww mathportal.org/calculators/polynomials-solvers/polynomial-roots-calculator php

LS ol .Com 8

17
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B 4 When r’ +3x% — 2x - b is divided by x—1, the
remainder is 1. When it is divided by x—2 the
remainder is 40. Find a+b

e Heortm $0) =V (WD)
Q)‘j - f(2)=%o ‘;{ 2,%)

£ 1= a() <30 a0 )
\ - Kc\—-t/ :5/‘-1 - L

0=2-5%]Q)

t o= fatin-20 >

- b \> gc\vL ﬁ’
! ‘ - - o
o 12t godufihtron
&_;o»
T

Polyn Page 19

MName:

5. Forthe function f(x)=x"-5x"+kx—16, the
remainder from f(x) = (x +1}is twica the remainder
from f{x}+(x—1). Destermine the value of k.

§0)=%,
o )=t

R, =dR,
$L)=280)

18
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Factoring a Sum and a Difference of Cubes ‘c‘*i Seed

u 1. Develop the SUM of lCUBES farmula by factunn,g the 2. The DIFFERENCE of CUBES furrsnula is similarly
following polynomial x* + &’ -k) +lk™=9 derived. The formula is: 27 —

1+ [Lx&k < (k) 38
itkm ofodr ke oxt ¢ Ox K
- Xk | 2
attox
—lg®
"Tx_{k

A\V‘w&"‘) - (ufs«kuo\')\{k—l%——

- f‘k\w}: (oulc)(f—kx &k) ¥=0
3 9 B “5_ 3_ a-\p 2 QL 2
\oz’&\b —,(o&\o)(a —ob+ b ) \ o \Q b g( XQ'E {-L)

3. Factor the following by using the formulas developed v W
above

. @ (@
8 5__1 —54x* — 250 (oummon Jodor \\*
343" 216

(4 > (\;B = ’31(35}1 ’(\35>
(erl) o v @x) S V

= 2 = -9 G - 1S ¢ A5
%1- 'é; %{11 *Eh* + 3@) 5—&59& M’» >

s B

) “

O-&VJNJS fosf’h\!b
W\ -

A e

%\mm N
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c.
.- 5y .- 133
(x —5) (5x—1)

o~ b
|0 e 4
= D(—S\~§M:\X U%xoz:%wo AStlas K

= L_L“" “X& gt —4bk &3\&
= -4 e (3\ar-Uox & )

@dzn + b + (24 — b)?
K + X — + > \/91“%
e
(&k\:t 2a-b %t%l - @“J‘bxzq—b) « (2] 3 7’)

2_ yabAb
(A L. \{cﬁv\;’) +t o LLOL
qu g4 Yabt b (
Vv v et W
/\/'/

v

@)U{abc )

4
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