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6.1A  Graphing Cubic Functions: Significant Features

1. Enter the equation y = x> — x> —12x into a graphing calculator and use a table of values to draw the graph.
e e

a) Over what interval(s) is the graph
increasing?

X< =LA X >4 3(0
(graph ng. ccdc> /'

<
>
»

\®]
No

b) Over what interval(s) is the graph /a—\
decreasing? /[

—
et

e

1.LaA < X < 4.3k ; \\‘\
(CSrap\n‘mg ml% . f’ 5 _} -
[
]

¢) Identify any maximum or minimum

v

O)

values, recording what are they and [ \
where they occur? | *

rel moc (=1.69,15.50) ]
vel min ( 2, BLP‘FU 0. "15)W+S | :
These ocan” ot V‘V\ﬂxba) [’901 . ){

7 d)v Identify the x—intercept(S), \_V ¥

CJJO) <_:6::::{::::'r:::
(8,0 “Ther - peep ! >

L1
\}\.R\Q\

e) Identify the y-intercept(s).

(€9

f) Are there any restrictions on the domain and range? If yes, what are they?

o
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6.1A  Graphing Cubic Functions.: Significant Features

2. A cubic function is described by 1 (x) = ax? + bx? + cx +d , where a, b, ¢, and d are the coefficients and

a # 0. Graphs of cubic functions show a bit more variety than those for linear or quadratic functions. Here
are some examples of cubic functions with their graphs:

[A] [B] [C] [D]
f(x)=x3—6x2+12x—8 f(x)=—x3 +3x—1 f(x):—x3—2 f(x)=x3 —6x2 +9x
N 1), 16, N
9 9 9 9
I
|
| \
\
a b 4 1 . ‘ | a V N
. O q & t N : ‘ 4 L4 Al q 4 v N —c 4
P P x P \ x P X X
[
I
\
\
\
\
9 9 9
v v v 4

a) Identify the lead coefficient of each cubic function.
Function [A]: |
Function [B]: I
Function [C]: '
Function [D]: |

b) Make a conjecture about what influence the sign of the lead coefficient, @, has on the shape of the graph.

ﬂ‘ & 7o ’f\-bbmvu/ff-f/) 4/’\47/ o o IM:)QW/J-? boflw have a__ f«)STﬂﬂ-‘r‘ifCej ’ /7‘
/ )
j;ﬁ a < o/ = “ “« e « & « N “ hej’a%'\/—é Jloao—t (\\M

¢) How would you describe the different types of cubic graphs? What do they have in common? How are
they different?

ey Lo L2 le 2borgouttd 5 o C curves wfldcoq 70143 )

. : ﬂ_& Tkl Y
_ . M ’ f\( # € fwwe ‘f’k.z, ClLo i<y 3
D fferendt e e o6 thres Jat
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6.1A  Graphing Cubic Functions: Significant Features

3. Kerry, Johanna, and Meng all used their graphing calculators to graph the function f (,\) =x’—6x>+9x.

They all entered the correct equation.

™ ) 1o
T

I - ]
/// \\ < . > I
’ \/

7 ) x
x
Kerry Johanna Meng

a) Explain why they got such different graphs for the same function.

(>'«}f@/\ﬂ/«u wrméowj- —‘—}L x l/bu'v\) & Ma/)a/ o W")D‘j W ONe

b) Whose graph is the best representation of the cubic function? Why?

MM) Since Yo Can Ler ol +he 2enrod ) Imiss &

#4 — 6: For each graph, identify the significant features of the graph.

4. Va
5 Sign of the Lead Coefficient: /7 O_gﬁfbﬁ
Domain: M W
Range: cu('( M@O
A ,’ relative minimum: / Ou ( —¥ S/
AT
k/5”-\\ N / relative maximum: ( (5 Y \
q7p) G (7,0 : ;
< 0 » interval(s) where functions values are increasing:
II \‘ | ! Xc{_-/; S/ an & X>C9 5
A\
\ | interval(s) where functions values are decreasing:
, s g
J —g < X fas
| \ /
| \\ 3 x—intercept(s): ( 7 O } ( ’Lf (J ( 3,0 )
-R.D
| ol 11 y-intercept: /\/( O ¥, 3‘
v
200 10x
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6.1A  Graphing Cubic Functions:

Significant Features

#4 — 6 (continued): For each graph, identify the significant features of the graph.

Sign of the Lead Coefficient: {,/1 6iaﬂéﬂi‘<’—
Domain: C(j/e \/‘(Z/&/@ .
Range: M /L@a/@ |
relative minimum: (41’(

(0,6)

;2:4) &pvoy. j‘\/a,‘ve

relative maximum:

» lnterval(s) where functions values are increasing:

~H X E O

interval(s) where functions values are decreasing:

X ==Y aud X220
x—intercept(s): é$:0> , {=3,8 ),- ( 2,0 )
(e, €)

y-intercept:

5' yu
I 0
|
|
/1 A
VAN I
\ [ \
\ / \
« O 10
\
|
1-—1:0: l 0 ‘ 103
6 yz,}

Sign of the Lead Coefficient:

pomain:_ g f/) noad, I

Il o,

WAV R &

Range:

relative minimum:

relative maximum:

H

) 5

—> interval(s) where functions values are increasing:
%

— w0 £ X £ o0

interval(s) where functions values are decreasing:

none
/ x—intercept(s): (&, O )
5 y-intercept: / Q) OJ)
s o0 55
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6.1A  Graphing Cubic Functions: Significant Features

7.  Determine which graph below has the identified value as a significant feature. Then use the graph to
complete the table.

Graph #:

I

3x

/LI

G

B

x-intercept(s):

(-5.0)
(3.0)
(7.0)

(0, 0)
3.0)

Q)U> @)D)

Qj)@cﬁ

t%,D)
(~die)
(9,0)

y-intercept(s):

(6,755)

(Ojo\

@)YD)

<O)L/>

CO)')

Relative ( - —~ ~
Maximum; < 5) }) (1’4) None Nnene &'Jj\ (%5 ) 7’ >)
Relative - e ' -
Minimum: (’"D\) 7) @) 0 ) nhone none O UOﬂ) (_jg i;)
interval(s) Z Fnceeés I "
: - ~ <l
RO I T S I = St
increasing: X 2 3 %d‘f\%ﬁ,\ X 7 1.
interval(s) 3 o 2 s
where function X<, ) | <L Demeasgl & nowe - <L L 4 & g)
- [ )( 3 over entire DA ,
values are X>5 domain X >4 &
decreasing:
Y Y Y
QAL B V'S (q‘s)q‘.{) =AL
/h A
\ 4 \ 51/ \ [
‘\ 4/'\\ ‘\ II VI
Tt EER MRS TR RESE 0 5 + 5y
\ ) \
4 /, [EFINE 3
: Graph #1 n Graph #2 || [Graph #3
Y4 Y4 SN
i \ a
| Ij&
% - \ 3 x 5 \VI
[ \ < ;
| \ -5 ¥ 5
e | Graph #4 5| |Graph #5 ,| |Graph #6
6.1  ICAN GRAPH POLYNOMIAL FUNCTIONS AND DEMONSTRATE UNDERSTANDING OF THE SIGNIFICANT P-81

FEATURES OF ITS GRAPH AND THEIR RELATIONSHIP TO REAL-WORLD SITUATIONS.




Name Period

6.1A  Graphing Cubic Functions: Significant Features

8. Draw a graph for the sets of data as reported in the USDA Statistical Highlights. From the graph, determine
whether the data could be modeled with a cubic function. Give reasons for your answers.

a) Number of acres of fresh carrots b) Number of bales of cotton (in  ¢) Yield per acre (in thousands) for

harvested in the United States. thousands) exported. processed cucumbers.
Year Acres Year Acres | Year Acres |
1993 78,220 1992 5,200 1993 5.38 T
1994 74,630 1993 6,860 1994 5.44 I
1995 81,120 1994 9,400 1995 5.22
1996 92,160 1995 7,680 1996 5.37 ;
1997 97,460 1996 6,870 1997 5.98 |
100000 9500 N 6 /’
9000 )/ \\
95000 /
/ 8500 / \\ 5.8 }
90000 // 8000 / \ / |
5.6 ’
7500 / ‘
85000 / / \\ )
/ 7000 < A
54
80000 —4 /’ 6500 / ' \| J
\ [/ 6000—/ N
75000 . / 5.2
N 5500 /
709%h55 1993 1994 1995 1996 1997 %2 1995 1994 1995 1996 1997 1993 7993 1994 1995 1996 1997 |
Posgible cubic ﬁmction?@ Posgible cubic furkqgon‘?% Possible cubic function? @

T betore gean 1975, H1E I Spreetive at o | 1§ befow€ the yeal 1995, e
#acts way €746 3'%\)?‘3—@&1/‘ "”"?-7 X b‘f’q“ boas w@ Thewsay,y ;eld/am we) & § 23 Thevsaud. |
dedhf\‘"j 6"‘”5'[\4 pve P Ol J 53,(;(:&7&0,\<3 ydawr ) the 2 2ud decveafmg Quch eV Yeary |

Mw emd ‘96(/\ pevid ke 7. 2ud e guid Hhin he 7\, “he eud beln Twould Hd ke g7 |
9.  Write a cubic function that has the following end behavior: (K, 7) |
|

o 2t K() = %+ x4

10. Write a cubic function that has the following end behavior: (K, N') Section 6.14 |
y 53 o 2
one RN 9()4‘)':‘;1)( F3x —x t+4
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6.1B  Graphing Polynomial Functions: Significant Features

#1 —2: Use a table of values to graph each equation and identify the significant features of the graph.

1. y= X3 —5x+3
: Sign of the Lead Coefficient : é oS Hive

:. 2) | End behavior: \/71
)

f% Domain: O(M M/@
a1l PR Range:__all_ ety
-1 |7 i E{ 7 Relative minimum: ( [,3 ) ~L3 )

<

BEER

O :} W) = Relative maximum: ( "/ . 3 ) 7 3/)
YRR} 2 S
( [=1 < afr > Interval(s) where function values are
3] g “‘Q'f@ ; 42 x increasing: X<~ 5; X >3
B

— Interval(s) where fungtion values are
} IS decreasing: _/'3 < x4, 3

x—intercepts(s):(?gl{/ 0) )(\017 ,0 L \/ o g ) J )
i : o)
y-intercept(s) /\ ) }/)

N

| Vo Sign of the Lead Coefficient: /(/6 #«5{1"\){/

* Y ¢19 End behavior: ,\ §]
—% 29 | | Domain: all Wo@?
- /0 i Range:___all_ 2ol
O 3 r Relative minimum: __ Ao
‘ ’i %o Relative maximum: o<~
> "]} — \ - Intel.'val(s) \'zvhere function values are
\ X increasing: s v —
\ Interval(s) where function values are
& decreasing: = Ll =0
N \\ x-intercepts(s): ( O/ )/ L/ J () )
\\ y-intercept(s): C OJ. 3//
sol—\
TV

3. How does a cubic function in standard form y = ax® + bx* + cx + d , relate to the significant features of the

graph? & determaned fhe end bel’\aul'of) i ¥ azo , md bels G w7 it a <9, enc [xJA"N.
d 7S e 9',‘w+€4c~e/e+
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6.1B  Graphing Polynomial Functions: Significant Features

#4 — 5: Use a table of values to graph each equation and identify the significant features of the graph.

4. y=02(x+4)(x-3)(x-1)

y
~7.4

O

“4.7

A

3

LY
BE
) .2
710
L{

1.3

5. y=-01(x-5)(x+7)(x+1)

=

12

-3

4.

~6.4

-3.5

O

7]
pA

6.

¥,

¢

*
D
o

S

5§

0

y V'S
16 4
[
|
A p
N
\ [
/ A /
[ \ /
57 g
! X
|
I
/ 5
|
|
I
|
/ 10
W o
y V'S
\\
: \
I/
1 \
/
/

V'3

U

10
TU

v

e "//
i

Sign of the Lead Coefficient: ﬁ%ﬁhvﬁ
End behavior: 17"

Domain: d/& W

Range: 50(/6 /w/‘v&

Relative minimum: ( Q}— /.3“/)
Relative maximum: ( M;) é )

Interval(s) where function values are

increasing: X £ = Q\/‘ X >

Interval(s) where function values are

decreasing: ~ & £ x4 >
x-intercepts(s): ('L'/. 0)) (/) v ),‘ ( 3/ ';/
y-intercept(s): (O) J. ({/)

Sign of the Lead Coefficient: V\@;i‘l’h‘VQ
End behavior: P\ ¥/ )

Domain: d ,M /l%&

Range: Jiéé ﬂﬂ//nxgﬂ

Relative minimum: ( -9 5'\, -8 3)
Relative maximum: (9 g 3)

Interval(s) where function Values are

increasing: = { {X A s

Interval(s) where functlon Values are

decreasing: ”7 5 X 7 Q,)
x-intercepts(s): [ 7,0 y ,
(O, 3. 5’
L/

y-intercept(s):

6. How does a cubic function in factored form y = a (x = m) (x = n) (x - p) , relate to the significant features of

the graph?

Mmyny|

alom ) (= X - |0)

a detevmaones ‘ﬁ«{ emd l')(fl/uzuhs\/‘j 7o, '/7‘)
ave T % -i,‘ercepts
1V\«1L€\ﬂ:'€/?‘l_

€ a<o, Ry
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6.1B  Graphing Polynomial Functions: Significant Features

#7 — 8: Use a table of values to graph each equation and identify the significant features of the graph.
7. y= (x + 3) -4

Ya Sign of the Lead Coefficient: %0{ ; 7/“/{’
o jx{} End behavior: /"
~§ ~{9* T Domain: q,@/ M
11-5 - Range: gl Neals
_'} - - Relative minimum: _ Wl
’j— ‘} ] Relative maximum: e
-( |4 — IJ T Interival(S) \‘Vhere ’function Zalugs j'ew
o 177 ] x increasing: "~ °© & %
Interval(s) where function values are
I (6o : decreasing: MV~
> Ry / ° x-intercepts(s): / / L/ O )
[ y-intercept(s): / C) &5/
/
\l/ !

e
s <
»

Sign of the Lead Coefficient: N ﬁd-ﬁb&

End behavior: R \’

\
\
| Domain: W W
30 \ Range: ﬁfZZ /wfﬂéo’
|
1

=
=

o
S

W

X1/, 9l | Relative minimum: W
3 } ! Relative maximum: 0 VY€
‘-( -/} 5 f < \ > Interval(s) where function values are
) -2 1 \4\‘} ¢ 8 x increasing: Nasyr~e—
Z ik .\ Interval(s) where function values are
L \\ decreasing: — 2 4L X A o0
K ~6 - \_‘ x-intercepts(s): ( 3 L‘/ 0 >
§ s, 14 \\ y-intercept(s): ( 0 é 0. )
16 Y/
ey V
9. Howdoesa cubic function in the form y =a (x )’ k , relate to the significant features of the graph?
Y2 delernumes e end hellavion ove X - iwteegat L
(AJ/LM cel min ov el nreC, the - q‘:?vx VW{V@ S ane ertflen awayc mc/tea_(me, o
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6.1B  Graphing Polynomial Functions: Significant Features

#10 — 11: Use a table of values to graph each equation and identify the significant features of the graph.
10. y=x*+x3-4x2+4

4 Sign of the Lead Coefficient: 7;@@
0P : N7 |

=

otk
[==]

End behavior:

=% 3> y Domain: {(7(7// /!W - !

~o - 5 Range: Y 2= L/ E |

-1 | O ﬁ Relative minimum: / =], 1“73\) ) ( /'/i /ﬂS)

O L{ ‘ Relative maximum: / '(D L/ ) !

/ 2 o = 3 > Interva (s) where function values are ‘
(| increasing: / 7<x<0 5 X l, ’ i

>~ |~ 1 |
J Interval(s) where function values are < l

> 76 5 decreasing: X< 1,4 ) <x< J

x-intercepts(s): ( A ‘f 0) (-I)D)
y-intercept(s): (O #)

=
=

Y. . Sign of the Lead Coefficient: %2&57 Hee
X ) 19 End behavior: v 7\
= é '/C y A Domain: W M

Range: 5(/(/ /u//lf/@ N
-4 172.3 T ' Relative minimum: ("O, 3 ;;! 1103),)- (L,’ 3,)-0? .é):

-3 4 7 \\ { Relative maximum: /~*c/ 15, (& /D* )~0»7)

N
&

On

) 0, ‘? + 0 NEEPZN » Interval(s) where function values are
~ 1 7 NA increasing: X' < = '-f[J,’)3</Y<2 2 X%S
1,5 ‘ |
Interval(s) where function values are ‘ - ;
A 3 decreasing”T. ] <Xx<7 3&3 AL xS 1
i |

-5 x-intercepts(s): (’3'3 03 /“/ 7 0 ({5 0>
% y-intercept(s): ( O

Ly
P

3 |
N |
¢ [~ k&’

|

Y :;

o g |

G| Y |

|
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6.1B  Graphing Polynomial Functions: Significant Features

#12 —13: Use a table of values to graph each equation and identify the significant features of the graph.

12. y=%(x—3)4—

Y\ y Sign of the Lead Coefficient: )70 S/ i<~
S I ; End behavior: KN 7‘
= Hé';L NK Domain: al ( /L@/ﬂ/A
O 1.2 _li Range: Y z S
V| LY - Relative minimum: ( 3 '5 )
X |-Y ¢ Relative maximum: /V"U’V"e/
% -5/ p " Interval(s) where function values are
wy g M ! 214 i 6 1 8 % increasing: X2>3
L( - \ / Interval(s) where function values are
S . ¥ \ / decreasing: .
G H) ° x-intercepts(s): C ‘g 0 ) [§ Q o)
) /‘/(-,.9‘ y-intercept(s): ( 0 \ 9\ )
—
13,y = (x+3)(x+1)° (x-4)
\ Ya Sign of the Lead Coefficient: 0) ;/'1‘{0‘6«/
=2 / O End behavior: /\\ /l

f"{ 9«), 2 Domain: djj /!Mt/é)

-—}O

54

-2 13y

S —

7L Range: u‘>—y 96
|
|

Relative maximum: Q"I C))

Relative minimum: (Q 45, £, 3—’) (’/27 -8 %)

_J O

O ~3 y < * | /( _ ,  Interval(s) where function Values are
22 -6 | -4 1 -2/ 2 /4 16 |8 increasing: 975Z)< l X )(>L 19
)V 184 [\ j y
i \ Interval(s) where function values are_ vl 129
& )3 - { / decreasing: X<£- lL/S I X& L
% "/357 \l ] x-intercepts(s): ( 3 O) (—l O) /L{ O)
L’{ 0 i y-intercept(s): (O -3.%4 )
/
$ 59 i
14. How does the degree of the polynomial function affect the end behavior of its graph?
iu@m defjlfeﬁ chd b /|/\ IS elw\f 1‘7‘ WM&
Odd decyree ¢ end bel is either 70 o RN
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6.1B  Graphing Polynomial Functions. Significant Features

15. The retail space in shopping centers in the United States from 1972 to 1996 can be modeled by
S =-0.0068¢3 —0.27¢2 +150¢ +1700

where S is the amount of retail space (in millions of square feet) and 7 is the number of years since 1972.

a) How much retail space was there in 1990? Record your thinking.
YA T e 7 *Qw‘ [(resns) .
{'lﬁ’jfmbmo‘s{a’va,hmmp_ <

—

b) Is the amount of retail space increasing or decreasing in 1995?
Record your thinking. T wC1e ¢S g )

U 20 &£ <2 (hefue Méaﬂ‘od??’/)

/’VLC/LW(&) . - al
- \ 700} —
¢) Isthe amount of retail space decreasing at any point between 1972
and 19962 Record your thinking. A/0
<' < ; . ‘ | >
[(/Le/\,\_@ + ()L’{JS,MMM?M\ >
© oy t

d) What are the domain and range of the function? What do they y Since 97> P

represent in the contzxt of the ploblen_}:‘? P p— b T
Do~ O0&€ 524 , £ 7% ‘jem/l’ imee 19 9 )
/Qaw»ﬁe. iNev4 S = 5‘05‘0 § S s the vestzif S/@q_(:m il [ Fons ﬂ)w%‘ﬁ‘*"("
I Lime perraé

16. The average monthly cable TV rate from 1980 to 2003 can be modeled by
R =-0.0036¢3 +0.13t% —0.073¢ + 7.7

where R is the monthly rate (in dollars) and 7 is the number of years since 1980.

a) What are the domain and range of the function? What do they @

represent in the context of the problem? 4o oo
Domern 0 & £33 37 oo 1790 o S003

[(, (,(JD/ T\/ 30
Rang e 7.70 < R £%30.93 menthly i {hf«%:,pev:od 3

b) Why isn’t this model useful past 2003? (What would your cable

bill be now if you used this model?) T-n e Yea” due3, 24

e e vete was33.06 (;23., %,731,00), /‘)-Fjré’\-
- . 4 Jeww-co\rm e Dfm‘““

For /2014, Thiy wode| wld greld a vate Q{J/L/Mo | g

¢) When is the graph increasing? What does this mean in the context 7

of the problem? () <'f £ 25 1 i ”

1
»

v

/1O 3(} ?o
Cable TV Kat—es 2y, alway s TMereaSing Lo 1930 40 3003 O
£ snhe 1980
d) When is the graph decreasing? What does this mean in the context of the p1 ob{lfz
ihe. &7 23. 8 Thet +the vitec St Aed VLCVj in ‘H’\efjeodf' 2003
e) What is the average monthly cost of a cable bill in 1983?
R( 2 )= 8,55
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6.1B  Graphing Polynomial Functions: Significant Features

17. To determine whether a Holstein heifer’s height is normal, a veterinarian can use the cubic functions
included below, where L is the minimum normal height (in inches), H
is the maximum normal height (in inches), and 7 is the age (in
months).

L =0.0007¢3 —0.061¢2 +2.02¢ +30
H =0.001£3 —0.08¢2 +2.3¢t +31

a) What is the normal height range for an 18 month old heifer?
Record your thinking. 4 ( /3) = SO, in
H(19)= Sa:3 i
o i - “ o
$0.7"< nomal hevglet < 3.3 " IN
—~ , o
b) Can this model be used for the entire life of the heifer? Why? /Uo\ \ 30 H 6
. 0.31@ i ponlis
After « certaon age; a heifer dpec not o
9@‘{’ Q,/wﬂ el e

¢) Suppose a veterinarian examines a Holstein heifer that is 43 inches tall. About how old do you think the
heifer is? Explain how you got yéur answer. é,, £ mon '”U’< ' ‘Lj'/t) < g, 3 pwuwﬁ‘ﬂ
Draw a lwrcrontel five 423 gk vse cakbe, vterset on Botin Crarnen,
L(%.3)= 43

H(6.6) = <43
d) At what age does this model no longer work? (Hint: graph both functions at once) )
VAR N ot of Mflectitr ) The Tucve€asing hey b I S o leced oK belire

s would be Bo < 0ge mordls £ 31,6
So fnj radle afﬁ/e months 0'% //MmﬁL iy
18. A container company is making an open box from a 12 inch by 16 inch piece of metal, by cutting equal

squares from each corner. The volume of the box can be modeled by the following egglation and graph.

nl
v (x)=(12-2x)(16 - 2x)(x) V) <g'}§)\‘%“"
200
a) Explain the restrictions on the domain and o /Jb
range of this model. AL~ To o /
Doh..a,«y\ 0 <X <( ([w.J-)x 7o =7x<{ > 60 II \\
Rovse 0 < V< 19907t e 70\“"“;: 7Y 40 \
iklon Goven domanc ,fhe prene Volome 1 o7) — \
b) What is the approximate maximum volume for ] \
this box? Explain your thinking. ] 94 o 3 L6 ” \\
i the acceptable domain oz 26, so[ \ I
7’1\& W Uolumwe occns a){’(gaaé) /9“107 ) - ” ”
¢) What size squares should they cut off of each 40 ,’ \\ I'
corner in order to maximize the volume of the 20 \ |
box? (approximate) Q)L/ i Sgu : \ / :
- 2 10
2 \NP4
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6.1B  Graphing Polynomial Functions: Significant Features

19. The function A (t) =0.0017° —0.12¢* + 3.6 + 10 gives the height, A, (in feet) during the time 7 (in seconds)

of a portion of the track of a roller coaster.

a) What is the y-intercept? What does this point

represent in the context of the problem? h@ ,
=10 Pt abore_ 1"
/Mm/"/)"c‘ ster | €/ teav~ 5
a Cev” b
ﬁ wund be fove 7 L AN
portion o £ e Aracic. i N
5 \

b) Is there a relative maximum? If(yes) explain

what it means in the context of the problem.

G‘M} JwW}osewésm 35 \ /

(e Coasten vlectes s prax ht
«1{ z_{} -Fé*’/‘# 5I

f==]

=]

¢) Is there a relative minimum? Iexplain

what it means in the context of the problem.

éo 10) =7 Afde, bO Qeonds Phe < N
é“wCQQSHf (‘e"(-wfw: “7) N I’\C/L‘jl’\?(’ -10 I 10|20 | 30 4|0 50 6P 70 8|0 9]0 1?0

of o feet.

d) Does the track ever touch the ground? How can you tell?

,UO e l@jﬂ'hw—o\/ Qﬁu«/& 0 aft The Coacler /).ejm;' ro/[f"j,

e) Use the graph to find 4(5). Explain what it means in the context of the problem W c{
Coe

Y= e K-j‘ec,cnés , The rllen coasten he

f) At what z-value is A(f) = 35? Explain what this means in the context of the problem.

}’H,’t /O Secs cuel a)(*-ézg)/_(ecs

The vollev Coacter' Lwcjn(”ﬂ: 3¢/ 7S obfrmed ﬁN”Ze,dU“"j The ridy —

ks on S M e e T S
awn 35 feet, but 1 roller cox
At =711 t i iblpoaﬁl s econds is not pactof the dvma:m

g) The ride lasts 60 seconds Why would this model not be useful after 60 seconds?
Mokt €0 Seconds| e keif of Hle coarton o conArmmscddy

(W/w/w»j:/-sw’
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6.1B  Graphing Polynomial Functions: Significant Features

20. A patient is receiving a certain medication in the hospital. The amount of drug (milligrams) in his
bloodstream ¢ days after the drug is taken can be modeled by the function P(t) = —2t3 + 6t% — 8t + 8.
P@
a) Use the graph to find how much of the drug H
was in the patient’s bloodstream when his
blood was tested 24 hours after he was given
the drug. '
1 "9 \
b) Tell the doctor how many hours it will take for \
the drug to be completely eliminated from his ¢ 3 :t
bloodstream. . , \ :
& (1(1{/3‘3 \
g |
¢) Explain any restrictions on the domain and 3
range for this model.
0L { L P
DM{LL /. f e
S
G 2 days Hhe divg IS completely ool
V@ﬁ eV(J(Vf (,;LoDASﬁ*VC’“""’ C j O)
£ <
I
s tle Oij.ﬁdeV\/(/ T the Srvg i /ﬂa
—¢
_ Cechr Moo ¢ Fterway S,
blou dstvean— which le s sers /
Section 6.1B
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6.2A  Properties of Exponents

#1 — 6: Multiple choice: Circle the correct answer

1.  Which of the following is 2. Simplify 32 .33

3 0
not equal to (Zj ?

3.

Simplify 24.23

[A] 35 [A] 212
[A] 123 .
40
— 5
[B] [_J [l 9 [Cc] 4
[c] o
4. Simplify 7'%+7 5, Simplify (32)8 6. Simplify 2°+22
[A] 7 TR [a] 10
[B] 7 0
[B] 3 [C] 32
[C] 715
[C] 3°
7. True or False? If the equation is false, then correct it to make it true,
3 3
/\ a) 5x2~(2x3) = 40x!! gb) 6x2+(3x)2=9x2 ¢) (2xsz4) = 6x1z12

$x g K

. v
pox TRoe

éx‘)* 7)8_ :/gh}

b a
8. Is the following statement true? (x“) = (xb ) ? Why or why not?

abh= b wwww b t@,@

- b o
(e X
‘h‘g,fmm&{)‘*f)om”/\ Colo

Use

3
9. Isthe following statement true? (x2 ) =x2*39 Why or why not?

NGRS

_ g) x I)"a 1~

6.2 I CAN DEMONSTRATE UNDERSTANDING OF OPERATIONS WITH POLYNOMIALS.
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6.2A  Properties of Exponents

#10 —15: Simplify. Your answer should contain only positive exponents.

11 2% (3km) + 4m (k2 ) 12, 3x-(2x4)3 %3

10. 4x2x_i\k
@S ) CRm T—‘K%a"” (%Q( gx")x’
(/oKD D

13. (3x»4£)i 14. (27714)3-21714 15. (x0)4-(2x3)3

P 9 9
L g R

Section 6.24
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6.2B  Polynomial Addition and Subtraction

"Polynomials are temperamental creat

ures. If you force them to

behave somewhere, they will go wild in other places."

-- Oved Shisha (1932-1998)

1.

correctly? If not, explain what they did wrong and fix their mistakes.

K\
Jamal ./UA COUW)CZL

7x3@+5
+ 2x3—5x|-7
9x3 (- 8x2/-2

—

#2 —15: Find each sum or differenc

2. (4x-=5)+(3x+6)

5a% +3ax—7a>

+) 2a% —8a’x + 4a

/hm e naf’ﬂe/!e 7L5VW\S

dyes 1k Horge

[SrsP s

Precious TN emprect”

//\
By 5x%(+ 4
—(—8x3~4x 9)
(sxsteor-s

we wit Life #/m

;Mé €WW’ ov— &

/@Wm

Mfu\

f4

L

€.

3.

Kiarra /‘//M Qﬁ/'/?—éﬁ(—

®7 when .i‘?
9x(3/x?/ /

yxffg, )+( 77“2

W34 6! /}y /))(1‘7

(4x2 - 9x)
= (4x2 +8x2

=12x2% - 6x-7

W&‘\

(3p2 —2p+3)—(p2 —7p+7)

5.

>

)-(xte)

Ty

—

2x”

7.

5x2 —x—4

(—)(3"x2 +8x — 7)

sy

Jamal, Precious and Kiarra were working on the following problems during class. Did they do the problems

LN el s

éwﬁk,j

x)+7

6.2
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6.2B  Polynomial Addition and Subtraction

#2 — 15 (continued): Find each sum or difference.

2x +6y—-3x+5 = - ,,L(,j",g
8. 4x -8y +6x—1 Jox ~$th -~
(+) x-3y +6 X “Jj 'f(?

10. (5x2 ~x—7)+ 2x2 +3x+4)

] NET X —3

12. (Sx + 32) +9z

14. (5a2x+3ax2 ~5x) +(2a2x— Sax? + 7x)

/ 7&X 2@x+>></

16. Find the perimeter of the triangle.

e

Dx‘fﬁ

P G-

3x2-4x-2

2x2-5x+3

-3x+8

11m?n? +2mn —11

-) 6mzn2 —6mn + lﬂ _

/ qun}-fgnm-zg\

T

5a+9b 4a+2b

| w

13. 6p~(8q+5p)

| p-%1 |

TR SO

15. (x3 —3x2y+4xy2 +y3)—(7x3 —9)62y+xy2 +y3)

17. Find the difference between 5 more than the square
of a number and 8 less than twice the number.

Cxa+ §>A= (Ax~3)
Xl]L S’ - L}x "f’g
'X}"QX ¥ /3
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6.2B  Polynomial Addition and Subtraction

#18 — 19: Find the measure of the third side of each triangle. P is the measure of the perimeter.

18.

20.

21.

22.

P =3x+3y 19. P=7x+2y
| 2x+6
x+y -/- tx+y ZxM
2927 3x -5y

|15

Rectangular prism A4 has a volume of x> + 2x% —3 . Rectangular prism B has a volume of x* +2x3 —8x2,
What is the difference when comparing the volume of rectangular prism B and the rectangular prism A?

Suppose that two cars are having a race. The distance traveled by one car after 7 seconds is10¢2 +50¢

meters, while the distance traveled by the other car after ¢ seconds is15¢2 +40¢ meters. How far would the
two cars be apart after ¢ seconds?

(15t +90e)=(Jot” + S0t) = ]/S?— JOE weters

At Anoka High School, the number of student tickets sold for a home football game can be modeled by

S( p) = 64 p + 8450 where p is the winning percent of the home team. The number of adult tickets sold for

these home games is given by 4 ( p) =0.5p% +14p + 4200 . Write a function model representing the total

number of tickets sold.
TP S +A(p) .
:<éuff Tt 5"757)> + CC), 3/00 %/"fd?

[7tr)= o5p™ 15p +n6s© |

t+ 204

6.2
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6.2B  Polynomial Addition and Subtraction

23. Andover High School is considering building a circular courtyard with

2 flower beds. The courtyard has an area of 10 — 2x2. Write and
simplify an expression that represents the green lawn area.

Qo }%B (x S 3% s
Fsrio

3x

2x

Sflowers

Circular courtyard

3x

Sflowers

24. While Jamal loves the wild rabbits in his back yard, he would like to keep the little critters out of his
vegetable garden. If his vegetable garden is a rectangle whose width is represented by 5x2 +3x and whose

length is represented by 2x2 + 4, how much fencing is needed to enclose the veggie garden?
.2 o)
g Q(sx+ Sk )+ x(2xtY)
. A ‘ 2
0> F b+ 94X+ F

25. Find the missing term in each problem.

a) (4x+ & )+(2x+3)=6x+5 b) (x2+4x+8)~(3x2+ Sx +6):—2x2~x+2

© (4x+ g (2x+3 =2x+5 d) (x2+6x+7)+(3x2+ /}X +l)=4x2+13x+8

e) (4x+i)+(2x+3)—(x—l)=5x+3

Section 6.2B
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6.2C  Polynomial Multiplication

Thao, Louie and Monique were working on the following problems during class. Did they do the problems
correctly or not? Explain what they did wrong and fix their mistakes.

Thao
(x2—7)(—3x3+5x—4)

= 3050 4.5 213 355428
=-3x0 +21x3 +5x2 —39x + 28

{ duof/
U-% Pov(gw /,M—ijf‘@L :ZG

- ‘ - 3
= “Sx's-f Sx 'V'X‘
+21 = 385x ¥

2|35t 2y % =355 413

Louie
()
:xz@—ﬂ

Lot =3xtTx= Y-

N

| et ]

Monique
—3(2x2 = Fwek 7)

= —6x2 —5X@

:év\'{ d\S’f_‘n(OU‘L(' the ~
DOWULW/&ST 2 +el

=[x HISX 2
[Gx +5x72 1

\/\J

f‘w\}

#2 — 11: Find each product. Your final answer should be in standard form.

3. —x?(7x%-13v+20)

dx(x%-5x+8

7X=Q0X 307

J,v,__,

4.

3x - %(‘3

(x2 —6x~7)(3x2 —9x+14)

t "

~ 8% TS -¥7x
- Ux

r 63x — 9%

[ =7x° +13

‘ >
X'B"' 2O X 7

23197 47 = 20X - ?g/

.

x+5)(

(5 w 3w00)

3x 7)

f—?x 30x

"7x

x-Sk 7 Od}

6.2
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6.2C  Polynomial Multiplication

#2 — 11 (continued): Find each product. Your final answer should be in standard form.

8. (6x/+5)2/,_//\ 9. (x2-6x+15)(5x—4) P
> e >
+box + 35 5x-x
\%LL_/’ ~ 30" + 3
LS Sl A

§>¢"* I + 99x 6o |
lowzﬂy 11. (4x3—x2—3)(2x2—x+6)

s - 3
(é)(é~ 2+ 2 x"- 90 x PN YAl

— - (Qxf/ 1—- )\(‘3 = X

~ Ly + 3 ~18

/gyﬁéx raSx” =13 +32<\/h71

#12 —17: Find each product. Your final answer should be in standard form. Identify the y-intercept of
the graph of the equation.

12. y=(3x2—4)(x2+2)(x+3) 13. y=(3x—72 -
(3:-4) ) (X7 354 e H*)l / Y= 9~ 42 + 41 /
3x>f?x t & x 3+/8>< S AR——

~4® =Y >~ ¥y -4
YT (- Do -3y

y-intercept: "~ 24 y-intercept: L/ 7
14, y=3(-2x+15)(4x2 -1) 15. y=(x2+1)(x2 —4x+11)
% ng 3 2
“YX 2 1‘50X =15 x' =9 x + Il x
BL Y/,L/x x> =Y+

[ y= - 9x 711506 6x -5 Y= x4 v’ Y+

y-intercept: - 7 S/ y-intercept: / ‘

16. y=(8-x2)(x+3) , 17. y=(5x-3)(x?-7x+11)

BRI i © SxP- 353 ST

[y = r s o) i p otk

[

@ Sx ~ 39" f7éa>c ‘33>
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6.2C  Polynomial Multiplication

y-intercept: &L'/ y-intercept: B 3}

18. What information about the graph of a polynomial is easily found when the equation is in standard for

m?
T oud hekovioy i s Jeteymine L by Lodlong of fhe degree (e
) )/w‘/t«esf% 2 Ponend wfmwei(ﬁﬁiﬁd be fre 7’2 "7 7
L) Tre
19

. The average amount of bananas (in pounds) eaten per person each year in the United States from 1995 to
2000 can be modeled by £ (x)=-0.298x> —2.73x% + 7.05x + 78.45 where x is the number of years since
1995. Graph the function using a graphing utility.

a) What is the y-intercept? Explain the meaning in the context of the problem. _ o
(‘\V\ ’0 ovn S)

7\?;1_/5/ ' iy\ l??)’ﬁ) ’}/I'LQ Q/\J’e/l—zd)z WVVWUV\?‘T o~f ba mawma s

Caten por perdi w T US vy 78.5

b) Is this function increasing or decreasing? Explain the meaning of this in the context of the problem.
Thoadosy Ao 1995 o (776 Fle~ éemm%j
WWW@V( ‘ 4 '
5»{ vvdra %me 1976 4o 207 .

20. From 2005 through 2013, the number of paperback books N (in millions) sold in the United states and the
average price per book P (in dollars)can be modeled by N(¢) =1.361% +2.53¢ +1076 and
P(¢) = 0.314¢ + 3.42 where ¢ is the number of years since 2005.

a) Write a function for the total revenue (amount of money made) R received from the sales of paperback

books. K{‘6> = (043/4/,& .’,3“—7}—)(’!3“; £2+2.53t +1076)

0.427£3+0.099 €24 337. 8672
L Y,651 +> +  P.653¢ 367795

C?@c Y™ 0.4 3 4 §,49S ¢ + 346,517t T3674. ﬂy
b) What was the total revenue from paperback books in 2005?

F 3079,9> millios o~
o %é??)?}O)C)(DO

¢) What point on the graph represents this value?

3 - intevce P (-

21. A rectangular swimming pool is twice as long as it is wide. A small concrete walkway surrounds the pool.
The walkway is a constant 2 feet wide and has an area of 196 square feet. Find the dimensions of the pool.

ﬂ\f——/:l;\;: A ,mu/ +f?clewa[/L) - ,44750/? = f/‘\fi’c‘ewwNQ
"x s > M () (1) — x> = (76
V™ 4 |2 -+/(9 = ax} =

widtIh x =75 (be +
+ h~ & = 30 -Qee.—\-

o€ poo(

6.2 1 CAN DEMONSTRATE UNDERSTANDING OF OPERATIONS WITH POLYNOMIALS. P-101
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6.2C  Polynomial Multiplication

22. The revenue (revenue = profit — cost) in dollars from the sale of scooters can be represented by

R (x) = (~x2 + 6000) (x - 40) where x is the number of scooters sold.

a) Put the equation in standard form.

Ric)= =57+ 4ox>+ gooox = 240002

b) Ifthey do not sell any scooters, what is the revenue?

R(o0) = ’&"IO o0

O DI G e ey . cost i L o
Mﬁa sukes @%ﬂ/"‘ wao 7O, )

23. Write an expression for the area of the triangle. 24.  Write an expression for the product of 3 more
Simplify the expression completely. than 4 times the square of a number and 7 less

/4._ “5\(‘1')6—57>(3 x—l—S’) than five times the number. Simplify.
(4x"+3)($x-1) "

(A~ G @T ETT/C;/:;/J
3x+5 *

A=—b-h
4x-8
25. Write an expression for the area of the box. 26. Write an expression for the area of the part of the
Simplify. floor not covered by the rug. Simplify.
5x -9 8x-2

A y\—:kvls'hﬁ Aeé
SBX}-HG%‘ -

Tx+4 x-1

A= (8x=2)(7x44) - 63x+§)(x—/)
(SGxPH19x=8) ~ (3x7+ax-5) =
27. Think of a number. Subtract 7. Multiply by 3. Add 30. Divide by 3. Subtract the original number. The
result is always 3. Use a polynomial equation to illustrate this number trick.

3(nTrze _ s s

- + 3o
_3’1\__,2_’—-————3—— — A
>
n -7 +/0 =M
6.2 I CAN DEMONSTRATE UNDERSTANDING OF OPERATIONS WITHPOLYNOMIALS. : P-102
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6.2C  Polynomial Multiplication

28. Find the missing term.

a) (x+5)(x+_2 )=x2+8x+15 b) (LX) (22 +3x-7) =20 + 627 ~14x

O (x-6)(x+71_)=x’-jg+42 d) (x+_§_)(x2+2x+4):x3+5x2+10x+12

29. The side of a cube is represented by x+41. Write an expression for the volume of the cube. Simplify.

Q(Jr I) o+ )(xﬂ)(x +)

Qort)(z( ke b ) = X+ 933 +x
X* ot e 1

(£33l

30. Let an integer be represented by x. Write an expression for the product of three consecutive integers
starting with x. Simplify.

X( x+0\(x+>) N‘/?
(QE-S”%) 3o )

31. N ( f ) represents the number of bags of chips that are sold when the school store has f flavors available for

sale and P ( f ) is the price, in dollars, of a bag of chips when there are f flavors available for sale. Write a
sentence explaining what N ( f ) -P ( /) means.

#h of VW’UUI ; au(}m G&A[); FmeS The
/;\rfa— /b:fjs é »b/ momﬁ collected
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6.2C  Polynomial Multiplication
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6.2D  Polynomial Division — Part 1

#1 —5: Find each quotient using polynomial long division and state if the binomial is a factor.

Lo (2x% +15x% ~30x ~20),+6_)) (x+9) 2. (5x5~ax +2x° ~30x% = Tx 43 )+ (x-2).
. Jx”— jx - 3% + 7/ "’+'7x +Iéx3‘+2x 3 - 3/}
' 400 - 6 = I ~30x = 1% +3
X+ 9 | ol HSx T~ 20x-00x 163 X5 3x
=X’ +18x) - (5°-px") , -
-3,2- 30)( Ty TIX
= (-2~ 91x") “(7x -4 x°)
~3x 2. Qox /(9 x? ~30%
~{~3 >~ 37x) jox° = 32x")
X
X 63 Ax>=)x
(1 48)) ot
%/Qﬂ'?>?5 a@«c@u‘f ~(‘%—+_.(’3>
3. (4x?-5)+(2x+6) 4. (4xf-5x3+3x2 4 x+7)+(x-1) ?
| /L 5 (‘;Qf_'ré/ i “’fxs“?'x -‘/xv "?x;"“éx 5’@ il
ke <Q/X H?K) K- / Z/X + Ox r()x S’x F3xrx 7 ‘i"
- L/Jt;x_*{ JL/"H‘x)
- (‘-1[:;; ~3¢) -4 x5 +0x’
3] (4t X"
“YxT-$x
17 490)
S. (2x3 ~5x2 +6x— 2)+(2x—1) ‘é')('}'-f')(
X ~Ax + A - '(;x}"l”é?c
V=l ) o 57 x> (———Aﬁ  ,
== x ] -(sx t 5)
- ("‘L[ X+ QX)
Hx=a
._<'fo‘ —9_)
O

\\_/\_/—\_’\/\/_/—\/W*
{ JQS) @ x-1) 15 & Hacter of (22-s:trbx>)
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6.2D  Polynomial Division — Part I

#6 — 9: Find each quotient using synthetic division and state if the binomial is a factor.

- 4x3 —15x%2 -120x —128
x—8

2‘7 /S =10 —)2%

6. (x3+6x2+7x+10)+(x+2)
L 22 36 (23

T

‘ O
XQ Fux -~ T mﬁ@ Q(‘—?) iS4 ‘Qc%or o€

(fo?—/ Cy = 1dox '!93)'

9 x3—3x2-11x+5

._ . s
|1 3 Sj | => I 5
w S S

> I 2 -] ©

X}'I’}?C \/ Q("{) i€ & QC/'\LDW aF
¥ - 3x"}~//><'-+§)

10. Which of the division problems above (#1 — 9) generate no remainder? What does that mean regarding the

relationship of the polynomials if no remainder occurs when dividing?

ﬁf’] aud Jd’?) /ﬂ\( CL}‘vi’Scf IS a w[r:c;(vr— D’F""//Llé d,“u}'éemd,

11. Lia, Maut and Craig were working on the following problems during class. Did they do the problems
correctly? If not, explain what they did wrong and fix their mistakes.

Lia Maut Craig

(x3+2x2_6x_9)+(x_2) 10x4 +5x3 +4x2 -9 <x2—4x+3)+(x—2)

x+1 \/
2|1 2 -6 -9 A5 8 4 B @143
2 8 4 10 5 -9 -2 12
I 4 2 5 TR g e - I 6 15

-l |/ <SS 4 O -9

o § -9 q

lo-¢ 9 -9 0
| /o-sxrix =9 |

|
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6.2D  Polynomial Division — Part |

12. Find the length of the rectangular garden.

x+3_IArea =x3+3x2-5x-15 4 5 //,
7977 | 0o -5 0

w - L = Area
(x+2)(7777) = x> 3x - 5x-15

so 1 we divide %2 B = Br-16

X+ >
we can find ¥he length (2777)

13. Find the length of the base of the triangle below if A = %bh.
A~ bh )
M- 6 x7=Hxt30 7 (L“S@YW > >

/5]2 - 26 3
/O D0 30
2227 2 1 % o

(Qxlf‘fx ~ 6} 7s The Rase

x=5
Area = x> -3x2-13x+15

=

14. Suppose that you know that the area of a rectangular mural (wall painting) in square feet is represented by the
polynomial x2 + 2x — 24 and that the length of the mural in feet if the length is represented by the binomial
X + 6 . How would you calculate the width of the mural? Would it also be a binomial?

Dwide the arcer I’)O the %ﬁf\ (f(ywﬂxew‘fu//(?) o je”/+ the width

(O»{/@S e ed A ol alcs be 4 (D cwovmi <L
-6

/’ [ 2 -2y
~( 9(1
I -y o

(x-4)is Tle coidAl,
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6.2D  Polynomial Division — Part [

102
x+2

15. If A and B are polynomials and A divided by B equals 5x2 —13x +47 -
A
a) Find B. ( K+ )

b) Describe what you did to find this. 6 15 The ‘i‘ WIS /40%+fi m ﬂ{ Cleuom‘“t‘ﬁ v
s fle (Cwmandes Praction

¢) Find A. > /03\
% (5)(’/3/( "f'L'f7 MD

‘ SX-13x +47) - o2~
b - bt r) -2y

A= [x-fl)(?x-/%x F1) = o>

- 2 12,2, :
= Sx I3 HHTX e

— t+ Jox 26 x T 94
[} = 53 ~3x +x — ¥
16. Write a‘potynomiat-division problem where theuse of synthetic division would be an appropriate strategy to

use. Divide the polynomial problem you have written to find the quotient and remainder (if there is one).

(2P~ x#3) + (x-1)

| © -/ 3

problem which you cannot use synthetic division to simplify. Explain your
reasoning why synthetic division cannot be used. Divide the polynomial expression you have written to find

the quotient and remainder (if there is one).

- b
W ° 5 -H,\é/{'l( Di’UlSlG’Y\ Cap~ ov\(ﬂ e used
{ [)(3_ 3;5} + X ,S) = [X;-{— /> wketu ‘H‘( divisor TS « bmom,ga,(

UJNj %i\% with Jeﬁvee / /QA/(@ (x- c)
( (>< 3}15 mjcaﬁed)

~

Xt -3¢ + x -
= (X" + X)
3 -3 .
- [~3X} _ }) Section 6.2D
0
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6.2E  Polynomial Division — Part I1

1. Look at each equation and its graph. What does the factored form of a polynomial tell us about the graph of
that polynomial?

a) f(x)=(x+5)(x-8)(x+12) b) f(x)=2(x+5)"(x-1) © f(x):—§(2x+1)(x-10)(x—6)

. L4 Ay ¥
N | " -
—0—-3—6—4}2—0-3 -6\-4 ‘- Px o _:— —— - ’,’ “‘
| . [ / 5 E ,
/ L / / N D A
i A mE TN aaE H e
: / N/ |
\ i 8 |

There ace 3 disdnet ineer Thewe iS one dpli iode Thece ace 2 dishviet Linear~

fe otz whith~
Bkins, chitigeld 3 r-ner ﬁf»@f‘;ﬁmkwm ks ket a5
b 12, =5 and ¥

x =5 bu‘? ot x-nit hew) |3 x-;w{f/‘%ﬁ
ore) Pro oten Honlay facko~’ X“ /0
gge[c(s +he X'lvd'ﬂc‘&/ﬂfﬁxdl x=0

2. Name 2 other ways to say “x-intercept”. 3. Explain how to find the zero of a polynomial

Z@@) Vo O‘t’—) =0 | whon function f ( ) both algebraically and graphically?

@(je&vww/ 5&#1% Fucton gl 4o O aud

~

g\/?%lu(a/ L@K @rm ZDMWC.P%)

4. Is3x3 —4x? +x +2’d1V151ble by x— 12 Explain 5. Is x—1 afactor of x2%° +1? Explain your thinking.
yourthmkmg%jgi *» Ww //Oj M{A a v‘ézw\a,mdw\_ap Q
, I () s @ et These
/ 3 Y [~ ‘ e Ve an
W’é (gQ G Z’C/VD
3 -]
> - o & /L/, 00 OO0 swe |
, P31l lees |
ey Call
BYX%X’/ b (o
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6.2E  Polynomial Division — Part 11

6. Is x =—4 aroot (zero/solution) of

P(x) = x3 +14x? +5x —140 ? Explain your
thinking. @—Zé]
-LD |14 5 —1do

-4 40 (4O

0 3 (@) ‘ﬁﬁé}

200 (rasden e LH) :5 a_
gy )< =Y S 2evw wga

8. Find & so that x—3 is a factor of

me,

7. Isx= 3azeroofP(x) 2x3 —7x2 +5x 19

3la 75 ﬂ
Ty )
e 12

9. Find k so that x—2 is a factor of

333 + 2 o+ (K +2) x -3 f(x) =35+ 4x% + e =195 =2, % must be
2e(0
3)3 ;m Lo - a 3 ‘~f (K—/‘? s mus\h
bR+27 /3 *\- Py Qo *20
& 0 (2/ fo %* / gc\!%\ue |
1§ QLKW | q\, (y ap )\gG'; ,<o O* o mus’f:;k:
2 )t (k) ; | 4o be
Q HJ]L ‘ )— \’(96(5: o . 4&‘\&@ / 19 430 = | Yo mat & !r
TK+29 = AY¥ o W@@‘O o e e(ﬁ
e =28 Oxae¥asietN. et 1= ol 82,
- - < ef(\ ((\ kg\)' \Oe/ /< -0 ‘I:
O
WO o
10. Write a 3" degree equation of a polynomial @ 11. Write a 3" degree polynomial function with the !
function with the zeroes: 0, 2, and —5. Write your zeroes: —2, 2, and 6. Write your answer in ‘i
answer in factored form. standard form. ‘
fl)= 220 ¥5) p0)= (x +>*>( x>)(x6 ) ;
- L/>( x —6 ) :
—bx?-Yx + 2 ’
heck: [ pla) = x = bx=Yx +2Y ?
3y 3 2kx +(K+2Xx -3 |
(beheve W= =4} '
3x>+2(-Hx v Cadr- 2 |
2yxZ - 8x%- 2x -3 is (- B)Q-Fadorz. |
[;|
= - -2
= i o« 5 5 K=- |
2 | | (6] %D ) - ‘
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6.2E  Polynomial Division — Part II

12. Given a factor, write the function in factored form.

a) (x-5); y=x>-2x2-13x-10 b) (x+1); y—x3—9x2+15x+25
S| -2 13 =0 =g s oy
S )5 Jo " 10 -y
2 5 o [ -0 9§ ©
o o = O olox F¥Y =
&‘j = (x-5) (e +2)0ert) ) H: (X.fg){x«s”)(x«f))
©) (x+2); y=x>+3x*-4 d) (x+1); y=x3+x?-25x-25
2l 3o - SIS R o
28 1
) “9~ 0 I o =) o)
X;)‘Q.S-

rx =2 .
(2 (G +2)0cH ) O S S
PR éx;)(xjﬁ (E} ( ). (xt5) T

13. Given one zero, write the function in factored form.

a) f(x)=x>+2x2-5x-6; -3 b  f(x)=x>-4x2-17x+60; 5
3 Sy -Y -7 60
] B3 3% 6 'J S S5 6D
I = =X 0 I | 1) D
(= x =2)= X+ x (o=
Q{,?(?Q (x 9\)(x+/)(x+3ﬂ [ ) = (x #9)(xc=3) (= S)
©) f(x)=9x3+10x2-17x-2; -2 d) f(x):2x3+3x2—39x—20;4/
- [0 -1 - 9] > B ~37 =30
—‘2} C? -1y [Z ? ’—IL 5 L‘f‘f Jo
-3 -1 o0 2 M5 o
x> -9x ~ = : X +lix +S=
) = a1 0cka) ) [$e) = Ot 1Y x+)(x=4)]
e) f(x)=3x3+19x% +16x-20; -2 ) f(x)=5x +11x? -13x-3; -3
=) 3 | 3lS I -y -
’_J Z -6 g /Jb-/s/ /‘% g
33 -0 o -‘f -1 0
3% +13x 0= i “Yx =

( P(x = (3x-2 e s ) x +}ﬂ \ fhe) = (541 ) )x+3))
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6.2E  Polynomial Division — Part 11

14. You are given an expression for the volume of the rectangular prism(V =l-w- h) . Find an expression for

each of the missing dimensions.

a) ¥ (x)=3x3+8x2 - 45x-50

b) 7 (x)=2x>+17x% +40x + 25

E r/ x+$
| %o 2x 4§
x+5 Y
X+|
j—’g g ~yy -50 -‘—/Ijil 17 Ho S
1 35 s0 > IS TS
2 -7 -lo  © 25 35 0
2
3>k -10 = 26 HSK I3 =
G- Ger1 ) (2545 )(x#S)
/\MJIUP Wré’“«‘v Q@vﬁ% huy’vf’
Section 6.2F
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6.3A  Using Graphs to Find Solutions of Cubic Equations

1. Use the graph to find the zeros of each function.

a) Graph: Real zeros:

N

x="lo, =1, 3

S —
o
P——

Factor(s) that create the zeros:

N EIEOEAE T | . / 1, (x +l0)(><H>Cx—3)

NERED D ANRARENN

Possible equation of the curve to the left:

9~ 30 (Xt Yoct)(xc-3)

b) Graph: Real zeros:

X3 "D 2
De Ml €

o0

—

N

Factor(s) that create the zeros:

EdsdRdEdEIENEANREVENERERE ( x+3 )(X-FB)(X"T})

s

Possible equation of the curve to the left:
- ) ’
ﬂ ==y (X £3)(x43)(x>)
c) Graph: Real zeros:
. o -
X="1=x,1
/ M
/ \\ 4 l’ Factor(s) that create the zeros:
/ / :
/ L% I Qf-’r'?)(x:rl)(sc—/)
P T + 5 F 5 A 3 x
» = Bt Possible equation of the curve to the left:
|
’ N
[ el - ;
| 9= {(X’* />(X+})(Y'l)
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6.3A  Using Graphs to Find Solutions of Cubic Equations

2. Using a graphing utility, use the table of values and/or the graph to find the x-intercepts. If necessary, round
your answers to the nearest thousandth.

a) y=x3-8x2+19x-12 b) y=x3+2x2-12x+10
@a) C%?Wz) o)
3,0 (-1%87,0)
L{ID) (/,5/‘513 o)

©) g(x)=x>-14x?+47x-18 d) h(x)=x>+x*+2x+24
(0,938, 0) (~3,0)
( 4,5630)
¢ %0)

3. Using a graphing utility, use the table of values and/or the graph to find the solutions to
the equation f (;\) =0.

a) f(x)=3x>-7x? +8x-2 b)  f(x)=-4x>-Tx? +4x+3
- w011
= 4 x="2.059, = 0469, = O
©) f(x)=-x>+2x2+5x-6 d) f(x)=x3-3x2+4
< - o X
K: ‘;) IJ()’LS X v

4. You are designing a swimming pool with a volume of 4800ft’. The width of the pool should be 7 feet more
than the depth, and the length should be 32 more feet than the depth. What should the dimensions of the
pool be? (draw a sketch of the situation)

Ak Koerders) = H3E

‘ 7J-+7 x (R+39x453)

: X+ 39K F Y x—4400 =0
SR £+
e e

/Qy/y\_j/(l/\ = NO ‘P'(“
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6.3A  Using Graphs to Find Solutions of Cubic Equations

5. You are building a solid concrete skate board ramp. The width of the ramp is 2 feet less than the height of
the ramp and the length of the ramp platform is 5 feet more than the height of the ramp. If 420 cubic feet of
concrete is used, what are the dimensions of the ramp?

(/46), h= \V
($bn)t - 92
3><‘(Y—})5'(><*9 B S
25X s ) = e t)
X(Y-_H(x-ﬂ) g9 0

i o b 2
[X‘B T;X‘}'/O)‘/ 340 = O} W,CLJﬂ/» ;

Ll |

¥ % Y. 88

6. A car dealership’s profit can be modeled by the function P ()v) = x3 +2x2 +400x — 400 , where x is the

number of cars. How many cars will they have to sell to make $40,000 profit?
% 7 >
70/ B0 * 4w pHx - Hed
O = x” 37 £ 900k = 19,900

Y
(%299 5 (Sl 30 cans) He wible o 490 prott

7.  The volume of a box can be modeled by V' (x) =144x — 48x2 + 4x3 where x is measured in meters and

V (x) is measured in meters: Find the values of x that make /' (x) =0.
cubic meters.

X=0O Y= 6

Section 6.34
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6.3B  Finding Real Solutions of Polynomial Equations Graphically

1. Jebediah and Kalani were working on solving a problem in their Intermediate Algebra class. The original
problem was to find the solutions for the following equation.

—0.5x3 +2.5x2 +0.5x +5.5=8

Jebediah thought that Kalani was doing the problem wrong but they got the same answer.

Jebediah’s Method Kalani ’s Method
Jebediah got the equation in the form Kalani graphéd y = —0.5x3 +2.5x2 +0.5x + 5.5 and
05%3+25¢24+05x—-25=0and graphed it. He y = 8. Then she found the intersection of the two
then looked at the x-intercepts and said that the graphs. She said the solutions were x =—1, 1 and 5.

solutions were x =—1, 1 and 5.

YA Y 4

/
a) Are both methods valid? Explain.

( find Sloh
TFebe dialn [Crnog foet™ S fh Lot~ = O, le Cav Pud The L3lotng

Cx Mfu K)WM e UC(,/C(M&% o £ (/:\/4‘& Jren Zuw\7 calco ladtvim
D> e Sques L i
hag Tt 403 15 oF Ty Foot i iy T T L

% D (et vatrazs

b) ill both methods always work? Why?
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6.3B  Finding Real Solutions of Polynomial Equations Graphically

#2 —4: Find the solution for each problem. Verify that each answer truly is a solution.

2 4kt -x-8=-5 Proposed Solution(s): Xt —77)_’, '
A
4
N v Verify your solution(s):
2 \7 3 — =
-3y r(3)-(7%) 3
= = o rAD DB T
N2 A ERT K 3TE e
\ _
r . 2
an H CIy ey -0
- o+ %) ) - -
N/ . vy ST
1A &1) '/3(/)}_'([5")) B /5/ o
o B e A
v
3. 2x3+3x2-18x-20=7 Proposed Solution(s): 'X"-"})"}ff) >
3 v" Verify your solution(s): )
s 2(-3) 4 B3) R (-3~
i 227y + 3D FsY ¥
4 &-j<1> £37 +85¢ -0 = v
2 l(,,,g)s,jr}m,g)*—(s(—)o')—so =
+ b ~S 625 A1 e T
T 7 675 t S
2 >
- 2 3) +73Y AL3) =0 =
' gy r 27 w%—}oﬁ;,?‘/
4. 3x3-2x2-3x+2=12 Proposed Solution(s): X =~
14Ak
e} v’ Verify your solution(s):
A > 2
0 3(2) =200y -Y) + >
8 3(5()» 2(AY — b T >
6 XY - 4 ~ 6 T > e
4 26 ~ 14 = >
— LY. >
2
4
v
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6.3B  Finding Real Solutions of Polynomial Equations Graphically

5. Use a graphing utility to identify the solution(s) to each equation. Include a sketch of the graph that
appeared. You will need to make adjustments to the window to see all the solutions.

a) —x3+6.5x2+13x-8=20 Solutions |
ys ~2.607
1392, or
7,78
b) x3-2x%2-11x+12=10 Solutions
X = =%, 5/7"/)
0,1171

4,598

Solutions

X=4,737

© x3-5x2+3x-2=11

Solutions
x="7-1%6,
=L Hio,
6. 196

d) (x+4)(x—7)(x+6) =-100
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6.3B  Finding Real Solutions of Polynomial Equations Graphically

6. Find the solution(s) to each equation by graphing.

a) x*-x3+65x2+13x-8=20 b) x3-x*+x3-2x2-11x+12=10
'X':ﬁ;)loé—) oL /1)S)L/ X - ‘/,L{L{é) },
O 177) o i
2.036 : |
c) %x4+x3—5x2+3x—2:—2 d)  (x+1)(x+4)(x=7)(x+6)=25
x=-4.50,0,075%, 1,753 X=,069, 73,633, "l.a30, 7,093

7. Considering the general shape of a cubic function, how many solutions can a cubic equation have? Explain
your answer clearly and give an example of each.

/ réow ( So [U '{‘IO\/‘ g_ V‘eq//a \S’a (u"“rd\h'S ’5 \/—ewﬂ :TJ (o ’{Tov\j {
! i dl
| x ; x, .

|

\ 7 - ;

Y ! |

8. The average amount of bananas (in pounds) eaten per person each year in the United States from 1995 to |
2000 can be modeled by f (x) =0.298x* —2.73x> + 7.05x + 8.45 where x is the number of years since

1995. -

a) Graph the function using a graphing calculator and sketch the graph. JoH

b) In what year did the average number of pounds first reach 14?

In the ‘J@fuf (996 ( /.7 Years en 1995

Y Caps 20 )

¢) When was the average number of pounds equal to 13.5? Explain your thinking. ,
At D &\CW %ms/ Hee warxmenn H”u’( Solofows foa cudoic, '
har X = 12~ =7 pinfhe gppe (97
e ¥ = D7 :7;;;M{/L¢W (95 =2 |
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6.3B  Finding Real Solutions of Polynomial Equations Graphically

10.

Kali invested $2500 for four years in a savings account for 3 years. Her investment is modeled by

s (r) = 2500 (l + 7’)3 , where r is the annual interest rate written as a decimal.

a) What interest rate will she need if the value of her investment is to grow to $3000? Explain your
o 7 0 . . _ .
e (3% Pun o vhe i ey 3o il
the Qacte el | A o e P
nyﬁ’iﬁ()\/\, ,

b) What interest rate will she need if the value of her investment istp : oo $50002 Explain your
thinking. 92 uz k)gwﬁ Hee W ; Uy O e yepdoe here the
T & A sects e ':]z <too Aove.

¢) What interest rate will she need if the value of her investment is to grow to $8,000? Explain your
thinking. ¢/79 s fwlerest AT p nveadist e, 5o [ali 75 dreamoy
i€ S’L& wm}&Z L%“'}m Jo g +298000 v ST A~

& S et e | . o
- X . ALV S
This s Yhe xoVodpe N L e Ve Ut

Pz ;}: govo ({Ne.

Kerry was researching Juvenile crime rates. He found that the yearly number of arrests for crime per
100,000 juveniles from 10 to 17 years of age could be modeled by the function

f(x)=-0.357x" +9.417x* — 51.852x +361.208 , where x is the number of years after 1990.

a) What was the number of arrests in 1990? What point is this on the graph?
26 arvest The ) indercept
b) The annual number of arrests peaked at about 501. What year did this happen in?
/b{ul_ 2an s ‘(‘FM PR i ‘H-—E Y2 ane ‘}QO‘—]’
¢) When is the annual number of arrests projected to be 235?
Tnthe YLan 3010
d) When is it projected that there will be no juvenile arrests? What point on the graph is this?

Yoou® 23 quans Pl 1190, The X ~fueeept
S8 in T 3%4 01 B -
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6.3B  Finding Real Solutions of Polynomial Equations Graphically

11.

The size of the U.S. workforce (in millions) can be modeled by
W (x)=-0.0001x? +0.0088x2 +1.43x + 57.9,, where x is the number of years after 1970.

a) When will the projected workforce be 160 million? Is there more than one period in time where this is

expected to happen? ibt Hee (7@/\ Q034 am & Aﬁﬂw_, B (Y kfﬂ/@u/‘ AI0Y

b) What does the model project the maximum workforce will be? Explain your answer. 197
[Y 703 pallion sy fun O g yelatve weximom o e aften 1170,

¢) When does it predict this will happen? Explain your answer.

X= (04,2 qears afle la7o, iAok s u- e geal IO,

12. A construction company is building new homes. The median cost of building these homes can be modeled
by the function C (x)=0.6199x* —55.9808x +1518.304x% — 8252.987x + 30170.846 , where x is the
number of years since 1970. In what year was their cost at $120,0007? / 7 ?7
13. The graphs of y = x* + x> —5x and y = —x? — 4x + 2 are shown below. _
a) Find all points of intersection of the two graphs. ( ~; p 6) ('l ) g ) ( [ ) })
eflod
. . . . l} VSing The 9‘/‘ "
b) Explain 2 methods for finding the solutions to this problem. fhe S lofions ar<
¢ shawn o o LJ‘KS Yot
Ay MX-wur th“ ot the jool
y=x*+x*-5x /thxec;ﬁw\ soC X = ";) I
1 ¥) Sluv\fj alje Iowucatj w ‘@md‘*@‘
R ‘j (j >
/ ] \\ ty> Fex -k TX HTe T2
l \3 Xra —x = 2 ©
, \ | K (x )~ 1(x+3) =o
/ \\ | | (N (x+» =0
_.._5 / g 7} -B ) i \ l Lo : ;Q("’{)(X"()(K{—;) :O
3 \%/ Section 6.3B
4 y=-x*—4x+2
l l l ]
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6.3C  Finding All Solutions of Polynomial Equations Algebraically

1. Find all the zeros of the polynomial function. At least one of the zeros has been provided. (Note - some of
the zeros are irrational numbers and cannot be expressed as fractions or decimals and some of the zeros are

imaginary numbers and cannot be seen on the graph). NOTE - all answers MUST be exact —

answers!

a) y=2x3+14x2 +19x -2

x=-2
A2 41 A
~{ 9o A
o /O ~| J 7o)

2 Ylox =l =0
x = =lo EVaoP-4( 1)

}(a)
= ~j0o% m_ ‘flo‘tm
- 4 " 7
T o tbUs - -5 £303
A

b) f(x)=x>-x*-12x+90

x=-5 ,
gl -1 "> Yo
=S 30 ~To
I~ 0¥
x*~6x +13 =0
b t9 = AT
[x-3] = 3C
X = 2 €30

4

—_

-:’g

)5

3

no approximate

¢ y=x*-3x3-20x%+50x

x=0,x=5

(7"—1\()(}‘3‘-‘}"907‘*5_0)
9 [ =% -~)o
‘ S  Jo |-sP
I > 0| o
X‘) +Ax (0O
CHdx +l = /0 +|

IO
/X-H/ - \)T|
X = -l tvn

olutions of the polynomial equation. At least one of the factors has been provided. (Note - some

of the solutions are irrational numbers and cannot be expressed as fractions or decimals and some of the zeros
are imaginary numbers and cannot be seen on the graph). NOTE - all answers MUST be exact - no

approximate answers!

a) x3-7x2-22x+160=0

(x-5)

5 | -1 ~>x [é0
"‘J 5 -lo -0
I ) ~3}f 0
X - Ax =320
TR N X
> =33
|x-1[ V33
X = [ tV33

b) 3x3+19x2 -3x-3=0
3x+1)
-/J 3 ~% =3
~! -6 3
5 R *7’0
3+ \Px 9 )
3 3
Xtbx -3 =0
xrbx +9 =3 7
Jx+3] = ar3
~3+ar

©) x*+9x3+36x%2+54x=0

xand(x+3)
X(x3-r?x9\+3é x+SY) e
N
23 a 3¢ sy
o, 3 5 5 o
I ¢ /¥ o
x‘°+ém18——o
vox £ ’-“/f +9
m
x+3 = 31,
= 3130
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6.3C  Finding All Solutions of Polynomial Equations Algebraically

3. Find all the x-intercepts of the polynomial function. Give exact answers. (Note - some of the x-intercepts are
irrational numbers and cannot be expressed as fractions or decimals). The graph of the function is provided.
You may use your graphing calculator to obtain a better graph if you like. NOTE - all answers MUST be I

exact - no approximate answers!

a) y=6x>+x2-31x+10 y=x3+7x% +8x+2 © y=x*+2x3-9x2 ~16x-6 -
6 | -3) /0 |1’)Y - ! X7l Y
_&‘ 12 2 ~lo =~ -2 ¥ ’/j 3 /5 lilfb
’ 5 1.5 6 2o
K ter o, M 315716
49 29 g \ ‘ X = ;
\ \ sl S 6>
[ 1\ / \ Y
/ \\ I’ \\ i 4 3|0
) . ] | ‘ X Hyxtr=o|
B \ 5, / \ \Af |
\ ¢ T |
26 o T 4 x as| LT |
v v =, -'rLf‘:~>‘ 'l
Kt bx %20 XH")__ t9§
x? +6x x9 = =19 LK Fé] ’03\ E
; > i i‘
xe2)” AT rd = Ve |
Xt v7 x = B

X, ) (o3 nER)

4. Find all the zeros of the polynomial function. Give exact answers. (Note - Some of the zeros are irrational ;
numbers and cannot be expressed as fractions or decimals and some of the zeros are imaginary numbers and w

cannot be seen on the graph). The graph of the function is provided. . You may use your graphing calculator i

to obtain a better graph if you like. NOTE - all answers MUST be exact - no decimals!

a) f( )_JX3_X -9x+2 b) g(x)~x3—x2~x—15 P ) h(x):%j+3x2+3x—l—l ;f,
-l -7 x J) %) == 3> 3 3 |
= S 3 6 .) ¢ = —1 |
ol — o 3ye‘ 2 19‘7'3—5'['0 |

I / /

| i /

/\\ / /
/ |
TN 2 i L
| ~ T / 5
[ : i

Qx "5?\4' ~O "0"/})19 ) C’-’ ki X?kgx ‘}'5/ :’O-{ ’
(= S TS A6XD e sl \/{qf
2(?) Cie ® )/_ e

v PPt 2T
X‘}% ®* + 1 =0 |

X= =l % !) 13_5(1)('/) ‘!

201)
= UEVE3
O
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6.3C  Finding All Solutions of Polynomial Equations Algebraically

5. Find all the solutions to the polynomial equation f (x) =0. Give exact answers. (Note - some of the

solutions are irrational numbers and cannot be expressed as fractions or decimals and some of the zeros are

imaginary numbers and cannot be seen on the graph).

a) f(x):x3+x2—5x—2

b) f(x)=x*—4x3 +4x? - 64

KITEN S S K-l b -2 aud ¢
A
~[ 1 - 06y -
e 4 3%ed
XCrSxxrl =0 I~ /é—Baio
Xz ‘3'fm X2~ x He =D >=0
aCt) o
1 -6 1k =3
Xz 3EVs /’“ 4 -9 22
2 | =2 |0
X234y =0
T \f&}%l e
| 2+ CET A
x= 2,350 etl = 07
>~ X = | U7

Use a graphing utility to identify the solution(s

©) f(x):x4—2x3—14x2+30x+9

% Double Zewo 0 A
—_ ,l ‘30 C’
S MR A

3

I i —3, 0
| =l{ -2
> 1> %

by
CHix T
et = I+

:’O

Ixeyl = V32
X = ’}tdj‘

X‘,}Z‘:@

X= 5,02
0 each equation. Include a sketch of the graph that

appeared. You will need to make adjustments to the window to see all the solutions. Find ALL solutions

(real and imaginary) to these equations. All solutions must be exact — no approximate answers.

a) 4x3 —15x% —31x = =30

(D 7% <— Solutions

b) -2x3+15x%2+6

(

2x =120

Solutions —

x=H,1.5, 10

6.3 I CAN DEMONSTRATE UNDERSTANDING OF HOW TO SOLVE POLYNOMIAL EQUATIONS.
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6.3C  Finding All Solutions of Polynomial Equations Algebraically

6. (continued) Use a graphing utility to identify the solution(s) to each equation. Include a sketch of the graph
that appeared. You will need to make adjustments to the window to see all the solutions. Find ALL solutions
(real and imaginary) to these equations. All solutions must be exact — no approximate answers.

¢) 2x3-16=0
A x3- %)=0

'

d) x(x2—4x—212:0

Solutions
)@y =o
(x»;z )(x-%ax Ik

S
>

X.‘;

>

[xvi] = (V3
X= 203

J
x=>), X PaxH ==

Solutions

x> 3,2

9

X( X -1)(x+3) =0

Soluti

Solutions

Q('-l)(xvl)(x"'() =8
(X1)(x2-2x+ )
X X3_5x3+ 37(~/ ~-¥ 0

'

i’ ‘)(‘3'3')(’ 3¢ -7 =7°
R 3 -

jj Al ’} [ ‘iC/

I o 3 ¢

x} i 2= 0
X3,

N~ X = po 9@

| [ X=7 ¥iV3
7. How many solutions can a cubic function have? Explain your answer clearly and givean :

A cvbic Lonchiom cz(wouj; hes 2 solotors.

| veed d D2y

9 diffend (el Solutivrs

Az 3 el silutions

. T4 A
solu fron s J agj O[V—\:aj.f m; wAene N
3/’\ “}/LQ 7 VW,\ JU,S+ —(Z)UM P
/\ e x—oxis ) fille
X, 97T X=-/ 2,2
§ )
4 ,\/ [WJ,J o Section 6.3C
, x , !
][ & RV AAV R (S
V4
N
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Unit 6 Review Materials

1. Considering the equation f (x) =x3—x2-4x+4

a) What form is this polynomial function written in? ~ b) What is the significance of the “+ 4”?

_Hzudard -

b) Use a graphing utility to create a table of
values and graph the function.

x y
=% A
- )
§ b
0 o
l o
>~ 0
3 10

¢) Find the information listed below:

Relative minimum: / .54 , — 0. ¥ )

Th'¢ the :j,,‘M{Jcepf
Y a ,

N g

=
— N Yo B LM

NEEEEEER I PERE :

2
N1
[ 1s
1
1
Jf/ g

v

increasing interval(s): X<=0.87 J X 2/ S

Relative maximum: /'Or % 7, 6 , 06 )

decreasing interval(s): O, 7 4 X</, SY

Domain: M M W

Range: Q/Z( /LZ‘V/ W

zero(s): (—},O> )(/)O > N ( > O)

2. Convert each to standard form.

a) y=-3(x-2)"+5

3 k) T 4

Al

3 a1 a S

b) y=(x+5)(x=7)(x+4)
ks ) (-3 2-28)
VR W 5 L
+5%° /S K 190

T T N—

3/’; '1’325}‘75)(‘ 140
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3. Considering the equation f (x) =-x (x - 1) (x + 2)

a) What form is this polynomial function written in?

fLNW@/}"/’ formn o -Q(:‘Q/;wed

¢) Use a graphing utility to create a table of
values and graph the function.

X Yy
-3 | o~
~ o
= ~ 2
O o
l o
2. -¥
3 -2

d) Find the information listed below:

Relative minimum: ('—/ 2, ~J 1 )

b) What is the obvious significant feature given

in this form? p s W”@\/C{ /) TS J

}/\<
I e ey

L1

L
|4 —

Relative maximum: / 0. 5/§, 0,6 3 )

Domain: M /L%/ W

Range: a/CZ ﬂ,&w/ Wd

(@)

1

~

1

[ @XY

1

1

=

1

1 —
1

< o & o bo\r-ij L do Edrnd Lhdo ;
I
v

increasing interval(s): =).22< X 0,5 ‘(
decreasing interval(s): X4 .3 ;) X >0, 5,3/
zero(s): (O, O) }C/, 0 )J_f'a) D/\
y-intercept: / 0, ())

77
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Considering the equation . (x) =0.5 (x - 1)3 +4

a) What form is this polynomial function written in? b) What is the obvious significant feature given
Ti is Stmilar +» the W'FCX -—@vﬁf\» in this form?

0-{ @ ZUQA,VW)HC’ Q/ﬁuﬂ:f:‘_w\/ 17(J+ "’1145 15 TAQ iVl P’ec‘[‘;&i’\)DOfV\'i—-

o cubic ﬁg‘wd"f‘)"z '\ ~

Q /
¢) Use a graphing utility to create a table of values 7
. 6
and graph the function. s 7
4 ,./'/
x y "
5
e
- -9.3 /1“
= = AR I EEERER N
V) 3.8 1B
[3
[ 4 Iy
2 4,5 1K
o~ 6
3 | % 6
&

ﬁ\
<

d) Find the information listed below:

Relative minimum: nowe. increasing interval(s): L

Relative maximum: decreasing interval(s): Now—

nowne
Domain: M MK //“W)o x-intercept(s): (-1 , © )

Range: AL M /I/U/{M/{I’UM y-intercept: @ ) > 5/3

Simplify using the indicate operation.

a) (2x3+5x2~5 +2(6x3~2x ~(3x2—7x+1) b) (5x3—2x2+7)—(8x2—11)

2455 Hlast — =38 e~ Sic-d £ 7= 8 Hl
(—’—/—,—Z_‘_-—-f.
[+ L Vb Sx e [0 X')"f‘/ ?\1

¢ (x+1)(2x+3) d) (3x—5)(x47—1)(x7+6)

@ @9"‘33 (+7et6) ~
S a0+ Px
e - 35x-30

5)("3 + x> = 17x =30
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5. (continued) Simplify using the indicateD operation.
& 2(x+4) -5

A Caqlex ) )\~
ol o0

X+ %>+l
Py F B t6]

2Tl ipcrer)” s =
A% ""9‘{?(?'{‘?@)6<le£
D (x*-10x2+27x-12)+ (x-4)

2110 27 -
4 24 1>
I~ 3 O

6. The graph below shows the number of coats sold each month at a department store where # = 1 represents

January of the current year.

) (x4—3x3+8x2—2)+(x+2)
21 39 o >

X )0 T3 )X

L% 3 90

a) In what month number did they sell the least amount of coats?

Durmng penth #5
4

b) How many coats did they sell in 100

month zero? /DO Caa‘+5 NG

~
()

¢) How many coats did they sell in

month 7? gO co q‘+§

N
S

d) State the interval(s) when coat

sales were increasing.

XS5

Number of coats sold

N
9]

e) State the interval(s) when coat

sales were decreasing.

04 5,5

f) Did they ever sell zero coats in a

month? }Uo 0

Month
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7. Given one factor of the polynomial, use synthetic division to help you rewrite the polynomial in factored
form. Show your work!

a) f( )—x = Tx? x4 7 b) f(x):x3—2x2—11x+12
A factor of this polynomial is (x = 7) A factor of this polynomial is (x + 3)
N B A 2| 2 s
g o -7 (3 (>
| -5 Y 0
=Sk 4t

Qx (1Y (x4 )(z\*B)

8. Find the rational zeros of two of the equations graphically.
Find the rational zeros of two of the equations algebraically.

Use each equation only once.

(@) y=x3+5x2-9x—-45 (M) y=(x+5)(x—2)(3x+4)
(©) y=x(2x-1)(3x+1) @ y=x>+4x?+x-6

Solve by Graphing: equati Solve by Graphing: equation

ation (&) : (_é,,,_———/\
YA X:—§)—3)} Ya  x="3,74 1Y

O

ES
N

H

| —

[t
—
|_—

==
D
N

\

0 3
Solve algebraically: equation (C) Solve algebraically: equation (1 )
KM (3xr) = O bers (k-3 )(3t1) = O

\ A -4,
B =51 %75
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9. Given one zero (x-intercept) of the polynomial, use synthetic division to find the other zeros. Show your

work! (Do not graph.)
a) f(x)=

A zero of this polynomial is =3
BN s e
~6 27 x>
& -9 v 0
0= 14 2o

(2r=1)(x-4)0

10. Using the graph to the right identify the

2x3 —3x% - 23x+12

b) f(x)=2x3+7x*-28x+12

An x-intercept of this polynomial is 2

22 7 >3 1>
4 2> >
2 N -6 o0
W H(x =6 =0
Prtjcer e

(k) te

)/L_’_Li/lf_cf/f;}—/]

A

rational roots. Use these, and the function
below to aid in finding additional roots that

exist for this 4" degree polynomial. List all
4 roots.

7(x) =X -~ 165— 1 7%~ 1S
It 1 A6 17 ~S

j 9/0 9’01/)

AR
Y= S I /Ho -

y=7% Q(}Q'PH’[):O

x= i3 Cx= ~LEY YW

\_/

N

Y 2Ct)
/\-\.»f'w//l/‘ &= ’@
NS T >
X | = L\g
2

11. Use your graphing calculator to help you get started. Find all zeros of each function below. Give answers as

exact, no approximations.

a) f(x):x4+4x3+8x2 +11x+6

=2 -6
I 3 ¢ 3 o

*I)atf}

T
= AP\ T 4 @

X=3
b) f(x)=x4 ~10x3 +34x% —43x +12 {vx:‘-f

-2 ! ¢ | ~(o L)~ x=3+5
/}J 'LI ‘?f l_‘g b ‘Z} ) 3‘1; P 3 -1 M\’\/
gl v ) 2 '-‘1 I o ‘

/

~ (x‘g’%x'-+l)to
=0

’} /“o

Unit 6 Review
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