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q", ” Graphs & Characteristics of Polynomials

=ngage: Polynomial Patterns

n=1 n=2 n=3 n=4 a) For the diagram to the left, what
do you notice and wonder?
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b) Describe how you see the number of black dots changing or the number of white dots changing.

Choose one color to focus on. Black pots white Dots
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¢) Write an eqquFtcsftf%HQ Raw tHé dots are d) Create a graph \too model how the dots are
changing for the color you chose in part b). changing. .
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Ancwers will vary.

Explore: Puzzling over Polynomials

Learning Focus: Combine pieces of information about polynomials to write equations and graph them.
Identify features of polynomials from equations and graphs.

Each of these polynomial puzzles given contain a few pieces of information. Your job is to use that
information to complete the puzzle. Occasionally, you may find a missing piece that you can fill in
yourself. For instance, although some of the roots are given, you may decide that there are others that
you can fill in. When you need to graph a function, imagine what it will look like before using technology.
Then use technology to graph the function and see how close your idea was to the actual function.

As you are working through the problem, pause and reflect after each one to answer the question: What
are the characteristics of the function that you knew from just the equation that was given?



1)

Function in factored form: f(x) = 2(x — 1)(x 4+ 3)?

End Behavior:
As x - —oo, f(x) » = OQ
Asx > o, f(x)-_00

Roots (with multiplicity):
-% W )

Value of the leading coefficient: 2

Domain: all real #'s Range: all real numbers
(- 00,00) (- 00,09)

2)
Function in factored form#¢x) = =2({x+2)(x~1)

Function in standard formf(!) = "?.K?’ +ox-4

End Behavior:
As x > —oo, f(x) » OO
As x - o, f(x)- "QQ

Roots (with multiplicity):
-2, 1 with multiplicity 2

Value of the leading coefficient: =2

Degree: 3

3)
Function in factored form: 'FCK) - Xz('x'a)_(j:
Function in standard form:€(%)= -xs'l-x‘tl'gx

End Behavior:
As x = —00, f(x) » _ %

Asx > o, f(x)-_=—00

Roots (with multiplicity):
3, -1 with multiplicity 2, 0 with multiplicity 2

Value of the leading coefficient: -1

Domain: W\ rea\ #'SrRange: all real ¥’
(-00,00) (-00,00)




4)
Function in factored form: £()= (X-?—)z(x"i
End Behavior:

As x - —oo, f(x) - o0
Asx —» o, f(x)- 00

Roots (with multiplicity):
-2 Wit muil--i-_-;?.w'wh mult. 2.

Value of the leading coefficient: 1
XE
(-~ 00,00) Range‘lecbj o0)

Domain:
Other._f(0) =16

5)

Function in factored form: £(x%)= K (x -4 2(‘5‘

End Behavior:

As x - —, f(x) » _OD

Asx - o, f(x)-» OQ

Roots (with multipljcity):
2+i, 4,0, %=1

Value of the leading coefficient: 1

Degree: 4
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6)

Function in standard form,_f(x) = x3 — 2x2 — 7x + 2

Function in factored form:E(®) = (X+2.X A= '_-[% -H)

End Behavior:
As x = —c0, f(x) - -0
Asx - o, f(x)-_OQ

Roots (with multiplicity):
-2, 2+J§ 3 2-43
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Function in standard form: f(x) = x3 — 2x 8 . e 8 e 1 O e i} AT e L
Function in factored form: FC%) = %X (*2_1) oo -ttt '
End Behavior: e }
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Reflect/Summarizer: Puzzle Maker
Write your own puzzle to trade with a partner. Try to come up with one of these for your partner:

e A puzzle for a degree 3 polynomial with 1 real root. The solver needs to find the equation and the
graph.

e A puzzle for a degree 4 polynomial with 2 complex roots. The solver needs to find the equation
and the graph.

o A puzzle for a degree 3 polynomial where the solver is given the graph and needs to find the
roots and write the equation in factored form.

Note: Whichever characteristics you want your partner to ignore, draw a thick line through it. The puzzle
maker should use pen and the solver should use pencil.

Puzzle Maker: Solver:

Function in factored form:

Function in standard form:

End Behavior;

As x - —oo, f(x) >

Asx - o0, f(x)- ! -

Roots (with multiplicity): " N W - . i
Domain: Range: — - .
Degree: Value of Leading Coefficient: 1 i |
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0€ Polynomials

.
i 0) £x)= 2%3 «ISTTERM  POS iozp__,_ﬁ”

[ &

£z 2NGY”
= -|g ©V\-intercept |

e g e N

" Tenvmg

@) £(x)=-2(x+2) (x-1)* < factored form
e

PST
£(x)= -2 (x+2)(x%=2x +1) £(0) = ~2oV ¥ elo) -4 |
£x) = -~ 23 -2%2 +X +2x 21—ty +2) £0)= -4 S \-intercept |

£(x) = -2(x3 —=3x +2) |
f(x)= -~2x3+6x -4

IST TErm: —2X3 NEG §0DPD \g\ |
___@_‘FQ_()M&:' ‘3‘%(7("37(76:; |)2 < factored orvmm
T
L0 =X2(%-3) (x2+2x+1)
= ~X2(x34+2x% +x -3x>*-6%Xx -3)
= —x2( x3-x2-5x -3)
£ e ~xS +xt+8x3 43x* « staprydord v

IST TERM: -xs NEG & ODD \%\ |
e ™ ——— — ———

—@;-PCx)z Cx—z)"(x«-z)" € facteored form

£00) = (X =ux 1) (K* F 4x+ ) xt o 4x 4
fx) = x't— Bx* 416 € stundard form x| x| x® | 4x*
| “Ux|- Ux? | - \ox”] -1 X

+g |4 Jlox | (6

™ e —— T — —— W'_“‘]
(8 1sT Teem: x*  (gwen)  Pos even %
_Roots: 2+i,4,0, 2=
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£0)= % (e=w)l X=(2+i)]LX~(2-1)

= x(x-4) [(x-2) - L![a-z)ﬂ.]
= x (x-4) [(x-2)* +1

X (x-4) [ Xtx +4+1

= X (x-4) (x2=-Ux+5) < factorecl form

Extro — x (-1 ( xX24x4+S)

(X*-ux)(x? -4 x+5)

Xt Ux3 4 Ex2-—UX3 +16%*-20%

£ At —A3421%*-20% ¢ standlarch form

T T ———

e —.

4@ Since -2 \gsa root —» X +2 is a factor

let’'s use \ong divigion.

X3 — X + |

X+2)X3 —2X2 — 1% +2
—(x3 +2x2) ¢
- 4x?* =-T1X
- (- yx? — 8x)

X +2
(X +2)

o)

£FCx) = (xm.)(x’--l-\-xﬂ) € factored form

(\Q‘nuwt he (: actored
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TO find the Dther_ roots, solve the equation x> l-|-x+|-

X= 4%+ JE)2-40D0 ‘+'"~l '-l"-'zr 23
2(1) | 7- 2
Xz 2+J3 ond x=2-{3
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(ST TERM: X3

pPos ¥ oDD

£x)= x3 =2%

£0) = X(x2=-2) €& pactored form

To find roets . solve

%x(x*-2) =0

X =20 or X*-2:=0

x‘l

=2
x=tJ2

roots: O, sr-,, -\ri




