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‘ Evaluate the function for the given value of x. t CE”I E : E 1 51 ! I <
| 1.f(x)=7x~6,x==2 2.9(x)=x*+3,x=6

of 2 constant Value

3.f(x)=-3x+4;,x=-2 4. g(x)=x2-6x;x=-4

5.f(x)=17x-73,x=16 6. h(x) =8.49x;x =4

Warm Up

— — — — L]
Determine whether the given characteristics describe a parabola *—S—""Lp—*

that opens up or down.

1. Focus:(0, —5) 2. Focus: (0, 5)

Directrix: y =5 Directrix: y = -5
|

3. Focus: (0, -1) 4, Focus: (0, 1)

Directrix: y = 1 Directrix: y = =1

Cumulative Warm Up

Eccential Question unas you w) learn:

What are some common characteristics of the graphs of cubic
and quartic polynomial functions?
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Essential Question
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Work with a partner. Match each polynomial function with its graph.

Explain your reasoning. Use a graphing calculator to verify your r&
answers.

af(x)=x-x b.f(x)=-x*+x c.F(x)=-x"+1 #D_\QQLJ&QM_YM‘

d.f(x) = x* e. F(x)=x° £ (x)=x" -2 C‘\n{‘\C‘.’n I'Y\‘\ \"D oranh s
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Exploration 1

Work with a partner. Each of the polynomial graphs in Exploration 1 has ‘L‘bh'p‘_b—\{‘—L&—dﬁ'\—mﬁ—
x-intercept(s) of =1, 0, or 1. Identify the x-intercept(s) of each graph. \

Explain how you can verify your answers. Q (5C3¥\-5 5 Lm m
Exploranion \ | ¥

Exploration 2

Decide whether each function is a polynomial function. If so, - ' o
write it in standard form and state its degree, type, and leading -
coeficiont, Seandacrd o

a.f(x)=-2+5x+8 b. g(x)=—0_3x’+\/5x‘—12LL= J‘5 7 (‘*\() a‘fon S o0 Q
\1&5 - de%m;s Nes L po\:‘r\,m«u_\_&§

e b _‘au Need Yo ceouved
c. hix) = =x*+ 7x7 + 4x d. K(x) = x* + 3x '
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Example 1
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Decide whether the function is a polynomial function. If so,
write it in standard form and state its degree, type, and leading
coefficient.

1.f(x) =7 - 1.6x* - 5x

2.p(x)=x+2x2+9.5

3. q(x) = x* - 6x + 3x*
|

Monitoring Progress 1-3

Evaluate f(x) = 2x* = 8x* + 5x = 7 when x = 3.

9633 =A@V -5 (3) S (3) -0
T2(s) - §( +V5-T
Tlea-Y2 3\5-1>
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Example 2

Substriyutye
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End Behavior of Polynomial Functions

Degree: add
Leading coefficient: positive

¥ fix) > +oc
I asx—+oc
,e
) -0 J o
asx——oo

Degree: odd
Leading coefficient: negative

Ax) - +oc
as X ——o¢
o
Nl N -0
*asx-»wx:

Degree: cven
Leading coefficient: positive

1) == +n* fl’tx]-—i-'x
ALK - =20 a5 X—= 5
. = .‘f F

Degree: cven
Leading coefficient: negative

¥
o)== | Vi - 20
asx—+—o% as X -+
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Describe the end behavior of the graph of f (x) = -=0.5x" + 2.5x + x = 1.

dQC\f’e.&: L
\eoding Coeft. = ~. 5

deqree &y eoen  and
\eading (oefk. (s nea.

Bl-A2

Example 3

Evaluate the function for the given value of x.
4f(x)=-x"+32+9,x=4

CC W\ = - 1
5. F(x)=3F-x"-6x+10;x=-2

CL-‘)-S = -qo

6. Describe the end behavior of the graph of f (x) = 0.25x* - x* - 1.
? (N =D —F
and ch} S ag K 20F

as % o=

Monitoring Progress 4-6

Graph (a) f(x) = -x* + 2 + 3x - 3 and (b)f(x)=x‘—;r’—4)(’+4.

Example 4

] (xN => = &P a5
X =D = o2
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Sketch a graph of the polynomial function f having these
characteristics.

» fis increasing when x < 0 and x > 4.

*f(x)>O0when-2<x<3andx>5.
*f(x) <Owhenx<-2and3<x<5.

Use the graph to describe the degree and leading coefficient of f.

| and Fixy = teos  as
X — o2

* fis decreasing when 0 < x < 4. {:l'

BI-A2
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Example 5

The estimated number V (in thousands) of electric vehicles in use in the
United States can be modeled by the polynomial function

V(t) = 0.151280F ~ 3.28234F + 23.7565¢ - 2.041

| where t represents the year, with { = 1 corresponding to 2001.

a. Use a graphing calculator to graph the function for the interval
1 <t < 10. Describe the behavior of the graph on this interval.

b. What was the average rate of change in the number of electric
vehicles in use from 2001 to 20107

¢. Do you think this model can be used for years before 2001 or after
20107 Explain your reasoning.

C) ¢nd behaviw Ln i e
model hes Lentintec! 3mufh

ﬁm\ 40
b)) t:1 t= )0
Heoce ] 4 ¢ £ 10

Vo) ~VU) - 58573 — |8 S8YHHY

Jo-1 9

= 4443

Awrage hate Of Chang @
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Graph the polynomial function.

T.f)=x"+x-3 8.fx)=4-x

9. f(x)=x"-x2+x-1

¢ Stucnlent prackee.

Monitoring Progress 7-9
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10. Sketch a graph of the polynomial function f having these
characteristics.

* fis decreasing when x < -1.5 and x > 2.5; fis increasing when
~1.5<x<25.
*f(x)>0whenx<-3and1<x<4;f(x)<0when-3<x<1andx>4.

Use the graph to describe the degree and leading coefficient of £,

11. WHAT IF? Repeat Example 6 using the alternative model for electric
vehicles of

V(#) = -0.0290900¢ * + 0.791260¢t * - 7.96583¢ 2 + 36.5561¢ - 12.025.

BI-A2

Monitoring Progress 10-11

| Exit Ticket: “What do you know about the graph of
: fix) = 3.5x* + 4@ - 7x + 2 without actually graphing the function?”

Closure




