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2.1 Linear and Quadratic functions and Modeling
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» Polynomial Function —
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Which of the following are polynomials? If they are polynomials also state the degree and
leading coefficient.
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Example

Write an equation for the linear function f such that f(3) = 3 and f(5) = 8. Suppért graphically

and numerically. \? C L?C‘;\ {?{i#f’[ o
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Day 2 — Quadratics
» Standard Form &X Z-{J bX +C/ ver X

» Vertex Form Q ()(»-lr’\3 <z 4+ £
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- oxt /’Qa}bx, Cah’l* K) i{ﬁ

s
Use the vertex form of a quadratic function to find the vertex and axis of the graph of )9 L
f(x)=-2x +x~2 - 3. Rewrite the equation in vertex form. \(\

0= ~0#x7-3 . 2b Rzl _
= Xl*_;l)c’:)D Z;\ |Z';2 ‘ - 5 Z
Oc= | C="3 - ;l-—T l -5 C\ X- 1)+ L{
b - =4 X~ l\ Cp - ‘{
Use the vertex form of a quadratic function to find the vertex and axis of the g graph of f(x =

6x+x"2. Rewrite the equation in vertex form. { )
(0= Xl 7 K= 363+ | (xR4T
h= "2 Q-18+C
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L j Example

Use completing the square to describe the graph of flx) = 2x"2+ 4x - 1. Suppmt your
answer graphically. cQ

$O)= Axe+Ux~| 2 0
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¥ Vertical Free-Fall Motion

3(t) = - k/2815 EERVAVE T

Wf\% : | |
T ond w (E)=gt % -
0 3zPH3e T 298 m)sect

As a promotion for the Houston Astros downtown ballpark, a competition is held to see who can
throw a baseball the highest from the front row of the upperdeck of seats, 83 feet above field
level., The winner throws the ball with an initial vertical velocity of 92 ft/sec and it lands on the

infield grass. A
s(kd= -1t -*'C?Zﬁ +83
/1 a) Find the maximum height pf the baseball. Q g 7 Q IS ;S— 3

b) How much time is the ball in the air? 22 O -/‘(aé S¢
¢) Determine its vertical velocity when it hits the ground. H P}// S{D
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2.2 Power Functions with Modelin
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» Power Function = = nga (;(J/’Wﬁ kd’a a/lﬁ /knﬁ@ @m
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» Direct Variation
S)

> Inverse Variation

Ve Kfp (Ney Rouss)

Example

Determine whether the function is a power function given that ¢, g, k , and pi, represent
constants, For those that are power functions, state the power and constant of variation for the ﬂ\(}

function, graph it, and anal;:ze it. Lo
g =4 = x™ Powery cenStont ‘) S b .
0 203 lox> fowtr 3 CAASE L, 2 (0,2 u(=0) éo,@)u i)
o fo0) =-5x° fower 5 Constadt =S
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(E(m)mcz fower | conStont €
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—

fowes L, Censt- K

-

E - Mc&%-@ﬁ&ccgw? \’fjl

Example

Describe how to obtain the graph of the given function from the graph of g(x) = x™ with
the same power n. Sketch the graph by hand and support your answer with a grapher.

a) flx) = 3x3 véﬁt Sywetch 3

o o ok

b9 =-05x* Vert Shik Yz & refie e
9 R = -2 \Nert Skekch 7 - eflect ol & oS

d) fx) = .5x5

Mool 60): B ar FE) KA s e

\j@f{— SN‘ l\(\-)(\ \/’C

Cc?ﬁfcunt




(78
) Graphs of Power Functions PCX) =KeX
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Example — Graphing Power Functions

State the values of the constants & and a. Describe the portion of the curve that lies in
Quadrant I or IV. Determine whether fis even, odd, or undefined for x < 0. Describe the
rest of the curve if any. Graph the function to see whether it matches the description.
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(Day 2)

Example
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Use the following data to obtain a power functlon from speed p versus distance traveled d. Then
use the model to predict the speed of the ball at impact given that impact occurs when d=1.8 m.

Distance (m) Speed (m/s)
00000 .00000
04298 82372
16119 1 L71163
35148 | '2.45860
59394 3.05209
.89187 3.74200
1.25557 , ‘4,49:_,_55'8,;,
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Example

#57 Velma and Reggic gathered the data in the table bélow using a 100 watt lightbulb and a

CBL with a light intensity probe.

Distance (m) Intensity
(W/m~"2

1 7.95

1.5 3.53

2 2.01

2.5 1.27

3 9

a) Draw a scatterplot of the data in the table~

YTy
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DIt

b) Find the power regression model. Is the power close to the theoretical value of a=-27

2,438 1 Yoo

¢) Superimpose the tegression curve on the scatter plot.

d) Use the regression model to predict the light intensity at distances of 1.7m and 3.4m.

24%e 1770 993~ 3,477
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2.3 Polynomial Functions of Higher Degree with Modeling 1 \}

}f‘\\ @i’ > Cubic Function ( pohé, oF—dg_g’ 5\
(O

3000
O

» Quartic Function ( p@ !g” @fl fiég” ffl)

Example

Describe how to transform the graph of an appropriate monomial function f(x) = a,x" into
the graph of the given function. Sketch the transformed graph by hand and support your
answer with a grapher. Compute the location of the y-intercept as a check on the
transformed graph.

9, f(x)“Z(x—1)3 NOEART R q;,_w

O

b) f(x) —-,—(x + 1% -2

SMEE 2 dinz
| ot 13>

c) fg\{)\—ei’(xéaa - { _. 1 ﬂ/g
| 03)

d) flx)=—(x+ 2)4+2

Shifei VX1
— Example 7 15?‘*’ U‘Q ;(0 ““f)

Graph the polynomial functxon locate its extrema and zeros and explain how it is related to the
monomials from which it is built. F(x) = x°® +x
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Examples

\ocoll @ creeme.
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Graph the functions in a viewing window that shows all of its exirema and x-intercepts.

i \ﬂ\chﬂt

jow

Describe the end behavior using limits.
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Day 2) ‘ . )
Remember the Zeros of the functions represent the X“ Ih—ém graphically
Flx) = (x —4)%(x + 3)*

» Repeated Zero — @ W ﬂ?ﬂ(,@b ﬁé—ﬁ

> Multiplicity -— Qﬁf@b DS X 071703
j{%&ijfiﬁ \:Y;L;Sn ()oh/mm‘c& oo abes at @ 0]
Find the zeros of f(x) = x3 + x* — 6x |
X (x Zpy - C@\
K(¢+3)(x-2)

TR008 Ci)pi,ék

-Examples

Find the zeros of f(x) = x° — 9x? — 10x

X(xzf%(-*f())
K (x-10) (1)
ey O 10, -1

» Zeros of Odd and Even Multiplicity - If a polynomial function £has a real zero ¢ of
odd multiplicity, then the graph of fcrosses the x-axis at (¢, 0) and the value of fchanges
signatx=¢. If'a polynomial function fhas a real zero ¢ of even multiplicity, then the
graph of f does not cross the x-axis at (ELQ) and the value of f'does not change signatx =
c.
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Examples

State the degree and list the zeros of each function. State the multiplicity of each zero and
whether the graph crosses the x-axis at the cotresponding x-intercept. Then sketch the graph of f°

by hand. N .
s ™ ’ T
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INTERMEDIATE VALUE THEOREM

If g and b are real numbers with a < b and if fis continuous on the interval [, b], then ftakes on
every value betweenj(a) and f(b).
Tn other words, if yp is between fla) and f{b), then yo=A(c) for some numbet ¢ in [a,b].

In particular, if @) and f{b) have opposite signs (i.., one is negative and the other is positive,
then flc) = 0 for some number ¢ in g, b]. ¥
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2.4 Real Zeros of Polynomial Functions

Simplify using long division, .
8150 D\N?M:& 3x3+5x2+8x+7
25 WK \)Ow\b 3x+2
(336> Ay
2o X+ Y+ _a
25 zfq) Q%Q[3X%5ﬂ+&+7
_ - 3x%kA* |

L5
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xt71
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» Recall in division: (divisor) (quotient) + (remainder) = dividend PR, L AN st

Example (X Z—P)H‘ZB ( 3)(1‘ Z) 1 f) =

Divide f{x) by d(x) and write a summary statement in polynomial form and fraction form.

f)=x34+4x* +7x~9 dx)=x+3
x“+x+1 g2l
X+ WP Hy? + 7 =9 (x+5\ ()(Zﬁpr—ﬁ{} -l = X3l

X3 +5X2 d/ | -
X +7] { X 51“*‘%‘{/7}(*?9 )’(Zﬂ(pt/fﬂ
x2+5§ Jj- X+3 X< 3
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p(K) = C& K) g(k) +C(K) XHeis she cero
(K k=K
Mo K + (R
» Remainder Theorem = f a polynomial f(x) is divided by x-k, then the remainder is (= P{ K)

% Factor Theorem — A polynomial function 'f(x) has a factor of x — k iff f(k)=0

% Fundamental Connections for Polynomial Functions
o x=kis a solution of the equation f(x) =0
o kisazero of the function £ T
o K is an x-intercept of the graph of y = f(x)
o X-kis a factor of f(x)

Example
- - s dividedby:  USE rtmc\;\(du\y{f\ﬂ\'

Find the remainder when f(x) = 2x? — 4x + 2 is divided by:

s xs Qeedt-te3+T =(¥)
b x4 Q.-B3E YDA =3BA

P Qe = Yel+ 2 2O 5f gjﬂw

2Ax +J 7 L s 1ol©
CKK“,g[ZRTTIEET‘ mmmmmf
— Axt-by b

Qxta
- AX-b
Examples =
Find the remainder when f(x) = 2x? — 3x + 1 is divided by x - 2.
Z
2:273 o7+ |

Y- (ot :<§§

Find the remainder when £ (x) = 2x3 — 3x2 + 4x — 7 is divided by x —2.
e
Qe>-3.2%Y.7-7
1o~ 17+8-1
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(Day 2) - Rational Zeros Theorem
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Example : M \Z t\ 4 \
Find the rational zeros of f{x) = x® —3x* +1 ﬁiCji’U(S g | -
Y= 33+l = | FO /
PLY- (‘3 sENc=320 120
- ~-7
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Eamole o 3 tepode TRL0S O
Find the rational zeros of f(x) = 2x3 +x* —2x -1 i ‘ _ =\
@(}QS OI\-J \ \ "\ o \ L/ l rz\/;z?
Wgo‘%z«uzzw )if%"\'a
Cy \ (qu?)wk\ @ D Ze el ok
(x-1) [ax) (Y2

Upper and Lower Bounds fox Real Zeros

T daded by x-K
«TF K20 \"e,w%,¢b UL, Hen K on qﬂf@"bam

CoIb R<O, ol Rag o nn@S, dhen €15 faver b

Example

Prove that all of the real zeros of f(x) = 2x* —x% — 7x% + 3x + 3 must lie in the interval BB

5.
5l 24-1 2D
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Now Find all of the real zeros of f(x) = 2x* — x% - 7x? 4+ 3x + 3. %}

7 (DA

A -3

FoctrS of ® ¢+ 2y 18 L71Y
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) 2.5 Complex Zeros and the Fundamental Theorem of Alsebra

3 TFundamental Theorem of Algebra —

ol of Clig n has 1 Cmaes

zwps y(rmw ool (Bme g e )
> ;isza;"&zgtg T}:&orﬂ;’;lé’ of dﬁ%/ >0 ) QFQ\QJ\ £ CK) ‘1&3

N e ks “ondd P(k):&()(’a) (X’Z@)~ o

Examples ; 5
7., 7, Orelompl. zore
Write the polynomial function in standard form, and identify the zeros of the function and the x-
intercepts of its graph. . ez Y
z SRR B
9 F=-20e+2) X+ KT - Ho
i ,Z =t i
) x 514
7 b) FX)=(x - 5) (x - V21) (x +2i) 2 7 4 -0
x -2"_ 2 L‘Z X g -y &
\/q (X - ‘;’) Q(er 'L)
»},‘y » Complex Conjugate Zeros Theorem — & 2

£ s 6 ’Q@\mcmtc& W] real Coefﬁct\enfﬁ Tf adb
ot rted #8 ) bAO, ppel axb( (S QZUY IR
CCMﬂz@K Cqugw‘e a-be S alle o zeso

Example

. Z Write a polynomial function of minimum degree in standard form with real coefficients whose
¥ zeros include =2, Land 3+ 1. ~ \\W\Qli\ﬂs 3__(‘1 ry Q2SO .
¥ T so So X =(3-0) x’(ﬁ"“f\
(xt2) (x- ‘; ) V- B s¥ix ~3x 19
@2 XL (X — (0¥ t lLﬁ = 1 =Sk 3+ Q\2+22¢-20

Write a polynomial function of minimum degree in standard form with real coefficients whose
zeros and their multiplicities include those listed 1 (multiplicity 2), -2 (multiplicity 3).

A ey
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A0 (X =1 (5 et ) (Xt 2 1208 - Mt lox +
| ( ><34—&x2+t{x2§(~(8x4*<x>’8 X Ctoc 41 2t E)
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Example ' 1
Find all zeros of fx) =% —3x3 + 6x% — 28x + 24, and write Ax) in its linear factorizatio
Ax ~|)(x 2) (x5+3)< eUpt | J}

i Iﬂ =3 (o 28 29
0 L) e H"ZL( \»—
Arz de g |3 3 d NG

(x/\\(w%x% -~ +Lﬁ><~2"\> /C% U o
. (xY (xrz(;m% (x e )
‘ m " 7)( /(5 (X’Z)(X-FB)(XQL)(,X’QL

L : !

| Eka:;ll C (/’;2(,)3()6 (i 1’2{,3\ (X (" € 8/305\()(-‘ ‘ 3/z’c

<“The complex mithber z = 1-2i is a zero of f(x) = 4x* + 17x% + 14x + 65 Find the remaining
zeros of f(x) and write in its linear factorization.

rab\éi-- 6(\‘7 ERVEN. BUSAEDR 5
s e ey 40

—
4 | H-8] 5l }3’2[0(') O 51l - ww?ﬁt?'
RN A QJoL“
Se(1al ¥ 1AL amaemS ()
\'(‘QNL, - 8L (EL —13 CllQL ,ﬂj:) 02(0(/’*9“(-0(‘1;3;26
s ﬁ;ml ,;Lr ) chw, :;H-l(o(, 19)8(0(./ s

USet Write flx)=x5— x‘* 2x3 + 2x2 — 3x + 3as a product of linear and irreducible quadratic

%/UOQ factors, each with real coefficients. o
_ B | B |
) 63 o) ()
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2.6 Graphs of Rational Functions

» Recall:

» Horizontal Asymptotes l[\fn ]D( ‘g} = b

yoo B e =1

)

SO V78

% Vertical Asymptotes \\\N\, 1?(‘)(‘3 :'(: ) X:‘; @
g Qv
Example Cwﬂﬂm 3 X i

<__ ot 2000 0 num

Describe how the graph of the given functlon can be obtained by transforming the graph
of the reciprocal function f (x) = 1/x . Identify the horizontal and vertical asymptotes and
use limits to describe the corresponding behav1o1 Sketch the graph of the funcnon

Q.
hiy= & i, LETy

g),;(-%*t

o € R T T R T e

ey

= “5: ?(’\‘5*:;’)‘\3 18 f; /”‘“\ y
o \eft Vet Steetch 3, UpZ i‘ff ( 04 on.
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o g, very &t o -
AN x="Z, Y22 W)=
ey O IS i
O byt 27F il = Q
vers 4\, s N T e L) T e
&P *%s”x A ,gi‘t\\ y H D
xample
Find the horizontal and vertical asymptotes of f(x). Use hmlts to descnbe the corresponding
behavior.
ay  2xX2-1 b) 2x+ 1 x= 0O (DCi‘f\f wi
- X*+3 X-X X= § i“ O
_ \gﬁé} X 71
X N y
XEX o xEx
Z z
Xwi # E";{
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i B0 o
Kty K=l
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\‘k R % N TS ‘\\i_’i\x“ﬂ‘ﬁi"{‘ ({XS‘




3-q Slaﬁf}‘ ,IM

Example ) _‘ ' }
Find the asymptotes and mtexcepts of the functmn f{x) = (x%) / (x® - 4) and graph the function.

v= R AL\t ﬁgampwt Y= ;1 X="a,

(;z) oy — Slont - Asymplole. Y=X
Z—QXO%X&OP"Z& - \ N\ O% @\’N\\ﬂ{j

(Day 2) Analyzing Graphs

Example :

\ \ Find the intercepts, asymptotes, use limitsto descrlbe the behavml at the vemcal S
ymptotes, and analyze and draw the graph of the rﬁ’uonal functio

f(x) x+1

%&B j}%ﬁl};; j’__]\-\gf&p‘\' (C) /(DB
X+

56:/:5 x4 Hoe ) Limits o

%O et ASum : ~,___:_%) ——-————-——‘m ?’C)&)' 4"00‘ m P
X:B‘- 3/ X‘>3-—- A2
Xz i £z o6

X->3+ a2t

Example
Find the intercepts, analyze, and draw the graph of the rational function f(x) = x2 1 (){—H ‘\

o ToRCegrS (O, % - x+5\(x 3)
J , Verk sy x=3 x=-3 'Q‘[‘i&") * “““QQ O X43 x4-3
E | W (¢ T 20
(AR I AT WL

- XSk xS

Example s :
Find the end behavior asymptote of the given rational function fand graph it together with £in
two windows;
a) one showing the details around the vertical asymptote(s) of £, [ (=10, ch E -10, B Dj
b) one showing a graph of f that resembles its end behavior asymptote = 10,50 j f S’O/ 3003

F(x)—xz-Zx;-?; :x+3+ /‘?.-S‘ g)aﬁ MWG(‘ &S\ym /U

RS Vet 3 ey
-5 TX ”Z’W?) X= 5
X&-5x v
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Example y
Find the intercepts, analyze, and graph the rational function. ( O /S' B

B = ixz 42;: 54 e 7%55 mQ"O e 8 =0

g’lgx gx-&—q %mm R e

- Sx ~)2xAS” o Bowncled
0%+ 19 o £l behowier Lim PO = lmfl)=3
X220 x>0
e Not a%« e

© m&% (QL{L /L{ciw%
e Min (05, - '“7\ X2

Try it: Find the intercepts, analyze, and graph the rational function. 3
F(x)=x-3x*+3x +1 (}( Byzi'?))(il
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2.7 Solving Equations in One Variable ._
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Solve 2x — 1/ (x-3) = 0 -2 =l .
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Example — Extraneous Solutions

Solve the equation  x - 4 = 8
x-3 x-1 X*-4x+3
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\ Example — Real-World App

How mﬁch'ﬁure acid must be added to 60 mL of a 35% acid solution to produce a
Puze acid mixture that is 80% acid?

ASHLO * 1x ) = 030 (x+60)
A1+1x = o¥y+4g
AX=RT
leSS‘mL,,]




2.8 Solving Inequalities in One Variable
> Extrageeuﬁmns -
NS %\edm 1S ok zeso
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Example — Finding where pos, neg, zero
Determine the x-values that cause the polynomial function to be a) zero, b) positive, and ¢)
negative. F(x) = (x + 7) (x + 4) (x — 6)*

2a0S <7 H W

Determine the x-values that cause the polynomial function to be a) zero, b) positive, and ¢)
negative. F)=(x+2) (x+ 1) (x - 5)

Z-2vo8§ -2~ 1,5

Example — Solving Graphically
Solve x¥* <3x+1

Solvex*<x+1

i - -Selve X2 3x -2 - - e
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Example — Sign Chart

Letr (x) = (2x + 3) /x(x — 3). Determine the values of x that cause 1(x) to be (a) zero,
(b) undefined. Then make a sign chart to determine the values of x that cause r(x) to be
(¢) positive, (d) negative,
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Examples- Radical and Abs. Value

Solve -3 v+ 120. - (gpdef P X< |
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