Precalculus Name: %
2.3 Notes - Graphing Polynomials

KEY FEATURES OF POLYNOMIAL GRAPHS

§Zeroes (or x-intercepts): PtS. where the gra’gh crosses the X -awlsS (#, O) :
How to find them:
1. Set Yy=0, factor Hren SoLve U
** A polynomial of n degree has at most _1_zeroes. **

Multiplicity: how moany tmesS a4 72eR0" mPPgmyg I'n a function :
ex: fx)= (x-3)? i
/r

e If the multiplicity is ODD, the graph CF 0SS € S the x-axis at that point. X=3 w/
muLt.of 2 :

e Ifthe multiplicity is EVEN, the graph k | SSQS the x-axis at that point.

 -intercepts: wheve the graph CroSses the y.axs

How to find them:

1. prug n 0 for X %X Sowve Afor
P (y-mt. s W(«WGAjS the onstanT |n the fumchom)

gEnd Behavior: what tThe graPM does A5 X aPPYanhes o0 & -9
How to find it:
1. Identify the degree and the leading coefficient

e Ifthe degree is odd, The end b@l’\a\/IOV QO@S In OPp- directions

o Ifthe degree is even,The ehd behavior 0[068 N fthe Samne 0{“’60@0%

U 2. Plugina r@dLLV] b 0] F  numberto identify the end behavior as x approaches +oo

3. Based on if the degree is even or odd, use the right end behavior to determine the left end behav10r
(what happens as x approaches -o)

Notation:

« lImf(X): hmit ot £(x) as X approaches + o0 (rigrt ¢cide
behavior)

 lim f(:imT of f(x) aS x approacheg - (Left side
o behavior)



SKETCHING GRAPHS

Use the following functions to answer the questions below. Then, sketch a graph of the polynomial.

L f(x)=x"=11x*+30x = X ( x 2 -(I% +30)
0= x (x-4Yx -5)

A

What is the leading coefficient of the function?

l (rigr\t end

benavior 1 )
What is the degree of the function?

3 (PP end

bahaw‘or)
Is the degree of the highest degree term ODD or

EVEN? o
lett en
0dd ( behavioy .1,)

What are the zeros of the function?
X=0,5,6

Tt

o

Multiplicity?

What is the y-intercept of the function? 0

What will the end behavior of the function be?
I~ (x)= 00

Y>>0
Qumaf(x) = -0

X>-0

2. g(x)=-6(x-2)"(x+1)’

A

What is the leading coefficient of the function?

righht evw(
-6 (beaavwr J

What is the degree of the function?

.end
5 (DPPbe,mw'or)

Is the degree of the highest degree term ODD or
EVEN?

)

odd (L5 4
What are the zeros of the function?
X==-1,2
Multiplicity? T 1
3 2

What is the y-intercept of the function? 24

~6(-2)*(1)3 = -24

What will the end behavior of the function be?

VQA;‘VWf](x) = -0
X S5 0
dyrg () = O

XS -0




You Try!
For the following functions, find the zeros, y-intercepts and end behavior of each. Then sketch a graph and label all
points of importance.

3. h(x) = (6+X)(x-2)3-xD = x-x- (-x)? 4. j09 =20 (2100, _9y3. 42 (252
A x* 4 -8x"
< o —@ &
< ® — > 2 5
N’ 2 3
1-(0% il

Leading term: X + Leading term: ~ 8)(7
Degree: 4. Degree: 7]
Zeroes w/Multiplicity: - G ¢)) 201) 3(2] Zeroes w/Multiplicity: 0 (3) 2(2) 5(2)
Y-intercept: = | 0% Y-intercept: D
End Behavior: ) h(x) = 60 End Behavior: ..,Q/VVW (X) = —00
P s
L ) () =00
¥ -0

CREATING EQUATIONS FROM A GRAPH
Write a possible function IN FACTORED FORM for the following graphs.

a. b.

[-5,5] by [-10,10] [-4. 4] by [-10, 10]

Equation: ‘F(X) = - Xz ()(—-3) Equation: 5] (X): 2 (% +|)2(X“2>



