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Math 1314 — College Algebra T
Sections 5.2-5.3 Power Functions and Polynomial Functions/Graphs of Polynomial
Functions

= A polynomial function in one variable (let’s use x) is f(x) = @ +ay 1" " +a, 2" 2+ 4 ax+ap.
u Degree is n, highest power of x lLea(y term is a,x" wLeading coefficient is @, wConstant term is agp

m Looks like: Sum and/or difference of ter¥is whose variable x has whole number powers. Coefficients are real

numbers. ) 6 \‘
m Examples of polynomials:
Function Example Degree Graph
Constant Fen flx)=5 0 —
Linear Fen g(x) =3x+11 1 /7 NN
Quadratic Fen | ii(x) = 2x* — 17x+5 2 P N

m If f(x) = ap where ag # 0, f has degree 0. If f(x) =0, f has no degree

ials are always smoojh/ nd continuous.
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Graphs of Monomials:
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m 1" has the same general shape as XL when # is éven and the same general shape as K when n is odd.

m End behavior: What happens to y-values as x becomes large + and large —
e x — co! large in the positive direction ey —» —oo large in the negative direction

m End behavior is determined by the term with the highest power of x.

e For x*V€1_tails point in S A2 Al r¢ chon o For %44, tails point in DP{)"S’ ke Auechons

 Given P(x) = apX" +a, 1X"' +a, 2" 7 +...+ax+ap,
P has odd degree: P has even degree:
Leading Coefficient +: | Leading Coefficient —: || Leading Coefficient +: | Leading Coefficient —
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gt b) g(x) = —19x"% — 2x* + 32 +-6x -2
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Intermediate Value Theorem for Polynomials: If P is a polynomial function and P(a) and P(b) have opposite
signs, then there exists at least one value ¢ between « and b such that P(c)ﬁo

(This will be proven in Calculus). —CAMS
IMPORTANT: Between any two successive zeros, the
wo P((h L ,U,A values of a polynomial are al\ 4+ or all -
1 ———
¢ 3 | W VA (S
i A L (Between any 2 successive zeros, the graph of a polynomial
lies entirely _ Alppv & or__lpcow the YXTAKIS
fla) NoTC- 1€ (a)0) AX-int, Xza (Sa yerd
Ex: Graphy = —x* +10x* - 9 1= 3)(x+3)(x—1)(x+ I&nsider symmetry.
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Math 1314 S Ymngvg. NOre Section 5.2-5.3 Continued

Ex: Let P(x) zx —x* — x+ 1, Find zeros and sketch.

P - )1 = Gl 1) el ) ol
W= (e-1) 66D A ()0 ' €2 €))
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NOTE: In the previous example, the graph did not-cross the x—axis at all zeros. If x — ¢ occurs m times in a
factorization, we say ¢ is a zero with YV\[AH"()(I.(A’\") m. -
If m is odd, the graph will Cro%s YW X-#as ak wst  pont-
If m is even, the graph will )uﬂ' Pouch fne X’ﬂK“S Msrc C bduu{c)

J
e Z@XJFZ)S{I_;']E‘ Deguec S+3x2=1(0 ; Y
WS: X0 X=-2 =
(S cws ﬁ:nu. * + T
R | Oow | (e (LG
! —
e 5 O 2 «p\g‘:;;‘” )
I O i B o VA

S L B
ok St 0 B = 0(0RX 02 = o8N =0

s (019)
W ~ A
g\\\f”

b

W @

52-3 Page 3



LI e G SOE

Section 5.2-5.3 Continued

Math 1314 V
C Xdn'
Ex: Find an equation of a polynomial w%: >& f«cw Z i Scra
3 A (x- 2)
2
= Root of multiplicity 1 at x = -2 ((\N A

m y-intercept at (0,4)

m degree 5 / (X* = )(7' e ()C/a)z

= Roots of multiplicity 2 atx = —3 and x =
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