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Unit 2 (Chapter 2): Polynomial, Power, & Rational Functions Pre-Calculus 2016-2017

2.3 Polynomial Functions of Higher Degree w/Modeling
Target 2B: Graph, Solve and Analyze Polynomial Functions
Multiplicity of Zeros of Polynomials: Discovery Activity
1. Graph f(x) = x(x — 2)(x + 2)(x — 1) on a graphing calculator
a. What are the zeros of the function? _
0,2,-2, |

b. For what value(s) of x does the graph of the function cross the x-axis?
OJ ZJ’Z) |

c. For what value(s) of x does the graph of the function touch but not cross the x-axis?
none

d. What degree is the polynomial?’-‘

2. Graph each function in the table. For each function, answer the questions asked in Question 1. Use
the table below to record your results.

# Function Zeros Cross Touch Degree
1| f@=G+D2c-D&-D |~ | 2 | 1,2 | —| 4
2 | f@=6-2@+De-D |=1, 1,2 | -1l Z

3 f=@+*c-D* | -2, |none -2l 4
4| f@O=a+D@-De-2 |=[,1,Z2 |-,,2 | none O
5| f@=G-22a-DE+D’ |-l 1,2 l -1,Z o

3. How are the zeros of a polynomial function related to the factors of a polynomial function?

4. How do the exponents in each term in the factored form of the polynomial function affect its graph?
(Notice: When does the graph cross the x-axis and when does the graph touch the x-axis?)
When eypment of factr isodd, Sunchem oSS x-oxes.

When exponent of facter is even, function fouched k- axis.

5. When a polynomial has a repeated linear factor, it has a multiple zero.
a. Write the factored form of a polynomial function that crosses the x-axis at X = -2 and X = § and

etOUChej- the x-axis at k= 3,$x-320 oddexpemest X+220 «-6=0
2
xPET )= (x-3)(x +2)(x-5)

b. Which of the zeros of the function must have a multiplicity greater than 1? Explain your

reasoning.
X=3 moyst hove eden expmrﬂ‘, so X=3 nust Ve

mull-‘pl:cil'n &£ ot least 2,
(2_ is ?r-ea‘l'er +hon 1)
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6. Write two additional polynomial functions that meet the same conditions as described in Question 5.
Explain what is different from your function in Question 5, and how you determined your
-'.
polynomial functlons )3 %=-3 must have even exponeat,
gl =(x- 3) (x¥2 (x- 5) Xt2 cnd X-5 M5t hoe odd

Wx) = (x-3)"(x+2)(x-5) expenents.

Summary of Multiplicity of Zeroes of Polynomial Functions

V& repeated Z2ro 'k" LN\-'{'
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odd multiplicity — the graph crosses x-axis @ Even multiplicity — the graph touches x-axis @
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State the degree and list the zeros of the polynomial function. State the multiplicity of each zero and
whether the graph crosses or touches the x-axis at the corresponding x-intercept.
Then sketch the graph of the polynomial function by hand.

;"Example 1: -, Example 2:
\.c-?’ fx) = X(x + 4)2(x - 6) L& ?"" g(x) = (x — 5)3(x + 6)(x + 2)?
ﬂ dcbree | <I+2 'H:) (5 /ydea,ru .l (@ @
deg’® owen,
Q\l"';‘;\ﬂ’ end| behovir
ol
7 P ) . 9™
.- }&‘ £ o cgaece Jim Thoo N ey oo
» -4 v * -6~ 5
Example 3:

Write a polynomial function that has a zero with multiplicity of 2 at x=3 3 and a zero with multiplicity
of 1 at x = —5, Then sketch the graph of the polynomial by hand. .3 X320

*+5:0 £lx)= (x-3) (x +5) fix
odd
e"‘d:gp..vw' 5 3
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More Practice
Multiplicities of Zeroes in Polynomials
http://www.onemathematicalcat.org/Math/Precalculus_obj/multZeroes.htm
http://stem.utm.edu/cats/index.php/Zeros_and_multiplicities
http://www.coolmath.com/algebra/22-graphing-polynomials/06-zeros-multiplicities-01
https://www.youtube.com/watch?v=XmagJx4ujBr0
https://www.youtube.com/watch?v=B9SNJXVvP_t0

Homework Assignment
p.202 #29,32,37,41,51,53,65,73,74



http://www.onemathematicalcat.org/Math/Precalculus_obj/multZeroes.htm
http://stem.utm.edu/cats/index.php/Zeros_and_multiplicities
http://www.coolmath.com/algebra/22-graphing-polynomials/06-zeros-multiplicities-01
https://www.youtube.com/watch?v=XmqJx4ujBr0
https://www.youtube.com/watch?v=B9SNJXvP_t0
http://www.mathkanection.com/uploads/8/4/4/3/84436602/book2.pdf
http://www.mathkanection.com/uploads/8/4/4/3/84436602/book2.pdf



