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5.2 Polynomial Linear Factors and Zeros

ZEROS -
 The point(s) at which a function intersects the = ;A X\ S
Souhons

« A polynomial function of degree 17 can have at most _{\ Z.¥DS

Y=-1iCVce pv{ 3 * An EVEN polynomial has an _@N€N\__ number of zeros (or no zeros).
o O‘\ L e An ODD polynomial has an _DALL number of zeros.

LINEAR The linear factors of a polynomial reveal its zeros. Linear factors can be found by
FACTORS writing a polynomial in factored form. (x &) (}( b)(v C )

1. Write f(x) = x® — 2x? — 15x in factored form

Sketch the graph to the right.
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What are the zeros? O, 5, =5 EE AR \_i%/ ’
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MULTIPLICITY The multiplicity of a zero is equal to the number of times its corresponding linear
factor occurs.
2. Write f(x) = x3 — 6x2 S9x in factored form.
(x) =z 2 LXtQ >
€02 XX (X~ ) Q(x\: X(\("'5)
= X(X-2(x3

What are the zeros and their multiplicity?

Qluthphaty o ) \ 3 (ruttphaly of >)

How 3. Find the zeros of the following function and graph. f(x) = x3 — 6x + 9x

MULTIPLICITY % ¥9) Y
affects a GRAPH X (X b 9 -
X(x-3)" :
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o If the multiplicity is ODD, then the graph AV A2 OXDSSQ’S at that zero.
« If the multiplicity is EVEN, then the graph I)E)Wf\w at that zero.
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state their multiplicities.

Examples
Identify the zeros and

Describe the effect on
the graph. Graph the
function.
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Writing a
Polynomial from
its Zeros

X=-2a
(X+2)

6. What is a cubic polynomial in standard form with zeros at -2, 3, and 57

K=s HA=8

(x-3) (¥x-5)

(xrD(X-3Yx-5)
(X*- x ~Y(X~5)
X3 —gx*=x> 1+ 5X -Lx+30

£(x) = X3 bx~X +30

7. A polynomial function has a zero at -6 (multiplicity of 2) and 2 (multiplicity of 1),
Write a polynomial function in standard form that could represent the function.

K== ¥X=-v X=2

(X+0)(x+e Yx-3)

(X o x+3v)(X-9)
X2 =Ix Priax - b t3bx =12

FOd= X2+10x% 4 3 -7
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Using a Step 1: Graph the function. (Enter the function in y=, then hit GRAPH)

‘\\§y calculator to Step 2: Use the CALC menu to find the minimum and maximum values.

find the turni
ing Step 3: Move the cursor to the left bound of the turning point. Hit ENTER, then

points
move the cursor to the right bound of the turning point. Hit ENTER, and guess

where the max/min is. Hit ENTER. 1

G S -

8. Find the turning points of the function
f(xX)=x3—6x2+7x+2 1
Sketch the graph to the right. ‘ i x

if Rel. Maximum(s): (O._lof‘h 4. 303)
Rel. Minimum(s): (.%- 29 \) "‘". %)

9. The design of a digital box camera maximizes the volume while keeping the sum of the dimensions at 6
inches. If the length must be 1.5 times the height, what should each dimension be?

S

a. Define a variable x.
Y= W 19\«&
b. Determine the length and width in terms of x. .
w-(x)- 15X .5

=3 nogtHh = 1-5X width =

c. Model the volume.

\=Lwhn
\j-.:(l.5)()

d. Graph the polynomial function and use the MAXIMUM fea
where that occurs.
X=1.le

max @ (1.b,7.U8

e. Find the dimensions of the camera.

g = b om
lengih = 1. s() = 9.4 m

(b-2.5x(x) ~ _3. 5% A’

ture to find the maximum volume and
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