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9. Rewrite the coordinates of the non-integer x-intercepts of each function as

fractions instead of decimals.

10. For each x-intercept, (g, 0), of each function, write the binomial ax — b. If the
x-coordinate of the x-intercept is an integer, let a = 1. Multiply the binomials for
each function together and compare the product with the original function.

11.  ldentify the x-intercepts and factors of m(x) = x2 — 6x + 9. How is the graph of
m(x) diferent from the graphs of the other quadratic functions you factored?

If you can identify the x-intercepts or zeroes of a polynomial function
from a graph or a table, how can you write the factors of the polynomial

function?

What does the degree of a polynomial function tell you about the

number of factors to expect?

ELPS FEATURE

Retell or summarize, using increasingly complex English, how the
X-intercepts of a polynomial function, the zeros of the function, and the

linear factors of the polynomial function are related.

O EXPLAIN

Factoring a polynomial is a method of rewriting a polynomial as a set of
factors that can be multiplied together in order to generate the original
polynomial. Writing a polynomial in factored form allows you to do
several things, including divide polynomials, simplify rational or poly-
nomial expressions, and look for solutions to polynomial equations.

General Form Factored Form

FX)=3x2+2x-8 € f(X)=B8x-4)(x+2)
Polynomial Form
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The factors of a polynomial function are related to the
x-intercepts or zeroes of the function. For example, the
graph of f(x) = 8x® — 54x? + 55x + 75 with its x-intercepts
is shown.

The function f(x) has three x-intercepts labeled in the
graph: (-0.75, 0), (2.5, 0), and (5, 0). Write the non-integer
x-intercepts as fractions: (% O), (% 0) and (5, 0). From here,
the zeros of f(x) can be identifed as -7, 5, and 5. The zeros
can be used to identify the linear factors of f(x) so that the
function can be rewriten in factored form. If the zero is

a fraction g then the linear factor is the binomial ax - b.

S (x—(-3)) = 4x + 3 2 (2x—=5)=2x-5 5 (x-5)=x-5
The function f(x) can be rewriten as the product of these linear factors.

f(x) = (4x + 3)(2x - 5)(x = 5)

WHY DOES THIS WORK?
Recall that when you are multiplying a set of numbers together, if one

of the numbers is 0, then the entire product will be zero.
3.5 x 1,376 x 0 x 1450

For the function f(x), if any one of the three factors is equal to 0, then the entire product,
or function value, will also be 0. When the function value is 0 (i.e., f(x) = 0), the graph
shows an x-intercept. Thus, the x-intercepts identify the x-values that will generate a
function value of 0.

If you have an x-intercept at (% O), then x = % Use this relationship to write a
linear expression.

X

ax
ax—>b
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With our original function, f(x), we know that there is an x-intercept at (% O). Setx = g
and write the linear factor associated with this x-intercept.
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You can also use a table of values to identify the zeros (x-intercepts) N ‘ fx)
of a function. The table shows a set of function values for

f(x) = 8x® — 54X + 55X + 75. 7l —42
-0.75 0
The zeros of f(x) are the x-values where f(x) = 0. In the table, there are -05 33
three x-values where f(x) = 0: x = -0.75, 2.5, and 5. o -
Once the zeros have been identifed, write any non-integer zeros as 1 84
fractions and use the fraction to write a linear factor. 5 33
N FACTORS AND POLYNOMIAL DEGREE e 9
’ «»| There is also a relationship between the 3 -30
' ’ degree of a polynomial and the number of 4 —57
= z factors you can expect.
4 5 0]
A linear function is a polynomial function 6 189

X

yzs 557891 of degree one. A linear function has up

to one x-intercept, but it may have no x-intercepts. The
function g(x) = ax + b, where a # 0, has one x-intercept at
%, O). However, the constant function p(x) = b is a
horizontal line with no x-intercept.

'
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-10-9 -8 -7 -6 -5 4 -3 -2 -1

A quadratic function is a polynomial function of degree u(z) y
two. A quadratic function has up to two x-intercepts, but
it may have only one x-intercept or no x-intercepts.

A OO N ® OO

The function v(x) has two x-intercepts because the
function crosses the x-axis.

01 2 3 45678 910

t(z)

The function w(x) has only one x-intercept because |“°{ " ° 7" """
the function touches the x-axis but does not cross
the x-axis.

The function t(x) has no x-intercepts because it
does not touch or cross the x-axis.

o
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A cubic function is a polynomial function of degree
three. A cubic function has up to three x-intercepts, but it may have fewer than three
x-intercepts.

The functions a(x) and b(x) each have only one x-intercept. The cubic function
crosses the x-axis only once.

The function c(x) has two x-intercepts. The graph of the function touches the
x-axis, decreases, and then increases to cross the x-axis.

The function d(x) has three x-intercepts. The graph of the function crosses the
x-axis in three separate locations.
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