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y Precalculusy UL 2 Notes—Real Zevoy of Polynomials

| Remember long division? é\ Vi d QMC\ How about with polynomials?
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Example 1 Divide: M
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The following statements are all equivalent:

*

* X =c is asolution (or root) of the equation f(x)=0.

* When f(x) is divided by (x—c¢), the remainder equals 0.

** ¢ is a zero of the function f(x).

* ¢ isan x-intercept of the graph of S (x)if ¢ is a real number.
% (x=c) isafactor of f(x).
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You get to use SYNTHETIC DIVISION whenever your DIVISOR is \\Y\Q(l,\" (in the form
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2x° —3x* —5x—12

Example 2 Find the quotient using both long and synthetic division:
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We use long and synthetic division mainly to find zeros of polynomials that we could not factor using any
of the methods that we have learned before.

If the process of long/synthetic division is “embedded” in a problem with a polynomial use the
RATIONAL ROOT THEOREM to know what to divide by (since it will not be so specific)..

THEOREM: To identify al%MTIONAL ZEROS (NOT definite zeros), we begin by listing
all the factors of the constant term, factors of our leading coefficient, and then we create the list of
possibilities to use by finding ALL> COMBINATIONS of these factors using the oncs from the constant
term as “numerators” and factors from leading coefficient as “denominators.” Then we simplify all of
these numbers, eliminate repeats, and add “plus or minus™ to each of them. '

Example 3 List all possible rational zeros of f(x) =3x* +2x" = 7x+6

STEP #1: List factors of constant----------------- 2> \ 3 (o ) % ) ;

Constant as “numerators” & factors of the

Leading Coefficient as “denominators” --------- >

STEP #4: Simplify ALL, eliminate repeats

& add “plus or minus™ to each-------- >



r Example 4 Determine if 7(x)=x’~3x”+1 has any rational zeros.
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Example 5 Find all of the zeros for each polynomial:
a) f(x):«3x3+4x2—5x—2 b) _/'(x):2x4’—7x3—8x2+14x+8
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o) f(x)=2x"-5x"-2x*+11x-6
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