2.4: Real Zeros of Polynomial Functions

Long Division and the Division Algorithm
Example 1:
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Division Algorithm for Polynomials

remainder, such that

Let f(x) and d(x) be polynomials with the degree of f greater than or equal to the degree of
d, and d(x)#0 . Then there are unique polynomials ¢g(x) and r(x), called the quotient and

Jx) = d(x) -q(x) +r(x)

where either 7(x) = 0 or the degree of  is less than the degree of d

Using polynomial long division.

Example 2: Use long division to find the quotient and remainder.
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Remainder Theorem

Let f'be a polynomial function. If f{x) is divided by x — ¢, then the remainder is f{c).

Using the Remainder Theorem:
Example 3: Find the remainder when f(x) = 3x? + 7x — 20 is divided by
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Factor Theorem

Let fbe a polynomial function. Then x — ¢ is a factor if and only if f{c) =0
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Applying the Factor Theorem
Example 4: Divide.

WBX—S 2
2_c+4>3_)_cz+/x—zu 3% +1x-20= (x*—‘D(BX—‘ﬂ
412X

-_—

.',Sx "'20
0 O

Fundamental Connections for Polynomial Functions

For a polynomial function f'and a real number £, the following statements are equivalent:

1. x = kis asolution (or root) of the equation f(x) = 0
2. kis zero of the function f.

3. kis an x-intercept of the graph of y = f{x).

4. x—k1is a factor of f(x).




Synthetic Division

Example 5: Divide using synthetic division

a) Divide 2x® - 3x? - 5x by x—3
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Rational Zeros Theorem

Let f'be a polynomial function of degree 1 or higher of the form

XN=ax"+a x " +--+ax' +a
n n—1 1 0

The list of possible rational zeros would be *
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| Let p = factors of @, and Let q = factors of a,

a,#0, a, #0



Find the Rational Zeros
Example 6: Find the rational zeros of each polynomial.
a) f(x)=x"+5x" +2x~8 qr; ]8
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