2.3a Real Zeros of Polynomial Functions

Ex 1: Graph f(x) = 6x° - 19x° + 16x - 4

Where does it appear
to have a whole number
zero?
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How can we find the
other two zero values
algebraically?
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Let's use long division to find q(x)!

Divide 6x” - 19x* + 16x - 4

by x -2, then use the result to
factor the polynomial
completely.

Ex 2: Divide the polynomial Ex 3: Divide 8x’-1by 2x -1

3x°+19x + 28 by x + 4,
then factor the polynomial
completely.
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The Division Algorithm

If f(x) and d(x) are polynomials such that d(x) # 0, and the degree of dix) is less
than or equal to the degree of f(x), then there exist unique polynomials glx) and
rix) such that

The Division Algorithm can also be written as
Jx) = d(x)glx) + rlx)

=) _ r(x)

Dividend IOumirnt l d(x) gelit d(x)’

Divisor Remainder

where r{x) = 0 or the degree of r(x) is less than the degree of d(x). If the remainder
r(x) is zero, then d(x) divides evenly into f{x).

Ex 4: Divide the polynomial -2 + 3x - 5x” + 4x° + 2x" by x*+2x - 3

Now for the shortcutl  Synthetic Divisio
rSynlhulic Division (of a Cubic Polynomial) Syn’rhe'hc DIVISIOH
To divide ax + bx* + cx + d by x = k, use the following patiern. Only works for
: e divisors of the
1} [~ d =~ oelhicients

C]D @O  ofdividend form x - k also

Vertical pattern: Add terms
! ! Diagonal pattern: Multiply by k X - (_ k)
@ O O @_.7 Remainder
\—v—_—‘
Coefficients of quotient

[
Ex 5. Use synthetic division to divide:
a. x'-10x°-2x+4 by x+3
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