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Day 9 Notes
2.3 Real Zeroes of Polynomial Functions

2.3 Real Zeroes of Polynomial Functions

Next, we are interested in how to get the factored form of higher de-
gree polynomials so that we can get the real zeros fast. We will review,
factoring and long division to divide polynomials. Then we will use
that to factor higher degree polynomial and interpret the remainder
(if any).

Example 1: Divide the polynomial f (x) = x3 → 3x2 + 4 by x→ 2 and use
the result to 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 d(x) is
less than or equal to the degree of f(x) , then there exist unique polynomials q(x)

and r(x) such that

f(x) = d(x)q(x) + r(x)

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

The division algorithm can also be written as

Example 2: Divide f (x) = (x4 → 5x2 + 4) by (x2 → 1).
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Example 3: Divide f (x) = →2 + 3x→ 5x2 + 4x3 + 2x4 by x2 + 2x→ 3
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Group Practice:

1. Divide the polynomial f (x) = (x3 → 9x2 + 26x→ 24) by d(x) = (x→ 2).

(a) Does x→ 2 divide evenly in f (x)?
(b) Calculate the value of f (2).

2. Divide f (x) = (x4 → 5x3 + 2x2 + 8x→ 6) by d(x) = (x→ 3)

(a) Does x→ 3 divide evenly in f (x)?
(b) Calculate the value of f (3).
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The Remainder and Factor Theorem

Remainder Theorem:
If a polynomial f (x) is divided by x→ a, then the remainder is equal to
f (a).
Factor Theorem:
A polynomial f (x) has a factor (x→ a) if and only if f (a) = 0.
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