Section 3.3 and Section 3.4 are devoted to the relationship between polynomial functions and their zeros.

Section 3.3

The Remainder and Factor Theorems
The Remainder Theorem:

If a polynomial f(x) is divided by x - k, then the remainder is r = f(k).

If a polynomial f(x) is divided by x + k, then the remainder is r = f(-k).

Example:  
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  Find the value of the function at x = -2

Two ways to do this:  Synthetic Division and direct substitution.

3   8     5   -7

-2
     -6 – 4   -2

3   2     1    -9
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Why do we do this will become clearer when we look at the work of Section 3.4

The factor theorem:

A polynomial f(x) has a factor (x-k) if and only if f(k)=0

If something is a factor of something else then that means it divides into the something else evenly.

5 is a factor of 35 because 5 divides evenly into 35 and leaves a zero remainder.

Since division by (x-k) must go evenly because it is a factor then it has a zero remainder.  But f(k) is the remainder according to the remainder theorem, thus f(k)=0.

When you divide you check by multiplication.
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