Section 4 - 1B: Multiplying Polynomials

The Distributive Property

The product of a monomial times a monomial was described as the Product Rule in Section 6-1. This
section will further this concept by defining the product of a monomial times a binomial or a trinomial.

The Distributive Property
alb+c)
=aeb+aec

To distribute you multiply the term outside the parentheses

into each term inside the parentheses.

Example 1 Example 2
A constant times a Binomial A constant times a Binomial
a @ 3 3
—4(2x —5) means — 4(2x) and — 4(-5) 5(6x —10) means 5(6x) and 5(—10)
=—-8x+20
= gx _0. O9x—15
2 2
Example 3 Example 4
A constant times a Trinomial A constant times a Polynomial
72
Gx2_hx+6)=—6x +8x—12 2(5x7 +3x” —1x—4)=10x> + 6x* —2x 8
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We can also use the distributive property to multiply a variable term and a polynomial. You
distribute the variable term into the parenthesis the same way you did the constant but you use the
product rule for multiplying each variable term.

The Distributive Property

alb+c)

=qgeb+aec

n+m

Product Rule : ax” -bx" =a-b-x

Distributive Examples

Example1

Y

=12x2 —16x

Example 4

—xg-(?c2+5x—12)

=—x —5x% +12x3
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Example 2

AN

2x(3x +2x+ 3)

= 6X3 +4x2 +6Xx

Example 5

A N

%x2(15x2 +5x—10)

60 20
=—xt+ =5 —ﬂx2
5 5 5

=12x* + 4x3 - 8x2
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Example 3

AN

—2x2(x2 —-3x— 1)

- ox* +6X3 +2x2

Example 6

AN

%x(@cz —9x— 15)

= = —4x3 + 6x2 +10x
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Distribute — Combine Like Terms

The Order of Operations rules require that multiplication be done before addition or subtraction. Since
the distributive process is a multiplication step it must be done before the addition or subtraction of like
terms. After the distributive process is complete, the remaining polynomial may be further simplified

by combining any Like Terms that occur.

First Distribute the number outside the parentheses into the terms inside the parentheses and then

combine Like Terms.

Example 1

—2x(—2x+4)+10x (distribute)

=4x* —8x+10x (combine)
= 4x2 +2x
Example 3

2x—-5x(2x—3) (distribute)
=2x—10x2+15x (combine)

—_10x% +17x

Example 5
—(3x2+5x-9)—(2x—3) (distribute)
= 3x2—5x+9-2x+3

(combine)

— 3x2—Tx+12
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Example 2

—9x% —(=5x2+ 3x) (distribute)

=-9x>+5x*~3x (combine)
=—4x%—3x

Example 4
—3x(4x—-3)+2x? (distribute)

=—12x2 +9x+2x> (combine)

:—10x2 +9x

Example 6

y(2y—-3)—(6y—3) (distribute)
=2y*~3y—6y+3 (combine)

=2y? -9y +3
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FOIL Introduction
We have used the Product Rule to find the product of two monomials:

n m n+m
ax -bx" =a-bx

X-XxX=Xx 5x-x2 :5x3 —2)(2‘3x3 =—6x5

We have also used the distributive rule to find the product of a monomial and a polynomial

x(x+1)=x2 +x 5(x+2)=5x+10 3x(x+2)=3x> +6x

We will now combine both of these rules to multiply two binomials like (2x—3)(x+2)

Each binomial has a first term and a last term. To multiply the two binomials we distribute the first term
in the first binomial to both terms in the second binomial and then distribute the last term in the first
binomial to both terms in the second binomial. This will result in a polynomial with 4 terms. The

two middle terms are often like terms that can often be combined.

F. O. I. L.

We distribute both of the terms in the first binomial to both of the terms
in the second binomial using the following order

We use the mnemonic F O | L to help us remember the process

F The product of the two First terms (x-2)

O The product of the two Outer terms (x —2) (x + 3) = 3x

| The product of the two Inner terms (x— {)& +3) = —2x

L The product of the two Last terms (x—2) (x+3)=-6
(x=2)(x + 3)
F O I L

x2 + 3x —2x —6

:x2+x—6
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Example 1

(x=35)(x-2)=

F O I L

x2=2x-5x+10

=x2-7x+10

Example 4
(x—6)(x—-2)

F O I L

x2—2x—6x+12

—x2_8x+12

Example 7

(3x+2)(4x-1

F O I L
12x% —3x+8x—2

—12x%+5x-2
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Example 2

2x=-5)Bx+2)=

F O I L
6x> +4x—15x—10

—6x* —11x -10

Example 5

(x+5)(x=3)

F O I L

x2—3x+5x—15

=x2+2x—15

Example 8

(x— 3)2 means
(x=3)(x-3)

F O I L

x2—3x—3x+9

:x2—6x+9

FOIL Extension
Page 5

Example 3

Bx+2)3x-2)=

F O | L
9x2—6x+6x—4

=9x* -4

Example 6

(x+3)(x=3)

F O I L

x2—3x+3x—9

=x*-9

Example 9

2x - 5)2 means
2x-52x-95)

F O I L
4x% —10x—10x+25

= 4x%-20x+25
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We use the FOIL process to multiply a binomial times a binomial. We can extend this process to
multiply a binomial times a trinomial. To multiply a trinomial by a binomial distribute the first term of the
binomial into the trinomial and then distribute the second term of the binomial into the trinomial. After
this step combine any like terms that exist.

Example 10 Example 11

) (x+4)(x>+2x-1)
Qx=3)(x" +5x+1)

distribute the x
distribute the 2x

3 ) X +2x% —x
=2x"+10x"+2x and then distribute the + 4
and then distribute the — 3 5
5 +4x"+8x—4
—3x“-15x-3

3 2 2 =x3+2x2—x+4x2+8x—4

=2x7 +10x“ +2x—-3x“—-15x-3
h ine lik

ndt en3comb;ne He ferms and then combine like terms

=2x"+7x*—13x-3

! * ' =x° +6x> +7x—4

Example 12 Example 13
Br—DG2 4 x+1) (2x+3)(4x%—6x+9)
distribute the 3x distribute the 2.x
9x3+3:2 4 3r 8x3 —12x%+18x
and then distribute the —1 and then distribute the + 3

N +12x% —18x+27

=9x3+3x2+3x—3x2—x—1 3 5 5
=8x” —12x“+18x+12x“—18x+27

and then combine like terms o
and then combine like terms

=8x3+27

—9x’+2x—1
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