
7 2 additional practice multiplying
polynomials
7 2 additional practice multiplying polynomials is an essential topic in algebra that helps
students understand how to manipulate polynomial expressions. Mastering multiplication
of polynomials is crucial for higher-level mathematics, including calculus and linear
algebra. This article will explore the concepts involved in multiplying polynomials, provide
methods and examples, and offer additional practice problems to reinforce learning.

Understanding Polynomials

Before diving into the multiplication of polynomials, it's important to understand what a
polynomial is. A polynomial is a mathematical expression involving a sum of powers in one
or more variables multiplied by coefficients. The general form of a polynomial in one
variable \( x \) can be expressed as:

\[
P(x) = a_n x^n + a_{n-1} x^{n-1} + ... + a_1 x + a_0
\]

where:
- \( n \) is a non-negative integer,
- \( a_n, a_{n-1}, ..., a_0 \) are constants known as coefficients,
- \( x \) is the variable.

Polynomials can be classified based on their degree (the highest exponent of the variable),
such as linear (degree 1), quadratic (degree 2), cubic (degree 3), and so on.

Multiplying Polynomials: The Basics

Multiplying polynomials involves using the distributive property and can be achieved
through several methods. There are two primary methods that students can use: the
distributive property (or FOIL method for binomials) and the area model.

Method 1: Distributive Property

The distributive property states that \( a(b + c) = ab + ac \). This principle can be applied
to polynomials. For example, to multiply \( (2x + 3) \) and \( (x + 4) \):

1. Distribute each term in the first polynomial to each term in the second polynomial.
2. The process would look like this:



\[
(2x + 3)(x + 4) = 2x \cdot x + 2x \cdot 4 + 3 \cdot x + 3 \cdot 4
\]

3. Simplifying this gives:

\[
= 2x^2 + 8x + 3x + 12 = 2x^2 + 11x + 12
\]

Method 2: FOIL Method

FOIL stands for First, Outside, Inside, Last, which is a handy way to remember how to
multiply two binomials. Using the same example:

1. First: Multiply the first terms: \( 2x \cdot x = 2x^2 \)
2. Outside: Multiply the outer terms: \( 2x \cdot 4 = 8x \)
3. Inside: Multiply the inner terms: \( 3 \cdot x = 3x \)
4. Last: Multiply the last terms: \( 3 \cdot 4 = 12 \)

Adding all these results together yields:

\[
2x^2 + 8x + 3x + 12 = 2x^2 + 11x + 12
\]

Multiplying Polynomials with More than Two
Terms

When multiplying polynomials that have more than two terms, you can still apply the
distributive property, but you will need to be diligent about keeping track of all terms.

Example: Multiplying a Trinomial by a Binomial

Consider the polynomial \( (x^2 + 2x + 3) \) multiplied by \( (x + 1) \):

1. Distribute \( (x + 1) \) to each term in the trinomial:

\[
(x^2 + 2x + 3)(x + 1) = x^2 \cdot x + x^2 \cdot 1 + 2x \cdot x + 2x \cdot 1 + 3 \cdot x +
3 \cdot 1
\]

2. This expands to:



\[
= x^3 + x^2 + 2x^2 + 2x + 3x + 3
\]

3. Combine like terms:

\[
= x^3 + 3x^2 + 5x + 3
\]

Special Cases in Polynomial Multiplication

Some polynomials have special relationships that simplify multiplication. These include
perfect squares and the difference of squares.

Perfect Square Trinomials

A perfect square trinomial is formed by squaring a binomial. For example, \( (a + b)^2 =
a^2 + 2ab + b^2 \).

Example: Multiply \( (x + 2)^2 \):

1. Using the formula:

\[
(x + 2)^2 = x^2 + 2 \cdot x \cdot 2 + 2^2 = x^2 + 4x + 4
\]

Difference of Squares

The difference of squares states that \( (a - b)(a + b) = a^2 - b^2 \).

Example: Multiply \( (x - 3)(x + 3) \):

\[
(x - 3)(x + 3) = x^2 - 3^2 = x^2 - 9
\]

Practice Problems

To strengthen your understanding of multiplying polynomials, here are some practice
problems:



1. Multiply the following polynomials:
- \( (3x + 4)(x + 5) \)
- \( (x + 7)(x + 2) \)
- \( (x^2 + 3)(x + 1) \)

2. Expand the following expressions:
- \( (x - 1)(x^2 + 2x + 3) \)
- \( (2x + 3)(x^2 - x + 4) \)

3. Solve the special cases:
- \( (2x + 1)^2 \)
- \( (x - 5)(x + 5) \)

Solutions to Practice Problems

1.
- \( (3x + 4)(x + 5) = 3x^2 + 15x + 4x + 20 = 3x^2 + 19x + 20 \)
- \( (x + 7)(x + 2) = x^2 + 2x + 7x + 14 = x^2 + 9x + 14 \)
- \( (x^2 + 3)(x + 1) = x^3 + x^2 + 3x + 3 \)

2.
- \( (x - 1)(x^2 + 2x + 3) = x^3 + 2x^2 + 3x - x^2 - 2x - 3 = x^3 + x^2 + x - 3 \)
- \( (2x + 3)(x^2 - x + 4) = 2x^3 - 2x^2 + 8x + 3x^2 - 3x + 12 = 2x^3 + x^2 + 5x + 12 \)

3.
- \( (2x + 1)^2 = 4x^2 + 4x + 1 \)
- \( (x - 5)(x + 5) = x^2 - 25 \)

Conclusion

Understanding how to multiply polynomials is a fundamental skill in algebra that builds
the foundation for more advanced mathematical topics. The methods discussed—using the
distributive property, FOIL for binomials, and recognizing special cases—are vital tools
that will aid in your mathematical journey. Regular practice with these techniques will
improve your proficiency and confidence in handling polynomial expressions, setting you
up for success in future mathematical challenges.

Frequently Asked Questions

What are the basic steps for multiplying polynomials in
the 7.2 additional practice section?
The basic steps include identifying the polynomials to be multiplied, distributing each term
of the first polynomial to each term of the second polynomial, combining like terms, and



simplifying the expression if possible.

How do you handle multiplying polynomials with
multiple terms in 7.2 additional practice?
When multiplying polynomials with multiple terms, use the distributive property (also
known as the FOIL method for binomials) to ensure each term in the first polynomial
multiplies every term in the second polynomial, then combine like terms afterward.

What is the significance of the degree of polynomials
when multiplying them in 7.2 additional practice?
The degree of the resulting polynomial is the sum of the degrees of the multiplied
polynomials. Understanding the degree helps predict the highest power in the result and
aids in organizing the multiplication process.

Can you provide an example of multiplying a binomial
by a trinomial as seen in 7.2 additional practice?
Sure! For example, multiplying (x + 2) by (x^2 + 3x + 4) involves distributing each term
in the binomial to each term in the trinomial, resulting in x^3 + 3x^2 + 4x + 2x^2 + 6x +
8, which simplifies to x^3 + 5x^2 + 10x + 8.

What common mistakes should be avoided when
multiplying polynomials in 7.2 additional practice?
Common mistakes include forgetting to distribute each term thoroughly, neglecting to
combine like terms, and making errors in sign when multiplying negative coefficients.
Double-checking each step can help avoid these pitfalls.
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