Multiplying And Dividing Algebraic
Expressions

Adding, Subtracting, Multiplying, and Dividing Algebraic
Expressions with explained examples

In algebra, we often work with expressions that contain variables. These
expressions can be manipulated using the basic operations of addition, subtraction,
multiplication, and division, In this note, we will lsok at how to perform these operations
on algebraic expressions and provide two examples for each operation.

Adding algebraic expressions: To add algebraic expressions, we simply add the like
terms. Like terms are terms that have the same variables raised to the same power. For
example, consider the following two expressions:

I+ dy+du+b

and

Sx+y+3

To add these expressions, w first combine the like terms:
Iu+du=Tudy+y=3y

Then, we add the remaining terms:
Tuesdy+beSueysIn(PueSu)eIysy)sbeinliasdysl
Thus, the sum of these two expressions is 12x + dy + 9.

Subtracting algebraic expressions: To subtract algebraic expressions, we perfonm
the sarme process as for addition, except that we subtract the like terms rather than
adding them.

For example, consider the following two expressions: By + 3y - 5x- 2y
and

23 - 3y + 4 To subtract these expressions, we first combine the like tarms:
By - 5% = 3x

3y - 2y = ¥ Then, we subtract the remaining tenms:

I ey-(2-Fy+d)=F+y-2u+Iy-d=x+dy-4

Thus, the difference between these two expressions is x + 4y - 4,

Multiplying algebraic expressions: To multiply algebraic expressions, we use the
distributive property. This property states that we can distribute a factor to each term in
a sum or difference. For example, consider the following two expressions:
2xady
and
4% - & To multiply these expressions, we first distribute the factor of 2x:

(2x){4x) + (2x)(-5) = Bx"2 - 10

Multiplying and dividing algebraic expressions is a fundamental concept in algebra that serves
as the building block for more advanced mathematical topics. Mastering these techniques is
essential for students and anyone looking to enhance their understanding of algebra. This article will
explore the principles, methods, and applications of multiplying and dividing algebraic expressions,
providing clear explanations, examples, and practice problems to help reinforce your learning.

Understanding Algebraic Expressions

Algebraic expressions consist of variables, constants, coefficients, and operators. For example, the
expression \(3x"2 + 5x - 7\) contains the variable \(x\), constant values of 3, 5, and -7, and the



operations of addition and subtraction. When we multiply or divide these expressions, we manipulate
their components according to specific rules.

Components of Algebraic Expressions

To effectively multiply and divide algebraic expressions, it is crucial to understand the following
components:

e Variables: Symbols that represent unknown values, such as \(x\) and \(y\).

¢ Constants: Fixed values that do not change, like 3 or -7.

¢ Coefficients: Numerical factors that multiply a variable, such as the 3 in \(3x\).

¢ Exponents: Indicate how many times to multiply the variable by itself, as in \(x"2\).

e Operators: Symbols indicating operations, such as + (addition), - (subtraction), x
(multiplication), and =+ (division).

Multiplying Algebraic Expressions

Multiplying algebraic expressions involves applying the distributive property and combining like
terms. Here are the steps to follow when multiplying expressions:

Step-by-Step Guide to Multiplying

1. Use the Distributive Property: When multiplying two binomials, apply the distributive property.
For example, to multiply \( (a + b)(c + d) \), multiply each term in the first binomial by each term in
the second binomial:

\[

(a+b)ic+d) =ac+ad + bc + bd

\]

2. Multiply Coefficients and Variables Separately: When multiplying monomials, multiply coefficients
together and variables together. For example:

\[

3x \cdot 4y = (3 \cdot 4)(x \cdot y) = 12xy

\]

3. Apply Exponent Rules: When multiplying variables with the same base, add their exponents:

\[
x"a\cdot x~b = x~{a+b}



\]

4. Combine Like Terms: After multiplying, combine any like terms to simplify the expression. For
example:

\[
2X + 3x = bx

\]

Examples of Multiplying Algebraic Expressions

- Example 1: Multiply \( (2x + 3)(x + 4) \):

\[

Rx+3)x+4)=2x"2+8x+3x+12=2x"2+ 11x+ 12
\]

- Example 2: Multiply \( 5x”2 \cdot 3x"3\):

\[

5x”2 \cdot 3x"3 = 15x~{2+3} = 15x"5

\]

Dividing Algebraic Expressions

Dividing algebraic expressions involves simplifying the expression by canceling common factors and
applying the rules of exponents.

Step-by-Step Guide to Dividing

1. Factor the Expressions: To divide algebraic expressions, start by factoring both the numerator
and the denominator. For instance:

\[

\frac{x"2 - 4}{x"2 - 2x} = \frac{(x-2)(x+2)} {x(x-2)}

\]

2. Cancel Common Factors: Identify and cancel any common factors in the numerator and
denominator:

\[

\frac{(x-2)(x+2)} {x(x-2)} = \frac{x+2}{x} \quad (x \neq 2)

\]

3. Apply Exponent Rules: When dividing variables with the same base, subtract their exponents:
\[

\frac{x"a}{x"b} = x"~{a-b}

\]



Examples of Dividing Algebraic Expressions

- Example 1: Divide \( \frac{6x"3y}{3xy~2} \):

\[

\frac{6x"3y}{3xy"~2} = \frac{6}{3} \cdot \frac{x"3}{x} \cdot \frac{y}{y"~2} = 2x~{3-1}y"~{1-2}
= 2x"2 \cdot \frac{1}{y} = \frac{2x"2}{y}

\]

- Example 2: Divide \( \frac{x"~2 - 1}{x -1} \):

\[

\frac{x"2 - 1}{x- 1} = \frac{(x-1)(x+1)}{x-1} = x+1 \quad (x \neq 1)
\]

Applications of Multiplying and Dividing Algebraic
Expressions

Multiplying and dividing algebraic expressions are not just academic exercises; they have real-world
applications, including:

e Problem Solving: These operations are essential for solving equations and inequalities in
various fields, such as engineering and physics.

e Modeling: They are used in creating mathematical models that represent real-world
situations, such as calculating areas and volumes.

e Data Analysis: These skills are critical for analyzing and interpreting data in statistics,
economics, and social sciences.

Practice Problems

To reinforce your understanding, try solving the following problems:
1. Multiply \( (3x + 2)(2x - 5) \).
2. Divide \( \frac{4x"2 - 16}{2x - 8} \).

3. Multiply \( 2x”3 \cdot 5x°2y \).
4. Divide \( \frac{9x"4y~3}{3xy} \).

Conclusion

In conclusion, multiplying and dividing algebraic expressions are essential skills in algebra that



pave the way for more advanced mathematical concepts. By understanding the rules and practicing
these techniques, you can enhance your problem-solving abilities and apply these skills in various
real-world situations. Remember to practice regularly, as mastery comes with time and experience.

Frequently Asked Questions

What is the result of multiplying the algebraic expressions (3x
+ 2) and (x - 5)?
The result is 3x”2 - 15x + 2x - 10, which simplifies to 3x~2 - 13x - 10.

How do you divide the algebraic expression 6x”2y by 3xy?

You divide the coefficients and subtract the exponents of like bases: (6/3)x”(2-1)y"~(1-1) = 2x™1 =
2X.

What is the product of (a”2 - 3a + 4) and (2a + 1)?

The product is 2a”3 - 6a™2 + 8a + a”2 - 3a + 4, which simplifies to 2a”~3 - 5a”™2 + 5a + 4.

When dividing 12x” 3y~ 2 by 4xy, what is the simplified
expression?
The simplified expression is (12/4)x~(3-1)y™(2-1) = 3x"2y.

What do you need to remember when multiplying two
binomials?

You need to apply the distributive property (FOIL method) to each term in the first binomial with
each term in the second binomial.

If you multiply x(x - 3), what form does the expression take?

The expression simplifies to x™2 - 3x.
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