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Factoring expressions is a fundamental skill in mathematics that helps simplify algebraic
expressions, solve equations, and understand the properties of numbers. One common
technique involves factoring out the greatest common factor (GCF) from an algebraic sum
or difference. In this article, we will explore how to use the number 9 to factor out the sum
of 45 + 18, guiding you through the process step-by-step, and expanding into related
concepts for a comprehensive understanding.

Understanding the Concept of Factoring Out

Before diving into the specific problem of factoring out 9 from 45 + 18, it is important to
understand what it means to factor out a number from an expression.

What Does It Mean to Factor Out a Number?

Factoring out a number involves rewriting an expression as the product of that number and
another expression. In algebraic terms, if a number divides each term in an expression
evenly, it can be factored out:

- For example, if a divides both x and y, then:

\[
x +y = a \times \left(\frac{x}{a} + \frac{y}{a}\right)
\]

- The process simplifies the expression and can make solving equations easier.

Why Is Factoring Out Useful?

- Simplifies complex expressions.

- Helps in solving equations.

- Reveals common factors, aiding in understanding the structure of the expression.

- Facilitates further algebraic manipulations such as factoring quadratics or polynomial
expressions.



Step-by-Step Guide to Factoring Out 9 from 45 +
18

Let's now focus on the specific problem: Use 9 to factor out 45 + 18.

Step 1: Identify the common factor

- Examine the numbers 45 and 18.
- Find their greatest common divisor (GCD).

Finding the GCD of 45 and 18:

| Number | Prime Factors |

R |
|45 |3 x3 x5
|18 |2 x 3 x 3|

- The common prime factors are 3 x 3 = 9.
- Therefore, GCD(45, 18) = 9.

Since 9 divides both 45 and 18 evenly, it is suitable for factoring out.

Step 2: Rewrite the expression with the common factor

Express 45 + 18 as the product of 9 and another sum:

\[
45 + 18 = 9 \times \left(\frac{45} {9}\right) + 9 \times \left(\frac{18}{9}\right)

\]

Calculate the divisions:

\[
\frac{45} {9} = 5 \quad \text{and} \quad \frac{18} {9} =2

\]

So, the expression becomes:

\[
45 + 18 = 9 \times 5 + 9 \times 2

\]



Step 3: Factor out the common factor

Using the distributive property:
\[

45 + 18 = 9 \times (5 + 2)

\]

Simplify inside the parentheses:

\[
45 + 18 = 9 \times 7

\]

Final factored form:

\[
\boxed{45 + 18 = 9 \times 7}

\]

This demonstrates how factoring out 9 simplifies the sum into a product, which can be
particularly useful in various algebraic contexts.

Understanding the General Process of Factoring
Out a Number

Factoring out a number from an algebraic sum follows a systematic approach that applies
to more complex expressions as well.

General Steps for Factoring Out a Number

1. Identify the common factor: Find the largest number that divides all terms evenly.

2. Divide each term by the common factor: Simplify each term accordingly.

3. Rewrite the expression: Express the original sum as the product of the common factor
and the simplified sum inside parentheses.

Example:
Factor out 4 from the sum 8 + 20:

- GCD of 8 and 20 is 4.
- Divide each term:



\[
\frac{8}{4} = 2, \quad \frac{20}{4} =5
\]

- Rewrite:

\[
8 + 20 = 4 \times (2 + 5) = 4 \times 7
\]

This process underpins many algebraic manipulations involving sums and differences.

Extensions and Applications of Factoring Out

Factoring out common factors is not limited to simple sums; it extends to various algebraic
expressions and problem-solving scenarios.

Factoring Out in Algebraic Expressions

- Factoring polynomials: For example, \(x~2 + 5x\) can be factored as \(x(x + 5)\).

- Difference of squares: \(a™2 -b”™2 = (a - b)(a + b)\).

- Quadratic expressions: \(ax™2 + bx + c\) can sometimes be factored using methods like
grouping or quadratic formula.

Practical Applications

- Simplifying expressions for easier calculation.
- Solving equations by factoring to find roots.

- Simplifying algebraic fractions.

- Analyzing the structure of algebraic functions.

Common Mistakes to Avoid When Factoring Out

While factoring out is a straightforward process, students often make mistakes. Here are
some pitfalls to watch out for:

- Using the wrong common factor: Always verify the GCD before factoring.
- Forgetting to divide all terms: Ensure every term in the sum is divided by the factor.
- Miscalculating divisions: Double-check calculations to avoid errors.



- Misapplying the distributive property: Remember that \(a(b + ¢) = ab + ac\); reversing
this is the key to factoring.

Practice Problems to Reinforce Factoring Skills

. Factor out 3 from \(9 + 15\).

. Factor out 6 from \(36 + 54\).

. Factor out 8 from \(16 + 24\).

. Factor out 12 from \(48 + 60\).
. Factor out 5 from \(25 + 35\).

u b~ WN -

Solutions:

1.\(9 + 15 = 3 \times 3 + 3 \times 5 = 3 \times (3 + 5) = 3 \times 8\)
2.\(36 + 54 = 6 \times 6 + 6 \times 9 = 6 \times (6 + 9) = 6 \times 15\)
3.\(16 + 24 = 8 \times 2 + 8 \times 3 = 8 \times (2 + 3) = 8 \times 5\)
4,\(48 + 60 = 12 \times 4 + 12 \times 5 = 12 \times (4 + 5) = 12 \times 9\)
5.\(25 + 35 =5 \times 5 + 5 \times 7 = 5 \times (5 + 7) = 5 \times 12\)

Conclusion: Mastering the Art of Factoring Out

Factoring out a common number, such as 9, from an algebraic sum like 45 + 18, is a key
foundational skill that enhances algebraic fluency. It simplifies expressions, aids in solving
equations, and deepens understanding of number properties. By systematically identifying
the greatest common divisor, dividing each term, and rewriting the expression, students
can efficiently manipulate complex algebraic expressions. Practice with various numbers
and expressions will solidify these skills and prepare learners for more advanced topics in
mathematics.

Remember, the key steps—finding the GCD, dividing each term, and rewriting—are
universally applicable. Whether you're simplifying sums, solving equations, or factoring
polynomials, mastering the technique of factoring out will serve as a powerful tool in your
mathematical toolkit.

Frequently Asked Questions

How do you factor out the common factor in 45 + 18?

You find the greatest common factor (GCF) of 45 and 18, which is 9, and factor it out: 45 +
18 = 9(5 + 2).



What is the step-by-step process to factor out 9 in 45 +
18?2

First, find the GCF of 45 and 18 (which is 9). Then, divide each term by 9: 45 + 9 =5, 18 +
9=2.50,45+ 18 =9(5 + 2).

Can | factor out 9 from the expression 45 + 18?

Yes, since 9 is a common factor of both 45 and 18, you can factor it out to write the
expression as 9(5 + 2).

What is the factored form of 45 + 18 using 9?

The factored form is 9(5 + 2).

Is factoring out 9 the only way to simplify 45 + 18?

Factoring out 9 is a common method, but you can also evaluate the sum directly: 45 + 18
= 63. However, factoring helps to see common factors explicitly.

Why is it useful to factor out 9 from 45 + 18?

Factoring out 9 simplifies the expression and can make solving equations or further
calculations easier.

What is the greatest common factor (GCF) used in
factoring out 9 from 45 + 18?

The GCF of 45 and 18 is 9, which is used to factor out the common factor.

How does factoring out 9 help in solving algebraic
expressions?

It simplifies the expression, reveals common factors, and can make solving for variables or
simplifying equations more straightforward.

Can | use the distributive property to verify the
factoring of 45 + 18?

Yes, using the distributive property: 9(5 + 2) = 9x5 + 9x2 = 45 + 18, confirming the
factorization is correct.

What is the importance of recognizing common factors
like 9 in expressions like 45 + 18?

Recognizing common factors simplifies expressions, aids in factoring, and is essential for
solving equations efficiently.



Additional Resources
Use 9 To Factor Out 45+18: A Comprehensive Guide to Simplifying Expressions

Understanding how to factor expressions is an essential skill in mathematics, especially in
algebra. The phrase "Use 9 to factor out 45 + 18" hints at an important algebraic
technique: factoring out the greatest common factor (GCF). This process simplifies complex
expressions, making them easier to manipulate, solve, or analyze. In this comprehensive
review, we will explore the concept in depth, demonstrating how to identify common
factors, apply factoring techniques, and appreciate the broader significance of factoring in
mathematics.

Introduction to Factoring and Its Significance

Factoring is the process of expressing a mathematical expression as a product of its
factors. This is fundamental because:

- It helps in simplifying algebraic expressions.

- It is crucial for solving equations, especially quadratic and higher-degree equations.

- It provides insight into the structure of algebraic expressions.

- It is useful in polynomial division, simplifying rational expressions, and calculus.

The specific example "Use 9 to factor out 45 + 18" is an illustration of the GCF method,

where we identify the largest number that divides all terms in an expression and factor it
out.

Understanding the Expression: 45 + 18

Before applying any factoring technique, analyze the given sum:

- 45
- 18

Both are positive integers; the goal is to find the greatest common factor (GCF) between
these two numbers to simplify the expression.

Step 1: Prime Factorization

Prime factorization breaks numbers into their prime components:



-45=3x3x5=32x5
-18=2x3x%x3=2x 32

Step 2: Identify Common Factors
Common prime factors are:

- 3 and 3 (or 3?)

Therefore, the GCF of 45 and 18 is:
-3x3=9

This aligns with the prompt "Use 9," indicating that 9 is the GCF to be factored out.

The Process of Factoring Out 9 from 45 + 18

Given the sum 45 + 18, and knowing the GCF is 9, the process involves:
Step 1: Express Each Term as a Multiple of 9

-45=9 x5
-18 =9 x 2

Step 2: Rewrite the Expression

-454+18=9x5+9x2

Step 3: Factor Out the Common 9

-45+18=9 (5 + 2)

Result:

The factored form of 45 + 18, using 9 as the common factor, is:
-9(5+2)

This demonstrates the utility of factoring out the GCF to simplify expressions.

General Approach to Factoring Out a Common



Factor

The steps used in the example can be generalized for similar problems:

1. Identify the common factor among all terms (using prime factorization or divisibility
rules).

2. Rewrite each term as the product of the common factor and another term.

3. Factor out the GCF by placing it outside parentheses.

4. Simplify the remaining expression inside the parentheses.

This approach is applicable to algebraic expressions with variables as well as numerical
sums or differences.

Expanding the Concept: Factoring Expressions
with Variables

While the example involves constants, the concept extends beautifully to algebraic
expressions involving variables.

Example:

Factor out 3x from the expression:
- 9x + 15x

Step 1: Find GCF of coefficients

- 9 and 15 have GCF 3

Step 2: Factor out 3x

-9x =3x %X 3
-15x =3x X 5

Step 3: Rewrite
-9x + 15x = 3x (3 + 5)

The key here is recognizing the common variable factor x, which is present in both terms.



Why Is Factoring Out 9 Important? Practical
Applications

Factoring out 9, or any number, is not merely an academic exercise; it has practical
significance in various fields:

- Simplification of Fractions: Factoring simplifies numerator and denominator, leading to
cancellation.

- Solving Algebraic Equations: Factoring makes roots or solutions more accessible.

- Calculus: Factoring helps in simplifying derivatives and integrals.

- Word Problems: Factoring reveals underlying patterns, such as uniform distribution or
proportionality.

Common Mistakes and Troubleshooting

When practicing factoring, especially with numbers and variables, learners often encounter
pitfalls:

- Overlooking common factors: Sometimes, the GCF is not immediately obvious.

- Ignoring signs: Negative signs can complicate the GCF determination.

- Misidentifying the GCF: For example, choosing 3 instead of 9 in the initial step.

- Assuming all terms are factorable: Not every sum or difference can be factored using GCF
alone; some require special techniques.

Tip: Always verify the GCF by dividing each term by the factor to ensure it divides evenly.

Advanced Factoring Techniques Beyond GCF

While factoring out the GCF is foundational, more advanced techniques include:

- Factoring quadratics: For example, x2 + 5x + 6 = (X + 2)(x + 3)

- Difference of squares: a2 - b2 = (a - b)(a + b)

- Sum or difference of cubes: a3 £ b3 = (a £ b)(a?  ab + b?)

- Factoring trinomials: Using methods like splitting the middle term or the quadratic
formula.

Understanding these techniques complements the basic GCF method and broadens
algebraic problem-solving skills.



Practice Problems and Applications

To solidify understanding, consider practicing with various expressions:

1. Factor out 6 from 36 + 78

2. Factor out 4x from 12x2 + 8x

3. Express 50 - 20 as a product of 10 and another sum
4. Factor 81y? - 16x2 using difference of squares

Answers:

1.6(6 + 13)

2. 4x(3x + 2)
3.10(5-2)

4. (9y + 4x)(9y - 4x)

Summary and Conclusion

Factoring out the greatest common factor, such as 9 in the case of 45 + 18, is a
fundamental and powerful algebraic tool. It simplifies expressions, clarifies their structure,
and sets the stage for solving equations and performing more advanced manipulations.
Recognizing common factors through prime factorization, divisibility rules, and algebraic
techniques is essential for effective problem-solving.

By mastering the process of factoring out common factors, students and mathematicians
enhance their analytical skills, foster a deeper understanding of algebraic relationships, and
develop confidence in tackling complex mathematical challenges. Whether dealing with
simple sums or intricate polynomials, the principle remains the same: look for common
factors, factor them out, and reveal the underlying simplicity of the expression.

In summary:

- The key to "Use 9 to factor out 45 + 18" is recognizing that 9 is the GCF.

- Prime factorization confirms the GCF as 9.

- Factoring out 9 simplifies the sum to 9(5 + 2).

- This technique extends to variable expressions and advanced algebra.

- Practicing with various expressions enhances proficiency.

- Factoring is an indispensable tool in mathematics that facilitates understanding and
problem-solving.

Embrace the power of factoring, and let it streamline your mathematical journey!
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