factoring refresher answer key

Welcome to your ultimate guide and comprehensive factoring refresher answer key! Whether
you're a student grappling with algebraic expressions, a teacher seeking reliable resources, or a
professional needing to brush up on foundational math skills, this article is designed to provide
clarity and confidence. We’ll delve into the core concepts of factoring, explore common techniques,
and offer detailed explanations to help you master this essential mathematical skill. This refresher
will cover everything from basic factoring of polynomials to more complex methods, ensuring you
have a solid understanding and can readily apply these principles. Get ready to demystify factoring
and unlock its power with our expert insights and practical examples.
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Understanding the Fundamentals of Factoring

Factoring, in its simplest form, is the process of breaking down a mathematical expression into



smaller expressions (factors) that, when multiplied together, result in the original expression. Think
of it as the reverse of multiplication. For instance, if you multiply 5 and 3, you get 15. Factoring 15
means finding the numbers 5 and 3 that multiply to give you 15. In algebra, factoring extends this
concept to polynomials. The goal is to express a polynomial as a product of its simpler polynomial
factors. Mastering factoring is crucial for simplifying algebraic expressions, solving polynomial
equations, and understanding more advanced mathematical concepts.

The fundamental principle behind factoring is the distributive property, which states that a(b + c) =
ab + ac. Factoring aims to reverse this process. If you have an expression like ab + ac, you can
factor out the common factor 'a' to get a(b + c). This concept forms the basis for many factoring
techniques. A common misconception is that factoring is only about finding numbers; however, in
algebra, we are looking for algebraic expressions, including variables and constants, that divide
evenly into the given polynomial. A polynomial is considered factored completely when each of its
factors cannot be factored further.

Greatest Common Factor (GCF)

The first and most critical step in factoring any polynomial is identifying and factoring out the
Greatest Common Factor (GCF). The GCF is the largest monomial or polynomial that divides into
every term of an expression without leaving a remainder. Finding the GCF involves examining both
the numerical coefficients and the variable parts of each term in the polynomial. For the numerical
coefficients, you find their greatest common divisor. For the variable parts, you identify the lowest
power of each variable that appears in all terms.

To illustrate, consider the expression 12x3 + 18x?2. First, find the GCF of the coefficients, 12 and 18.
The divisors of 12 are 1, 2, 3, 4, 6, 12. The divisors of 18 are 1, 2, 3, 6, 9, 18. The greatest common
divisor is 6. Next, consider the variable terms, x3 and x2. The lowest power of x present in both terms
is x*. Therefore, the GCF of 12x3 and 18x? is 6x. To factor out the GCF, you divide each term of the
polynomial by the GCF and write the result in parentheses. So, 12x3 + 18x2 becomes 6x(2x? + 3x).

Steps to Finding the GCF:

e Identify the numerical coefficients of each term.

e Find the greatest common divisor (GCD) of these coefficients.

e Identify the variable parts of each term.

e For each variable, find the lowest power that appears in all terms.

e Multiply the GCD of the coefficients by the lowest powers of the variables to form the GCF.

e Divide each term of the polynomial by the GCF and write the result inside parentheses.



Factoring by Grouping

Factoring by grouping is a technique used when a polynomial has four terms, and you cannot easily
find a single GCF for all terms. This method involves grouping the terms into pairs, factoring out the
GCF from each pair, and then factoring out the common binomial factor that emerges. This
technique is particularly useful for factoring four-term polynomials that don't fit into simpler
factoring patterns.

Let's take the polynomial 6x3 - 4x? + 9x - 6 as an example. We group the first two terms and the last
two terms: (6x3 - 4x?) + (9x - 6). Now, factor out the GCF from each group. The GCF of 6x° and -4x?
is 2x2. Factoring this out gives 2x2(3x - 2). The GCF of 9x and -6 is 3. Factoring this out gives 3(3x -
2). Now, the expression is 2x?(3x - 2) + 3(3x - 2). Notice that both terms now have a common
binomial factor, (3x - 2). We can factor this out: (3x - 2)(2x2 + 3). This is the factored form of the
original polynomial. It's important to ensure that the binomials resulting from factoring each pair
are identical for this method to work effectively.

When to Use Factoring by Grouping:

e When a polynomial has exactly four terms.
e When the first two terms and the last two terms share common factors.

e When factoring the GCF from each pair results in identical binomial expressions.

Factoring Trinomials

Factoring trinomials is a cornerstone of algebraic manipulation. A trinomial is a polynomial with
three terms. The most common types of trinomials encountered are quadratic trinomials, which have
the general form ax? + bx + c¢. The methods for factoring these trinomials depend on the specific
coefficients.

Factoring Trinomials of the Form x2 + bx + ¢

This is the simplest form of quadratic trinomial factoring, where the coefficient of the x? term (a) is
1. The goal is to find two numbers that multiply to give 'c' (the constant term) and add up to give 'b'
(the coefficient of the x term). Let these two numbers be 'p' and 'q'. If you find such p and g, then the
trinomial x? + bx + ¢ can be factored as (x + p)(x + q).

For example, consider the trinomial x? + 7x + 10. We need two numbers that multiply to 10 and add
up to 7. Let's list the pairs of factors of 10: (1, 10), (2, 5), (-1, -10), (-2, -5). Now, let's check their
sums: 1 +10=11,2+5=7,-1 + (-10) =-11, -2 + (-5) = -7. The pair (2, 5) adds up to 7. Therefore,



x? + 7x + 10 can be factored as (x + 2)(x + 5). To verify, you can multiply these factors back: (x +
2)x+5)=x(x+5)+2(x+5) =x2+5x+ 2x + 10 = x2 + 7x + 10, which matches the original
trinomial.

Factoring Trinomials of the Form ax? + bx + ¢

When the coefficient of the x? term (a) is not 1, factoring becomes slightly more complex. One
common method is the "ac method" or "splitting the middle term." This involves finding two numbers
that multiply to ac and add up to 'b'. Once these numbers are found, the middle term 'bx' is split into
two terms using these numbers, and then factoring by grouping is applied.

Let's factor 2x%2 + 7x + 3. Here, a = 2, b = 7, and ¢ = 3. We need two numbers that multiply to ac =
23 = 6 and add up to b = 7. The pairs of factors of 6 are (1, 6), (2, 3), (-1, -6), (-2, -3). Checking their
sums, we find that 1 + 6 = 7. So, we split the middle term 7x into 1x + 6x. The trinomial becomes
2x2 + 1x + 6x + 3. Now we use factoring by grouping: (2x2 + x) + (6x + 3). Factor out the GCF from
each pair: x(2x + 1) + 3(2x + 1). The common binomial factor is (2x + 1). Factoring this out gives
(2x + 1)(x + 3). Thus, 2x% + 7x + 3 factors into (2x + 1)(x + 3).

Factoring Special Products

Certain types of trinomials and binomials have specific patterns that allow for quicker and more
straightforward factoring. Recognizing these special products is a valuable shortcut in algebraic
factoring.

Difference of Squares

The difference of squares is a binomial in the form a? - b2. It is always factorable into (a - b)(a + b).
The key here is that both terms are perfect squares, and they are separated by a subtraction sign.

For example, consider the expression 16x? - 25. Here, 16x2 is the square of 4x, and 25 is the square
of 5. Since it's a difference of squares, we can apply the formula: a? - b? = (a - b)(a + b). In this case,
a =4x and b = 5. So, 16x? - 25 factors into (4x - 5)(4x + 5). Another example is x* - 81. This can be
written as (x2)? - 92. Applying the formula, we get (x2 - 9)(x? + 9). However, (x2 - 9) is also a
difference of squares (x)? - 32, which factors further into (x - 3)(x + 3). So, the complete factorization
is(x-3)x+ 3)(x%+ 9).

Perfect Square Trinomials

A perfect square trinomial is a trinomial that results from squaring a binomial. There are two forms:
1.a% + 2ab + b?>=(a + b)?
2.a%-2ab + b%?=(a-b)?



To identify a perfect square trinomial, check if the first term is a perfect square, the last term is a
perfect square, and the middle term is twice the product of the square roots of the first and last
terms. For example, x? + 6x + 9. The first term x? is (x)?, the last term 9 is (3)?. The middle term is
6x, which is 2 x 3. Thus, it fits the pattern a? + 2ab + b?, where a = x and b = 3. Therefore, x*> + 6x +
9 factors into (x + 3)2. Another example is 4y? - 12y + 9. Here, 4y? is (2y)?, and 9 is (3)2. The middle
term is -12y, which is 2 (2y) (-3). This fits the pattern a? - 2ab + b?, where a = 2y and b = 3. So, 4y? -
12y + 9 factors into (2y - 3)2.

Solving Equations Using Factoring

Factoring is a powerful tool for solving polynomial equations. The Zero Product Property states that
if the product of two or more factors is zero, then at least one of the factors must be zero. This
property is fundamental to solving equations by factoring.

To solve an equation like x? - 5x + 6 = 0, you first need to factor the quadratic expression. We found
earlier that x2 - 5x + 6 factors into (x - 2)(x - 3). So, the equation becomes (x - 2)(x - 3) = 0. Now,
applying the Zero Product Property, we set each factor equal to zero:

x-2=0o0rx-3=0

Solving for x in each equation gives:

x=2o0rx=3

These are the solutions (or roots) of the equation. It's crucial to ensure that the equation is set to
zero before factoring. If you have an equation like x? - 5x = -6, you must first add 6 to both sides to
get x? - 5x + 6 = 0 before you can proceed with factoring and solving.

Steps to Solving Equations by Factoring:

—_

. Set the equation equal to zero.

[NS)

. Factor the polynomial expression completely.

w

. Apply the Zero Product Property by setting each factor equal to zero.

4. Solve each resulting linear equation for the variable.

o1

. Check your solutions by substituting them back into the original equation.

Common Mistakes and How to Avoid Them

Even with a solid understanding of factoring techniques, students often make common mistakes.
Being aware of these pitfalls can significantly improve accuracy and efficiency. One frequent error is
forgetting to factor out the Greatest Common Factor (GCF) first. If a GCF is present, not removing it
often leads to more complex factoring later on, or even an inability to factor the expression further



using standard methods.

Another common mistake is incorrect sign manipulation, especially when dealing with negative
coefficients or factoring out negative GCFs. For instance, when factoring a trinomial like -x? + 3x +
4, it's often easier to first factor out -1 to get -(x2 - 3x - 4), and then factor the remaining trinomial.
Also, errors in remembering the special product formulas (difference of squares, perfect square
trinomials) can lead to incorrect factorizations. Always double-check your work by multiplying the
factored terms back together to ensure they match the original expression.

Key Mistakes to Watch For:

e Forgetting to factor out the GCF first.

¢ Sign errors, especially with negative numbers.

e Incorrectly identifying or applying special product patterns.

e Errors in finding the correct pair of numbers for trinomial factoring.
e Not factoring completely (leaving factors that can still be factored).

e Making calculation errors during the multiplication check.

Practice Problems and Their Factoring Refresher
Answer Key

To solidify your understanding, let's work through some practice problems. Applying the techniques
discussed will reinforce the concepts and help you identify areas that may need further review.

Practice Problem 1: Factor the expression 15y3 - 20y? + 10y

First, find the GCF. The coefficients 15, -20, and 10 have a GCF of 5. The variable terms y3, -y?, and y
have a lowest power of y. So, the GCF is b5y.

Dividing each term by 5y: (15y3/ 5y) - (20y? / 5y) + (10y / 5y) = 3y? - 4y + 2.

The factored expression is 5y(3y? - 4y + 2).

Practice Problem 2: Factor the expression 4x2 - 25

This is a difference of squares, as 4x? = (2x)? and 25 = 52. Using the formula a% - b? = (a - b)(a + b),
witha = 2xand b = 5.
The factored expression is (2x - 5)(2x + 5).



Practice Problem 3: Factor the trinomial x2 - 8x + 15

We need two numbers that multiply to 15 and add up to -8. The pairs of factors of 15 are (1, 15), (3,
5), (-1, -15), (-3, -5). The sums are 16, 8, -16, -8. The pair (-3, -5) adds up to -8.
The factored expression is (x - 3)(x - 5).

Practice Problem 4: Factor the trinomial 3x%2 + 10x - 8

Using the ac method, a = 3, b = 10, ¢ = -8. We need two numbers that multiply to ac = 3(-8) = -24
and add up to b = 10.

Factors of -24: (1, -24), (-1, 24), (2, -12), (-2, 12), (3, -8), (-3, 8), (4, -6), (-4, 6).

Sums: -23, 23, -10, 10, -5, 5, -2, 2. The pair (-2, 12) adds up to 10.

Split the middle term: 3x2 - 2x + 12x - 8.

Group: (3x2 - 2x) + (12x - 8).

Factor out GCFs: x(3x - 2) + 4(3x - 2).

Factor out the common binomial: (3x - 2)(x + 4).

Practice Problem 5: Solve the equation 2x2 + 5x = 3

First, set the equation to zero: 2x? + 5x - 3 = 0.

Now, factor the trinomial 2x? + 5x - 3. We need two numbers that multiply to ac = 2(-3) = -6 and add
to b = 5. The numbers are 6 and -1.

Split the middle term: 2x2 + 6x-x -3 = 0.

Group: (2x? + 6x) + (-x- 3) = 0.

Factor out GCFs: 2x(x + 3) - 1(x + 3) = 0.

Factor out the common binomial: (x + 3)(2x-1) = 0.

Set each factorto zero: x + 3 =0o0r2x-1=0.

Solve for x: x = -3 or 2x = 1, which means x = 1/2.

The solutions are x = -3 and x = 1/2.

When and Where to Seek Further Assistance

While this factoring refresher provides a comprehensive overview, there may be instances where
you require additional support. If you're consistently struggling with certain types of problems, or if
you're preparing for a major exam, seeking external help is a proactive step. Many educational
institutions offer tutoring services, often free for students, which can provide personalized guidance.
Online platforms also offer a wealth of resources, including video tutorials, practice exercises with
detailed solutions, and forums where you can ask questions and interact with peers or instructors.

Consider reviewing the specific areas of factoring that you find most challenging. This could involve
focusing on the nuances of factoring trinomials with leading coefficients other than one, or
mastering the application of the Zero Product Property. Online resources, textbooks, and even study
groups can be invaluable tools. Remember, consistent practice is key to mastery in mathematics,
and a thorough understanding of factoring will build a strong foundation for more advanced
algebraic concepts.



Conclusion

In conclusion, this factoring refresher has aimed to equip you with the knowledge and strategies
necessary to confidently tackle algebraic factoring problems. We've covered the essential
techniques, starting with the fundamental concept of the Greatest Common Factor (GCF),
progressing through factoring by grouping, and delving into the intricacies of factoring various types
of trinomials, including those with leading coefficients of one and those with coefficients greater
than one. The article also highlighted the efficient methods for factoring special products such as the
difference of squares and perfect square trinomials, along with their practical application in solving
polynomial equations using the Zero Product Property. By understanding these methods and being
aware of common errors, you are well on your way to mastering factoring. Consistent practice with a
factoring refresher answer key will undoubtedly solidify your skills and prepare you for future
mathematical endeavors.

Frequently Asked Questions

What are the common types of factoring used in business
finance?

The most common types of factoring are:

1. Recourse Factoring: The factor has the right to seek payment from the seller if the account debtor
defaults.

2. Non-Recourse Factoring: The factor assumes the credit risk of the account debtor defaulting.

3. Invoice Discounting: The seller receives an advance on their invoices but retains responsibility for
collecting payments from customers.

What is the primary benefit of using factoring for a business?

The primary benefit of factoring is improved cash flow. Businesses can access their working capital
much faster by selling their accounts receivable to a factor, rather than waiting for customers to pay
their invoices.

What are the key steps involved in the factoring process?

The key steps typically include:

1. A business sells its accounts receivable to a factoring company.

2. The factor advances a percentage of the invoice value (e.g., 80-90%) to the business.

3. The factor collects the full payment from the business's customer.

4. Once payment is received, the factor remits the remaining balance to the business, minus their
fees.

What are the typical fees associated with factoring?

Factoring fees generally include a discount rate (a percentage of the invoice value) and a service fee,
which can be a flat fee or a percentage. These fees cover the factor's risk, administrative costs, and
profit.



What types of businesses are best suited for factoring?

Factoring is often ideal for businesses that:

- Have a long sales cycle and extend credit to their customers.

- Experience seasonal fluctuations in cash flow.

- Need quick access to working capital to fund growth or operations.
- May have difficulty securing traditional bank loans.

What is the difference between factoring and a traditional
bank loan?

Factoring is a form of asset-based financing where a business sells its accounts receivable for
immediate cash, while a bank loan is a debt financing option where a business borrows money and
repays it with interest over time. Factoring is often easier to obtain for businesses with less-than-
perfect credit or a shorter operating history.

What does 'recourse' mean in the context of factoring?

In recourse factoring, if the customer (account debtor) fails to pay the invoice, the factoring
company has the right to seek reimbursement from the original seller of the receivable. The seller
retains the credit risk.

Additional Resources

Here are 9 book titles related to factoring, along with their descriptions:

1. Algebra Essentials Practice Workbook: With Answers

This workbook provides a comprehensive review of fundamental algebraic concepts, including
detailed explanations and numerous practice problems on factoring. It's designed for students who
need to solidify their understanding and build confidence in algebraic manipulation, offering clear
step-by-step solutions to reinforce learning. The book covers various factoring techniques, from
basic common factors to more complex trinomials and difference of squares.

2. Mastering the Art of Factoring: A Step-by-Step Guide

This guide focuses on demystifying the process of factoring, breaking down each technique into
manageable steps. It includes plenty of worked examples that illustrate the thought process behind
solving factoring problems. The book emphasizes understanding the underlying principles rather
than just memorizing formulas, making it ideal for a thorough refresher.

3. Precalculus Demystified: A Self-Teaching Guide

While covering broader precalculus topics, this book dedicates significant sections to reviewing and
reinforcing factoring skills. It presents concepts in an accessible, jargon-free manner, making it
suitable for those who want to refresh their algebra before moving on to more advanced
mathematics. The book's problem-solving approach helps learners connect factoring to its
applications in higher-level math.

4. The Complete Idiot's Guide to Algebra, Second Edition
This popular guide offers a friendly and approachable introduction to algebra, with a strong
emphasis on factoring. It uses analogies and everyday examples to make abstract concepts



understandable, ensuring that the principles of factoring are grasped easily. The book includes
plenty of exercises and their answers, providing ample opportunity for practice and self-assessment.

5. Algebra II for Dummies

This book aims to help students who find Algebra II challenging, and a solid foundation in factoring
is a key component. It breaks down complex factoring methods, such as factoring by grouping and
quadratic formula applications, into simple, digestible steps. The "For Dummies" series is known for
its clear explanations and supportive tone, making it an excellent resource for a refresher.

6. Schaum's Outline of College Algebra

A classic resource for students, this outline provides concise explanations and a vast number of
solved problems covering all aspects of college algebra, including extensive factoring sections. It
serves as a valuable supplement for coursework or as a standalone review tool. The structured
format and abundance of practice problems make it ideal for reinforcing factoring techniques.

7. Barron's Essential Words for the TOEFL

Although primarily focused on vocabulary for standardized tests, this book often includes sections
that touch upon mathematical terminology and problem-solving strategies that can indirectly aid in
understanding algebraic concepts like factoring. It can be a helpful resource for those who need to
bridge language barriers while refreshing their math skills. The direct and clear presentation of
information aids in comprehension.

8. The Humongous Book of Algebra Problems

This massive collection offers thousands of practice problems with detailed, step-by-step solutions,
covering every imaginable factoring scenario. It's designed to provide extensive hands-on
experience, allowing learners to practice until they achieve mastery. The book's sheer volume of
exercises ensures that students can thoroughly review and solidify their factoring abilities.

9. Basic Algebra for College Students: An Active Learning Approach

This textbook emphasizes active engagement with the material, incorporating interactive exercises
and problem-solving activities focused on foundational algebraic skills, including comprehensive
factoring techniques. It encourages students to discover mathematical principles through
exploration, making the learning process more dynamic and memorable. The book's approach
fosters a deeper understanding of why factoring works, beyond just the mechanics.
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