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(' Factoring Polynomials Word Problems )

1| The difference of 3 times a number and 2 is the same as -9 times the square
of the number. Find the number.

2| The length of a rectangle is 4 less than twice the width. If the area of the
rectangle is 70 square feet, find the width of the rectangle.

i| The altitude of a triangle is 5 inches less than its base. The area of the
triangle is 42 square inches. Find the base and altitude of the triangle.

4| The square of a number exceeds the number by 72. Find the number.

Factoring polynomials word problems worksheet is an essential tool for students learning algebra.
This worksheet is designed to help students not only understand the concept of factoring but also
apply it to real-world scenarios. Factoring polynomials is a critical skill in algebra that allows students
to simplify expressions, solve equations, and analyze various mathematical relationships. By
engaging with word problems, students can see the practical applications of factoring, enhancing
their learning experience and improving their problem-solving skills.



Understanding Polynomials

Before diving into factoring, it's important to understand what polynomials are. A polynomial is a
mathematical expression that consists of variables raised to whole number powers and coefficients.

Key Components of Polynomials

1. Terms: The parts of a polynomial separated by plus or minus signs. For example, in the polynomial
\(3x™2 + 5x - 2\), the terms are \(3x"~2\), \(5x\), and \(-2\).

2. Degree: The highest exponent of the variable in a polynomial. In \(3x"2 + 5x - 2\), the degree is 2.

3. Coefficients: The numerical factors in front of the variables. In the above example, 3 is the
coefficient of \(x”~2\), and 5 is the coefficient of \(x\).

Types of Polynomials

- Monomial: A polynomial with one term, such as \(4x\).
- Binomial: A polynomial with two terms, such as \(x~2 + 5\).
- Trinomial: A polynomial with three terms, such as \(x"~2 + 4x + 4\).

Factoring Polynomials

Factoring polynomials involves breaking down a polynomial into simpler components (factors) that,
when multiplied together, yield the original polynomial. This process is essential for solving
polynomial equations and simplifying expressions.

Methods of Factoring

1. Factoring out the Greatest Common Factor (GCF): Identify the largest factor that is common to all
terms in the polynomial and factor it out.
- Example: \(6x™3 + 9x”™2\) can be factored as \(3x™2(2x + 3)\).

2. Factoring by grouping: This method applies when a polynomial has four or more terms. The
polynomial is grouped into pairs, and each pair is factored separately.

- Example: \(x™3 + 3x™2 + 2x + 6\) can be grouped as \((x"~3 + 3x"2) + (2x + 6)\) which factors to
\(X™2(x 4+ 3) + 2(x + 3) = (x + 3)(x™2 + 2)\).

3. Factoring trinomials: A common form is \(ax~2 + bx + c\). This can be factored by finding two
numbers that multiply to \(ac\) and add to \(b\).
- Example: \(x~2 + 5x + 6\) factors to \((x + 2)(x + 3)\).



4. Difference of squares: This applies to expressions of the form \(a"2 - b~ 2\), which factors to \((a +
b)(a - b)\).

- Example: \(x~2 - 9\) factors to \((x + 3)(x - 3)\).

5. Perfect square trinomials: These are of the form \(a”2 + 2ab + b™2\) or\(a”2 - 2ab + b”™2\), which

factor to \((a + b)~2\) or \((a - b)"~2\), respectively.
- Example: \(x~2 + 6x + 9\) factors to \((x + 3)"2\).

Creating a Word Problems Worksheet

To create an effective factoring polynomials word problems worksheet, consider the following steps:

1. Identify Real-World Applications

Choose scenarios from everyday life or specific fields such as physics, engineering, or economics
where polynomial expressions can be applied. Here are a few examples:

- Area Problems: Finding the dimensions of a rectangle when given the area and one dimension.

- Profit and Revenue: Analyzing the relationship between price, quantity sold, and revenue, which can
often lead to polynomial expressions.

- Projectile Motion: Using quadratic equations to determine the height of an object over time.

2. Develop Word Problems

Here are several word problems you can include in the worksheet:

1. Area of a Field: A rectangular field has an area represented by the polynomial \(x~2 + 10x + 21\)
square meters. If the length of the field is \(x + 7\) meters, what is the width of the field?

- Solution: Factor the polynomial to find the width.

2. Revenue from Sales: A company’s revenue, in thousands of dollars, is represented by the
polynomial \(5x”~2 + 30x + 25\), where \(x\) is the number of units sold. Determine the number of
units sold that maximizes the revenue.

- Solution: Factor the polynomial and analyze the results.

3. Projectile Motion: A ball is thrown upward, and its height \(h\) (in meters) after \(t\) seconds is given
by the equation \(h(t) = -4.9t~2 + 20t + 5\). Factor this polynomial to find the times when the ball

reaches the ground.

- Solution: Set \(h(t) = 0\) and factor the polynomial to find \(t\).



3. Provide Step-by-Step Solutions

Each word problem should be accompanied by a detailed solution that demonstrates the steps taken
to factor the polynomial and solve the problem. This will help students understand the process clearly.

4. Include Practice Problems

After the word problems, provide additional practice problems for students to solve on their own.
These problems could be variations of the initial word problems or completely new scenarios that
require factoring polynomials.

- Problem 1: A garden has an area of \(x~2 + 8x + 15\) square feet. If one side is \(x + 5\) feet long,
find the other side.

- Problem 2: The profit function of a product is given by \(P(x) = 3x™2 - 12x + 9\). Determine the
number of units \(x\) that maximizes profit by factoring.

Conclusion

Incorporating a factoring polynomials word problems worksheet into algebra instruction can
significantly enhance students’ understanding of the topic. By connecting polynomial factoring to real-
world applications, students not only grasp the mathematical concepts but also see their relevance in
everyday life. Through practice, problem-solving, and critical thinking, students can develop a strong
foundation in algebra that will serve them well in future mathematical endeavors.

Creating engaging and challenging word problems encourages students to apply their factoring skills
in practical situations, fostering a deeper understanding and appreciation for mathematics.

Frequently Asked Questions

What is a factoring polynomials word problem?

A factoring polynomials word problem is a mathematical scenario where you need to express a
polynomial as a product of its factors, often based on a real-life situation.

How do | identify the type of polynomial in a word problem?

To identify the type of polynomial, look for keywords that indicate the degree and terms involved,
such as 'squared' for quadratic and 'cubed' for cubic polynomials.

What are common keywords that signal a factoring



polynomial problem?

Common keywords include 'area’, '‘product’, 'total', 'sum’, and phrases like 'the difference of squares'
or 'the sum of cubes'.

What is the first step in solving a factoring polynomials word
problem?

The first step is to read the problem carefully and translate the words into a mathematical expression
or polynomial that you will factor.

Are there specific strategies for solving these types of
problems?

Yes, strategies include identifying common factors, using the distributive property, and applying
special factoring formulas like the difference of squares or perfect square trinomials.

How can | practice factoring polynomials with word problems?

You can practice by using worksheets specifically designed for factoring polynomials, which include a
variety of word problems to solve.

What is the significance of understanding factoring in real-life
applications?

Understanding factoring is crucial as it helps in solving real-life problems in fields like engineering,
physics, and finance, where polynomial equations are prevalent.

Can you give an example of a factoring polynomial word
problem?

Sure! For example: 'The area of a rectangular garden is represented by the polynomial x~2 + 5x + 6.
What are the dimensions of the garden?’

What tools can help with factoring polynomials in complex
problems?

Tools like graphing calculators, algebra software, and online factoring calculators can assist in solving
complex polynomial factoring problems.

What should | do if | get stuck on a factoring polynomials
word problem?

If you're stuck, try breaking the problem into smaller parts, re-read the problem, or seek help from a
teacher, tutor, or online resources to clarify your understanding.
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Master factoring polynomials with our comprehensive word problems worksheet. Enhance your
skills and tackle challenges confidently. Learn more today!
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