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Understanding how to factor algebraic expressions is a fundamental skill in mathematics, especially
in algebra. One such expression that often puzzles students is the quadratic expression 64 - 16x + x2.
In this article, we will explore how to factor this expression as a product of biomionals, a term that

can be associated with binomials or binomial factors. We will walk through the step-by-step process,
explain key concepts, and provide practical tips to master similar factoring problems.

What Are Biomionals?

Before diving into the factoring process, it’s essential to clarify what biomionals are. Although the
term "biomional" is not standard in traditional algebra, it appears to be a variation or typo related to
"binomial." For the purpose of this article, we will interpret "biomionals" as binomials—expressions
consisting of two terms.

Definition of Binomials:

- A binomial is an algebraic expression with two terms separated by a plus or minus sign.

- Examples include: (x + 3), (2x - 5), (x? + 4), etc.

Importance in Factoring:

- Many quadratic expressions can be factored into the product of two binomials.
- Recognizing the structure of quadratics helps in applying factoring techniques efficiently.

Understanding the Expression 64 - 16x + x?

The quadratic expression we are analyzing is:
\[ 64 -16x + x~2\]

At first glance, the terms are ordered as 64, -16x, and \(x"2\). To facilitate factoring, it’s often
helpful to write the quadratic in standard form, which places the highest degree term first:

\[ x*2-16x + 64 \]

This standard form makes it easier to identify the coefficients and apply common factoring methods.

Step-by-Step Guide to Factoring 64 - 16x + x?

Let's proceed through a systematic approach to factor the quadratic expression.



Step 1: Rewrite the Expression in Standard Form

As noted, rearranged as:
\[ x~2-16x + 64 \]

This step ensures clarity in identifying coefficients.

Step 2: Identify the Coefficients

The quadratic is in the form \(ax~2 + bx + c\), where:

-\(a=1))
-\(b = -16\)
-\(c = 64))

Step 3: Find Two Numbers That Multiply to \(a \times c\) and
Add to \(b\)

- Multiply \(a\) and \(c\): \(1 \times 64 = 64\)
- Find two numbers that multiply to 64 and sum to -16 (the coefficient \(b\)).

Possible factor pairs of 64:
| Pair | Sum |

e
| 1 and 64 | 65 |

| 2 and 32 | 34 |
| 4 and 16 | 20 |
| 8 and 8 | 16 |

Note that the pair 8 and 8 sum to 16, but since \(b = -16\), we need two numbers that multiply to 64
and sum to -16. To get a negative sum, both numbers should be negative:

- (-8) and (-8): multiply to 64, sum to -16.
Therefore:

- The two numbers are -8 and -8.

Step 4: Write the Factored Form

Since both numbers are the same, the quadratic factors as a perfect square trinomial:



\[ x*2-16x + 64 = (x-8)"2\]
Thus, the original expression factors into:

\[(x-8)"21\]

Expressing as a Product of Biomionals

As per the initial prompt, the goal is to express the quadratic as a product of binomials (biomionals).
Since the quadratic factors into a perfect square, it can be written as:

\[ (x-8)(x-8)\]

which is the product of two identical binomials.
Final factored form:

\[64-16x +x72 = (x-8)(x-8)\]

or simply:

\[(x-8)"21\]

Alternative Approaches to Factoring

While completing the square worked seamlessly here, other methods can also be employed:

Method 1: Factoring by Inspection

- Recognize perfect square forms:
-\(@™2-2ab+ b2 =(a-b)"2\)
- Since the quadratic matches this pattern, directly write it as a square.

Method 2: Using the Quadratic Formula

- For more complicated quadratics, solving \(ax™2 + bx + ¢ = 0\) can help find roots.
- Roots are given by:

\[ x = \frac{-b \pm \sqrt{b”~2 - 4ac}}{2a} \]
- For the quadratic, roots are:

\[ x = \frac{16 \pm \sqrt{(-16)"2 - 4 \times 1 \times 64}}{2} = \frac{16 \pm \sqrt{256 - 256} }{2} =



\frac{16 \pm 0} {2} = 8]

- Since there is a repeated root at \(x=8\), the quadratic factors as \((x - 8)"2\).

Key Concepts and Tips for Factoring Quadratics as
Biomionals

- Identify the pattern: Recognize perfect square trinomials early.

- Check for common factors: Sometimes, expressions have a greatest common factor (GCF) that can
be factored out first.

- Use the discriminant: The value \(b”"2 - 4ac\) indicates whether roots are real and repeated, real
and distinct, or complex.

- Complete the square: A reliable method for quadratics that are perfect squares or close to it.

- Practice with different quadratics: Building familiarity improves speed and accuracy.

Practice Problems

To reinforce understanding, here are some practice problems:

1. Factor \(x”~2 + 10x + 25\) as a product of biomionals.
2. Factor \(4x"2 - 12x + 9\) into binomials.

3. Express \(81 - 18x + x™2\) as a product of biomionals.
4. Factor \(x™2 - 9\) into binomials.

5. Factor \(16x"2 + 8x + 1\) as a product of biomionals.

Answers:

1.\((x + 5)"2\)
2.\((2x - 3)"2\)
3.\M(x-9)"2)
4.\((x- 3)(x + 3)\)
5.\((4x + 1)"2\)
Summary

In this article, we explored how to factor the quadratic expression \(64 - 16x + x™2\) as a product of
biomionals, which in this context are binomials. Recognizing the perfect square form allowed us to
directly write the expression as \((x - 8)*2\). Understanding the structure of quadratics, applying the
method of completing the square, and recognizing perfect square trinomials are key to mastering
similar factoring problems. With practice, identifying these patterns becomes intuitive, enabling
quick and accurate factoring of complex algebraic expressions.



Conclusion

Factoring quadratic expressions like \(64 - 16x + x”2\) into products of biomionals is an essential
algebraic skill that underpins many advanced mathematical concepts. Whether through recognizing
perfect squares, applying the quadratic formula, or completing the square, mastering these
techniques enhances problem-solving ability. Keep practicing with varied problems to build
confidence and proficiency in factoring algebraic expressions efficiently and accurately.

Frequently Asked Questions

How do I factor the quadratic expression 64 - 16x + x™2 into
the product of binomials?

First, rewrite the quadratic in standard form: x~2 - 16x + 64. Recognize that it's a perfect square
trinomial, which factors as (x - 8)" 2.

Is the expression 64 - 16x + x”~2 a perfect square trinomial?

Yes, because it can be written as (x - 8)"2, indicating it is a perfect square trinomial.

What is the factored form of 64 - 16x + x™2?

The factored form is (x - 8)"2.

Can I verify the factorization of 64 - 16x + x™2?

Yes, by expanding (x - 8)"2 you get x™2 - 16x + 64, which matches the original expression.

What method can I use to factor quadratic expressions like 64
- 16x + x*2?

You can recognize perfect square trinomials or use factoring techniques like completing the square
or quadratic formula to identify the factors.

How does recognizing a perfect square trinomial help in
factoring?

It allows you to directly write the quadratic as a square of a binomial, simplifying the factoring
process.

Is the quadratic 64 - 16x + x~2 symmetric? What does that
imply?

Yes, it is symmetric about its vertex at x=8, which confirms it is a perfect square trinomial and can



be factored as (x - 8)"2.

What are the steps to factor 64 - 16x + x~2 step-by-step?

Step 1: Write in standard form: x”~2 - 16x + 64. Step 2: Recognize it's a perfect square trinomial.
Step 3: Write as (x - 8)"2.

Additional Resources

Factorization

Introduction to Factorization and Its Importance

Mathematics, especially algebra, often presents us with expressions that need to be simplified or
understood more deeply. One of the foundational techniques in algebra is factorization — the
process of expressing an algebraic expression as a product of its factors. This process not only
simplifies the expression but also reveals its roots, structure, and properties, which are crucial for
solving equations, graphing functions, and analyzing polynomial behavior.

In this article, we explore a specific quadratic expression: 64 - 16x + x2. Our goal is to factor this
expression into the product of binomials, a task that might seem straightforward but requires a
nuanced understanding of algebraic methods. Whether you're a student seeking clearer insights or a

teacher looking for an in-depth explanation, this guide will walk you through the process step-by-
step, elucidating concepts along the way.

Understanding the Expression: 64 - 16x + x2

Before diving into factorization techniques, it’s essential to understand the structure of the given
expression:

Recognizing the Form

The expression is:

\[64-16x + x~2\]

At first glance, it appears to be a quadratic polynomial, but notice the order of terms:
- The quadratic term: \( x"2\)

- The linear term: \(-16x\)

- The constant term: \( 64 \)

Rearranged in standard quadratic form:

\[ x2-16x + 64 \]



This standard form makes it clearer to analyze and apply familiar algebraic techniques.

Is It a Perfect Square?

A key step in factorization is to determine whether the quadratic is a perfect square trinomial.
Recall that a perfect square trinomial takes the form:

\[ (ax + b)"2 = a™2x"2 + 2abx + b"2\]

Compare this to our quadratic:

\[ x~2-16x + 64 \]

- The first term: \( x”2\), which suggests \(a = 1).
- The last term: 64, which suggests \( b2 = 64 \Rightarrow b = \pm 8 \).

Check if the middle term matches \( 2abx \):
\[ 2 \times 1 \times 8 = 16 \]

Since the middle term is \(-16x\), and our calculation yields \(+16x\), the signs don’t match directly.
To match the middle term, \( b \) should be \(-8 \):

\[ 2 \times 1 \times (-8) = -16\]

This matches our middle term exactly.
Thus,

\[x~2-16x + 64 = (x-8)"2\]

which is a perfect square trinomial.

Step-by-Step Factorization Process

Step 1: Rewrite the Expression

Express the quadratic in standard form:

\[ x*2-16x + 64 \]

Step 2: Recognize the Perfect Square

As identified, the quadratic is a perfect square:
\[ (x-8)"2\]

Step 3: Verify the Factorization



Expanding \( (x - 8)"2\):
M(x-8)(x-8)=x"2-8x-8x+64=x"2-16x+ 64\]

This confirms that the factorization is correct.

Alternative Methods and Considerations
Method 1: Factoring Using the Perfect Square Formula

As shown, recognizing the structure as a perfect square reduces the process to a straightforward
application of the formula:

\[a”2-2ab +b"2=(a-b)"2\]

In our case:
\(a=x)\)
\(b=28

Thus, the factorization:

\[ (x-8)721\]

Method 2: Factoring via the Quadratic Formula

Alternatively, if the quadratic were not a perfect square, we could use the quadratic formula:
\[ x = \frac{-b \pm \sqrt{b”2 - 4ac}}{2a} \]

For\(x"2-16x + 64 \):

-\(a=1))
-\(b=-16)
-\(c=64))

Calculate discriminant:
\[ \Delta = b"2 - 4ac = (-16)"2 - 4 \times 1 \times 64 = 256 - 256 = 0\]

A discriminant of zero indicates a perfect square root, meaning the quadratic has a repeated root,
consistent with our earlier conclusion.

Calculate root:
\[ x = \frac{16 \pm 0}{2} = 8]

Therefore, the quadratic factors as:



\[ (x-8)72\]

Visualizing the Factorization: Graphical Perspective

Graphing the quadratic function \(y = x~2 - 16x + 64 \) provides a visual confirmation of the
factorization.

Key features:

- Vertex: The vertex form \( y = (x - 8)"2\) shows a parabola opening upward with vertex at \( (8, 0)
\).
- Roots: The parabola touches the x-axis at \( x = 8 \) (double root).

This graphical perspective reinforces the algebraic findings and illustrates the significance of
factorization in understanding function behavior.

Real-World Applications of Factoring this Expression

While the expression might seem purely academic, understanding how to factor quadratics like this
has practical applications:

- Engineering: Optimizing structural designs where stress distributions are modeled by quadratic
functions.

- Physics: Analyzing projectile motion equations where quadratic expressions describe trajectories.
- Economics: Calculating maximum profit or minimum cost in quadratic cost functions.

- Computer Science: Polynomial factorization plays a role in algorithms and cryptography.

In all these contexts, recognizing perfect squares and efficiently factoring quadratics streamline
problem-solving.

Summary and Key Takeaways

- The quadratic expression \( 64 - 16x + x™2\) can be rewritten as \( x~2 - 16x + 64 ).

- Recognizing perfect square trinomials simplifies factorization.

- The expression factors as \( (x - 8)~2\).

- The process involves identifying the structure, verifying via expansion, and understanding the
algebraic principles involved.

- Graphically, the parabola touches the x-axis at \( x=8\), confirming the double root.

Final Tips for Successful Factoring

- Always rewrite the quadratic in standard form.
- Look for perfect square patterns; compare to the form \( a”~2 \pm 2ab + b"2 ).



- Use the quadratic formula as a backup if the pattern isn’t immediately clear.
- Verify your factors by expanding.
- Visualize graphically for better intuition.

Conclusion

Mastering the art of factorization transforms complex algebraic expressions into manageable,
insightful components. The specific case of \( 64 - 16x + x™2 \) exemplifies how recognizing perfect
squares simplifies the process, turning a potentially cumbersome task into an elegant solution.
Whether for academic purposes, practical applications, or simply developing a deeper understanding
of algebra, the ability to factor efficiently is an invaluable skill.

Remember, algebra is not just about numbers and symbols—it's about discovering structure and

patterns. With practice, factorization becomes a powerful tool in your mathematical toolkit, opening
doors to advanced topics and real-world problem-solving.
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