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Understanding the factorization of algebraic expressions is a fundamental skill in mathematics that lays the
groundwork for solving equations, simplifying expressions, and exploring more advanced topics such as
quadratic equations and polynomial functions. The expression 2x^2 + 28 + 98 may appear simple at first
glance, but uncovering its factors involves a systematic approach that enhances mathematical reasoning. In
this article, we will explore the process of factorizing the quadratic expression 2x^2 + 28 + 98 step by step,
providing clear explanations, methods, and insights to deepen your understanding of algebraic factorization.

Analyzing the Expression 2x^2 + 28 + 98

Understanding the Components

The given expression is:

\[ 2x^2 + 28 + 98 \]

At first glance, it appears to be a quadratic expression with a quadratic term \( 2x^2 \), and two constant
terms, 28 and 98. To proceed effectively, it’s important to analyze its structure:

- The quadratic term: \( 2x^2 \)
- Constant terms: 28 and 98

Notice that the expression has no explicit linear term (like \( bx \)). The terms are only quadratic and
constants.

Combining Like Terms

Before factoring, it’s helpful to combine the constant terms:

\[ 28 + 98 = 126 \]

So, the simplified expression becomes:

\[ 2x^2 + 126 \]



Simplifying the Expression

Factoring Out the Greatest Common Factor (GCF)

The first step in factoring is to identify any common factors across all terms. Here:

- The coefficients are 2 (from \( 2x^2 \)) and 126.
- Both are divisible by 2.

Thus, factor out 2:

\[ 2(x^2 + 63) \]

Now, the expression is:

\[ 2(x^2 + 63) \]

This is a simplified form, but it still contains a quadratic expression \( x^2 + 63 \) that can be examined
further for factorization.

Factorization of \( x^2 + 63 \)

Recognizing the Nature of the Quadratic \( x^2 + 63 \)

The quadratic \( x^2 + 63 \) does not factor into real linear factors using simple methods because:

- It is a sum of squares: \( x^2 + 63 \)
- Sum of squares cannot be factored over the real numbers using real coefficients (it can be over complex
numbers).

In real number algebra, the sum of squares remains unfactored unless expressed as a sum of squares with
complex factors.

Expressing \( x^2 + 63 \) as a Difference or Sum of Squares



Since it’s a sum of squares, over real numbers, the factorization is not possible into linear factors. However,
if we consider complex numbers, it can be factored using the sum of squares formula:

\[ a^2 + b^2 = (a + bi)(a - bi) \]

Applying this to \( x^2 + 63 \):

- Let \( a = x \)
- Let \( b = \sqrt{63} \)

So,

\[ x^2 + 63 = (x + i\sqrt{63})(x - i\sqrt{63}) \]

But for most algebraic contexts, especially over the reals, this is not the standard approach.

Summary of the Factorization

Given the above analysis, the most straightforward factorization over the real numbers is:

\[ 2(x^2 + 63) \]

And since \( x^2 + 63 \) cannot be factored further over the reals, the complete factorization of the original
expression over real numbers is:

\[ \boxed{2(x^2 + 63)} \]

Alternative Perspectives and Further Factorizations

Considering Complex Numbers

If you are exploring complex factorization, you can write:

\[ x^2 + 63 = (x + i\sqrt{63})(x - i\sqrt{63}) \]

Thus, over complex numbers:

\[ 2(x + i\sqrt{63})(x - i\sqrt{63}) \]



This provides the complete factorization in the complex domain.

Applying the Difference of Squares Technique

Although \( x^2 + 63 \) is not a difference of squares, one might consider the following approach for similar
expressions:

- Recognize that \( a^2 - b^2 = (a + b)(a - b) \)

- Since the expression is \( x^2 + 63 \), it does not match this pattern directly.

Practical Approach to Factorization in Real Algebra

When approaching similar algebraic expressions, these steps are useful:

Identify the degree of the polynomial (quadratic, cubic, etc.).1.

Combine like terms to simplify the expression.2.

Factor out the GCF if present.3.

Determine if the quadratic is factorable over reals (look for factors of the constant term that sum to4.
the middle coefficient).

Use quadratic formulas or completing the square if straightforward factorization isn’t possible.5.

In the case of \( 2x^2 + 28 + 98 \), the process was straightforward due to the absence of a linear term and
the simplicity of the constants.

Conclusion

The factorization of the expression \( 2x^2 + 28 + 98 \) begins by recognizing that the constants can be
combined:

\[ 2x^2 + 126 \]



Next, factoring out the GCF:

\[ 2(x^2 + 63) \]

Since \( x^2 + 63 \) cannot be factored further over the reals, the complete factorization is:

\[ \boxed{2(x^2 + 63)} \]

This form is useful in many algebraic applications, including solving equations, simplifying expressions, and
analyzing polynomial behavior.

If you venture into complex numbers, the quadratic can be expressed as:

\[ 2(x + i\sqrt{63})(x - i\sqrt{63}) \]

which provides a complete factorization in the complex domain.

Understanding the process of factorization, recognizing common factors, and knowing when and how to
apply different techniques is essential for mastering algebra. This example illustrates the importance of
simplifying expressions before attempting to factor, as well as the significance of the underlying
mathematical principles that govern polynomial factorization.

Frequently Asked Questions

What is the factorization of the quadratic expression 2x^2 + 28x + 98?
First, factor out the greatest common factor (GCF) 2: 2(x^2 + 14x + 49). Then, factor the quadratic inside the
parentheses: x^2 + 14x + 49 = (x + 7)^2. Therefore, the complete factorization is 2(x + 7)^2.

How do you factor the quadratic expression 2x^2 + 28x + 98?
Start by factoring out the GCF 2: 2(x^2 + 14x + 49). Recognize that x^2 + 14x + 49 is a perfect square
trinomial, which factors as (x + 7)^2. So, the complete factorization is 2(x + 7)^2.

Is 2x^2 + 28x + 98 factorable over the real numbers?
Yes, it is factorable. Factoring out 2 gives 2(x + 7)^2, which is a perfect square trinomial, so it factors over
the real numbers as 2(x + 7)^2.



What is the common factor in the quadratic expression 2x^2 + 28x + 98?
The common factor in all terms is 2. Factoring it out gives 2(x^2 + 14x + 49), which can then be further
factored as 2(x + 7)^2.

Can the quadratic 2x^2 + 28x + 98 be written as a product of binomials?
Yes, after factoring out the GCF 2 and recognizing the perfect square trinomial, it can be written as 2(x +
7)^2, which is the product of the binomials 2 and (x + 7)^2.

Additional Resources
What Is The Factorization Of 2x^2 + 28 + 98?

Factorization is a fundamental concept in algebra that involves breaking down complex expressions into
simpler, multiplied components. When working with quadratic expressions or polynomial equations,
factorization simplifies solving and analyzing the equations. Today, we explore a specific expression: 2x^2 +
28 + 98, dissecting its structure and uncovering how to factor it effectively. This exploration not only
illuminates the process behind algebraic factorization but also reinforces core mathematical principles
applicable across various problems.

---

Understanding the Expression: 2x^2 + 28 + 98

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

2x^2 + 28 + 98

At first glance, this appears to be a quadratic expression, but it’s important to analyze its components
carefully:

- The term 2x^2 is quadratic, involving the variable x raised to the second power, multiplied by 2.
- The terms 28 and 98 are constants, with no variables attached.

However, notice that the constants are additive and can be combined, simplifying the expression:

2x^2 + (28 + 98) = 2x^2 + 126

This simplification reveals that the original expression is equivalent to:



2x^2 + 126

Understanding this is crucial because it transforms our problem into factoring a simpler quadratic
expression, making the process more straightforward.

---

Step 1: Simplify the Expression

The first step in factorization is to simplify the algebraic expression as much as possible. For 2x^2 + 126,
identify the greatest common factor (GCF):

- Both 2x^2 and 126 are divisible by 2.

Dividing through by 2:

2(x^2 + 63)

So, the original expression factors as:

2(x^2 + 63)

This step isolates the core quadratic part, x^2 + 63, which we need to analyze further.

---

Step 2: Analyze the Quadratic Expression x^2 + 63

The expression inside the parentheses, x^2 + 63, is a quadratic with a constant term but no linear term (no
x term). To determine if it factors further over the real numbers, we examine whether it can be expressed
as a product of binomials.

Is x^2 + 63 a difference or sum of squares?

- The expression x^2 + 63 resembles a sum of squares, but note that 63 is not a perfect square (since 8^2 =
64, and 7^2=49). Since 63 isn't a perfect square, it cannot be expressed as a difference of squares directly.

Can it factor over real numbers?

- For quadratic expressions of the form x^2 + a, where a is positive and not a perfect square, the expression
does not factor into real binomials with rational coefficients.

Consider complex factorization:



- Over complex numbers, x^2 + 63 can be factored as:

x^2 + 63 = (x + √(-63))(x - √(-63))

But since this involves imaginary numbers, and most algebra courses focus on real factorization, we
typically leave it as is unless specified.

---

Step 3: Final Factorization

Over the real numbers:

- The most simplified factorization of the original expression is:

2(x^2 + 63)

- Since x^2 + 63 cannot be factored further over the reals, this is considered the complete factorization.

Over the complex numbers:

- If considering complex factors, then:

x^2 + 63 = (x + √(-63))(x - √(-63))

- Recognizing that √(-63) = √(63) i, where i is the imaginary unit:

x^2 + 63 = (x + √(63) i)(x - √(63) i)

- Therefore, the full complex factorization becomes:

2(x + √(63) i)(x - √(63) i)

---

Summary of the Factorization Process

| Step | Description | Result |
|---------|--------------|---------|
| 1 | Simplify the expression by combining constants | 2x^2 + 126 |
| 2 | Factor out the GCF (2) | 2(x^2 + 63) |
| 3 | Analyze the quadratic inside parentheses | Cannot be factored over reals; quadratic is prime over the
reals |



| 4 | (Optional) Complex factorization | 2(x + √(63) i)(x - √(63) i) |

---

Practical Applications and Importance

Understanding the factorization of expressions like 2x^2 + 28 + 98 has practical implications across various
fields:

- Solving equations: Factoring simplifies solving quadratic equations, enabling the determination of roots.
- Graphing functions: Factored forms reveal roots and intercepts, aiding in sketching graphs.
- Algebraic simplification: Simplifies complex expressions, making further calculations easier.
- Advanced mathematics: Serves as a foundation for more complex topics like polynomial division, rational
expressions, and calculus.

---

Additional Tips for Factorization

- Always look for common factors first.
- Recognize special products like difference of squares, perfect square trinomials, and sum/difference of
cubes.
- Use the quadratic formula if necessary, especially when quadratic expressions are not easily factorable.
- Remember that not all quadratic expressions factor over the reals; complex factorization is possible but
often unnecessary for basic algebra.

---

Conclusion

Factorization remains a cornerstone of algebra, enabling mathematicians and students alike to simplify
expressions and solve equations efficiently. In the case of 2x^2 + 28 + 98, the key steps involved simplifying
the expression, factoring out the greatest common factor, and recognizing the nature of the quadratic
component. While the quadratic x^2 + 63 does not factor further over the real numbers, understanding its
structure and the process to analyze it deepens one’s grasp of algebraic principles. Whether working with
real or complex numbers, mastering factorization techniques is essential for tackling a wide array of
mathematical problems with confidence and precision.
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