
Simplify (7x2 2x + 9) + (3x2+ 15x 4)
Simplify (7x2 2x + 9) + (3x2+ 15x 4) is a mathematical expression that
involves combining like terms, simplifying algebraic expressions, and
understanding the fundamental principles of algebra. Whether you're a student
learning algebra for the first time or someone brushing up on your math
skills, mastering the process of simplifying such expressions is essential
for solving more complex problems in mathematics, science, and engineering.
In this comprehensive guide, we'll break down the steps involved in
simplifying this particular expression, explore related algebraic concepts,
and provide tips to improve your algebra skills.

---

Understanding the Expression

Before diving into the simplification process, it’s important to understand
what the expression entails.

Breaking Down the Expression

The given expression is:

Simplify (7x2 2x + 9) + (3x2+ 15x 4)

At first glance, the notation might look confusing, but with proper
interpretation, it becomes clear.

- It appears to be two algebraic expressions added together.
- Each expression contains terms involving powers of x, constants, and
possibly other coefficients.
- The notation "7x2" likely means 7 times x squared, i.e., 7x².
- Similarly, "2x" is 2 times x, or 2x.
- The "+ 9" is a constant term.
- The second expression "3x2+ 15x 4" probably means 3x² + 15x + 4.

Note: The original notation seems to have some missing operators or spacing
issues. For clarity, let's rewrite the expression properly as:

(7x² + 2x + 9) + (3x² + 15x + 4)

This is a common form in algebra, representing the sum of two quadratic
expressions.

---



Step-by-Step Guide to Simplify the Expression

Simplifying the expression involves combining like terms, which are terms
that have the same variables raised to the same powers.

Step 1: Write the Expression Clearly

Expressed properly:

(7x² + 2x + 9) + (3x² + 15x + 4)

---

Step 2: Remove Parentheses

Since both expressions are added, and the parentheses are only grouping
terms, we distribute the addition:

7x² + 2x + 9 + 3x² + 15x + 4

---

Step 3: Group Like Terms

Identify and group similar terms:

- Quadratic terms: 7x² and 3x²
- Linear terms: 2x and 15x
- Constant terms: 9 and 4

---

Step 4: Combine Like Terms

Add the coefficients of similar terms:

- For x²: 7x² + 3x² = (7 + 3) x² = 10x²
- For x: 2x + 15x = (2 + 15) x = 17x
- For constants: 9 + 4 = 13

---



Step 5: Write the Simplified Expression

Combining all the results, the simplified expression is:

10x² + 17x + 13

This is the most simplified form of the original algebraic addition.

---

Key Concepts in Algebra Used in Simplification

Understanding the underlying concepts helps in mastering the process of
simplifying algebraic expressions.

1. Like Terms
- Terms that have the same variables raised to the same powers.
- In our case, x² terms, x terms, and constants.
- Combining like terms simplifies the expression effectively.

2. Combining Coefficients
- Adding or subtracting the numerical coefficients of like terms.
- Essential for simplifying polynomial expressions.

3. Distributive Property
- Used when removing parentheses, especially if coefficients are outside
parentheses.
- For example, a(b + c) = ab + ac.

4. Polynomial Addition
- The process of adding polynomials involves combining like terms.
- The degree of the polynomial remains the same after addition.

---

Why Simplification Matters

Simplifying algebraic expressions is fundamental in mathematics for several



reasons:

It makes equations easier to solve.

Enables clear comparison of expressions.

Facilitates solving real-world problems involving algebra.

Helps in polynomial division, factoring, and solving equations.

---

Practical Applications of Simplifying
Expressions

Simplification isn't just an academic exercise; it plays a vital role in
various fields:

1. Engineering and Physics
- Simplifying formulas for motion, forces, and energy calculations.

2. Computer Science
- Optimizing algorithms that involve algebraic expressions.

3. Economics and Finance
- Simplifying profit, cost, and revenue functions to analyze data
effectively.

4. Data Analysis
- Streamlining complex formulas for easier interpretation of results.

---

Tips for Mastering Algebraic Simplification

To become proficient in simplifying expressions like (7x² + 2x + 9) + (3x² +



15x + 4), consider the following tips:

Practice regularly: Consistent practice helps recognize patterns and1.
improves speed.

Learn to identify like terms quickly: Focus on terms that share the same2.
variable and exponent.

Use a systematic approach: Write expressions clearly, remove parentheses3.
carefully, group like terms, then combine.

Double-check your work: Always verify that you've combined all like4.
terms correctly.

Understand the properties of algebra: Grasp distributive, associative,5.
and commutative properties for efficient simplification.

---

Common Mistakes to Avoid

While simplifying algebraic expressions, be mindful of these common errors:

Mixing unlike terms, such as combining x with x².

Missing terms during the combination process.

Incorrectly distributing negative signs or coefficients.

Ignoring the signs (+ or -) before terms.

Not rewriting the expression clearly, leading to confusion.

---

Advanced Topics Related to Simplification

Once comfortable with basic simplification, you can explore more complex
topics:



1. Factoring
- Reversing the process of expansion to factor expressions.

2. Polynomial Division
- Dividing polynomials, which often requires simplifying expressions first.

3. Rational Expressions
- Simplifying fractions involving polynomials.

4. Completing the Square and Quadratic Formula
- Solving quadratic equations after simplifying the expressions involved.

---

Conclusion

Simplify (7x² + 2x + 9) + (3x² + 15x + 4) to get a clearer understanding of
algebraic expressions. By following systematic steps—removing parentheses,
grouping like terms, and combining coefficients—you transform a complex
expression into a straightforward polynomial: 10x² + 17x + 13. Mastering
these techniques is foundational for higher-level mathematics and practical
problem-solving across various fields. Practice regularly, understand key
algebraic principles, and stay attentive to detail to enhance your algebra
skills and confidently handle similar expressions in the future.

---
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Frequently Asked Questions

How do I simplify the expression (7x^2 + 2x + 9) +
(3x^2 + 15x + 4)?
Combine like terms: 7x^2 + 3x^2 = 10x^2, 2x + 15x = 17x, and 9 + 4 = 13. So,
the simplified expression is 10x^2 + 17x + 13.



What is the first step to simplify the expression
(7x^2 + 2x + 9) + (3x^2 + 15x + 4)?
The first step is to group and combine the like terms: x^2 terms, x terms,
and constant terms.

Are there any common factors in the simplified
expression 10x^2 + 17x + 13?
No, there are no common factors among the terms, so the expression is
simplified as much as possible.

Can I factor the simplified expression 10x^2 + 17x +
13?
Yes, you can attempt to factor it, but since it doesn't factor easily with
integer roots, it may be left in its quadratic form or factored using
quadratic formulas.

Is the expression (7x^2 + 2x + 9) + (3x^2 + 15x + 4)
a polynomial?
Yes, it is a polynomial because it is a sum of terms with variables raised to
non-negative integer powers.

What is the degree of the simplified polynomial
10x^2 + 17x + 13?
The degree is 2, because the highest power of x in the polynomial is 2.

How do I verify the correctness of my simplified
expression?
You can expand the original expression and compare it to your simplified form
to ensure they are equivalent.

Can I write the simplified expression in factored
form?
Since the quadratic 10x^2 + 17x + 13 doesn't factor nicely with integers, you
could use the quadratic formula to find roots and express it in factored form
with irrational roots if needed.

What are common mistakes to avoid when simplifying



such expressions?
Common mistakes include incorrect combination of like terms, forgetting to
include all terms, or miscalculating the coefficients during addition.

How can I simplify similar algebraic expressions
efficiently?
Group like terms carefully, perform addition systematically, and double-check
the coefficients and variables to ensure accurate simplification.

Additional Resources
Simplify

---

Introduction: The Art of Simplification in Algebra

Mathematics is often described as the language of the universe — a precise
and elegant system that allows us to understand and quantify the world around
us. Among its foundational skills, simplifying algebraic expressions stands
out as a critical step in solving equations, analyzing functions, and
developing mathematical literacy.

In this article, we explore the process of simplifying a complex algebraic
expression:

\[
(7x^2 + 2x + 9) + (3x^2 + 15x + 4)
\]

Our goal is to break down this expression comprehensively, examine each step
meticulously, and discuss best practices and tips to master similar algebraic
tasks. Whether you're a student seeking clarity or an enthusiast eager to
deepen your understanding, this walkthrough aims to make the process
accessible and insightful.

---

Understanding the Expression: Breaking It Down

Before jumping into the simplification process, it's essential to understand
the structure of the given expression.

The Expression at a Glance

The expression involves the addition of two polynomial expressions:



\[
(7x^2 + 2x + 9) + (3x^2 + 15x + 4)
\]

- Polynomials: These are algebraic expressions consisting of variables and
coefficients, combined using addition, subtraction, and multiplication.
- Terms: Each polynomial contains three terms:
- Quadratic term: involving \(x^2\)
- Linear term: involving \(x\)
- Constant term: a number without variables

Why Simplify?

Simplification helps us:

- Combine like terms to reduce complexity.
- Prepare the expression for solving equations.
- Clarify the structure for graphing or further analysis.

---

Step-by-Step Simplification Process

Let's explore the detailed steps to simplify our expression:

\[
(7x^2 + 2x + 9) + (3x^2 + 15x + 4)
\]

Step 1: Remove Parentheses

Since both terms are being added, and the parentheses are preceded by a plus
sign, the parentheses can be eliminated without changing signs:

\[
7x^2 + 2x + 9 + 3x^2 + 15x + 4
\]

Tip: When parentheses are preceded by a plus sign, they can be safely
removed. If preceded by a minus sign, each term inside must be negated.

Step 2: Group Like Terms

Identify and group similar terms:

- Quadratic terms: \(7x^2\) and \(3x^2\)
- Linear terms: \(2x\) and \(15x\)
- Constants: 9 and 4

This organization simplifies the process of combining similar terms.



Step 3: Combine Like Terms

Now, perform addition on each group:

- Quadratic terms: \(7x^2 + 3x^2 = (7 + 3) x^2 = 10x^2\)
- Linear terms: \(2x + 15x = (2 + 15) x = 17x\)
- Constants: \(9 + 4 = 13\)

Step 4: Write the Simplified Expression

Putting it all together:

\[
\boxed{
10x^2 + 17x + 13
}
\]

This is the simplified form of the original expression.

---

Deep Dive: Why Are Like Terms Important?

Understanding like terms is fundamental to algebra. Like terms are terms that
have the same variables raised to the same powers. In our case:

- \(7x^2\) and \(3x^2\) are like terms because both involve \(x^2\).
- \(2x\) and \(15x\) are like terms because both involve \(x\) to the first
power.
- Constants \(9\) and \(4\) are like terms because they are numbers without
variables.

Key Point: Only like terms can be combined through addition or subtraction.

---

Additional Insights and Best Practices

1. Organize Terms Systematically

Creating a table or list of terms by degree (quadratic, linear, constant)
helps prevent errors:

| Degree | Terms in Original Expression | Combined Result |
|---------|------------------------------|----------------|
| 2 (quadratic) | \(7x^2\), \(3x^2\) | \(10x^2\) |
| 1 (linear) | \(2x\), \(15x\) | \(17x\) |
| Constant | \(9\), \(4\) | \(13\) |

2. Be Mindful of Signs



When combining terms, watch for subtraction or negative signs. For example,
if the expression was:

\[
(7x^2 + 2x + 9) - (3x^2 + 15x + 4)
\]

You would need to distribute the minus sign across the second parentheses:

\[
7x^2 + 2x + 9 - 3x^2 - 15x - 4
\]

Then proceed with combining like terms:

- \(7x^2 - 3x^2 = 4x^2\)
- \(2x - 15x = -13x\)
- \(9 - 4 = 5\)

Result:

\[
4x^2 - 13x + 5
\]

3. Use of Algebraic Tools

Graphing calculators, algebra software, and online tools can assist in
validating your simplifications and exploring the behavior of the resulting
expressions.

---

Practical Applications of Simplification

Simplification isn't just an academic exercise; it has real-world
applications:

- Engineering: Simplified expressions make calculations more manageable in
circuit analysis, mechanical systems, or structural design.
- Economics: Simplifying cost or revenue functions helps in identifying key
points like break-even points or profit maximization.
- Physics: Simplified formulas are essential when calculating forces, motion,
or energy.

---

Extending the Concept: Beyond Addition

While this example primarily involves addition, similar principles apply to
subtraction, multiplication, and division of algebraic expressions.



Subtraction

As seen earlier, subtracting polynomials involves distributing the minus sign
across the second polynomial and then combining like terms.

Multiplication

Multiplying polynomials often involves the distributive property (FOIL in
binomials) and careful combination of like terms afterward.

Division

Dividing polynomials can lead to polynomial long division or synthetic
division, especially when dealing with higher-degree polynomials.

---

Summary: Key Takeaways

- Identify like terms: Terms with the same variables and exponents.
- Group similar terms: Organize for clear combination.
- Combine carefully: Add or subtract coefficients, respecting signs.
- Simplify step-by-step: Avoid rushing to prevent errors.
- Practice regularly: Mastery improves with consistent application.

---

Final Thoughts: Mastery Through Practice

Simplifying algebraic expressions is an essential skill that underpins many
areas of mathematics and science. By understanding the structure of
expressions and practicing systematically, you'll develop confidence and
efficiency in tackling increasingly complex problems.

Remember, the goal isn't just to arrive at the answer but to understand the
process thoroughly. This deep comprehension ultimately leads to better
problem-solving skills and a more intuitive grasp of algebra.

---

In essence, the journey from the initial complex expression to its simplified
form—10x^2 + 17x + 13—illustrates the power of organized thinking, careful
analysis, and foundational algebraic principles. Embrace these tools, and
algebra will become a more approachable and rewarding subject.
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