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If you're studying algebra, one of the fundamental skills you'll need is adding algebraic
expressions. This involves combining like terms—terms that contain the same variables
raised to the same power. The expression:

(4x + 2y + 6) + (7x + 3y - 4) + (x - 2y + 1)

may seem complex at first glance, but with a clear, step-by-step approach, you can
simplify it efficiently. In this guide, we'll explore how to break down this algebraic sum
thoroughly, making sure you understand each step along the way. Whether you're a
beginner or looking to reinforce your skills, this detailed explanation will help you master
adding algebraic expressions.

Understanding the Components of the Expression

Before diving into the addition, it's essential to understand the structure of the expression.

What Are Algebraic Expressions?
- Algebraic expressions are mathematical phrases combining variables, constants, and
coefficients.
- They do not have an equals sign; their purpose is to represent quantities.
- In our expression, variables are x and y; constants are numbers like 6, -4, and 1.

Why Is Combining Like Terms Important?
- Like terms are terms that have the same variables raised to the same powers.
- Combining like terms simplifies the expression and makes it easier to interpret or solve.

Step-by-Step Breakdown of the Expression

Let's now examine the expression in detail:

(4x + 2y + 6) + (7x + 3y - 4) + (x - 2y + 1)



Our goal is to combine all like terms across these three groups.

Step 1: Write the Expression Clearly
To avoid confusion, it's best to rewrite the entire expression and organize it:

(4x + 2y + 6) + (7x + 3y - 4) + (x - 2y + 1)

This can be visualized as:

4x + 2y + 6 + 7x + 3y - 4 + x - 2y + 1

Step 2: Group Like Terms
Identify and group the terms containing the same variables:

- All x terms: 4x, 7x, x
- All y terms: 2y, 3y, -2y
- All constants: 6, -4, 1

Step 3: Combine the Like Terms
Now, combine each group separately.

Combine the x terms:1.

4x + 7x + x

Adding coefficients: 4 + 7 + 1 = 12

Result: 12x

Combine the y terms:2.

2y + 3y - 2y

Adding coefficients: 2 + 3 - 2 = 3

Result: 3y

Combine the constants:3.

6 - 4 + 1



Adding numbers: 6 - 4 + 1 = 3

Result: 3

Final Simplified Expression

After combining all like terms, the simplified form of the original expression is:

12x + 3y + 3

This is a much cleaner and more manageable expression. With practice, you'll be able to
do such simplifications quickly and accurately.

Additional Tips for Combining Like Terms

To further enhance your understanding, here are some helpful tips:

Tip 1: Always Group Like Terms
- Before combining, write down all similar terms together.
- This helps prevent missing any terms or adding incorrect ones.

Tip 2: Pay Attention to Signs
- Be cautious with positive and negative signs.
- For example, subtracting a negative number is the same as adding.

Tip 3: Use Coefficients as Numbers
- When combining like terms, focus on the coefficients (numbers in front of variables).
- Sum the coefficients, then attach the variable.

Tip 4: Practice with Different Expressions
- The more you practice, the faster you'll become at recognizing like terms and simplifying
expressions.



Common Mistakes to Avoid

Understanding common pitfalls can help you avoid errors:

Misidentifying like terms: Remember, only terms with identical variables and1.
exponents qualify.

Incorrect sign handling: Double-check the signs when combining terms, especially2.
with subtraction.

Overlooking constants: Don't forget to include constant terms in the final sum.3.

Practice Problems for Mastery

To solidify your skills, try simplifying these expressions:

(2a + 3b + 4) + (a - b + 2) + (3a + 2b - 5)1.

(5x - 2y + 7) + (x + 4y - 3) + (-2x + y + 10)2.

(6m + 3n - 4) + (m - 2n + 8) + (2m + n - 1)3.

Work through each step carefully, applying the same principles: group like terms, then
combine.

Conclusion: Mastering the Art of Combining Like
Terms

Adding algebraic expressions may seem daunting at first, but with a systematic approach,
it's straightforward. The key steps involve identifying like terms, carefully managing signs,
and combining coefficients. Remember that practice makes perfect—try working through
various problems and check your work.

By mastering this skill, you'll be well on your way to tackling more complex algebraic
problems, including solving equations, factoring, and beyond. Keep practicing, stay
organized, and you'll find that simplifying expressions becomes second nature.



Frequently Asked Questions

How do I simplify the expression (4x + 2y + 6) + (7x +
3y - 4) + (x - 2y + 1)?
To simplify, you combine like terms: add all x terms, all y terms, and all constants
separately.

What is the first step to simplify the expression (4x + 2y
+ 6) + (7x + 3y - 4) + (x - 2y + 1)?
Start by writing out all the terms clearly and grouping similar terms together.

How do I combine the x terms in the expression?
Add 4x + 7x + x to get 12x.

How do I combine the y terms in the expression?
Add 2y + 3y - 2y to get 3y.

How do I combine the constant terms in the expression?
Add 6 - 4 + 1 to get 3.

What is the simplified form of the expression after
combining like terms?
The simplified expression is 12x + 3y + 3.

Why is it important to group like terms when
simplifying algebraic expressions?
Grouping like terms makes it easier to combine similar parts and simplifies the expression
accurately.

Can I verify my simplified expression by substituting
values for x and y?
Yes, substituting specific values for x and y into both the original and simplified
expressions helps verify correctness.

What are some common mistakes to avoid when



combining like terms?
Common mistakes include adding unlike terms, forgetting to include all terms, or making
arithmetic errors.

Is there a visual way to understand combining like
terms?
Yes, you can think of each group of like terms as similar items being summed together,
which helps visualize the process.

Additional Resources
Algebraic Expression Simplification: Breaking Down (4x + 2y + 6) + (7x + 3y - 4) + (x - 2y
+ 1) Step by Step

---

Introduction: The Importance of Simplifying
Algebraic Expressions

When navigating the landscape of algebra, one of the fundamental skills students and
enthusiasts alike must develop is the ability to simplify complex expressions. Simplification
is not merely about reducing the length of an expression; it’s about making the expression
easier to understand, analyze, and work with in solving equations or modeling real-world
problems.

The expression (4x + 2y + 6) + (7x + 3y - 4) + (x - 2y + 1) is a perfect example to
demonstrate this process. While on the surface it appears intimidating due to multiple
terms and variables, with systematic steps, it becomes manageable. This article will walk
through the entire process—from understanding the components to combining like
terms—providing clarity for learners at all levels.

---

Understanding the Components of the Expression

Breaking Down the Expression

The given expression is a sum of three separate algebraic expressions:

1. (4x + 2y + 6)



2. (7x + 3y - 4)
3. (x - 2y + 1)

Each of these is a binomial (except for the constants) with variables x and y, and constants
(numbers without variables). To simplify, we need to combine like terms, which are terms
that have the same variable(s) raised to the same power.

What Are Like Terms?

- Like terms are terms that share identical variable parts. For example:
- 4x and 7x are like terms because both contain x.
- 2y and -2y are like terms because both contain y.
- 6, -4, and 1 are like terms because they are constants (no variables).

Understanding this concept is crucial because only like terms can be combined through
addition or subtraction.

---

Step-by-Step Breakdown of the Simplification
Process

Step 1: Write Down the Full Expression

Begin by copying the original expression clearly:

(4x + 2y + 6) + (7x + 3y - 4) + (x - 2y + 1)

Step 2: Remove the Parentheses

Since each parentheses is preceded by a plus sign, we can remove them without changing
the signs:

- 4x + 2y + 6
- + 7x + 3y - 4
- + x - 2y + 1

This step ensures that all terms are visible and ready for combination.



Step 3: Group Like Terms

Arrange the terms so that similar variables are grouped together:

- x terms: 4x, 7x, x
- y terms: 2y, 3y, -2y
- Constants: 6, -4, 1

This organization makes it straightforward to combine like terms.

Step 4: Combine the x Terms

Add the coefficients of the x terms:

- 4x + 7x + x = (4 + 7 + 1) x = 12x

Explanation:

- 4x plus 7x equals 11x.
- Adding the remaining x (which is 1x) gives 12x.

Step 5: Combine the y Terms

Add the coefficients of the y terms:

- 2y + 3y - 2y = (2 + 3 - 2) y = 3y

Explanation:

- 2y plus 3y equals 5y.
- Subtracting 2y (which is the same as adding -2y) from 5y results in 3y.

Step 6: Combine the Constants

Add the constants:

- 6 - 4 + 1 = (6 - 4) + 1 = 2 + 1 = 3

---

Final Simplified Expression



After combining all like terms, the simplified form of the original expression is:

12x + 3y + 3

This is a much more manageable expression that clearly shows the combined coefficients
and the constant term.

---

Analyzing the Simplified Expression

Interpretation of the Result

The simplified expression 12x + 3y + 3 reveals the combined effect of the original three
expressions. It shows the total coefficient for x is 12, for y is 3, and there’s a constant term
of 3.

This form is particularly useful in the following contexts:

- Solving equations where this expression might be part of a larger problem.
- Graphing the function to understand its behavior.
- Analyzing how changes in x and y influence the overall value.

Mathematical Significance

The process highlights the importance of understanding how to combine like terms, an
essential skill in algebra. It also exemplifies how complex expressions can be broken down
into simpler parts—a foundational principle that applies across higher mathematics,
including calculus, linear algebra, and beyond.

---

Common Mistakes and How to Avoid Them

While the process appears straightforward, learners often stumble over certain pitfalls:

- Misidentifying like terms: Remember that only terms with the same variables and
exponents are like terms.
- Incorrect sign handling: Be cautious when adding or subtracting constants or
coefficients, especially with negative numbers.
- Overlooking parentheses: Always remove parentheses carefully, paying attention to
signs.



Tips to Avoid Mistakes:

- Write each step clearly.
- Use color coding or underlining to distinguish between different variable types.
- Double-check each addition or subtraction to ensure accuracy.

---

Extensions and Practice Problems

To deepen understanding, learners should practice similar problems, such as:

1. Simplify (3a + 4b - 5) + (2a - 3b + 7) + (-a + 2b - 2)
2. Simplify (x + 2) + (4x - 3) + (-2x + 5)
3. Simplify (5m + n + 10) + (3m - n + 4) + (2m + 3)

Practicing such problems reinforces the skills of combining like terms, understanding
algebraic structure, and developing confidence in tackling complex expressions.

---

Conclusion: Mastering the Art of Algebraic
Simplification

Simplifying the expression (4x + 2y + 6) + (7x + 3y - 4) + (x - 2y + 1) illustrates a
fundamental aspect of algebra: transforming complex expressions into their simplest
forms. By systematically removing parentheses, grouping like terms, and carefully
combining coefficients, learners can unlock a clearer understanding of the relationships
between variables and constants.

This process not only enhances computational skills but also fosters analytical
thinking—an essential trait for solving more advanced mathematical problems and real-
world applications. As with any skill, practice is key. Regularly working through similar
problems will build proficiency, confidence, and a deeper appreciation for the elegance of
algebra.

---

Remember: Every complex expression holds an underlying simplicity waiting to be
uncovered through methodical analysis. Embrace the process, and algebra will become an
increasingly intuitive tool in your mathematical toolkit.
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