4(3c+3)-3c+1=3(3c+5)-2

4(3c+3)-3c+1=3(3c+5)-2 is a mathematical equation that invites us to explore algebraic principles,
solve for the variable ¢, and understand the steps involved in simplifying and balancing equations.
Equations like this are fundamental in algebra and serve as building blocks for more complex
mathematical concepts. Whether you're a student learning algebra for the first time or someone
brushing up on your skills, understanding how to approach and solve such equations is essential. In
this article, we'll break down the problem, explain each step in detail, and discuss the significance of
solving linear equations like this one.

Understanding the Equation

Breaking Down the Equation

The given equation is:

* 4(3c+3)-3c+1=3(3c+5)-2

This equation involves algebraic expressions with the variable ¢, constants, and operations such as
multiplication, addition, and subtraction. The goal is to find the value of ¢ that makes both sides of the
equation equal.

Importance of Algebraic Equations

Algebraic equations are equations that contain unknowns, represented by variables like c. Solving
these equations allows us to determine the value of the unknowns, which is crucial in fields like
engineering, physics, economics, and everyday problem-solving.

Step-by-Step Solution Process

1. Expand the Expressions

The first step is to distribute the coefficients across the parentheses:

¢ On the left side: 4(3c+3) becomes 4x3c + 4x3 =12c + 12

¢ On the right side: 3(3c+5) becomes 3x3c + 3x5 =9c + 15

The equation now becomes:

e 12c+12-3c+1=9c+15-2



Note: Remember to keep the signs in mind when distributing and combining like terms.

2. Combine Like Terms

Next, simplify both sides by combining similar terms:

o leftside: 12c-3c=9c;12+1 =13

* Right side: 9c remains; 15-2 =13

The simplified equation is:

*9c+13=9c+ 13

3. Analyze the Result

At this point, observe that both sides of the equation are identical:

¢ 9c+13=9c+ 13

This indicates the equation is an identity, meaning it is true for all values of c. In algebra, such an
equation is called an identity because both sides are equivalent regardless of the value of c.

Implication: When an equation simplifies to an identity, the solution is all real numbers. Every value of
¢ satisfies the original equation.

Understanding the Solution and Its Significance

When the Equation Is an Identity

As shown, the original problem simplifies to an identity, which means:
e Every real number ¢ makes the equation true.

e There is no specific value of c to solve for because the equation holds universally.

This is an important concept in algebra because it shows that some equations are always true,
reflecting a fundamental equality between the expressions involved.



What If the Equation Had a Different Outcome?

In some cases, simplifying an equation like this might lead to:

¢ No solution: if the simplified form is a contradiction, such as 0 = 5, which is false, then no value
of c satisfies the original equation.

e Unique solution: if the simplified form results in a specific value for ¢, then that is the only
solution.

Understanding how to interpret these outcomes is crucial in algebra.

Additional Tips for Solving Algebraic Equations

1. Always Expand Parentheses First

Distribute coefficients across parentheses to eliminate parentheses and simplify the expression.

2. Combine Like Terms Carefully

Group similar variables and constants to simplify the expression further.

3. Isolate the Variable

Use inverse operations to get the variable c alone on one side of the equation.

4. Check Your Solution

Substitute the value back into the original equation to verify correctness.

Real-World Applications of Solving Equations Like
4(3c+3)-3c+1=3(3c+5)-2

Engineering and Physics

Engineers and physicists often use algebra to solve problems involving forces, velocities, and other
variables. Equations similar to this one help model real-world phenomena.



Economics and Finance

Economists utilize algebraic equations to model market behavior, optimize profit, or analyze
investment growth.

Education and Learning

Understanding how to solve such equations builds critical thinking skills and strengthens
mathematical literacy.

Conclusion

The equation 4(3¢c+3)-3c+1=3(3c+5)-2 exemplifies fundamental algebraic principles. By
systematically expanding, combining like terms, and analyzing the simplified form, we discover that
the equation is an identity, true for all real values of c. This highlights the importance of
understanding different types of equations—identities, contradictions, and solutions—each playing a
vital role in mathematics and its applications.

Mastering such problems enhances problem-solving skills, prepares students for advanced
mathematics, and provides tools applicable across numerous scientific and practical fields. Whether
you're tackling homework, conducting research, or just expanding your mathematical knowledge,
understanding how to approach and solve equations like this one is an invaluable skill.

Frequently Asked Questions

What is the solution to the equation 4(3c+3)-3¢c+1=3(3c+5)-2?

The solution is ¢ = 2.

How do | simplify the equation 4(3c+3)-3c+1=3(3c+5)-2 to
solve for c?

First, expand both sides: 12c + 12 - 3c + 1 = 9¢ + 15 - 2. Simplify to get 9c + 13 = 9¢ + 13, which
holds true for all ¢, indicating infinitely many solutions.

Is the equation 4(3c+3)-3c+1=3(3c+5)-2 an identity or does it
have specific solutions?

It is an identity because both sides simplify to the same expression, so it holds for all values of c.

What steps are involved in solving the equation
4(3c+3)-3c+1=3(3c+5)-2?

Expand both sides, combine like terms, and compare the simplified expressions. If both sides are
identical, the equation holds for all ¢; if not, solve for ¢ accordingly.



Can the equation 4(3c+3)-3c+1=3(3c+5)-2 have unique
solutions?

No, because after simplification, the equation reduces to an identity, meaning it is true for all ¢, not
just a specific value.

Additional Resources
4(3c+3)-3c+1=3(3c+5)-2: A Deep Dive into Algebraic Equations and Their Underlying Principles

Mathematics often presents us with equations that, while seemingly simple, unlock a world of logical
reasoning and problem-solving skills. The equation 4(3c+3)-3c+1=3(3c+5)-2 is one such example,
serving as a gateway into algebraic manipulation, understanding coefficients, and the beauty of
balancing equations. This article offers a comprehensive review of this specific equation, exploring its
structure, solving methods, implications, and broader mathematical significance.

Understanding the Structure of the Equation

Before delving into solutions or implications, it's essential to dissect the structure of the given
equation:

4(3c+3)-3c+ 1 =3(3c+5)-2

At first glance, the equation combines multiple algebraic terms, including coefficients (4 and 3),
parentheses indicating distribution, and constants (+1 and -2). Recognizing these components is
crucial for proper manipulation.

Key features:

- Linear form: The equation is linear in the variable ¢, with no exponents or higher-order terms.

- Coefficients and constants: The coefficients (4, 3) multiply expressions involving ¢, and constants are
added or subtracted.

- Parentheses: Indicate the need for distribution to simplify the equation effectively.

Understanding these features aids in planning the approach for solving the equation, such as
distributing terms, combining like terms, and isolating the variable.

Step-by-Step Solution Approach

An exhaustive review involves solving the equation systematically. Let’s walk through each step with
detailed explanations.



Step 1: Distribute the coefficients inside parentheses

Applying distributive property:

- Left side:
-4(3c+3)=43c+43=12c+ 12
- Right side:
-3(3¢+5)=33c+35=9c+15

The equation now becomes:

(12c+12)-3c+1=(9%c + 15)-2

Step 2: Combine like terms within each side

Left side:
-12c-3c=9c
-12+1=13

So, left side simplifies to:
9c + 13

Right side:
-15-2=13

The equation simplifies to:

9c+13 =13

Step 3: Isolate the variable term

Subtract 13 from both sides:
9c+13-13=13-13
which simplifies to:

9¢c=0



Step 4: Solve for c

Divide both sides by 9:
c=0/9=0

Solution: c =0

Analysis of the Solution and Its Significance

The straightforward solution ¢ = 0 demonstrates the simplicity of linear equations when approached
systematically. However, this particular problem serves as an excellent example to explore broader
mathematical concepts.

Features and Insights

- Linear equations: The equation exemplifies how variables with coefficients can be manipulated to
find solutions efficiently.

- Distribution and combining like terms: Reinforces foundational algebra skills.

- Unigque solutions: Since the equation simplifies to a statement about the variable, it indicates the
existence of a unique solution.

Pros of the Approach

- Clarity in steps: Breaking down the problem enhances understanding.
- Reinforces algebraic principles: Distribution, combining like terms, and isolating variables.
- Applicability: Techniques used here are foundational for tackling more complex equations.

Cons and Common Pitfalls

- Forgetting distribution: Missing to distribute coefficients can lead to incorrect solutions.

- Sign errors: Especially when dealing with subtraction and negative constants.

- Overlooking the constants: Ignoring constants in the process can complicate the solution or lead to
errors.



Mathematical Significance and Broader Implications

While this specific equation is straightforward, it underscores several important themes in algebra and
mathematics education.

1. Reinforcement of Algebraic Manipulation

The problem highlights the importance of systematically distributing, simplifying, and solving
equations. Mastery of these skills forms the backbone of higher mathematics, including calculus,
linear algebra, and beyond.

2. Understanding Equation Balance

The core principle is maintaining the equality by performing inverse operations on both sides. This
concept is fundamental for understanding mathematical models, physics equations, and real-world
problem-solving.

3. Foundation for Advanced Concepts

Linear equations like this serve as a stepping stone toward understanding systems of equations,
inequalities, and functions. Recognizing patterns and solutions here prepares learners for more
complex analytical tasks.

Extensions and Related Topics

The given equation can inspire exploration into various related areas:

- Quadratic equations: Extending the approach to equations involving \( c~2\).

- Systems of equations: Solving multiple equations simultaneously.

- Inequalities: Understanding solutions where the equality is replaced with inequalities.
- Graphical interpretations: Visualizing solutions as points on a line or plane.

Conclusion

The equation 4(3c+3)-3c+1=3(3c+5)-2 exemplifies the elegance and utility of algebraic methods.
Through systematic distribution, combination of like terms, and logical reasoning, we arrive at the
simple yet profound solution ¢ = 0. This process not only reinforces fundamental algebraic principles
but also highlights the importance of careful manipulation and attention to detail. As a microcosm of



algebraic problem-solving, this equation demonstrates how complex-looking expressions can unravel
into straightforward solutions, reinforcing confidence and competence in mathematical reasoning.
Whether used as an introductory exercise or as a stepping stone toward more advanced topics,
equations like this remain a vital part of the mathematical toolkit, fostering critical thinking, precision,
and analytical skills essential in numerous fields.
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