
Solve 2x(3x+5)+3(3x+5)=ax 2 +bx+c

Solve 2x(3x+5)+3(3x+5)=ax 2 +bx+c

Understanding how to solve algebraic equations is fundamental in mathematics, especially when dealing with
polynomial expressions. One such problem that often challenges students is solving equations of the form:

\[ 2x(3x+5)+3(3x+5)=ax^2 + bx + c \]

In this article, we will explore step-by-step how to approach and solve this equation, understand the
relationship between the coefficients, and apply algebraic principles to find the values of \(a\), \(b\), and \(c\).
This comprehensive guide is designed to enhance your algebra skills and improve your problem-solving techniques.

Understanding the Equation Structure

Before diving into solving, it's crucial to analyze the structure of the given equation:

\[ 2x(3x+5)+3(3x+5)=ax^2 + bx + c \]

This equation consists of two terms on the left side, both containing the binomial \(3x + 5\), multiplied by
different coefficients:

- The first term: \(2x(3x + 5)\)
- The second term: \(3(3x + 5)\)

The right side is a quadratic expression with unknown coefficients \(a\), \(b\), and \(c\):

\[ ax^2 + bx + c \]

Our goal is to simplify the left side and compare it to the right side to identify the coefficients \(a\), \(b\), and
\(c\).

Step-by-Step Solution Approach

To solve this problem systematically, follow these steps:

1. Expand the Left Side

Start by applying the distributive property (also called distribution):

- For \(2x(3x+5)\):

\[
2x \times 3x = 6x^2
\]
\[
2x \times 5 = 10x
\]

- For \(3(3x+5)\):



\[
3 \times 3x = 9x
\]
\[
3 \times 5 = 15
\]

Now, combine these results:

\[
6x^2 + 10x + 9x + 15
\]

2. Simplify the Expression

Combine like terms:

\[
6x^2 + (10x + 9x) + 15 = 6x^2 + 19x + 15
\]

So, the left side simplifies to:

\[ 6x^2 + 19x + 15 \]

3. Set the Simplified Expression Equal to the Right Side

According to the original equation:

\[
6x^2 + 19x + 15 = ax^2 + bx + c
\]

Since the two expressions are equal for all values of \(x\), their corresponding coefficients must be equal:

\[
a = 6
\]
\[
b = 19
\]
\[
c = 15
\]

Conclusion: Values of Coefficients

The coefficients \(a\), \(b\), and \(c\) are:

\[
\boxed{
a=6,\quad b=19,\quad c=15
}



\]

This means the quadratic expression on the right side of the original equation is:

\[
6x^2 + 19x + 15
\]

Additional Insights and Applications

Understanding how to expand and compare polynomial expressions is essential for solving more complex
algebraic problems. Let's explore some related concepts and applications.

1. Factorization

Once you have the quadratic expression, you might want to factor it:

\[
6x^2 + 19x + 15
\]

To factor, look for two numbers that multiply to \(6 \times 15 = 90\) and add to 19:

- Factors of 90: 1 and 90, 2 and 45, 3 and 30, 5 and 18, 6 and 15, 9 and 10

Among these, 9 and 10 sum to 19, which suggests rewriting the middle term:

\[
6x^2 + 9x + 10x + 15
\]

Group terms:

\[
(6x^2 + 9x) + (10x + 15)
\]

Factor each group:

\[
3x(2x + 3) + 5(2x + 3)
\]

Factor out the common binomial:

\[
(2x + 3)(3x + 5)
\]

Thus, the quadratic factors as:

\[
(2x + 3)(3x + 5)
\]



2. Solving for Roots

Set the factored form equal to zero:

\[
(2x + 3)(3x + 5) = 0
\]

Solve each factor:

\[
2x + 3 = 0 \Rightarrow x = -\frac{3}{2}
\]
\[
3x + 5 = 0 \Rightarrow x = -\frac{5}{3}
\]

These are the roots of the quadratic expression.

3. Real-World Applications

Understanding quadratic expressions and their coefficients has practical applications in various fields:

- Physics: Calculating projectile trajectories
- Engineering: Designing parabolic structures
- Economics: Modeling profit functions
- Biology: Population growth models

The ability to manipulate and interpret quadratic equations is crucial in these domains.

Common Mistakes to Avoid

When solving similar equations, watch out for these pitfalls:

- Incorrect expansion: Ensure each term is correctly distributed.
- Neglecting like terms: Always combine like terms after expansion.
- Sign errors: Be cautious with positive and negative signs during expansion and solving.
- Assuming coefficients are zero: Remember that coefficients \(a\), \(b\), and \(c\) are variables to be determined,
not assumed to be zero unless indicated.

Practice Problems

To reinforce your understanding, try solving these related problems:

Simplify and find the coefficients: \(4x(2x + 3) + 5(2x + 3) = ax^2 + bx + c\)1.

Factor the quadratic expression: \(3x^2 + 7x + 2\)2.

Solve for \(x\): \((x + 4)(x - 2) = 0\)3.



Summary

In summary, solving the equation \(2x(3x+5)+3(3x+5)=ax^2 + bx + c\) involves:

- Expanding the left side using distributive property
- Combining like terms
- Recognizing the quadratic form
- Equating coefficients to determine \(a\), \(b\), and \(c\)

By mastering these steps, you are better equipped to handle similar algebraic problems, enhance your problem-
solving skills, and understand the underlying structure of polynomial expressions.

Final Thoughts

Algebra forms the foundation of higher mathematics and numerous scientific disciplines. The process of
expanding, simplifying, and comparing polynomial expressions is a vital skill. With practice and attention to
detail, solving equations like this becomes intuitive, paving the way for tackling more advanced topics such as
quadratic functions, polynomials, and calculus.

Remember, the key to success in algebra is practice, understanding each step, and applying the concepts
systematically. Keep practicing similar problems, and you'll develop confidence in solving complex algebraic
equations with ease.

Frequently Asked Questions

How do I expand the expression 2x(3x+5) + 3(3x+5) before solving for a, b,
and c?

First, distribute 2x over (3x+5): 2x 3x = 6x^2 and 2x 5 = 10x. Then distribute 3 over (3x+5): 3 3x = 9x and
3 5 = 15. Combine like terms to get 6x^2 + (10x + 9x) + 15 = 6x^2 + 19x + 15.

What is the general form of the quadratic expression obtained after
expanding 2x(3x+5) + 3(3x+5)?

The expanded form is a quadratic in standard form: 6x^2 + 19x + 15.

How can I identify the coefficients a, b, and c from the expression 6x^2 +
19x + 15?

In the quadratic expression 6x^2 + 19x + 15, the coefficient a is 6, b is 19, and c is 15.

Is the expression 2x(3x+5) + 3(3x+5) always equal to 6x^2 + 19x + 15?

Yes, when you expand and simplify 2x(3x+5) + 3(3x+5), the result is always 6x^2 + 19x + 15.

How can I verify my coefficients a, b, and c after expanding the expression?

You can verify by expanding the expression step-by-step and comparing the resulting coefficients of x^2, x, and
the constant term to identify a, b, and c.



What is the importance of understanding the expansion in solving for a, b,
and c?

Understanding expansion helps you correctly identify the coefficients in the quadratic form, which is essential
for solving equations, graphing, or applying quadratic formulas.

Can I factor the quadratic 6x^2 + 19x + 15 easily?

Factoring 6x^2 + 19x + 15 can be challenging; it might be easier to use the quadratic formula to find roots
or verify factors, as it does not factor neatly into simple binomials.

How does understanding this expansion help in solving quadratic equations
in general?

Recognizing how to expand and identify coefficients allows you to set up and solve quadratic equations
accurately, whether by factoring, completing the square, or using the quadratic formula.

Additional Resources
Quadratic Equations: Unlocking the Secrets of Algebraic Expressions

Mathematics, often dubbed the language of the universe, offers a plethora of challenges and beauties. Among
these, quadratic equations stand out as fundamental yet intriguing constructs that underpin various
fields—from engineering to economics, physics to computer science. Today, we delve into a classic algebraic
problem: Solve 2x(3x+5) + 3(3x+5) = ax² + bx + c. This problem not only exemplifies essential algebraic
techniques but also underscores the importance of understanding how to manipulate expressions to reveal
hidden relationships.

---

Understanding the Problem: Breaking Down the Equation

Before diving into the solution, it’s crucial to interpret the given expression properly:

Expression:
2x(3x + 5) + 3(3x + 5) = ax² + bx + c

This expression involves two parts on the left:
- The product of 2x and (3x + 5)
- The product of 3 and (3x + 5)

On the right, we have a quadratic polynomial with coefficients a, b, and c, which are to be determined.

---

Step 1: Expand the Left Side

The initial step in solving such an equation is to expand the expressions on the left to express everything as a
polynomial in terms of x.



1. Expand 2x(3x + 5)
Using the distributive property:
2x 3x + 2x 5 = 6x² + 10x

2. Expand 3(3x + 5)
Similarly:
3 3x + 3 5 = 9x + 15

3. Combine the expanded parts
Adding these together:
(6x² + 10x) + (9x + 15) = 6x² + (10x + 9x) + 15 = 6x² + 19x + 15

Result of expansion:
6x² + 19x + 15

---

Step 2: Express the Right Side

The right side of the equation is already in polynomial form:
ax² + bx + c

Our goal is to match this expression with the simplified left side:
6x² + 19x + 15

---

Step 3: Equate Coefficients and Find a, b, c

Since the two sides are equal for all values of x, their corresponding coefficients must be equal. This gives us
a system of equations:

| Coefficient | Expression | Values |
|--------------|--------------|---------|
| Quadratic term | a | 6 (from left side) |
| Linear term | b | 19 (from left side) |
| Constant term | c | 15 (from left side) |

Therefore, directly:

- a = 6
- b = 19
- c = 15

---



Interpreting the Results: The Role of Coefficients

This straightforward matching reveals not only the specific values of a, b, and c but also demonstrates a
powerful technique in algebra: comparing coefficients. This method is fundamental when dealing with polynomial
identities, simplifying expressions, or solving for unknowns in equations.

---

Deeper Insights: Why Is This Important?

Understanding how to expand, simplify, and compare coefficients in algebraic expressions is essential for several
reasons:

- Foundation for Advanced Mathematics: Mastery of these techniques paves the way for calculus, linear
algebra, and differential equations.
- Problem Solving Skills: They help in solving real-world problems involving quadratic relationships, such as
projectile motion, profit maximization, and area optimization.
- Analytical Reasoning: Comparing coefficients fosters an analytical approach—breaking complex problems
into manageable parts.

---

Practical Applications of Quadratic Equations

Quadratic equations appear across various fields. Let’s explore some real-world scenarios where
understanding such expressions is vital:

1. Physics and Engineering
Projectile motion, where the height of an object over time is modeled by quadratic functions, relies on
understanding coefficients similar to a, b, and c.

2. Economics and Business
Profit functions often involve quadratic expressions, especially when considering diminishing returns or
maximizing revenue.

3. Computer Graphics
Quadratic equations are used in rendering curves, parabolas, and in algorithms involving quadratic
programming.

4. Biology and Medicine
Population models may employ quadratic equations to predict growth limits and saturation points.

---

Extending the Concept: From Specific to General

While our specific problem yielded a straightforward solution, the approach can be generalized:

- Given an expression of the form:
(k₁)(x)(expression) + (k₂)(expression) = quadratic polynomial



- Methodology:
1. Expand all parts to standard polynomial form.
2. Equate coefficients of corresponding powers of x.
3. Solve the resulting system for unknown coefficients.

This process is a cornerstone technique in algebra, enabling students and professionals to manipulate and
interpret polynomial expressions effectively.

---

Common Mistakes and How to Avoid Them

As with any mathematical technique, pitfalls exist. Here are some common errors and tips to prevent them:

- Incorrect expansion: Ensure to distribute each term properly; double-check signs and coefficients.
- Ignoring like terms: Always combine like terms after expansion for clarity.
- Misaligning coefficients: Remember that each power of x must be matched precisely.
- Assuming coefficients are equal without proof: Only equate coefficients after the expansion, not before.

---

Conclusion: Mastery and Beyond

The process of solving 2x(3x+5) + 3(3x+5) = ax² + bx + c exemplifies fundamental algebraic principles:
expansion, simplification, and comparison. Mastering these techniques enhances problem-solving agility, builds a
solid foundation for advanced mathematics, and unlocks the ability to interpret complex expressions across
various disciplines.

By understanding how to systematically break down and analyze algebraic expressions, students and
professionals alike can approach similar problems with confidence and precision. The elegance of quadratic
expressions lies not just in their mathematical form but in their ubiquity and utility—tools that, once
mastered, open doors to countless applications in science, engineering, economics, and beyond.

In essence, mastering the art of polynomial comparison and expansion is akin to wielding a versatile
tool—precise, powerful, and essential for every mathematician’s toolkit.
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