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Understanding how to evaluate algebraic expressions is a fundamental skill in mathematics. In particular,
assessing the value of expressions such as \(\frac{6}{x} + 2 \times 2\) when \(x = 3\) is a common problem
that helps reinforce concepts like substitution, order of operations, and simplifying expressions. This article
provides a comprehensive guide to solving this problem, including detailed steps, explanations, and tips to
improve your mathematical reasoning.

Breaking Down the Expression

Before substituting the given value of \(x\), it is essential to understand the structure of the expression:

\[
\frac{6}{x} + 2 \times 2
\]

This expression consists of two parts:

1. A fraction: \(\frac{6}{x}\)
2. A product: \(2 \times 2\)

When combined with addition, the entire expression becomes:

\[
\frac{6}{x} + (2 \times 2)
\]

Analyzing the expression step-by-step ensures clarity and accuracy in solving.

Understanding the Order of Operations

Mathematical expressions follow the order of operations, often remembered by the acronym PEMDAS:

- Parentheses



- Exponents
- Multiplication and Division (from left to right)
- Addition and Subtraction (from left to right)

Applying PEMDAS ensures consistent and correct evaluation of expressions.

In our case, the expression involves division, multiplication, and addition, which must be performed in the
correct order:

1. Calculate any operations inside parentheses (not applicable here).
2. Handle exponents (none here).
3. Perform multiplication and division from left to right.
4. Perform addition and subtraction from left to right.

Now, let's proceed with evaluating the expression step-by-step when \(x = 3\).

Step-by-Step Solution When \(x = 3\)

Step 1: Substitute \(x = 3\) into the expression

Replace every occurrence of \(x\) with 3:

\[
\frac{6}{3} + 2 \times 2
\]

Step 2: Simplify the fraction \(\frac{6}{3}\)

Calculating the division:

\[
\frac{6}{3} = 2
\]

Step 3: Simplify \(2 \times 2\)

Calculate the multiplication:

\[
2 \times 2 = 4
\]



Step 4: Add the results

Combine the two simplified parts:

\[
2 + 4 = 6
\]

Final Result:

\[
\boxed{6}
\]

Thus, the value of the expression \(\frac{6}{x} + 2 \times 2\) when \(x = 3\) is 6.

Understanding Each Step in Detail

Providing a more in-depth explanation can enhance understanding, especially for students or individuals
new to algebra.

Why do we substitute \(x = 3\)?

Substitution involves replacing a variable with a specific number to evaluate the expression's numerical
value. It's a fundamental technique in algebra used to analyze how different values of the variable affect
the expression.

Why is the order of operations important?

Without following PEMDAS, calculations can become ambiguous or incorrect. For example, performing
addition before multiplication would lead to a different answer. Ensuring the correct order guarantees
consistency.

What if the expression involved exponents or parentheses?

If the expression contained exponents or parentheses, the evaluation order would change accordingly. For



instance, if the expression were \(\left(\frac{6}{x}\right)^2 + 2 \times 2\), you'd first evaluate the fraction
inside parentheses, then apply the exponent, and so forth.

Additional Examples for Practice

To solidify understanding, consider evaluating similar expressions with different values of \(x\):

When \(x = 1\): \(\frac{6}{1} + 2 \times 2 = 6 + 4 = 10\)

When \(x = 6\): \(\frac{6}{6} + 2 \times 2 = 1 + 4 = 5\)

When \(x = -3\): \(\frac{6}{-3} + 2 \times 2 = -2 + 4 = 2\)

These examples demonstrate how changing the value of \(x\) impacts the overall result.

Common Mistakes to Avoid

While evaluating such expressions, learners often make errors that can be easily prevented:

Forgetting to substitute the value of \(x\): Always replace the variable with the given number
before performing calculations.

Ignoring the order of operations: Perform multiplication and division before addition and subtraction.

Miscalculating fractions: Simplify fractions carefully to avoid errors.

Overlooking negative signs: Pay attention to negative values, especially when dividing or
multiplying negatives.

Applications of Evaluating Expressions in Real Life

Understanding how to evaluate expressions like \(\frac{6}{x} + 2 \times 2\) is not only vital in academic



settings but also in real-world contexts, such as:

- Financial calculations: Calculating interest rates or budgeting expenses.
- Engineering: Analyzing formulas involving ratios and multipliers.
- Science: Computing measurements or reaction rates based on variables.
- Data analysis: Simplifying expressions to interpret data trends.

Mastering these skills enables individuals to make informed decisions, solve complex problems, and
understand many scientific and financial concepts.

Conclusion

In summary, the value of the expression \(\frac{6}{x} + 2 \times 2\) when \(x = 3\) is 6. The process
involves substituting the given value into the expression, simplifying each part according to the order of
operations, and then performing the final addition. This problem exemplifies fundamental algebraic
techniques such as substitution, simplification, and understanding operation precedence, which are crucial
skills for students and professionals alike.

By practicing similar problems and paying attention to details, learners can develop confidence in
evaluating algebraic expressions, a skill that forms the foundation for more advanced mathematical concepts
and real-world applications.

Frequently Asked Questions

What is the value of the expression (6/x) + 2x² when x equals 3?
When x = 3, the expression becomes (6/3) + 2(3)² = 2 + 2(9) = 2 + 18 = 20.

How do you evaluate the expression 6/x + 2x² at x = 3?
Substitute x = 3 into the expression: (6/3) + 2(3)², then simplify to get 2 + 18 = 20.

What is the step-by-step calculation for (6/x) + 2x² when x=3?
First, compute 6/3 = 2. Then, compute 2(3)² = 2(9) = 18. Finally, add them: 2 + 18 = 20.

Is the value of (6/x) + 2x² at x=3 dependent on any other variables?
No, at x=3, the value is fixed and equals 20; it doesn't depend on other variables.



Can the expression (6/x) + 2x² be simplified further for x=3?
No, substituting x=3 directly gives the value 20; the expression is already simplified at that point.

Additional Resources
Understanding the Value of the Expression \( \frac{6}{x} + 2x^2 \) When \( x = 3 \): An In-Depth Analysis

Mathematics often appears as a complex maze of symbols, variables, and operations, but at its core, it is a
language that describes relationships and changes within the world around us. One fundamental aspect of
this language involves evaluating algebraic expressions for specific values of variables. In this article, we
delve into a particular expression: \( \frac{6}{x} + 2x^2 \). Our goal is to understand not only how to
compute its value when \( x = 3 \), but also to appreciate the significance of each component, explore the
steps involved, and analyze what this calculation reveals about the underlying mathematical structure.

---

Deciphering the Expression: An Overview

Before jumping into the calculations, it’s essential to break down the expression into manageable parts and
interpret its components. The expression is:

\[
\frac{6}{x} + 2x^2
\]

This expression combines two terms:

1. Fractional Term: \( \frac{6}{x} \) — a rational function that varies inversely with \( x \).
2. Quadratic Term: \( 2x^2 \) — a quadratic function that increases with the square of \( x \).

Understanding how these components behave individually and collectively when \( x \) takes on specific
values offers insights into the overall behavior of the expression.

---

Mathematical Foundations: Components of the Expression



The Rational Term: \( \frac{6}{x} \)

The first term, \( \frac{6}{x} \), is a rational function. Rational functions are ratios of two polynomials, and
their behavior depends heavily on the denominator. Key characteristics include:

- Domain restrictions: The denominator cannot be zero; thus, \( x \neq 0 \).
- Behavior near zero: As \( x \to 0^+ \), \( \frac{6}{x} \to +\infty \); as \( x \to 0^- \), \( \frac{6}{x} \to -\infty
\).
- Inverse relationship: The term decreases in magnitude as \( |x| \) increases; for large \( |x| \), \( \frac{6}{x}
\to 0 \).

The Quadratic Term: \( 2x^2 \)

The second term, \( 2x^2 \), is quadratic and always non-negative because:

- Non-negativity: For all real \( x \), \( x^2 \geq 0 \), so \( 2x^2 \geq 0 \).
- Growth rate: As \( |x| \to \infty \), \( 2x^2 \to \infty \), indicating quadratic growth dominates the
behavior at large magnitudes of \( x \).
- Symmetry: The quadratic is an even function; it depends only on \( x^2 \).

---

Calculating the Value When \( x = 3 \): Step-by-Step Process

Having understood the components, we now proceed to evaluate the expression at \( x = 3 \). This involves
substituting \( 3 \) into each term and simplifying.

Step 1: Substitution

- Replace \( x \) with 3:

\[
\frac{6}{3} + 2 \times (3)^2
\]



Step 2: Simplify each term

- Compute \( \frac{6}{3} \):

\[
\frac{6}{3} = 2
\]

- Compute \( 2 \times (3)^2 \):

\[
(3)^2 = 9
\]
\[
2 \times 9 = 18
\]

Step 3: Combine the results

\[
2 + 18 = 20
\]

Thus, the value of the expression when \( x = 3 \) is 20.

---

Analytical Insights: What Does This Value Tell Us?

While the arithmetic calculation yields a straightforward result, its significance extends beyond mere
numbers.

The Balance of Terms

- The fractional term \( \frac{6}{x} \) decreases as \( x \) increases, indicating an inverse relationship.
- The quadratic term \( 2x^2 \) increases quadratically with \( x \).
- At \( x = 3 \), the two terms combine to produce a total of 20, suggesting that at this point, the decreasing



effect of \( \frac{6}{x} \) is offset by the increasing quadratic term.

The Behavior at Different Values of \( x \)

Evaluating the expression at various points provides a broader perspective:

| \( x \) | \( \frac{6}{x} \) | \( 2x^2 \) | Total \( \frac{6}{x} + 2x^2 \) |
|---------|------------------|------------|------------------------------|
| 1 | 6 | 2 | 8 |
| 2 | 3 | 8 | 11 |
| 3 | 2 | 18 | 20 |
| 4 | 1.5 | 32 | 33.5 |
| 5 | 1.2 | 50 | 51.2 |

From this data:

- The total increases as \( x \) grows, mainly driven by the quadratic term.
- The value at \( x = 3 \) (which is 20) is a point where the sum is moderate relative to larger \( x \) values.

---

Exploring the Function’s Behavior and Graphical Representation

Understanding the function \( f(x) = \frac{6}{x} + 2x^2 \) holistically requires examining its graph, critical
points, and asymptotic behavior.

Graphical Characteristics

- Asymptotes: Vertical asymptote at \( x = 0 \), since the \( \frac{6}{x} \) term approaches infinity as \( x \to
0 \).
- Growth at infinity: As \( x \to \pm \infty \), \( 2x^2 \to \infty \), dominating the behavior, so the graph
rises sharply.
- Behavior near zero: The function diverges to \( \pm \infty \), with the sign depending on the side from
which \( x \) approaches zero.



Critical Points and Minimums

The critical points, where the derivative \( f'(x) \) equals zero, indicate potential minima or maxima.

- Derivative \( f'(x) \):

\[
f'(x) = -\frac{6}{x^2} + 4x
\]

- Find critical points:

Set \( f'(x) = 0 \):

\[
-\frac{6}{x^2} + 4x = 0
\]
\[
4x = \frac{6}{x^2}
\]
\[
4x^3 = 6
\]
\[
x^3 = \frac{6}{4} = \frac{3}{2}
\]
\[
x = \sqrt[3]{\frac{3}{2}} \approx 1.145
\]

At approximately \( x \approx 1.145 \), the function attains a critical point, which, based on second
derivative tests, can be identified as a minimum.

- At \( x = 3 \):

The function is increasing after the critical point, consistent with the earlier calculations.

---



Implications and Applications of Such Calculations

Understanding the value of this expression at specific points has multiple implications:

- In Physics: Such functions model systems where inverse relationships and quadratic growth coexist, such
as potential energy equations.
- In Economics: Rational and quadratic functions can describe cost, revenue, or profit models.
- In Engineering: Signal processing and control systems often involve similar mathematical functions.

Computing the value at \( x=3 \) provides a snapshot, but analyzing the behavior across the domain helps in
designing systems, optimizing parameters, and predicting system responses.

---

Summary and Final Remarks

Evaluating the expression \( \frac{6}{x} + 2x^2 \) at \( x = 3 \) yields a straightforward numerical result: 20.
This calculation underscores several key mathematical principles:

- The importance of understanding each component’s behavior—rational vs. quadratic.
- The significance of substitution and simplification in evaluating expressions.
- The broader context of analyzing how such functions behave across their domain, including asymptotic
tendencies and critical points.

More broadly, this exercise exemplifies how elementary algebraic manipulations serve as foundational skills
for more advanced mathematical and scientific investigations. Recognizing the interplay between inverse
and quadratic functions enriches our comprehension of complex systems modeled by similar expressions.

In conclusion, the value of the expression at \( x=3 \) not only provides a specific numeric answer but also
invites deeper exploration into the dynamic
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