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Understanding the Function f(x) = 6(x"2)

Consider The Function (x) = 6(x”~2)/. For This Function There Are Two Important Intervals:
( [infinity],. Although the provided expression appears incomplete, it suggests a focus on analyzing
the quadratic function \(f(x) = 6x”™2\), particularly in relation to its behavior over specific intervals
such as \([-\infty, \infty]\). In this article, we will explore the fundamental properties of this function,
including its domain, range, critical points, intervals of increasing and decreasing behavior, concavity,
and applications.

Basics of the Function f(x) = 6x°2

Function Definition and Graph

The quadratic function \(f(x) = 6x"2\) is a parabola opening upwards with a vertical stretch factor of
6. Its key characteristics include:

- Symmetry about the y-axis due to the even degree (quadratic).

- Vertex at the origin (0, 0), which is the minimum point.

- The parabola widens or narrows depending on the coefficient; here, 6 causes a steeper opening
compared to \(x~2\).

Domain and Range

- Domain: The set of all real numbers, \(\mathbb{R}\), since \(f(x)\) is defined for every real \(x\).
- Range: All real numbers greater than or equal to 0, i.e., \([0, \infty)\), because \(x"~2 \geq 0\) for all
\(x\), and multiplying by 6 preserves the non-negativity.

Analyzing Intervals of the Function

Critical Points and Derivatives

To understand how the function behaves over different intervals, we analyze its first and second
derivatives.

- First derivative:



\[
f'(x) = \frac{d}{dx} 6x"2 = 12x

\]

- Second derivative:

\[

f'(x) = \frac{d}{dx} 12x = 12
\]

The first derivative indicates where the function is increasing or decreasing, while the second
derivative reveals the concavity.

Critical Points
Setting \(f'(x) = 0\) to find critical points:

\[
12x = 0 \impliesx =0
\]

This critical point at \(x=0\) corresponds to the vertex of the parabola.

Intervals of Increase and Decrease

- For \(x < 0\), \(f'(x) = 12x < 0\), so the function is decreasing.
- For \(x > 0\), \(f'(x) = 12x > 0\), so the function is increasing.

Thus, the parabola decreases on \((-\infty, 0)\) and increases on \((0, \infty)\).

Concavity and Inflection Points

Since \(f'"(x) = 12 > 0\), the parabola is concave up everywhere, with no inflection points.

Important Intervals for the Function

Interval 1: \((-\infty, 0)\)

- The function decreases as \(x\) approaches 0 from the left.
- The function values are decreasing from \(\infty\) down to 0.
- The minimum at \(x=0\) is \(f(0) = 0\).

Interval 2: \((0, \infty)\)

- The function increases from 0 to \(\infty\).
- The parabola opens upward, and as \(x\) increases, \(f(x)\) grows rapidly.



Implications of the Intervals in Real-world Contexts

Understanding these intervals is crucial for applications where quadratic behavior models real
phenomena—such as projectile motion, economics, and physics.

Application Examples

- Physics: The height of a projectile over time follows a quadratic pattern; analyzing increasing and
decreasing intervals helps determine maximum height and time to reach it.

- Economics: Cost functions or profit models often involve quadratic terms; identifying intervals of

increase or decrease assists in optimizing outcomes.

- Engineering: Stress-strain relationships may involve quadratic models, where understanding the

function's behavior over intervals informs safety and design.

Graphical Representation and Visualization

A graph of \(f(x) = 6x72\) illustrates:

- The vertex at (0, 0).

- Symmetry about the y-axis.

- Steep opening due to the coefficient 6.

- The decreasing interval on the left and increasing interval on the right.

Visualizing the graph helps in understanding the function's behavior across different intervals.

Summary of Key Properties

- Vertex: (0, 0)

- Axis of symmetry: \(x=0\)

- Minimum value: 0 at \(x=0\)

- Increasing interval: \((0, \infty)\)

- Decreasing interval: \((-\infty, 0)\)
- Concavity: Upward everywhere.

Conclusion

The quadratic function \(f(x) = 6x”2\) showcases classic parabola features, with its behavior distinctly
divided into two main intervals—decreasing on \((-\infty, 0)\) and increasing on \((0, \infty)\).
Recognizing these intervals is essential for analyzing the function's overall shape and applying it to
various real-world scenarios. Whether used in physics to model projectile motion or in economics for
cost analysis, understanding the behavior over these intervals provides a foundation for deeper
mathematical and practical insights.



Further Reading and Resources

- Quadratic Functions and Graphs: Explore how coefficients affect parabola shape.
- Calculus Applications: Learn more about derivatives and their role in analyzing function behavior.
- Real-world Applications of Quadratics: Case studies in physics, economics, and engineering.

By mastering the analysis of functions like \(f(x) = 6x”™2\), students and professionals can better
interpret data, optimize processes, and solve complex problems involving quadratic relationships.

Frequently Asked Questions

What is the correct form of the function given as 'Consider the
function (x) = 6(x 2)/'?

The function appears to be incomplete or incorrectly formatted, but it likely refers to f(x) = 6x2, where
the notation indicates a quadratic function scaled by 6.

What are the key features of the quadratic function f(x) =
6x2?

The function f(x) = 6x? is a parabola opening upwards with vertex at (0, 0), increasing as |X|
increases, and is scaled vertically by a factor of 6.

Why are the intervals ( [infinity]) mentioned as important for
this function?

Intervals like ( [infinity]) suggest the analysis of the function's behavior as x approaches infinity or
negative infinity, which helps understand limits, end behavior, and monotonicity.

How do you determine the increasing and decreasing
intervals of f(x) = 6x2?

Since the derivative f'(x) = 12x, the function is decreasing on (=, 0) and increasing on (0, «). The
vertex at x=0 is @ minimum point.

What does the mention of 'two important intervals' imply
about the function's behavior?

It implies that the function has distinct behaviors in different intervals—specifically, increasing and
decreasing regions—important for understanding graph shape and critical points.

How does the behavior of f(x) = 6x? change as x approaches



infinity or negative infinity?

As x approaches =, f(x) = 6x? also approaches infinity, indicating the parabola rises indefinitely in
both directions.

Additional Resources

Consider The Function (x) = 6(x2)/x

When analyzing the function \(f(x) = \frac{6x"2}{x}\), it is essential to understand its behavior,
domain, and the significance of its key intervals. This function, at first glance, appears
straightforward, but a deeper exploration reveals interesting properties, especially concerning its
limits, continuity, and the critical points that shape its graph. In this comprehensive review, we will
dissect the function thoroughly, focusing on its features, intervals of importance—particularly the
interval \((-\infty, 0)\) and \((0, \infty)\)—and the implications these have for understanding the
function's overall behavior.

Understanding the Basic Form and Simplification of the
Function

Initial Expression and Simplification

The function \(f(x) = \frac{6x"2}{x}\) might seem complex at first, but it simplifies significantly when
considering the algebraic properties of fractions. For all \(x \neq 0\), the function simplifies to:

\[
f(x) = 6x
\]

because the \(x\) in numerator and denominator cancel out, leaving a linear function.

Key points:

- Domain: \(x \neq 0\) — the function is undefined at \(x=0\) due to division by zero.

- Range: All real numbers, because \(f(x) = 6x\) is a linear function that covers all possible real

outputs as \(x\) varies over \(\mathbb{R} \setminus \{0\}\).

This simplification is critical as it transforms the analysis into understanding a simple linear function
with a notable discontinuity at \(x=0\).



Domain and Range of the Function

Domain Analysis

The domain of \(f(x)\) is:

\[

\mathbb{R} \setminus \{0\}
\]

since division by zero is undefined, the function does not exist at \(x=0\). This exclusion creates a
discontinuity at \(x=0\), making the function undefined there.

Implication:

- The function can be examined on two separate intervals:
-\((-\infty, 0)\)

-\((0, \infty)\)

Within these intervals, the function behaves like \(f(x) = 6x\).

Range Analysis

Given the linear form \(f(x) = 6x\) on both intervals, the range is:

\[
(-\infty, 0) \cup (0, \infty)
\]

which effectively covers all real numbers except at the point \(x=0\), where the function is undefined.

Behavior on Critical Intervals

The two critical intervals—\((-\infty, 0)\) and \((0, \infty)\)—are pivotal in understanding the function's
behavior, growth, and symmetry.

Interval \((-\infty, 0)\)

On this interval, \(x<0\), so:



\[

f(x) = 6x

\]

- The function is decreasing as \(x\) approaches zero from the left.
- As \(x \to -\infty\), \(f(x) \to -\infty\).

- As \(x \to 0™ {-}\), \(f(x) \to 0~ {-}\).

Graphical features:

- The graph approaches negative infinity on the far left.
- It approaches zero from below as \(x\) approaches zero, but never reaches zero because \(x=0\) is
not in the domain.

Key features:

- The slope on this interval is constant at 6.
- The function is linear and decreasing toward zero from the negative side.

Interval \((0, \infty)\)

On this interval, \(x>0\), so:

\[

f(x) = 6x

\]

- The function is increasing as \(x\) increases.

- As \(x \to 07 {+}\), \(f(x) \to 0~ {+}\).

- As \(x \to \infty\), \(f(x) \to \infty\).

Graphical features:

- The graph starts just above zero and rises indefinitely.

- It is a straight line with a slope of 6, similar to the other interval but increasing rather than
decreasing.

Discontinuity at Zero and Its Significance

The point \(x=0\) is a critical discontinuity:

- Type: Essential discontinuity (infinite discontinuity).
- Behavior: The function is not defined at \(x=0\), but the limits from both sides exist and are finite:

\[



\lim_{x\to 0™-} f(x) = 0™- \quad \text{and} \quad \lim_{x \to 0™~+} f(x) = 0™+
\]

- Implication: The function approaches zero from both sides, creating a 'gap' in the graph at \(x=0\),
but the limits are equal, indicating a removable discontinuity if the function were extended with
\(f(0)=0\).

Visual summary:

- The graph looks like two rays approaching zero from below and above, but never touching at
\(x=0\).

Features and Characteristics of the Function

Linearity and Symmetry

Although the original function appears as a rational function, after simplification, it becomes linear on
each side of zero.

- Symmetry: The function is odd because:
\[

f(-x) = 6(-x) = -6x = -f(x)

\]

which means the graph is symmetric with respect to the origin.

Note: This symmetry holds due to the linear form on each interval, confirming the odd nature.

Continuity and Differentiability

- Continuity: Continuous on \((-\infty, 0)\) and \((0, \infty)\) but not at \(x=0\).
- Differentiability: The function is differentiable everywhere in its domain, with derivative:

\[

f'(x) =6

\]

for all \(x \neq 0\). The derivative is constant, indicating a constant rate of change on both sides.

Features:

- Smooth behavior on each side.



- The abrupt discontinuity at zero represents a break in the graph.

Graphical Representation and Visualization

The graph of the function can be visualized as two straight lines:

- For \(x<0\), a line with slope 6 approaching zero from below.
- For \(x>0\), a line with slope 6 starting just above zero.

The discontinuity at \(x=0\) appears as a gap, highlighting the undefined point.
Features:
- Symmetric about the origin.

- Both sides extend infinitely, with the graph diverging toward \(-\infty\) and \(\infty\).
- The function exhibits linear growth on both sides with the same slope.

Applications and Practical Significance

Understanding such a function is crucial in various real-world contexts where relationships are linear
but have points of discontinuity or undefined points.

Examples include:

- Modeling scenarios with thresholds: Where a process behaves linearly but cannot operate at certain
critical points.

- Engineering systems: Analyzing components that have linear responses but are undefined or non-
operational at specific points.

- Economics: Situations where proportional relationships break down at certain thresholds.

Pros and Cons of the Function

Pros:

- Simplicity: The linear nature makes it easy to analyze and interpret.

- Symmetry: Odd function behavior simplifies the understanding of its graph.

- Clear discontinuity: The undefined point at zero provides insight into domain restrictions and
discontinuities in functions.



Cons:

- Discontinuity at zero: Limits the applicability in models requiring smoothness.
- Undefined at zero: Necessitates special handling in calculations involving the entire real line.
- Limited complexity: Being linear restricts the function's ability to model nonlinear phenomena.

Conclusion

The function \(f(x) = \frac{6x"2} {x}\), which simplifies to \(f(x) = 6x\) for \(x \neq 0\), offers a clear
example of how algebraic simplification reveals the true nature of a function. Its behavior on the
critical intervals \((-\infty, 0)\) and \((0, \infty)\) demonstrates linear growth and decay, with a
significant discontinuity at \(x=0\). Its odd symmetry and constant derivative make it a
straightforward yet instructive case study in function analysis. Understanding the nuances of its
domain, range, and discontinuity provides valuable insights into the broader study of rational and
piecewise functions. Despite its simplicity, this function encapsulates fundamental principles relevant
across mathematics, physics, engineering, and economics, making it an essential example for
learners and professionals alike.
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