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Understanding the behavior of functions, especially identifying their maximum and
minimum values, is fundamental in calculus and its applications. In this comprehensive
guide, we will analyze the function F(x) = 3 6x72, 5 X 2, explore its properties, and
determine its absolute maximum value along with the point at which it occurs. Whether
you're a student preparing for exams or a professional seeking clarity on function analysis,
this article provides detailed insights into the function's behavior, calculations, and
significance.

Interpreting the Given Function

Before diving into the analysis, it's essential to interpret the function correctly. The
notation provided, F(x) = 3 6x72, 5 X 2, appears somewhat ambiguous. It likely represents
a piecewise or combined function involving quadratic and linear components, or perhaps a
typographical error.

Possible Interpretations:

1. Typographical Correction:

- The function might be intended as F(x) = 3 6x”~2 + 5 2, which simplifies to F(x) = 18x"2
+ 10.

- Alternatively, it could be F(x) = 3(6x"2) + 5(2), again simplifying to the same form.

2. Piecewise Function:

-If "6x”2" and "5x”" 2" are different parts of the function, perhaps it's a piecewise function
with different behaviors in different intervals.

3. Misinterpretation of Notation:

- The text might be a formatting error, and the intended function could be F(x) = 3 6x~2 +
5 x”2, which combines to F(x) = (36 + 5) x™2 = (18 + 5) x™2 = 23x"2.

Assumption for Clarity:

Given the context, the most probable intended function is:

F(x) =18x"2 + 10

This is a quadratic function opening upwards, which means it has a minimum point but no
maximum (it tends to infinity as x approaches infinity). However, if the goal is to find an



absolute maximum within a certain interval, or if the function is different, we need to
clarify.

Alternate Hypothesis:

Suppose the original function was intended as:
F(x) = 3(6x"2) + 5(2) = 18x"™2 + 10

or

Fx) =36x"2+5x72 =23x"2

Given the phrase "The Absolute Maximum Value Is and This Occurs," it
suggests the function might be bounded or considered over a specific interval.

Clarifying the Function: Analyzing the Correct
Form

To proceed effectively, we will analyze the most plausible functions based on common
mathematical structures.

Scenario 1: F(x) = 18x™2 + 10

- Nature: Parabola opening upward.

- Absolute maximum: Does not exist over the entire real line because quadratic functions
opening upward tend to infinity.

- Absolute minimum: At x=0, F(0)=10.

Scenario 2: F(x) = 23x™2

- Similar to Scenario 1, opens upward.
- No maximum over the entire real line.

Scenario 3: The function is defined over a closed interval, say [a, b], and has a maximum
at some point within or at the endpoints.

Determining the Absolute Maximum and
Minimum

Depending on the function's form and domain, the approach varies.



For Unbounded Quadratic Functions (e.g., F(x) = 18x™2 + 10):

- Observation: Since the parabola opens upward, it does not have an absolute maximum
over the entire real line.

- Implication: To find an absolute maximum, the domain must be restricted, such as over a
specific interval.

For Bounded Domains:
Suppose the function is defined over an interval [a, b], then:
- The absolute maximum occurs at either a critical point within the interval or at one of the

endpoints.
- The absolute minimum is similarly at critical points or endpoints.

Calculating Critical Points and Extrema

To find critical points, differentiate the function and set the derivative to zero.
Step-by-step Process:

1. Differentiate the function F(x).
- For F(x) = 18x™2 + 10,
F'(x) = 36x.

2. Set the derivative equal to zero to find critical points:
-36x=0
-x=0

3. Determine whether critical points are maxima or minima:
- Second derivative F'(x) = 36 (positive) indicates a minimum at x=0.

Conclusion:

- The function has a minimum at x=0 with F(0)=10.

- It tends to infinity as x approaches =+ infinity, so no maximum exists over the entire real
line.

Understanding the Context: When Does an
Absolute Maximum Occur?

If the function is considered over a closed interval [a, b], say [—k, k], then:



- The maximum value occurs either at the critical points within the interval or at the
endpoints.

- For functions like F(x) = 18x™2 + 10, the maximum over [a, b] is at the endpoint with the
larger absolute value of x.

Example:

Suppose the interval is [-5, 5].

- F(-5) = 18(25) + 10 =450 + 10 = 460
-F(0) =10

- F(5) = 18(25) + 10 = 460

Maximum value: 460 at x==%5.
Summary:

| Point | F(x) | Comment |

I X = 5| | 460 | Enollpoint ma>|<'1mum |

| x =0 10 | Critical point (minimum) |
| x =5 | 460 | Endpoint maximum |

Absolute maximum value: 460, occurs at x = -5 and x = 5.

Application to the Original Problem

Based on the above analysis, the key points are:

- If the function is quadratic opening upward, its absolute maximum over the entire real
line is unbounded.

- If confined to an interval, the maximum occurs at the endpoints.

- Critical points help identify local minima and maxima within the domain.

Final Answer: The Absolute Maximum Value and
Its Occurrence

Scenario A: Over an interval [a, b]

- The absolute maximum value is max{F(a), F(b), F(c)}, where c is any critical point within
the interval.
- It occurs at the endpoint where the function attains the larger value or at the critical



point if applicable.
Scenario B: Over the entire real line

- For upward opening quadratics, the function does not have an absolute maximum
because it tends to infinity as x approaches infinity.

Summary and Key Takeaways

- Understanding the function's form is crucial for analysis.

- For quadratic functions of the form F(x) = ax™2 + bx + c:

- The vertex (critical point) can be found at x = -b/(2a).

- The nature of the vertex (max or min) depends on the sign of a.

- The function tends to infinity or negative infinity depending on the parabola's opening.

- Determining the absolute maximum requires knowledge of the domain:

- Over a closed interval, evaluate at critical points and endpoints.

- Over an unbounded domain, the maximum may not exist if the function tends to infinity.

Additional Tips for Analyzing Functions

- Always clarify the domain before analyzing extrema.

- Use derivatives to locate critical points.

- Apply the second derivative test to determine concavity and nature of critical points.

- When working with piecewise functions, analyze each piece separately.

- Remember that absolute extrema on unbounded domains may not exist; they are defined
over specific intervals.

Conclusion

In summary, the function's absolute maximum value depends on its precise form and the
domain over which it is considered. If, for example, the function is F(x) = 18x™2 + 10 over
the interval [—5, 5], then the maximum value is 460, occurring at x = -5 and x = 5. If the
function is the quadratic F(x) = 23x™2 over the entire real line, it has no maximum but a
minimum at x=0 with F(0)=0.

Always ensure to interpret the function correctly, identify critical points, evaluate
boundary points (if applicable), and understand the domain to accurately determine the
absolute maximum value and the point at which it occurs. This fundamental process is



vital in calculus, optimization problems, and various scientific applications.

If further clarification or specific domain

Frequently Asked Questions

What is the function F(x) given in the problem?

The function is F(x) = 3 6x™2 + 5x + 2.

How do you find the absolute maximum value of the
function F(x)?

To find the absolute maximum, you analyze the function's critical points and endpoints,
then compare their function values to identify the highest one.

Does the quadratic function F(x) = 3 6x~2 + 5x + 2 have
an absolute maximum?

Since the coefficient of x™2 is positive (after simplifying, the quadratic opens upward), the
function has a minimum, not a maximum. Therefore, it does not have an absolute
maximum.

What is the simplified form of the function F(x)?
F(x) = 18x"™2 + 5x + 2.

Where does the critical point of F(x) occur?
The critical point occurs at x = -b/(2a). Here, a =18 and b = 5, so x = -5/(218) = -5/36.

What is the value of F(x) at the critical point?
Substituting x = -5/36 into F(x), F(-5/36) = 18(-5/36)"~2 + 5(-5/36) + 2.

Is the critical point a maximum or a minimum?

Since the parabola opens upward (a > 0), the critical point is a minimum, not a maximum.

Given the parabola opens upward, what is the highest
point on the graph?

The highest point (absolute maximum) does not exist for this parabola; it extends infinitely



upward as x approaches = infinity, but since it opens upward, it has no maximum value.

Additional Resources

Consider The Function F(x) = 3(6x)"2, 5x”2: Understanding Its Absolute Maximum Value
and When It Occurs

When analyzing a function to determine its absolute maximum value, it’s essential to
understand the behavior of the function across its entire domain. In this guide, we will
explore the function F(x) = 3(6x)"2 + 5x72, dissect its components, and methodically
identify its absolute maximum value and the point at which this occurs. This detailed

examination will help you grasp the underlying principles of maximum value analysis in
calculus, especially for quadratic functions.

Understanding the Function: F(x) = 3(6x)"2 + 5x™2

Before diving into the calculations, let's clarify the function's structure:

- The function is F(x) = 3(6x)"™2 + 5x"2.

- It involves quadratic terms, which are key in determining maximum and minimum values.
- The function combines two quadratic expressions, which can be simplified for easier
analysis.

Simplifying the Function

Let’s simplify F(x) step-by-step:

1. Expand the first term:

\( 3(6x)"2 = 3 \times (36x"2) = 3 \times 36x"2 = 108x"2\).

2. The second term is already simple:

\(5x7™2)).

3. Combine the two:

\(F(x) =108x"2 + 5x™2 = (108 + 5)x~2 = 113x"2\).

Result: The simplified form of the function is F(x) = 113x"2.

Analyzing the Function: Is There an Absolute Maximum?
With the simplified function F(x) = 113x"2, we can analyze its behavior:

- Since the coefficient of \( x~2 ) is positive (113 > 0), the parabola opens upward.



- An upward-opening parabola has a minimum point at its vertex, but no maximum value
across the entire real line because as \( x \to \pm \infty \), \( F(x) \to \infty \).

Key Observation:

- The function has no absolute maximum value over the real numbers.
- It does, however, have an absolute minimum at \( x = 0\), where \( F(0) = 0).

Clarifying the Goal: Finding the Absolute Maximum Value

Given the form of the function, F(x) = 113x"2, and its behavior, the key question
becomes:

> "What is the absolute maximum value of F(x) within a specified interval?"

Because the function tends to infinity as \( x \to \pm \infty \), it does not have an absolute
maximum over the entire real line unless the domain is restricted.

Common Scenarios:

- Unbounded Domain: The maximum value is infinite; no finite maximum exists.
- Restricted Domain: The maximum occurs at the endpoints of the interval.

Case Study: Finding the Absolute Maximum on a Given Interval
Suppose you're asked:

"Consider the function F(x) = 113x” 2. Find the absolute maximum value of F(x) for \( x \in
[a, b]\)."

Let's walk through the process step-by-step.

Step 1: Identify Critical Points

- For quadratic functions, critical points occur where the derivative is zero.
Calculate the derivative:

\[
F'(x) = \frac{d}{dx} (113x"2) = 226x
\]

Set the derivative equal to zero:

\[
226x = 0 \Rightarrow x = 0

\]



Step 2: Evaluate Endpoints and Critical Points

- The critical pointis at\(x = 0).
- Evaluate the function at the critical point:

\[
F(0) =113 \times 072 =0
\]

- Evaluate at endpoints \(x =a\)and \(x = b \):
\[

F(a) = 113a"2, \quad F(b) = 113b"2

\]

Step 3: Determine the Absolute Maximum

- Since \( F(x) \) is quadratic with a positive coefficient, it opens upward, meaning:

- The minimum is at \( x=0) (vertex).
- The maximum occurs at the endpoints \( a\) and \( b \).

- The absolute maximum value is:

\[

\boxed{

\max \left\{ F(a), F(b) \right\} = 113 \times \max \left\{ a~2, b”~2 \right\}

}
\]

Practical Example: Find the Absolute Maximum on \([-2, 3]\)
Let’s consider a concrete example:

- Interval: \( x \in [-2, 3]\)

Step 1: Critical point at \( x=0)

-\( F(0) = 0\) (a minimum in this context).

Step 2: Evaluate at endpoints:

-\( F(-2) = 113 \times (-2)"2 = 113 \times 4 = 452 ).
-\(F(3) =113 \times 372 = 113 \times 9 = 1017 ).

Step 3: Determine the maximum:

- The maximum value is 1017 at \( x=3\).



Therefore:

> The absolute maximum value of F(x) on [-2, 3]is 1017, and it occurs at x=3.

Summary of Key Steps in Finding Absolute Maxima of Quadratic Functions

To systematically find the absolute maximum value of a quadratic function (or similar),
follow these steps:

1. Simplify the function if possible to standard quadratic form.
2. Determine the domain of the function (whole real line or restricted interval).
3. Calculate the derivative to find critical points:

\[

F'x) =0

\]

4. Identify critical points and evaluate the function at these points.

5. Evaluate the function at the endpoints if the domain is restricted.

6. Compare the function values at critical points and endpoints to find the maximum.

Additional Considerations

When the Domain Is the Entire Real Line

- Since quadratic functions with a positive leading coefficient tend to infinity as \( x \to \pm
\infty \), there is no absolute maximum over the entire real line.

- The function attains its minimum at the vertex.

When the Domain Is a Closed Interval

- The maximum (or minimum) typically occurs at critical points within the interval or at
endpoints.

- Always evaluate both to identify the absolute extremum.

Visualizing the Function

- Graphing quadratic functions helps reinforce understanding.

- The vertex indicates the minimum or maximum depending on the parabola's opening.
- Endpoints are crucial in bounded domains.

Final Remarks: Clarifying the Original Query
Returning to the original function:

> F(x) = 3(6x)"2 + 5x72



- Simplified to F(x) = 113x"2.

- The absolute maximum value over the entire real line does not exist because the function
tends to infinity as \( x \to \pm \infty \).

- If a specific domain is provided (e.g., [a, b]), the maximum occurs at the endpoint where
\( F(x) ) is largest.

Conclusion

Understanding how to find the absolute maximum value of a quadratic function hinges on
analyzing its shape, critical points, and domain restrictions. For F(x) = 113x"2, which
opens upward, the key takeaways are:

- The minimum is at \( x=0 ), with a value of 0.
- The maximum over an unbounded domain does not exist; over a restricted interval, it
occurs at the endpoint with the largest \( x~2\).

By following the structured approach outlined above, you can confidently analyze similar
functions and determine their extremal values in various contexts.
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