Consider The Parabola Represented By
F(x)=0.7(x+3.1)"2+11.19 What Is The
Coordinate Of The Vertex

Consider The Parabola Represented By F(x)=0.7(x+3.1)"2+11.19 What Is The Coordinate
Of The Vertex

Understanding the vertex of a parabola is fundamental in the study of quadratic functions. Whether
you're a student working on math homework, a teacher preparing a lesson plan, or a mathematics
enthusiast exploring the properties of quadratic curves, knowing how to find and interpret the
vertex is essential. In this article, we will analyze the quadratic function F(x) = 0.7(x + 3.1)"2 +
11.19, determine its vertex, and explore the significance of this point. We will also discuss the
general form of quadratic functions, methods for locating vertices, and real-world applications that
involve parabolas.

Understanding Quadratic Functions and Parabolas

What Is a Quadratic Function?
A quadratic function is a polynomial function of degree two, typically expressed in the form:
\[

fx) =ax™2 +bx+c
\]

where \(a \neq 0\), and \(b,c\) are real numbers. These functions are characterized by their parabolic
graphs, which are symmetric curves opening either upwards or downwards depending on the sign of
\@@\).

Graph of a Parabola

The graph of a quadratic function is a parabola, which can be oriented:

- Upward when \(a > 0\)
- Downward when \(a < 0\)

The parabola's shape and position are determined by the coefficients \(a, b, c\), and it features a
special point called the vertex, which is either the maximum or minimum point on the parabola.



Standard and Vertex Forms of Quadratic Functions

Quadratic functions can be expressed in various forms, each offering different insights into the
properties of the parabola.

Standard Form

\[

fx) =ax™2 +bx+c

\]

This form makes it straightforward to identify coefficients but less intuitive for graphing the vertex.

Vertex (or Completed Square) Form

\[

fx) =ax-h)"2+k

\]

where \((h, k)\) is the vertex of the parabola.

This form is particularly useful for quickly identifying the vertex's coordinates and understanding the
parabola's position.

Analyzing the Function F(x) = 0.7(x + 3.1)"2 + 11.19

The given quadratic function is already expressed in the vertex form:

\[
F(x)=0.7(x+ 3.1)"2 + 11.19

\]

Let's dissect this function to find the vertex's coordinate.

Identifying the Vertex from the Vertex Form
In the vertex form \(F(x) = a(x - h)~2 + k\), the vertex is at \((h, k)\).

In our case:

\[

Fx)=0.7(x+ 3.1)"2 + 11.19
\]

Note that \((x + 3.1)"2\) can be rewritten as \(\left(x - (-3.1)\right)"~2\), making the comparison
straightforward:

-\(a = 0.7\)



-\(h =-3.1\) (since \(x + 3.1 = x - (-3.1)\))
-\k=11.19)

Therefore, the vertex of the parabola is at:

\[
\boxed{(-3.1, 11.19)}
\]

This point represents the maximum or minimum of the parabola depending on the sign of \(a\). Since
\(a = 0.7 > 0\), the parabola opens upward, and the vertex is at the minimum point.

Significance of the Vertex in Parabola Analysis

The vertex is a crucial point because it provides key insights into the behavior of the quadratic
function:

- Minimum or Maximum Value: The y-coordinate of the vertex indicates the lowest or highest point
on the parabola.

- Axis of Symmetry: The vertical line passing through the vertex, given by \(x = h\), divides the
parabola into two mirror-image halves.

- Graphing Reference: The vertex helps sketch the parabola accurately.

Additional Properties of the Parabola F(x) = 0.7(x +
3.1)°2 +11.19

Direction of Opening

Since \(a = 0.7 > 0\), the parabola opens upward. This means the vertex at \((-3.1, 11.19)\) is the
lowest point on the graph.

Axis of Symmetry

The parabola is symmetric about the vertical line \(x = -3.1\). This line passes through the vertex and
helps in plotting the parabola.

Range of the Function

Because the parabola opens upward and the vertex is the lowest point:
\[

\text{Range} =[11.19, \infty)

\]



Real-World Applications of Parabolas and Vertices

Understanding the vertex of a parabola is not just an academic exercise; it has practical applications
in various fields:

- Physics: Trajectory of projectiles follows a parabolic path; the vertex indicates the highest point.
- Engineering: Design of parabolic reflectors and satellite dishes relies on parabola properties.

- Economics: Profit and cost functions often have quadratic forms, where the vertex indicates
maximum profit or minimum cost.

- Architecture: Parabolic arches distribute weight efficiently.

How to Find the Vertex of Any Quadratic Function

While the given function is already in vertex form, sometimes you encounter quadratic functions in
standard form. Here's a step-by-step method to find the vertex:

1. Convert to vertex form: Complete the square for the quadratic in standard form.
2. Identify the vertex: Once in vertex form, read off \((h, k)\).

3. Use formulas: The x-coordinate of the vertex can be calculated directly from standard form
as:

o \(h = -\frac{b}{2a}\)

and plug into the function to find \(k\).

Example:

Given \(f(x) = ax™2 + bx + c\),
\[

h = \frac{b}{2a}

\]

and

\[

k = f(h)

\]

Summary and Conclusion

In analyzing the quadratic function \(F(x) = 0.7(x + 3.1)"2 + 11.19\), we've determined that its
vertex is at \(\boxed{(-3.1, 11.19)}\). This point is crucial because it indicates the minimum value of



the function and the parabola's symmetry axis. Recognizing the form of the quadratic function
simplifies the process of identifying key features like the vertex, parabola direction, and range.

Understanding how to find the vertex from different forms of quadratic functions enhances problem-
solving skills and allows for effective graphing and analysis. Whether applied in physics,
engineering, economics, or architecture, the concepts surrounding parabolas and their vertices are
fundamental in interpreting and leveraging quadratic relationships in real-world scenarios.

Remember:

- The vertex form makes finding the vertex straightforward.

- For functions in standard form, use the formula \(-\frac{b}{2a}\) to find the x-coordinate.
- The y-coordinate can be obtained by substituting the x-coordinate back into the function.
- The vertex provides a quick summary of the parabola's key features.

By mastering these techniques, you can confidently analyze any quadratic function and understand
the geometric and real-world implications of its vertex.
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Frequently Asked Questions

What is the general form of the parabola given by the function
F(x)=0.7(x+3.1)"2+11.19?

The function is in vertex form, which is y=a(x-h)"~2 + k, where the vertex is at (h, k). Here, a=0.7,
h=-3.1, and k=11.19.

How do you find the vertex of the parabola represented by
F(x)=0.7(x+3.1)"2+11.19?

In vertex form y=a(x-h)"2 + k, the vertex is at (h, k). So, for F(x)=0.7(x+3.1)"2+11.19, the vertex is
at (-3.1, 11.19).

What are the coordinates of the vertex for the parabola
F(x)=0.7(x+3.1)"2+11.19?

The vertex coordinates are (-3.1, 11.19).

Is the parabola opening upwards or downwards based on
F(x)=0.7(x+3.1)"2+11.19?

Since the coefficient a=0.7 is positive, the parabola opens upwards, and the vertex is its minimum
point.



How does the coefficient 0.7 affect the shape of the parabola
in F(x)=0.7(x+3.1)"~2+11.19?

The coefficient 0.7 makes the parabola wider and less steep compared to a standard parabola
y=x"2, but it still opens upward.

Can you confirm the vertex of the parabola
F(x)=0.7(x+3.1)"2+11.19 without graphing?

Yes, by identifying the vertex form y=a(x-h)~2 + k, the vertex is at (h, k). Here, h=-3.1 and k=11.19,
so the vertex is at (-3.1, 11.19).

Additional Resources
Parabola Vertex Analysis: Unlocking the Coordinates of F(x)=0.7(x+3.1)"2+11.19

Understanding the geometric and algebraic properties of quadratic functions is fundamental in fields
ranging from mathematics and engineering to physics and computer graphics. Among these
properties, the vertex of a parabola is especially significant—it represents the highest or lowest
point on the curve, depending on the parabola’s orientation. In this detailed exploration, we analyze
the quadratic function:

\[F(x) =0.7(x + 3.1)"2 + 11.19\]

Our goal: to precisely determine the coordinate of its vertex, offering a comprehensive breakdown of
the process, implications, and applications.

Deciphering the Structure of the Quadratic Function

Before diving into calculations, it’s crucial to understand the form of the given quadratic function
and how it relates to the parabola's shape and position.

Standard Forms of Quadratic Functions

Quadratic functions generally fall into two key forms:
- Standard form: \(y = ax™2 + bx + ¢ )
- Vertex form: \(y = a(x-h)"2 + k)

The vertex form is particularly useful for identifying the vertex directly because the parameters \( h
\) and \( k \) explicitly provide the vertex coordinates.



Transforming Given Function into Vertex Form

The provided function:

\[ F(x) = 0.7(x + 3.1)"2 + 11.19\]

is already in vertex form, where:
-\(a=0.7\)

-\(h=-3.1\) (since \(x + 3.1 =x-(-3.1) )
-\(k=11.19))

This form clearly indicates that the parabola opens upwards because \(a = 0.7 > 0 ). The key is to
interpret these parameters to find the vertex.

Identifying the Vertex Coordinates

The Significance of the Vertex in Quadratic Functions

The vertex of a parabola is the point where the curve reaches its extremum—either a maximum or a
minimum. For functions opening upward (positive \( a \)), the vertex is the minimum point; for those
opening downward (negative \( a\)), it’s the maximum.

Given the positive \( a = 0.7 ), the parabola opens upward, so the vertex represents its lowest point.

Extracting Coordinates from the Vertex Form

Since the function is already in vertex form:
\ly=a(x-h)"2 +k\]

the vertex has coordinates:

\[ (h, k) \]

In this case:

\[h=-3.1\]
\[k=11.19\]



Therefore, the vertex coordinate is:
\[ \boxed{(-3.1, 11.19)} \]

This is a straightforward result, but understanding how it aligns with the function's properties
provides deeper insight.

In-Depth Analysis of the Vertex Point

While the coordinate extraction appears straightforward, it's valuable to analyze the implications of
the vertex's location, its significance in the parabola’s graph, and potential applications.

Graphical Interpretation

Plotting the parabola based on the given function would reveal:

- The vertex at \((-3.1, 11.19)\) situated in the second quadrant (since \( x = -3.1) is negative, and \(
y \) is positive).

- The parabola opening upward indicates the point \((-3.1, 11.19)\) is the lowest point on the curve.

- The shape and width of the parabola are influenced by the coefficient \( a = 0.7 \). Since this is less
than 1, the parabola is relatively wide, spreading out more than a standard parabola with \( a=1\).

Mathematical Significance of the Vertex

The vertex’s position provides critical insights:
- Axis of symmetry: The parabola is symmetric about the vertical line \(x = h\), i.e., \(x =-3.1).
- Minimum value: The function attains its minimum value of \(y = 11.19) at \( x=-3.1\).

- Application in optimization problems: Such a vertex can be used to determine optimal points in
real-world scenarios, such as maximizing profit or minimizing costs.

Sensitivity to Changes in Parameters

Understanding how modifications to the function impact the vertex:

- Changing \( h\) shifts the parabola horizontally.
- Adjusting \( k \) moves it vertically.



- Variations in \( a \) alter the parabola’s width and the steepness of its sides.

This knowledge is instrumental in modeling, where parameters are tuned to fit data or optimize
outcomes.

Mathematical Validation and Alternative Approaches

While the vertex form makes the process straightforward, alternative methods ensure robustness
and deepen understanding.

Completing the Square

Starting from the standard form:

\[F(x) =0.7(x + 3.1)"2 + 11.19\]

This confirms the vertex directly, as the expression is already in a completed square form.
Alternatively, if the function had been in standard form:

\[ F(x) = ax™2 + bx + c\]

we could:

- Complete the square to rewrite it in vertex form.
- Identify \( h'\) and \( k \) from the transformed expression.

Using Calculus for Verification

Applying calculus offers an analytical method to find the vertex:
1. Compute the first derivative:

\[ F'(x) = \frac{d}{dx} [0.7(x + 3.1)"2 + 11.19]\]
\[ F'(x) = 2 \times 0.7 (x + 3.1) = 1.4(x + 3.1) \]

2. Set derivative to zero for critical points:
\[ 1.4x + 3.1) =01\]

\[x+3.1=0\]

\[x=-3.1\]

3. Find the corresponding \( y \)-value:



\[ F(-3.1) = 0.7(-3.1 + 3.1)"2 + 11.19 = 0.7 \times 0 + 11.19 = 11.19\]

Thus, the vertex is confirmed at \((-3.1, 11.19)\).

Real-World Applications and Significance

Understanding the vertex’s location in such quadratic functions isn’t purely academic; it has tangible
applications across various domains.

Physics and Engineering

- Projectile motion: The vertex represents the highest or lowest point in the trajectory, critical in
calculating maximum height or impact points.

- Structural design: Parabolic arches rely on the properties of quadratic functions, with the vertex
indicating the apex or support point.

Economics and Business

- Profit maximization/minimization: Quadratic cost or revenue functions often have vertices
indicating optimal points.

- Optimization analysis: Precise knowledge of the vertex enables data-driven decision-making.

Computer Graphics and Data Modeling

- Parabolas are used to model curves, with the vertex aiding in rendering and animation.

- Fitting quadratic models to data involves identifying the vertex for best approximation.

Summary and Final Remarks

The analysis of the quadratic function:
\[ Fx) =0.7(x + 3.1)"2 + 11.19\]

reveals that its vertex—the lowest point of the parabola—is located at \((-3.1, 11.19)\). This



conclusion is derived directly from the vertex form, which provides an immediate and intuitive
understanding of the parabola’s key features.

Understanding the vertex’s position offers multiple benefits:

- Facilitates quick graph sketching.
- Enables precise optimization in practical applications.
- Provides foundational knowledge for more complex algebraic or calculus-based analyses.

This detailed exploration underscores the elegance of quadratic functions and their geometric
properties, affirming their significance in both theoretical and applied contexts. Whether in
designing physical structures, optimizing economic models, or creating engaging visuals, knowing
how to find and interpret the vertex remains an indispensable skill in the mathematician’s toolkit.
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