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Understanding the behavior of functions, especially when specific points are known, is a
fundamental aspect of algebra and calculus. When given certain points through which a function
passes, mathematicians and students alike seek to determine the characteristics of the function,
analyze its properties, and understand its graph. In this article, we will explore a function \(F\) with
known values at specific points: \(F(-5) = 5\), \(F(0) = -4\), and \(F(2) = 0\). Our goal is to determine
the coordinates of three points \(O\) associated with this function, analyze their significance, and
discuss the broader implications for understanding the function's behavior.

This exploration not only enhances comprehension of functions and their graphs but also provides
insights into various mathematical concepts such as interpolation, polynomial fitting, and the
importance of specific points in graph analysis. Whether you are a student preparing for exams or a
mathematics enthusiast, this detailed discussion aims to elucidate the process of analyzing functions
with given data points and interpreting their geometric and algebraic properties.

Understanding the Given Data Points of the Function
\(F\)

Before delving into the specifics of the points and their coordinates, it is essential to understand
what the given data points tell us about the function \(F\).

The Known Points

The function \(F\) passes through three known points:
-\(F(-5) = 5\) which implies the point \((-5, 5)\),
-\(F(0) = -4\) which implies the point \((0, -4)\),
-\(F(2) = 0\) which implies the point \((2, 0)\).

These points serve as anchors that help us understand the behavior of the function across different
regions of the domain.

Significance of the Points

- The point \((-5, 5)\) indicates that at \(x = -5\), the function value is 5. This suggests that the
function is positive at this point.

- The point \((0, -4)\) shows that at \(x=0\), the function dips below the x-axis, taking the value -4.
- The point \((2, 0)\) indicates the function crosses the x-axis at \(x=2\), which is a root of the



function.

These points suggest the function might be continuous and possibly polynomial, especially if we're
interested in interpolating or approximating the function between these points.

Determining the Coordinates of Point O

The problem references "the coordinates of three points O" associated with the function \(F\).
Typically, in such contexts, these points might be:

- The known points themselves,
- Additional points of interest such as the vertex or points of intersection,
- Or points chosen based on specific features like extrema or inflection points.

Given the context, it is reasonable to interpret that the points \(O\) are specific points on the graph
of \(F\), possibly including the known points and perhaps an additional point of interest.

Possible Interpretations of Point O

- The known points: \(O 1 = (-5, 5)\), \(O_2 = (0, -4)\), \(O_3 = (2, 0)\).

- Additional points: For example, the vertex of a parabola passing through these points, or the point
where the function reaches its minimum or maximum.

- Points of intersection with axes or specific features.

Since the problem asks for the coordinates of three points \(O\), and given the data, a logical
approach would be to examine these known points, as well as infer potential additional points based
on the function's behavior.

Analyzing the Behavior of the Function \(F\)

To understand the coordinates of points \(O\), we need to analyze the function's behavior, including
its potential shape, intercepts, and critical points.

Graphical Representation of Known Points

Plotting the points:
-\((-5, 5)V),
-\((0, -)V),
-\((2, O)\).

This visual helps us see the general shape:
- The function starts high at \(x = -5\),

- dips below the x-axis at \(x=0\),

- crosses the x-axis at \(x=2\).



This suggests the function decreases from \(x=-5\) to \(x=0\), then increases from \(x=0\) to \(x=2\),
crossing the axis at \(x=2\).

Possible Function Types

Given three points with these characteristics, the function could be:
- A quadratic function (parabola),

- A cubic function,

- Or another polynomial of higher degree.

The simplest assumption for analysis is a quadratic function, which can be fully determined by three
points, making it an ideal candidate for this context.

Constructing a Quadratic Function Passing Through
the Three Points

Assuming \(F(x)\) is quadratic:

\[

Fx)=ax™2 +bx +c

\]

We can use the three known points to determine the coefficients \(a\), \(b\), and \(c\).

Setting Up the System of Equations
Plugging each point into the quadratic:

1. For \((-5, 5)\):

\[

a(-5)"2 + b(-5) + ¢ = 5 \implies 25a-5b + c =5
\]

2. For \((0, -4)\):

\[

a(0)~2 + b(0) + ¢ = -4 \impliesc = -4

\]

3. For \((2, 0)\):

\[

a(2)”2+b(2) + c =0 \implies4a+2b+¢c=0
\]

From the second equation, \(c = -4\). Substitute into the other equations:

- First:
\[
25a - 5b -4 = 5 \implies 25a-5b =9



\]

- Third:

\[

4a + 2b-4 = 0\implies4a + 2b =4
\]

Divide the third equation by 2:
\[

2a+b=2

\]

Express \(b\):

\[

b=2-2a

\]

Substitute into the first:
\[
25a-5(2-2a)=9
\]

Simplify:

\[
25a-10+10a=9
\]

\[

35a-10=9

\]

\[

35a =19

\]

\[

a = \frac{19}{35}
\]

Now, find \(b\):

\[

b=2-2a=2-2\times \frac{19}{35} = 2 - \frac{38}{35} = \frac{70}{35} - \frac{38}{35} =
\frac{32}{35}

\]

And \(c\):
\[

c=-4

\]

Therefore, the quadratic function is:

\[

F(x) = \frac{19}{35}x"2 + \frac{32}{35}x -4
\]



Summary of the Quadratic Function

\[
F(x) = \frac{19}{35}x"2 + \frac{32}{35}x -4
\]

This function passes through all three known points.

Coordinates of Additional Points \(0O\)

Having established the quadratic function, we can now identify three significant points \(O\):
1. The known points:

-\(0_1 = (-5, 5)\),

-\(0_2 = (0, -4)\),

-\(0_3 = (2, 0)\).

2. The vertex of the parabola:
The vertex \(V\) of a parabola \(ax~2 + bx + c\) occurs at:

\[
x v = -\frac{b}{2a}
\]

Calculate:
\[

x v = -\frac{\frac{32} {35} } {2 \times \frac{19} {35} } = -\frac{\frac{32}{35} }{\frac{38}{35}} = -
\frac{32}{35} \times \frac{35}{38} = -\frac{32}{38} = -\frac{16}{19}
\]

Plug \(x_v\) into \(F(x)\) to find \(y v\):

\[

F\left(-\frac{16}{19}\right) = \frac{19} {35} \left(-\frac{16} {19}\right)"~2 + \frac{32} {35} \left(-
\frac{16}{19}\right) - 4

\]

Compute step-by-step:

-\(\left(-\frac{16} {19}\right)~2 = \frac{256

Frequently Asked Questions

Given the points F(-5)=5, F(0)=-4, and F(2)=0, what are the
coordinates of these points?
The coordinates are (-5, 5), (0, -4), and (2, 0).



How can we plot the points corresponding to the given
function values?

Plot the points as (-5, 5), (0, -4), and (2, 0) on the coordinate plane to visualize the function's
behavior at these points.

What is the significance of these three points in
understanding the function F?

These points help determine the shape and possible equation of the function F, especially if we
assume it is linear or polynomial.

Can we find the slope of the line passing through any two of
these points?

Yes, for example, the slope between points (-5, 5) and (2, 0) is (0 - 5)/(2 - (-5)) = (-5)/7.

What additional information is needed to fully define the
function F?

To fully define F, we need to know its type (e.g., linear, quadratic) or additional points or conditions
to determine its exact formula.

Additional Resources
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Introduction

In the realm of mathematics, functions serve as fundamental tools that describe relationships
between variables. Whether modeling physical phenomena, analyzing data, or solving complex
equations, understanding the behavior of functions is essential. Today, we explore a specific function
\( F\) characterized by three known points: \( F(-5) = 5\), \( F(0) = -4)\), and \( F(2) = 0). Our goal
is to identify three points, often denoted as \( O \), that lie on this function, and to analyze their
significance within the context of the function's graph. This exploration not only enhances our
comprehension of the function's shape and properties but also demonstrates fundamental concepts
in graphing and analytical geometry.

Understanding the Given Data

Before delving into the specifics, it is crucial to interpret the provided data accurately:



- The function \( F \) passes through the point \( (-5, 5) \),
- It also passes through \( (0, -4) \),
- And finally, it passes through \( (2, 0) \).

These points serve as anchor points on the graph of \( F\), giving us concrete coordinates to analyze.
The Significance of the Points

Each of these points offers insights into the behavior of the function:

- Point \( (-5, 5) \): Located five units left of the origin on the x-axis, the function's value here
indicates it is relatively high at this point.

- Point \( (0, -4) \): At the origin, the function dips to a negative value, suggesting a possible
minimum or a turning point.

- Point \( (2, 0) \): On the right side of the y-axis, the function reaches zero, indicating an x-intercept.

Understanding these points helps us visualize the function’s overall shape, whether it is increasing,
decreasing, or exhibiting concave or convex behavior.

Approaching the Problem: Finding Three Points \( O \)

The task involves identifying three points, often denoted as \( O \), on the graph of \( F ). Typically,
in mathematical problems, \( O \) can refer to specific points of interest, such as:

- The origin point \( (0, 0) \),

- A point of intersection with particular axes,

- Or any other points that help in graphing or analyzing the function.

Given the context, the most logical assumption is that the points \( O \) are three points that help
describe the function's behavior, potentially including the known points, their interpolations, or
additional coordinates derived from the function's properties.

Step 1: Confirming Known Points

The three given points are:

1.\(A=(-5,5)\
2.\(B=1(0,-4)\
3.\N(C=(2,0)

These points are essential as they anchor the graph, and their coordinates are straightforward to
identify.

Step 2: Deriving Additional Points
To understand the function more comprehensively, it can be helpful to find additional points

between or beyond those supplied, especially if the function is polynomial, linear, or follows a
specific pattern.



For example, considering the nature of the points, the function appears to decrease from \( (-5, 5) \)
to \( (0, -4) ), then increase from \( (0, -4) \) to \( (2, 0) \). This suggests the possibility of a quadratic
or similar smooth curve.

Step 3: Calculating Intermediate Points

Suppose we want to find points at specific x-values between the known points to visualize the graph
better. For instance:

-At\(x =-2.5), the midpoint between \(-5\) and \( 0),
-At\(x=1\), between \(0\) and \( 2 ).

To do this accurately, we could employ interpolation methods or assume a specific form of the
function, such as quadratic, and fit it to the known points.

Polynomial Interpolation: An Analytical Approach

Given three points, a quadratic polynomial can be constructed uniquely that passes through all
three. The general form:

\[
Fx)=ax™2 +bx +c
\]

Our goal is to determine \(a\), \( b ), and \( ¢ \) such that:

\[
\begin{cases}
F(-5) =5\
F(0) = -4\
F(2)=0
\end{cases}
\]

Step 1: Set up the equations
1. For\(x=-5\):

\[

25a-5b+c=5

\]

2. For\(x=0)\):



\[
4da+2b+c=0

\]
Step 2: Substitute \( ¢ = -4 ) into the other equations
- From the first:

\[
25a - 5b - 4 = 5 \Rightarrow 25a - 5b = 9
\]

- From the third:

\[
4a + 2b - 4 = 0 \Rightarrow 4a + 2b =4

\]
Step 3: Solve the system

- Divide the second equation by 2:

\[
2a+b=2
\]

- Express \( b)) in terms of \( a \):

\[
b=2-2a
\]

- Substitute into the first:

\[
25a-5(2-2a)=9
\]

\[
25a-10+10a=9

\]

\[
35a-10=9
\]

\[
35a=19
\]

\[



a = \frac{19}{35}
\]

-Find \( b \):

\[

b =2 -2 \times \frac{19}{35} = 2 - \frac{38}{35} = \frac{70}{35} - \frac{38}{35} =
\frac{32}{35}

\]

-Recall\(c =-4)\).
Step 4: Write the quadratic function

\[
F(x) = \frac{19}{35} x"~2 + \frac{32}{35} x- 4
\]

This quadratic passes through the three known points, providing a model to estimate additional
points.

Finding the Coordinates of Additional Points \( O \)
Using the quadratic function, we can evaluate \( F(x) \) at other x-values:
-At\(x=-2\):

\[

F(-2) = \frac{19}{35} \times 4 - \frac{32}{35} \times 2 - 4 = \frac{76}{35} - \frac{64}{35} -4 =
\frac{12}{35} -4 = \frac{12}{35} - \frac{140} {35} = -\frac{128} {35} \approx -3.66

\]

SAt\(x=1\):

\[

F(1) = \frac{19}{35} \times 1 + \frac{32} {35} \times 1 - 4 = \frac{19}{35} + \frac{32}{35} -4 =
\frac{51}{35} - 4 = \frac{51}{35} - \frac{140} {35} = -\frac{89} {35} \approx -2.54

\]

-At\(x=3\):

\[

F(3) = \frac{19}{35} \times 9 + \frac{32}{35} \times 3 - 4 = \frac{171}{35} + \frac{96}{35} -4 =
\frac{267}{35} - 4 = \frac{267}{35} - \frac{140} {35} = \frac{127}{35} \approx 3.63

\]

These points enrich our understanding of the function's trajectory:

-\( (-2, -3.66) \),



-\((1, -2.54) V),
-\( (3, 3.63) \).

Graphical Implications and Interpretation

Plotting all these points provides a clearer picture of the function's shape:
- The parabola opens upward (since \(a > 0)),

- It crosses the x-axis at \( (2, 0) \), confirming the known root,

- The vertex of this parabola, representing the minimum point, can be calculated to understand the
lowest point on the graph.

Calculating the Vertex
The vertex \( (x v, y v)\) of a parabola \( ax™~2 + bx + c) is at:

\[
x v = -\frac{b}{2a}
\]

Plugging in the values:

\[
x v = -\frac{\frac{32} {35} }{2 \times \frac{19}{35}} = -\frac{32/35}{
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