STRUCTURE The Graph Represents The
Exponential Function F. Find F(7). -2
4 6 Ay 2 (0, -1.5) (7) =4 X

STRUCTURE The Graph Represents The Exponential Function F. Find F(7). -2 4 6
Ay 2 (0, -1.5) (7) = 4 X

Introduction to Exponential Functions and Their
Graphs

Understanding exponential functions and their graphs is fundamental in
mathematics, especially in fields like science, finance, and engineering. An
exponential function typically has the form:

\[ F(x) = a \cdot b™{x} + c \]

where:

- \( a \) is the initial value or amplitude,

- \( b \) is the base, which determines the rate of growth or decay,
- \( ¢ \) is the vertical shift.

The graph of an exponential function is characterized by its rapid growth or
decay, depending on the base \( b \). Recognizing the structure of the graph
allows us to determine key function values without extensive calculations.

Deciphering the Given Data and Graph Structure

Analyzing the Provided Coordinates and Points

The initial information provides several data points and clues:

- The point \((0, -1.5)\),
- The point \((7, ?)\),
- Mention of the number 4 and the notation \

( (7
- A list of numbers: -2, 4, 6, 2, 4, 6, Ay, and

) = 4X\),
2.

Interpreting these clues, the key is to understand how these points relate to



the exponential function \( F \).

Understanding the Coordinates

- The point \((0, -1.5)\) indicates that when \( x = 0 \), \( F(x) = -1.5 \).
This provides the initial value of the function, which corresponds to \( c \)
plus the initial amplitude \( a \), depending on the function's form.

- The point \((7)\) suggests the value of the function at \( x=7 \). The goal
is to find \( F(7) \).

Interpreting the Number 4 and the Expression \( (7)
= 4X \)

The expression \(

(7) = 4X \) likely indicates that at \( x=7 \), the
function value \( F(7) \) is related to 4, possibly \( F(7) = 4 \times X \).
Given the context, it could mean:

- The function value at \( x=7 \) is 4 times some value \( X \),
- 0Or, the value of \( F(7) \) is 4, and \( X \) is a variable to be
determined.

Further clues suggest that \( F(7) = 4 \). We will verify this based on the
data.

Determining the Structure and Equation of the
Function F

Step 1: Find \( a \), \( b \), and \( c \) for the
exponential function

Given the point \((0, -1.5)\):

\[ F(0) = a \cdot b*{0} + c =a + c = -1.5 \]
This provides our first equation:

\[ a + c=-1.5 \quad \text{(Equation 1)} \]

Next, consider the behavior of the graph and the points provided, especially



the mention of the number 4, which suggests the function might pass through
or relate to \( y=4 \) at some point, possibly at \( x=7 \).

Assuming that \( F(7) = 4 \):
\[ F(7) = a \cdot b~{7} + c = 4 \quad \text{(Equation 2)} \]

Now, we need to find \( a \), \( b \), and \( c \) satisfying these two
equations.

Step 2: Utilize additional points or information

The list of numbers and points such as \(-2, 4, 6, 2, 4, 6, \text{Ay}\) could
be relevant to the growth rate or other key points, or perhaps to the base \(
b \).

Suppose the points \(-2\) and \(6\) are \( x \)-values where the function's
behavior is known or can be calculated.

If at \( x=-2 \), the function is known, for instance, then:
\[ F(-2) = a \cdot b~{-2} + c \]

Similarly, at \( x=6 \):

\[ F(6) = a \cdot b"{6} + c \]

If these points are known or can be estimated from the graph, they help us
find \( a \) and \( b \).

Alternatively, the presence of the number 4 multiple times suggests that the
function might have a base \( b \) related to 2 or 4.

Solving for F(7): Step-by-Step Approach
Assuming the exponential function has the form \(

F(x) = a \cdot b*{x} + c \)

Given the initial point:

\[ @a + ¢c = -1.5 \quad \text{(Equation 1)} \]



Assuming the function passes through \((0, -1.5)\), and at \( x=7 \), \( F(7)
=4 \):

\[ a \cdot b™{7} + ¢ = 4 \quad \text{(Equation 2)} \]
From Equation 1:

\[ c = -1.5 - a \]

Substitute into Equation 2:

\[ a \cdot b~{7} - 1.5 - a = 4 \]

Simplify:

\[ a \cdot b™{7} - a =4+ 1.5 \]

\[ a (b~{7} - 1) = 5.5 \1

To solve for \( a \) and \( b \), we need additional information about \( b
\).

Using the Point at \( x=6 \) to Find \( b \)

Suppose at \( x=6 \), \( F(6) \) is known or estimated; for example, if the
graph indicates \( F(6) \) is approximately 3, then:

\[ F(6) = a \cdot b~{6} + c \approx 3 \]
Substitute \( ¢ = -1.5 - a \):

\[ a \cdot b"{6} - 1.5 - a \approx 3 \]
\[ a (b”{6} - 1) \approx 4.5 \]

Now, we have two equations:

1. \(
2. \(

(b~{7} - 1) = 5.5 \)
(b~{6} - 1) \approx 4.5 \)

a
a
Dividing the first by the second:

\[ \frac{a (b”"{7} - 1)}{a (b™{6} - 1)} = \frac{5.5}{4.5} \]
\[ \frac{b™{7} - 1}{b"~{6} - 1} \approx 1.222 \]

Note that:



\[ \frac{b®{7} - 1}{b"{6} - 1} = \frac{b”{6}(b - 1) + (b~{6} - 1)}{b~{6} - 1}
\]

But this may be complex to evaluate directly; alternatively, assuming \( b \)
is close to 2 (since exponential growth often involves base 2 or 3), test \(
b=2 \):

- For \( b=2 \):

\[ b~{7} = 128, \quad b™{6} = 64 \]

Compute \( a \):

From earlier:

\[ a (b~{7} - 1) = 5.5 \Rightarrow a (128 - 1) = 5.5 \Rightarrow a \times 127
= 5.5 \Rightarrow a \approx 0.0433 \]

Similarly, check \( F(6) \):

\[ F(6) = a \times 64 + c \]

Recall \( ¢ = -1.5 - a \approx -1.5 - 0.0433 = -1.5433 \)

Calculate \( F(6) \):

\[ F(6) = 0.0433 \times 64 -1.5433 \approx 2.77 - 1.5433 = 1.2267 \]

This is much less than the approximate 3 assumed earlier, indicating \( b=2
\) might not fit the data.

Try \( b=1.5 \):

- \( b*{7} = 1.57°{7} \approx 17.09 \),
- \( b~{6} \approx 11.39 \).

Calculate \( a \):

\[ a (17.09 - 1) = 5.5 \Rightarrow a \times 16.09 = 5.5 \Rightarrow a \approx
0.341 \]

Calculate \( c \):
\[ c =-1.5 - 0.341 = -1.841 \]

Estimate \( F(6) \



Frequently Asked Questions

What is the main goal when analyzing the graph of
the exponential function F?

The main goal is to determine the value of the function at specific points,
such as finding F(7), based on the given graph and data points.

How can you find the value of F(7) from the graph of
the exponential function?

By locating x=7 on the graph and reading the corresponding y-value (F(7))
directly from the graph, or by using given data points and the function's
properties to interpolate or calculate the value.

What does the point (0, -1.5) tell us about the
exponential function F?

It indicates that when x=0, the value of F(x) is -1.5, which can help
determine the vertical shift or the base of the exponential function.

Given the points (-2, 4) and (6, Ay), how can these
be used to find the exponential function F?

These points provide specific (x, y) pairs that can be used to formulate
equations and solve for the base and coefficient of the exponential function,
helping to define F explicitly.

Why is understanding the structure of the
exponential function important in analyzing its
graph?

Understanding the structure helps in identifying key features such as growth
or decay rate, intercepts, and asymptotes, which are essential for accurately
determining specific function values like F(7).

Additional Resources
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Introduction

In the realm of mathematical analysis, understanding the structure of a graph



and its relation to a specific function is fundamental to deciphering complex
relationships and predicting behavior across domains. The problem at hand
involves a graph believed to represent an exponential function \( F \), and
the task is to determine the value \( F(7) \). This investigation delves into
the interpretative process of analyzing the graph's structure, identifying
key features, and applying mathematical principles to derive the requested
value. Such a comprehensive exploration is not only essential for academic
rigor but also illuminates the analytical methods used in graph
interpretation and function analysis.

Contextual Framework of the Problem
The problem statement provides several critical clues:

- The graph represents an exponential function \( F \).

- The task is to find \( F(7) \).

- Various data points are listed: \((-2, 4)\), \((6, \text{Ay})\), \((O,
-1.5)\), and an indication that \( F(7) = 4 \) might be related.

- The phrase "The Graph Represents The Exponential Function \( F \)" suggests
the graph exhibits typical exponential behavior.

To proceed, we must interpret these clues, understand the nature of

exponential functions, and analyze any given data points to construct or
verify the function \( F \).

Understanding Exponential Functions

Before examining the specific graph, it is crucial to revisit the general
form and properties of exponential functions:

General Form

An exponential function can be expressed as:

\ [

F(x) = a \cdot b™{x}

\1

where:

- \( a \) is the initial value or vertical scaling factor.

- \( b \) is the base of the exponential, with \( b > 0 \), \( b \neg 1 \).

Key Properties

- Growth or decay: If \( b > 1 \), the function models exponential growth; if
\( 0 <b<1)\), it models decay.



- Intercept: The y-intercept occurs at \( F(0) = a \).

- Monotonicity: The function is strictly increasing if \( b > 1 \) and
decreasing if \( 0 < b <1 \).

- Asymptote: The x-axis (y=0) serves as a horizontal asymptote for all
exponential functions that do not cross the x-axis.

Given these properties, we analyze the data points to determine the specific
form of \( F \).

Analyzing the Data Points
The provided points are:

-\ ((-2, 4)\)

- \((0, -1.5)\)

-\ ((6, \text{Ay})\)

- The statement \( F(7) = 4 \)

The point \((0, -1.5)\) is particularly significant because it indicates the
function's value at \( x = 0 \):

\ [
F(0) = a \cdot b*{0} = a \cdot 1 =a = -1.5
\1

Thus, the initial scaling factor:

\ [
a=-1.5
\1]

However, this raises a concern: exponential functions with negative \( a \)
typically do not produce negative outputs unless \( b \) is negative or the
function is adjusted, which is atypical for standard exponential functions.

Alternatively, if the point \((0, -1.5)\) is not on the exponential function
directly but is part of a broader context, further clarification is needed.
Assuming it is on the graph, the negative value suggests a reflection or
different form.

Determining the Base \( b \)
Next, consider the point \((-2, 4)\):

\ [
F(-2) = a \cdot b~{-2} = 4
\]



Substituting \( a = -1.5 \):
\ [

-1.5 \cdot b"{-2} = 4

\1]

Solving for \( b~{-2} \):

\ [
b~{-2} = \frac{4}{-1.5} = -\frac{8}{3}
\1]

Since \( b~{-2} \) must be positive (because any real base raised to an even
power yields a positive result), this indicates inconsistency unless the
initial assumption regarding the point \( (0, -1.5) \) is incorrect or the
data points are part of a different context, such as a transformed or shifted
exponential.

Alternative hypothesis: The point \((0, -1.5)\) might be a misprint or part
of a different data set, or perhaps the function is not a standard
exponential but a shifted or reflected version.

Clarifying the Data and the Function's Nature

Given the potential inconsistencies, it's prudent to revisit the problem's
wording and interpret the data more contextually:

- The phrase "The Graph Represents The Exponential Function \( F \)" suggests
the graph exhibits exponential behavior, possibly with transformations.

- The point \((0, -1.5)\) might indicate the function's value at \( x=0 \),
but negative values suggest a reflection or vertical shift.

- The point \((-2, 4)\) is consistent with exponential growth if the function
is increasing.

Hypothesis: The function might be of the form:
\ [

F(x) = a \cdot b™{x} + c

\1]

where \( ¢ \) accounts for vertical shifts.

Constructing a Model with Translations
Assuming:

\ [



F(x) = a \cdot b™{x} + c
\1

and using the points:

- \( F(0) = -1.5 \Rightarrow a \cdot b"{0} + c =a + ¢c = -1.5\)
- \( F(-2) = 4 \Rightarrow a \cdot b~{-2} + c = 4 \)

From the first:

\[
a + c = -1.5 \Rightarrow ¢ = -1.5 - a
\1

Substituting into the second:

\ [

a \cdot b~{-2} + (-1.5
\1

\ [

a \cdot b~{-2} - 1.5 - a=4
\1

\ [

a (b~{-2} - 1) =4+ 1.5
\1

1
Q
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S

5.5

To find \( a \) and \( b \), we need additional information or assumptions.

Using the Data Point \( F(7) = 4 \)
The problem indicates that \( F(7) = 4 \). Substituting \( x=7 \):

\ [
F(7) = a \cdot b™{7} + c = 4
\1]

Using earlier relations:

\ [
a + c = -1.5 \Rightarrow c
\1

-1.5 - a

So,

\ [

a \cdot b™{7} + (-1.5 - a)
\1

\ [

a \cdot b™{7} - 1.5 - a =4

1l
o



\]
\ [
a (b~{7} - 1) =5.5
\]

Now, we have two equations involving \( a \) and \( b \):

1. \( a (b*{-2} - 1) =5.5\)
2. \(a (b®{7} - 1) = 5.5)

Dividing the second by the first:

\ [
\frac{a (b~{7} - 1)}{a (b~{-2} - 1)} = \frac{5.5}{5.5} =1
\]

Assuming \( a \neq 0 \):

\ [
\frac{b™{7} - 1}{b"{-2} - 1} =1
\]

Express \( b™~{-2} \) as \( 1/b~{2} \):

\ [
\frac{b”{7} - 1}{\frac{1}{b™{2}} - 1} =1
\]

Multiply numerator and denominator by \( b~{2} \):

!

\frac{b”{7} - 1}{\frac{l - b~{2}}{b~{2}}}
\]

!

\frac{b”{7} - 1}{(1 - b"{2})/b"{2}} =1
\]

Il
=

Rearranged:

\ [
(b~{7} - 1) \cdot \frac{b~{2}}{1 - b~{2}}
\]

I
=

Cross-multiplied:

\ [
(b~{7} - 1) b~{2} =1 - b™{2}
\]

Expanding the left:



\ [
b~*{9} - b™{2} =1 - b™{2}
\]

Subtract \( -b”~{2} \) from both sides:

\ [
br{9} =1
\]

Since \( b~{9} =1 \), the real solutions are:

But \( b=1 \) would imply \( F(x) = a + ¢ \), which is not exponential growth
or decay. This suggests a contradiction, as the initial assumptions may not
fully capture
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