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Understanding the relationship between equations of lines and the graphs of
functions is fundamental in calculus and analytic geometry. When a line is
tangent to a function's graph at a specific point, it touches the curve
exactly at that point without crossing it, and their slopes are equal at that
point. This article explores the intriguing question: Given the equation of a
line, such as 2x + 3y = A, how can we determine if it is tangent to the graph
of a particular function, F(x) = Br? Furthermore, how can we find the value
of A when the tangent occurs at x = 2? We will delve into the principles of
tangent lines, derivatives, and the step-by-step process to solve such
problems.

Understanding Tangent Lines and Their
Significance

What Is a Tangent Line?

A tangent line to a curve at a specific point is a straight line that touches
the curve at exactly that point. It represents the instantaneous direction or
slope of the function at that point. The key features of a tangent line
include:

— It intersects the curve at one point (the point of tangency).
— It has the same slope as the curve at that point.
— It does not cross the curve at the point of tangency (for smooth curves).

Why Are Tangent Lines Important?

Tangent lines are essential in various fields such as physics, engineering,
and economics because they:

- Approximate the behavior of functions near a specific point.
— Help determine the rate of change of quantities.

— Assist in solving optimization problems.

- Are fundamental in calculus for understanding derivatives.



Mathematical Foundations of Tangent Lines

Equation of a Line in Standard Form

The line in question is given by:

\[ 2x + 3y = A \]

which can be rearranged to slope-intercept form:
N[y = -\frac{2}{3}x + \frac{A}{3} \]

Here, the slope \(m\) of the line is \(-\frac{2}{3}\).

Relationship Between the Line and the Function

For the line to be tangent to the graph of \(F(x)\) at a point \(x = x_0\),
two conditions must hold:

1. The point \((x_0, F(x_0))\) lies on the line:
N[ F(x_0) = —\frac{2}{3}x_0 + \frac{A}{3} \]

2. The slope of the tangent line at \(x_0\) equals the derivative
N(F'(x_0)\):

N[ F'(x_0) = —-\frac{2}{3} \]

Step-by-Step Approach to Find the Value of A
and the Point of Tangency

1. Find the Derivative of the Function \ (F(x)\)

The derivative \(F'(x)\) gives the slope of the tangent line at any point

\ (x\). To proceed, the explicit form of \(F(x)\) 1is necessary. Since the
problem mentions \ (F(x) = Br\), which appears incomplete or symbolic, we need
to clarify or assume a specific form for \(F(x)\).

Assumption: Let's suppose \(F(x) = bx + c\), a linear function, or a common
function such as a quadratic or polynomial.

Note: The actual function \(F(x)\) must be specified for precise
calculations. For demonstration, assume \(F(x) = mx + n\).



2. Set the Derivative Equal to the Slope of the Line

Since the slope of the tangent line is \ (-\frac{2}{3}\), set:
\[ F'(x) = -\frac{2}{3} \]

If \(F(x)\) 1is linear, \(F'(x) = m\), which is constant, so:
\N\[ m = -\frac{2}{3} \]

In the case of a non-linear function, solve for the point \(x = x_0\) such
that:

N[ F'(x_0) = —-\frac{2}{3} \]

3. Find the Coordinates of the Point of Tangency

Once \ (x_0\) is determined, find:
N[y 0 = F(x_0) \]

This point \((x_0, y_0)\) lies on both the curve and the line.

4. Use the Point to Find \ (A\)

The point \((x_0, y_0)\) must satisfy the line's equation:
N[ 2x_0 + 3 y_0 = A \]

Rearranged:

\[ A =2x_0+ 3 y_0 \]

Plugging in the known point yields the value of \ (A\).

Applying the Method: A Concrete Example

Suppose \(F(x) = 4x + 1\). Let's explore how the process works:

Step 1: Compute the derivative:

N[ F'(x) =4 \]

Since the derivative is constant, the slope of the tangent line is 4.

Step 2: Set the slope equal to \(-\frac{2}{3}\):



N[ 4 = -\frac{2}{3} \]

This is not true, indicating that a line with slope \(-\frac{2}{3}\) cannot

be tangent to this particular function \(F(x) = 4x + 1\).
Alternative: If the function is \(F(x) = \frac{l}{2}x"2\), then:
N[ F'(x) = x \]

Set

\[ x = =\frac{2}{3} \Rightarrow x_0 = —-\frac{2}{3} \]

Find \ (y_0\):

\[ y_0 = F(-\frac{2}{3}) = \frac{1}{2} \times \left (-\frac{2}{3}\right)"2 =
\frac{1}{2} \times \frac{4}{9} = \frac{2}{9} \]

Calculate \ (A\):

N[ A = 2 \times \left (-\frac{2}{3}\right) + 3 \times \frac{2}{9} = -
\frac{4}{3} + \frac{6}{9} = —\frac{4}{3} + \frac{2}{3} = -\frac{2}{3} \]

Result: The line \(2x + 3 y = —-\frac{2}{3}\) is tangent to \ (F(x) =
\Nfrac{1}{2} x"2\) at \(x = -\frac{2}{3}\).

Summary of the Process

To determine if a line \(2x + 3y = A\) 1is tangent to a graph \(F(x)\) at \(x
= 2\), follow these steps:

1. Express the line in slope-intercept form:

N[y = -\frac{2}{3}x + \frac{A}{3} \]

2. Calculate the derivative \(F' (x)\) and evaluate at \(x = 2\):

N[ F'(2) = =\frac{2}{3} \quad \text{ (must match the line's slope)} \]

3. Set the derivative equal to the line's slope to find the point of
tangency:

\[ F'(2) = —\frac{2}{3} \]
4. Find \(F(2)\) and verify it lies on the line:
N[ F(2) = —\frac{2}{3} \times 2 + \frac{A}{3} \]

which simplifies to:

N[ F(2) = -\frac{4}{3} + \frac{A}{3} \1
and
N[ F(2) = y_0 \]



5. Solve for \(A\):

N[ A = 3 \left( F(2) + \frac{4}{3} \right) \]

Conclusion and Final Remarks

Determining whether a line is tangent to a graph at a specific point involves
understanding the relationship between the derivative of the function and the
slope of the line. The key steps include matching the derivatives, ensuring
the point of tangency lies on both the function and the line, and solving for
the unknown parameters such as \ (A\).

This process is fundamental in calculus and helps in analyzing the geometry
of functions, optimizing solutions, and modeling real-world phenomena where
tangency concepts appear. Remember, the specific form of \(F(x)\) is crucial
in applying this method correctly. When the function is known explicitly, the
steps become straightforward, leading to precise values of \(A\) and the
point of tangency.

Additional Tips:

- Always verify the slope matches before proceeding.

- For non-linear functions, solving \(F'(x) = \text{line slope}\) might
involve solving equations.
— When

Frequently Asked Questions

What does the equation 2x + 3y = A represent in
relation to the graph of the function F(x) = Br?

It represents a tangent line to the graph of F(x) = Br at a specific point,
where the line touches the curve without crossing it.

How can we determine the value of A given that 2x +
3y = A is tangent to F(x) = Br at x=27

By finding the point on the curve at x=2, calculating F(2), and ensuring the
line's slope matches the derivative at that point, we can solve for A.

What is the significance of the tangent line in
analyzing the function F(x) = Br?
The tangent line provides the instantaneous rate of change at a specific

point and helps in understanding the function's behavior and slope at that
point.



How do we find the slope of the tangent line from the
equation 2x + 3y = A?

Rearranging the equation to slope-intercept form (y = m x + c), the slope is
-2/3. Since it's tangent, this slope equals F'(x) at x=2.

If F(x) Br, what information do we need to find the
specific value of B and R?

We need the point of tangency at x=2, the value of the function at that
point, and the derivative at x=2 to relate B and R accordingly.

How do we verify that 2x + 3y = A is tangent to F (x)
= Br at x=27

Calculate F(2) to find the point of contact, compute F'(2) for the slope, and
ensure the slope of the line matches F'(2).

What is the process to find A when given the tangent
condition at x=27?

Determine the point on F(x) at x=2, use the slope condition for the tangent
line, and substitute into 2x + 3y = A to solve for A.

Can the same line be tangent to different points on
F(x) = Br?

Typically, a single line is tangent at only one point unless the function has
repeated points of tangency; in this case, the line is tangent at x=2.

Additional Resources

The Equation 2x + 3y = A Is The Tangent Line To The Graph Of The Function,
F(x) = Br? At X=2 Find The explores a foundational concept in calculus and
analytical geometry: the relationship between a tangent line and a function's
graph. This topic is fundamental for understanding how derivatives reveal the
slope of curves at specific points and how equations of tangent lines are
derived and interpreted. In this comprehensive review, we will dissect the
problem, clarify key concepts, analyze the methodology for finding the
tangent line, and evaluate the implications and applications of this type of
problem.

Understanding the Core Problem

The problem statement appears to involve a function, possibly denoted as F (x)
= Br, and a line given by the equation 2x + 3y = A. The core question is: at
x = 2, find the specific value of the line that is tangent to the graph of
the function.



Before delving into solution strategies, it is essential to clarify what each
component represents:

— The line 2x + 3y = A: This is a linear equation, which can be expressed in
slope—-intercept form as y = (-2/3)x + (A/3). Its slope is constant at -2/3.
— The function F(x) = Br: The notation suggests perhaps a function F(x) equal

to some value Br, or possibly a typo or shorthand for a more complex
function. Alternatively, it might be representing a specific function, such
as F(x) = B r, where B and r are parameters or constants.

— The point x=2: The specific x-coordinate at which the tangent line is to be
found.

Given the ambiguity, the most common interpretation in calculus problems of
this nature is:

- F(x) 1s a differentiable function.

— The tangent line at x=2 passes through or is given by the line 2x + 3y = A.
— The goal is to determine the value of A such that the line is tangent to
the graph of F(x) at x=2.

Breaking Down the Key Concepts

What Is a Tangent Line?

A tangent line to a function's graph at a point is the straight line that
just touches the curve at that point without crossing it, representing the
instantaneous direction or slope of the function at that point.
Mathematically, if the function is differentiable at x = ¢, then the tangent
line at x = ¢ has:

- Slope: F'(c)
- Passing through: the point (c, F(c))

The equation of the tangent line at x=c can be written as:

y = F(c) + F'(c) (x — ¢)

Why Is the Equation 2x + 3y = A Relevant?

This line's form allows us to analyze the relationship between the line and
the function's graph. To find if this line is tangent to the graph at a
specific point, we need the line to pass through the point on the graph and
have the same slope at that point.

Step-by-Step Approach to the Problem



1. Clarify the Function F (x)

Since the original question mentions F (x) = Br, a plausible interpretation is
that F(x) is a specific function involving constants B and r. For the sake of
analysis, let's assume F(x) is a function with a known derivative, such as:

- F(x) = mx + n (linear)
- or a quadratic or other polynomial function

Alternatively, if the problem is incomplete or contains a typo, a typical
form could be F(x) = some expression, and the goal is to find the tangent

line at x=2.

For illustrative purposes, assume F(x) is a quadratic function: F(x) = ax”2 +
bx + c.

2. Find F (2)

Evaluate the function at x = 2:

F(2) = a(2)"2 + b(2) + ¢ = 4a + 2b + ¢

3. Compute the Derivative F' (x)

Find the derivative to determine the slope at any x:
F'(x) = 2ax + b
At x=2, the slope is:

F'(2) = 4a + b

4. Write the Equation of the Tangent Line at x=2

Using the point-slope form:
y - F(2) =F'(2) (x - 2)
or:

y = F(2) + F'(2) (x - 2)

5. Express the Tangent Line in Standard Form

Convert to the form 2x + 3y = A to compare with the given line:

— Substitute y from the tangent line into the standard form.
- Adjust constants to match the form 2x + 3y = A.



Matching the Tangent Line to the Given Equation

The goal is to find A such that the line 2x + 3y = A is tangent to F(x) at
x=2. For this:

— The line must pass through the point (2, F(2))
— The slope of the line must equal the derivative at x=2

Step 1: Confirm the point lies on the line
Plug in x=2, y=F(2):

2(2) + 3F(2)

A
=>4 + 3F(2) = A
Step 2: Confirm the slope matches

Rewrite the line in slope-intercept form:

2x + 3y = A
=> 3y = —-2x + A
=> vy = (-2/3)x + A/3

The slope of this line is -2/3.

Step 3: Equate the slopes

Since the line is tangent at x=2, its slope must match F'(2):
F'(2) = -2/3

Step 4: Use the derivative condition
From earlier, F'(2) = 4a + b

Set this equal to -2/3:

4a + b = -2/3

Step 5: Use the point condition

F((2) = 4a + 2b + ¢

From the point on the line:

A =4+ 3F(2) =4 + 3(4a + 2b + <)
=> A =4 + 12a + 6b + 3c

Now, substitute b from the derivative condition into this expression to
express A in terms of a, ¢, and known constants.



Features and Analysis

Pros of This Approach:

— Systematic: Follows a logical sequence from the function to the tangent
line.

— Generalizable: Can be applied to various functions beyond quadratic.

— Clarifies the relationship between derivatives and tangent lines.

Cons or Limitations:

— Assumes specific forms of F(x), which may not match the original problem
exactly.

— Requires additional information about F(x) or the constants involved.

— The notation in the original question is ambiguous, leading to multiple
interpretations.

Practical Applications and Significance

Understanding how to find tangent lines to a graph at a point is crucial in
numerous fields:

— Physics: To determine instantaneous velocity or rate of change.

— Economics: To find marginal cost or revenue at a specific quantity.
- Engineering: For designing curves and understanding stress points.
- Mathematics: As a fundamental concept in differential calculus,
optimization, and approximation techniques.

The ability to connect the geometric interpretation of tangents with
algebraic equations enhances problem-solving skills and deepens comprehension
of calculus principles.

Conclusion and Recommendations

The problem "The Equation 2x + 3y = A Is The Tangent Line To The Graph Of The
Function, F(x) = Br? At X=2 Find The" encapsulates a classic calculus
challenge: determining the specific tangent line to a function at a given
point. Although ambiguities in the problem statement necessitate assumptions,
the general approach involves:

— Deriving the function and its derivative.

— Ensuring the tangent line passes through the point on the curve.
- Matching the line's slope to the derivative at that point.

- Solving for the unknown A in the line's equation.

This process underscores the importance of understanding derivatives,
tangents, and their algebraic representations. For learners and
practitioners, mastering these techniques opens doors to advanced analysis
and problem-solving in mathematics, science, and engineering.



Final Tips:

— Clarify all given data before proceeding with calculations.

— Practice with different functions to build intuition.

- Remember that the slope of the tangent line equals the derivative at the
point of tangency.

— Use standard forms and conversions to relate different equations
effectively.

By applying these principles diligently, one can confidently tackle similar
problems and deepen their understanding of the beautiful interplay between
algebra and calculus.
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