1) Find The Number Of Units X That
Produces A Maximum Revenue R In The
Given Equation.R = 66x2/3 4xx=2)

1) Find The Number Of Units X That Produces A Maximum Revenue R In The Given
Equation.R = 66x2/3 4xx=2)

Introduction

In business and economics, understanding how to maximize revenue is crucial
for making strategic decisions. When a revenue function is given in a
mathematical form, such as R = 66x~{2/3} where x represents the number of
units produced or sold, determining the optimal number of units to produce
that yields the maximum revenue becomes an essential task. This article
provides a comprehensive guide to finding the value of x that maximizes
revenue R based on the given equation.

Understanding the Revenue Function
The Given Equation

The revenue function provided is:
\[ R = 66x"{2/3} \]

Additionally, the statement "4xx=2" appears, which may be a typographical
error or misinterpretation. If it is intended as 4x = 2, then:

\[ 4x = 2 \implies x = \frac{2}{4} = \frac{1}{2} \I

However, since we're focusing on maximizing R with respect to x, the key is
to analyze the function \( R = 66x~{2/3} \).

Nature of the Function

- The function \( R = 66x"~{2/3} \) is a power function, where the exponent is
less than 1.

- It is increasing for \( x > 0 \), but at a decreasing rate.

- To find the maximum revenue, we usually look for critical points where the
derivative of R with respect to x is zero, indicating potential maxima or
minima.



Step-by-Step Solution: Finding the Maximum Revenue

Step 1: Differentiate the Revenue Function

To find the maximum point, differentiate R with respect to x:
\[ R = 66x7{2/3} \]

Using the power rule:

\[ \frac{dR}{dx}
x™{-1/3} \1

66 \times \frac{2}{3} x~{(2/3)-1} = 66 \times \frac{2}{3}

Simplify:

\[ \frac{dR}{dx} = 44 x~{-1/3} = \frac{44}{x~{1/3}} \]
Step 2: Find Critical Points
Set the derivative equal to zero to find critical points:

\[ \frac{44}{x"{1/3}} = 0 \]

However, since the numerator is 44 (a constant), and the denominator is \(
x~{1/3} \), which is positive for \( x > 0 \), the derivative is never zero.

Implication: The derivative does not have zero points, which suggests the
function does not have a local maximum or minimum in the traditional sense
for \( x > 0 \).

Step 3: Examine the Behavior of the Function

- Because \( R = 66x"~{2/3} \) 1is an increasing function for \( x > 0 \), the
revenue increases as the number of units increases.

- However, in practical scenarios, constraints might limit x, so the maximum
revenue could be at the boundary of feasible x-values.

Step 4: Consider Constraints and Practical Limits

In real-world scenarios, the number of units \( x \) cannot be infinite;
production capacity, market demand, or other factors impose upper bounds.

Assuming that \( x \) can be any positive real number, the revenue will

continue to increase as \( x \to \infty \). But if there is a maximum
feasible value \( x {max} \), then the maximum revenue occurs at that point.

Special Case: Clarifying the Role of the Equation \( 4x = 2 \)

If the equation \( 4x = 2 \) is relevant, perhaps as a constraint, then:



\[ x = \frac{1}{2} \]

In this case, the revenue at \( x = \frac{1}{2} \):
\[ R =66 \left( \frac{1}{2} \right)~{2/3} \]
Calculate:

\[ \left( \frac{1}{2} \right)"~{2/3} = \left( 2°{-1} \right)~{2/3} = 2™{-
\frac{2}{3}} \]

And since:

\[ 27{-\frac{2}{3}} = \frac{1}{27{2/3}} \I
Calculate \( 27~{2/3} \):

\[ 27{2/3} = \left( 2~{1/3} \right)"2 \]

The cube root of 2 is approximately 1.26:

\[ 27{1/3} \approx 1.26 \]

Then:

\[ 27{2/3} \approx 1.26"72 \approx 1.59 \]
Therefore,

\[ 27~{-\frac{2}{3}} \approx \frac{1}{1.59} \approx 0.63 \]
Finally,

\[ R \approx 66 \times 0.63 \approx 41.58 \]

This gives the revenue at \( x = \frac{1}{2} \).

General Approach to Maximize Revenue in Similar Functions
1. Derive the Revenue Function

Identify the mathematical form of the revenue function.
2. Find Critical Points by Differentiation

Differentiate the function with respect to \( x \), set derivative equal to
zero, and solve for \( x \).

3. Analyze Endpoints and Constraints



Evaluate the revenue at critical points and boundary values based on
practical constraints.

4. Use Second Derivative Test or Monotonicity

Determine whether critical points correspond to maxima or minima.

Practical Applications

- Production Planning: Determining the optimal number of units to produce for
maximum revenue.

- Pricing Strategies: Understanding how quantity affects revenue to set
optimal prices.

- Business Forecasting: Using mathematical models for revenue optimization.

Conclusion

The key takeaway is that for the given revenue function \( R = 66x~{2/3} \),
the function increases monotonically for \( x > 0 \), implying that the
revenue approaches infinity as the number of units increases, assuming no
constraints. If constraints exist, such as maximum production capacity or
market demand, the maximum revenue occurs at those boundary points.

Furthermore, understanding the derivative and critical points is essential.
In cases where the derivative does not equal zero within the feasible region,
the maximum or minimum occurs at the boundary of the domain.

In summary:

- For the function \( R = 66x~{2/3} \), the theoretical maximum occurs at the
highest feasible value of \( x \).

- If \( 4x = 2 \) is a constraint, then the maximum revenue at \( x = 0.5 \)
is approximately \$41.58.

- For unlimited \( x \), revenue increases indefinitely, but real-world
constraints limit the optimal \( x \).

Final Recommendations

- Always identify the domain and constraints when maximizing a function.

- Use calculus to find critical points, but also consider practical limits.
- For power functions with fractional exponents, derivatives often involve
negative exponents, indicating the rate of change decreases as \( x \)
increases.

- When in doubt, analyze the function's behavior at boundary points and
critical points to determine the maximum revenue.



By mastering these principles, businesses and analysts can effectively
determine the optimal production levels to maximize revenue and make informed
strategic decisions.

Frequently Asked Questions

How do you find the number of units X that maximizes
the revenue R for the equation R = 66x~{2/3} - 4x?

To maximize R, take the derivative of R with respect to x, set it to zero,
and solve for x: R' =66 (2/3) x*{-1/3} - 4 = 0. Then, solve for x to find
the critical point.

What is the derivative of the revenue function R =
66x~{2/3} - 4x?

The derivative R' is (66 2/3) x"~{-1/3} - 4, which simplifies to 44 x~{-1/3} -
4,

How do I determine whether the critical point found
is a maximum for the revenue function?

Calculate the second derivative R'' = - (44/3) x~{-4/3}. Since R'' is
negative for x > 0, the critical point corresponds to a maximum.

What is the process to find the value of X that
gives maximum revenue from the equation R =
66x~{2/3} - 4x?

First, differentiate R, set the derivative to zero to find critical points,
then verify the second derivative is negative at that point to confirm it is
a maximum, and finally solve for x.

Can you provide the specific value of X that
maximizes revenue for R = 66x°{2/3} - 4x?

Yes. Solving the critical point equation 44 x~{-1/3} - 4 = 0 yields x"~{-1/3}
= 4/44 = 1/11. Therefore, x = (1/11)~{-3} = 11"3 = 1331 units.

What is the maximum revenue R when the number of



units is 133172

Substitute x = 1331 into R: R = 66 (1331)"{2/3} - 4 1331. Since (1331)"{1/3}
= 11, then (1331)7{2/3} = 1172 = 121. So, R =66 121 - 4 1331 = 7986 - 5324 =
2662.

Why is it important to check the second derivative
when finding the maximum revenue point?

Checking the second derivative helps determine the concavity of the function
at the critical point. If R'' < 0, the point is a local maximum, confirming
the maximum revenue.

What assumptions are made when calculating the
maximum revenue for this function?

It is assumed that x > 0 (since units can't be negative), the function is
continuous and differentiable in this domain, and that the critical point
found corresponds to a maximum within the feasible range.

Additional Resources

Find The Number Of Units X That Produces A Maximum Revenue R In The Given
Equation. R = 66x~{2/3} - 4x, x=2

Introduction

Maximizing revenue is a fundamental goal in business and economics, often
determining the profitability and sustainability of a product or service.
When analyzing revenue functions, identifying the precise number of units
that yield the highest revenue involves mathematical techniques such as
calculus, particularly differentiation and optimization. In this article, we
explore the process of finding the number of units, denoted as X, that
maximizes the revenue R for the function:

\[ R = 66x~{2/3} - 4x \]
with the specific point of interest at \( x=2 \). This comprehensive
examination will dissect the function, apply calculus principles to locate

critical points, analyze these points to find the maximum, and interpret the
economic significance of these results.

Understanding the Revenue Function



The Mathematical Formulation
The given revenue function:
\[ R(x) = 66x"{2/3} - 4x \]

is a combination of a fractional power term and a linear term. Let's analyze
each component:

- \( 66x~{2/3} \): This term signifies a nonlinear growth component. The
fractional exponent \( 2/3 \) indicates a root and power operation,
specifically the cube root of \( x®2 \). As \( x \) increases, this component
increases but at a decreasing rate due to the fractional power.

- \( -4x \): A linear decreasing component, which reduces revenue as \( x \)
increases, reflecting potential costs or diminishing returns.

Domain of the Function

Since fractional powers like \( x"~{2/3} \) are defined for \( x \geq 0 \),
the domain of \( R(x) \) is:

\[ x \geq 0 \]

This aligns with real-world scenarios where units sold cannot be negative.

The Objective: Find the Value of \( x \) That Maximizes Revenue
Why Maximize Revenue?

Maximizing \( R(x) \) yields the optimal number of units, \( x \), to produce
or sell for maximum income. This is essential for decision-making in
production, marketing strategies, and resource allocation.

The Approach
The typical approach to find the maximum of a continuous function involves:

1. Calculating the first derivative \( R'(x) \): To find critical points
where the slope is zero or undefined.

2. Identifying critical points: Values of \( x \) where \( R'(x) = 0 \) or \(
R'(x) \) 1is undefined.

3. Second derivative test or analysis: To determine whether these critical
points correspond to maxima or minima.

4. Evaluating endpoints: Since the domain is \( [0, \infty) \), potential
boundary points must be examined.



Deriving the First Derivative
Differentiation of \( R(x) \)
Given:

\[ R(x) = 66x~{2/3} - 4x \]
we differentiate term-by-term:
- For \( 66x~{2/3} \):

\[ \frac{d}{dx} [66x"{2/3}] = 66 \times \frac{2}{3} x~{(2/3) - 1} = 66 \times
\frac{2}{3} x~{-1/3} \]

- For \( -4x \):
\[ \frac{d}{dx} [-4x] = -4 \]
Putting it together:

\ [
R'(x) = 66 \times \frac{2}{3} x~{-1/3} - 4 = 44 x~{-1/3} - 4
\1

which simplifies to:

\ [

\boxed{

R'(x) = 44 x~{-1/3} - 4
}

\1]

Critical Points
Critical points occur where \( R'(x) = 0 \) or is undefined.
- Set \( R'(x) =0 \):

\ [
44 x~{-1/3} - 4 = 0
\1

- Solve for \( x \):

\ [

44 x~{-1/3} = 4

\1

\ [

x™{-1/3} = \frac{4}{44} = \frac{1}{11}
\1]



- Recall that \( x*{-1/3} = \frac{1}{x~{1/3}} \), so:
\ [

\frac{1}{x~{1/3}} = \frac{1}{11}

\1

- Cross-multiplied:

\ [
x~{1/3} =11
\]

- Cube both sides:
\ [

Xx = 113 = 1331

\]

Thus, the critical point is at:

\[ x = 1331 \]

Analyzing the Critical Point at \( x=1331 \)
Second Derivative Test

To determine whether \( x=1331 \) corresponds to a maximum or minimum,
compute the second derivative \( R''(x) \):

\ [

R'"'(x) = \frac{d}{dx} \left( 44 x~{-1/3} - 4 \right)
\1]

- Derive \( 44 x~{-1/3} \):

\ [

44 \times \left( -\frac{1}{3} \right) x~{-4/3} = - \frac{44}{3} x~{-4/3}
\1]

- Derivative of \( -4 \) 1is zero.

Hence:

\ [

\boxed{

R''(x) = - \frac{44}{3} x"~{-4/3}

}

\]



- For \( x > 0 \), \( R""(x) < 0 \) because:

\ [
- \frac{44}{3} x~{-4/3} < 0
\]

Thus, the second derivative is negative at \( x=1331 \), indicating a local
maximum.

Boundary Considerations
- At \( x=0 \), the revenue function:

\ [
R(0) = 66 \times 07{2/3} - 4 \times 0 = 0
\1]

which is lower than the value at the critical point, and the domain's
boundary at zero does not produce a maximum.

- As \( x \to \infty \):
\ [

R(x) \to -\infty

\1]

since the linear term dominates and is negative, ensuring the revenue
decreases after a certain point.

Thus, the global maximum occurs at \( x = 1331 \).

Calculating the Maximum Revenue
Value of \( R \) at \( x=1331 \):

\ [
R(1331)

\1]

66 \times (1331)"{2/3} - 4 \times 1331

Recall:

\ [
x~{2/3}
\1]

\left( x~{1/3} \right)"2

and from earlier:

\ [
x~{1/3} =11



\]

So:

\ [

x™{2/3} = 1172 = 121
\1]

Now, substitute:

\ [

R(1331) = 66 \times 121 - 4 \times 1331
\1]

\ [

= 66 \times 121 - 5324
\1]

Calculate:

- \( 66 \times 121 \):

\ [

66 \times 121 = (66 \times 120) + (66 \times 1) = 7920 + 66 = 7986
\1]

- Final:

\ [
R(1331) = 7986 - 5324 = 2662
\1]
Thus, the maximum revenue is:
\[ R {max} = \boxed{2662} \]

which occurs when:

\[ x = \boxed{1331} \]

Practical Implications and Insights
Significance of the Result

The mathematical analysis reveals that producing or selling 1,331 units will
maximize revenue, which amounts to approximately 2662 monetary units
(currency units depending on context). For business strategists and
operational managers, this calculation provides a clear target for optimal
production levels.



Economic Intuition

- The fractional power term \( 66x"{2/3} \) suggests diminishing marginal
revenue as units increase, due to the root's growth rate.

- The linear term \( -4x \) reflects costs or diminishing returns
proportional to units produced.

- The critical point at \( x=1331 \) balances these forces, indicating an
optimal trade-off point where additional units no longer contribute to
increased revenue.

Sensitivity and Limitations

While the mathematical maximum is pinpointed accurately, real-world factors
like market demand fluctuations, capacity constraints, and variable costs
could influence actual optimal units. Nonetheless, such an analysis forms a
foundational decision-making tool.

Additional Considerations
Limitations of the Model

- The model assumes the revenue function accurately captures the relationship
between units sold and revenue, which may not hold in dynamic real-world
scenarios.

- External factors such as competitor actions, market saturation, and
operational constraints are not included.

Potential for Further Optimization

- Incorporating costs explicitly, leading to profit maximization instead of
revenue.

- Extending the model to account for variable costs and marginal analysis.
- Sensitivity
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