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This quadratic function represents the weekly revenue generated from producing and selling a
certain number of coal units, denoted by x. Understanding this function is essential for optimizing
production, maximizing revenue, and making informed business decisions in the coal industry. In
this article, we will explore the properties of the revenue function, analyze how to determine the
optimal number of units to produce, and interpret the economic implications of the model.

Understanding the Revenue Function R(x) = 241x -
2x^2

Form of the Function and Its Components
The given revenue function is quadratic, expressed as:

\[ R(x) = 241x - 2x^2 \]

where:
- \( R(x) \) is the weekly revenue in thousands of dollars.
- \( x \) is the number of coal units produced and sold.

This quadratic form indicates that revenue initially increases with production but eventually
decreases after reaching a certain point due to the negative quadratic term.

The function comprises:
- Linear term (241x): Represents the revenue gained per unit sold. The coefficient 241 suggests that
each unit contributes $241,000 to revenue if there were no diminishing returns.
- Quadratic term (-2x^2): Reflects decreasing marginal returns, possibly due to factors like market
saturation, increased costs, or decreasing demand at higher production levels.

Graphical Representation
Plotting \( R(x) \) against \( x \):
- The graph is a downward-opening parabola, since the coefficient of \( x^2 \) is negative.
- The vertex of this parabola indicates the maximum revenue point.
- The parabola intersects the x-axis at points where revenue is zero, meaning no revenue is
generated when production is either zero or at a point where the revenue drops back to zero beyond
the maximum.



Analyzing the Revenue Function

Finding the Vertex - The Point of Maximum Revenue
Since the parabola opens downward, the vertex provides the maximum revenue point. The x-
coordinate of the vertex for a quadratic function \( R(x) = ax^2 + bx + c \) is given by:

\[ x_{max} = -\frac{b}{2a} \]

For the given function:
- \( a = -2 \)
- \( b = 241 \)

Calculating:
\[
x_{max} = -\frac{241}{2 \times (-2)} = -\frac{241}{-4} = \frac{241}{4} = 60.25
\]

Since the number of units produced must be a whole number, the optimal production level is
approximately 60 units.

Maximum Weekly Revenue
To find the maximum revenue, substitute \( x = 60.25 \) into the original function:

\[
R(60.25) = 241 \times 60.25 - 2 \times (60.25)^2
\]

Calculations:
- \( 241 \times 60.25 = 14,488.25 \) (thousand dollars)
- \( (60.25)^2 = 3,630.06 \)

Thus:
\[
R(60.25) = 14,488.25 - 2 \times 3,630.06 = 14,488.25 - 7,260.12 = 7,228.13
\]

The maximum weekly revenue is approximately $7,228,130.

Implications for Production Planning
- Producing around 60 units yields the highest revenue.
- Producing fewer than 60 units results in lower revenue due to underproduction.
- Producing more than 60 units leads to declining revenue, possibly due to increased costs or market
saturation.



Determining the Range of Feasible Production

When Is Revenue Zero?
Set \( R(x) = 0 \):

\[
241x - 2x^2 = 0
\]

Factor:
\[
x(241 - 2x) = 0
\]

Solutions:
- \( x = 0 \) (no production, no revenue)
- \( 241 - 2x = 0 \Rightarrow x = \frac{241}{2} = 120.5 \)

Interpretation:
- Revenue is zero at zero units (obvious).
- Revenue also drops to zero at approximately 120.5 units, indicating that producing more than this
reduces revenue to zero, possibly due to costs outweighing income.

Feasible Production Range
Based on the quadratic model:
- Production should be between 0 and approximately 120 units to generate positive revenue.
- Business decisions should aim for production levels within this range for profitability.

Economic and Business Implications

Optimal Production Level
- Producing about 60 units maximizes weekly revenue.
- This insight helps in capacity planning, inventory management, and resource allocation.

Cost-Benefit Analysis
While the revenue function indicates the gross income, actual profitability depends on production
costs:
- If costs per unit increase significantly beyond certain levels, it might not be profitable to produce at
maximum revenue levels.
- A comprehensive analysis would involve subtracting total costs from revenue to determine net



profit.

Market Considerations
- Market demand constraints might restrict production levels.
- Price fluctuations could alter the revenue function, necessitating regular reevaluation.

Extensions and Further Analysis

Incorporating Costs into the Model
- To find profit, introduce a cost function \( C(x) \).
- Profit function: \( P(x) = R(x) - C(x) \).
- Optimizing profit involves analyzing the combined function.

Sensitivity Analysis
- Assess how changes in the coefficients affect optimal production.
- For example, an increase in the unit price (coefficient 241) shifts the maximum point.

Practical Application
- Use software tools like Excel, graphing calculators, or programming languages to visualize the
revenue curve.
- Perform scenario analysis to prepare for market variations.

Conclusion
Understanding the quadratic revenue function \( R(x) = 241x - 2x^2 \) provides vital insights into
production strategies for coal. By analyzing the vertex, feasible production range, and revenue
zeros, businesses can make informed decisions to maximize weekly income. Remember that real-
world factors such as costs, market demand, and operational constraints should be integrated into
this model for comprehensive planning. Ultimately, this mathematical approach offers a foundation
for optimizing production and enhancing profitability in the coal industry.

Frequently Asked Questions

What is the formula for weekly revenue from selling X units of
coal?
The weekly revenue is given by R(x) = 241x - 2x^2 thousand.



How do you find the number of units (x) that maximizes
revenue?
You can find the maximum by taking the derivative of R(x), setting it to zero: R'(x) = 241 - 4x = 0,
which gives x = 60.25 units.

What is the maximum weekly revenue based on the given
function?
Substitute x = 60.25 into R(x): R(60.25) = 241(60.25) - 2(60.25)^2 ≈ 14,495.06 thousand dollars.

At what number of units sold does the revenue become zero?
Set R(x) = 0: 241x - 2x^2 = 0 => x(241 - 2x) = 0. So, x = 0 or x = 120.5 units.

What is the significance of the vertex of the parabola in the
revenue function?
The vertex represents the maximum revenue point, occurring at x = 60.25 units.

How many units of coal should be sold to generate at least
10,000 thousand dollars in revenue?
Solve 241x - 2x^2 ≥ 10,000: x ≈ 40.76 or x ≈ 49.24. So, selling approximately between 41 and 49
units ensures at least 10,000 thousand dollars in revenue.

What is the profit if 70 units of coal are sold?
Calculate R(70): 241(70) - 2(70)^2 = 16,870 - 9,800 = 7,070 thousand dollars.

Is there a point where selling more units decreases revenue?
Yes. Since the revenue function is quadratic with a negative coefficient for x^2, revenue decreases
after the maximum point at x ≈ 60.25 units.

Can the revenue function be used to determine the optimal
production level?
Yes. The maximum revenue occurs at the vertex, approximately at 60.25 units, indicating the optimal
production level.

Additional Resources
The Weekly Revenue From The Production And Sale Of X Units Of Coal Is Given By R(x) = 241x -
2x^2 Thousand
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Introduction

In the complex world of resource extraction and commodity markets, understanding the revenue
generated from production activities is crucial for stakeholders ranging from mine operators to
investors and policymakers. A particular focus of analysis is the revenue function associated with
coal production, which often involves intricate relationships between the volume produced and the
resulting income.

One such revenue model, expressed mathematically as R(x) = 241x - 2x² (where R(x) is the revenue
in thousands of dollars and x is the number of units of coal produced weekly), offers a compelling
case for detailed exploration. This quadratic function encapsulates the dynamics of production and
sales, illustrating how revenue initially increases with higher output but eventually diminishes due to
factors like market saturation, operational constraints, or diminishing demand.

This article conducts an in-depth investigation into the implications, characteristics, and practical
insights derived from this revenue function, providing a comprehensive understanding of the
economic nuances involved in coal production.

---

The Mathematical Framework: Deciphering R(x) = 241x - 2x²

Understanding the Components

The given revenue function:

\[ R(x) = 241x - 2x^2 \]

where:

- x: Number of coal units produced and sold weekly
- R(x): Total weekly revenue in thousands of dollars

can be broken down into two parts:

1. Linear component (241x): Represents the revenue generated per unit of coal sold, assuming a
consistent price of \$241 per unit, before considering any reductions or limitations.
2. Quadratic component (-2x²): Captures the diminishing returns or decreasing marginal revenue as
output increases, possibly due to factors like market saturation, increased costs, or price reductions
at higher production levels.

---

Analyzing the Revenue Function

1. Maximum Revenue and Its Significance

Since R(x) is quadratic with a negative leading coefficient (-2), the parabola opens downward,
indicating a maximum point exists. Finding this maximum point is crucial for understanding the



optimal production level to maximize revenue.

The vertex of a parabola \( y = ax^2 + bx + c \) occurs at:

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

Applying this to our function:

\[ a = -2,\quad b = 241 \]

\[ x_{max} = -\frac{241}{2 \times -2} = \frac{241}{4} = 60.25 \]

Since production units are discrete, it makes sense to consider production levels of 60 or 61 units
per week.

Maximum revenue:

\[ R(60.25) = 241 \times 60.25 - 2 \times (60.25)^2 \]

Calculating:

\[ R(60.25) \approx 241 \times 60.25 - 2 \times 3630.06 \]

\[ R(60.25) \approx 14,502.25 - 7,260.12 = 7,242.13 \text{ thousand dollars} \]

Thus, the maximum weekly revenue is approximately \$7.24 million when producing around 60 units.

2. Interpreting the Model in Practical Terms

- Initial increase: As production increases from zero, revenue increases linearly, reflecting the added
income from selling more units.
- Diminishing returns: Beyond a certain point (~60 units), additional production results in decreased
revenue, indicating market saturation or operational constraints.
- Zero revenue points: Setting R(x) to zero helps identify production levels where revenue ceases,
which are critical for strategic planning.

---

Critical Production Levels: Breakpoints and Industry Implications

1. Zero Revenue Points

Find x where R(x) = 0:

\[ 241x - 2x^2 = 0 \]

\[ x (241 - 2x) = 0 \]

Solutions:

- \( x = 0 \) (no production, no revenue)



- \( 241 - 2x = 0 \Rightarrow x = 120.5 \)

Interpretation:

- Revenue drops to zero when producing 120.5 units, which is impractical but indicates that beyond
approximately 120 units, the model predicts negative revenue—an unfeasible scenario, signaling the
limits of profitable operation.

2. Optimal Production Strategy

- To maximize revenue, aim for producing approximately 60 units per week.
- Producing significantly more than 120 units would, according to this model, lead to negative
revenue, which is not sustainable.

---

Broader Context and Industry Significance

Market Dynamics and Price Considerations

The quadratic revenue function reflects underlying market behaviors:

- Price elasticity: The initial linear term suggests a stable price per unit, but the quadratic term
indicates that increasing supply beyond a certain point depresses revenue, perhaps due to market
saturation or price wars.
- Operational constraints: Higher production levels may lead to increased costs, equipment strain, or
regulatory limits, effectively reducing profit margins and revenue.

Impacts of External Factors on Revenue

Several external factors could influence the accuracy and application of this model:

- Market demand fluctuations: Changes in global demand for coal can shift the revenue curve.
- Environmental policies: Stricter regulations may limit maximum feasible production levels.
- Technological advancements: Improved extraction or processing technologies could alter the
revenue dynamics, making the quadratic model less applicable over time.

---

Practical Applications and Recommendations

1. Production Planning

Operators should aim to produce around 60 units weekly to optimize revenue, as per the model.
Producing less would underutilize potential income, while more would risk diminishing returns.

2. Economic Decision-Making



Investors and managers can use the revenue function to:

- Estimate weekly income based on planned production levels.
- Assess the profitability of scaling operations.
- Identify the threshold where increasing output becomes counterproductive.

3. Limitations and Caveats

While the model provides valuable insights, it simplifies complex market realities. Factors such as
variable prices, operational costs, and external economic influences are not directly incorporated.
Therefore, it should be complemented with detailed cost-benefit analyses and market research.

---

Critical Evaluation and Future Considerations

Model Validity and Limitations

The quadratic revenue function offers an elegant mathematical representation but carries inherent
assumptions:

- Constant unit price: The linear coefficient (241) presumes a fixed selling price per unit, which may
not hold true in volatile markets.
- Symmetrical behavior: The parabola assumes symmetric diminishing returns, whereas real-world
data may exhibit asymmetry.
- Static environment: External factors like demand shifts or policy changes are not modeled
explicitly.

Potential Model Enhancements

To improve accuracy and applicability, future models could incorporate:

- Variable prices dependent on production volume.
- Cost functions to determine net profit rather than gross revenue.
- Market demand elasticity functions.

---

Conclusion

The mathematical exploration of the revenue function \( R(x) = 241x - 2x^2 \) reveals vital insights
into the production and sale of coal. Through analytical techniques, we identify an optimal
production level of approximately 60 units per week to maximize revenue, amounting to about \$7.24
million.

This model underscores the importance of balancing production volume with market realities,
operational constraints, and economic considerations. While simplified, it provides a valuable



framework for strategic planning and decision-making within the coal industry.

Future research and data collection should aim to refine such models, ensuring they reflect evolving
market conditions and technological advancements. Ultimately, integrating mathematical analyses
with practical industry insights can foster more sustainable and profitable resource management
strategies.
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