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When analyzing the financial performance of a business or evaluating the efficiency of a production

process, understanding the concepts of cost, revenue, and profit is fundamental. These concepts are

often modeled mathematically to facilitate calculations and strategic decision-making. In this context,

the marginal profit function becomes a crucial tool, as it indicates how profit changes with respect to

the quantity of units produced or sold. Given the cost function \( C(x) = 293 + 0.8x \) and the revenue

function \( R(x) = 3x - 0.05x^2 \), our goal is to determine the marginal profit function. This article will

guide you through the process step-by-step, providing a comprehensive understanding of the

underlying calculus and economic principles involved.

Understanding the Basics: Cost, Revenue, and Profit Functions

Before diving into the marginal profit function, it is essential to clarify what cost, revenue, and profit

functions represent and how they are interconnected.

Cost Function \( C(x) \)

The cost function models the total expenses incurred in producing \( x \) units of a product. It typically

includes fixed costs (costs that do not change with output, such as rent or salaries) and variable costs

(costs that change with the level of production).



- Fixed Cost: 293 (constant, independent of production level)

- Variable Cost per Unit: 0.8

Thus, the total cost increases linearly with the number of units produced.

Revenue Function \( R(x) \)

The revenue function models the total income generated from selling \( x \) units of the product. It is

often dependent on the selling price per unit, which can vary with the quantity sold.

- The given revenue function \( R(x) = 3x - 0.05x^2 \) indicates that revenue increases with \( x \)

initially but is affected by diminishing returns or market saturation effects, as suggested by the

quadratic term.

Profit Function \( P(x) \)

Profit is the difference between revenue and cost:

\[ P(x) = R(x) - C(x) \]

Calculating the profit function allows us to analyze how profit varies with production level and to

identify optimal production quantities.

Calculating the Profit Function \( P(x) \)

Given the provided functions for cost and revenue, let's derive the profit function explicitly.



Step 1: Write down the functions

- Cost function: \( C(x) = 293 + 0.8x \)

- Revenue function: \( R(x) = 3x - 0.05x^2 \)

Step 2: Subtract cost from revenue

\[

P(x) = R(x) - C(x) = (3x - 0.05x^2) - (293 + 0.8x)

\]

Step 3: Simplify the profit function

\[

P(x) = 3x - 0.05x^2 - 293 - 0.8x

\]

\[

P(x) = (3x - 0.8x) - 0.05x^2 - 293

\]

\[

P(x) = 2.2x - 0.05x^2 - 293

\]

Thus, the profit function is:

\[

\boxed{

P(x) = -0.05x^2 + 2.2x - 293

}

\]

This quadratic function models profit as a function of the number of units \( x \).



Understanding Marginal Profit

The marginal profit is the rate at which profit changes with respect to the number of units produced or

sold. In calculus terms, it is the derivative of the profit function:

\[

P'(x) = \frac{d}{dx} P(x)

\]

Calculating the marginal profit helps businesses determine the optimal production level—where profit is

maximized—and understand how small changes in output affect overall profitability.

Calculating the Marginal Profit Function

Given the profit function \( P(x) = -0.05x^2 + 2.2x - 293 \), we differentiate term-by-term:

Step 1: Differentiate the quadratic terms

\[

\frac{d}{dx} (-0.05x^2) = -0.1x

\]

\[

\frac{d}{dx} (2.2x) = 2.2

\]

\[

\frac{d}{dx} (-293) = 0

\]



Step 2: Write the marginal profit function

\[

P'(x) = -0.1x + 2.2

\]

Result:

\[

\boxed{

\text{Marginal profit function } P'(x) = -0.1x + 2.2

}

\]

This simple linear function indicates how the profit's rate of change varies with the production level \( x

\).

Interpreting the Marginal Profit Function

Understanding \( P'(x) = -0.1x + 2.2 \) offers valuable insights:

- When \( P'(x) > 0 \): Profit is increasing with additional units produced.

- When \( P'(x) < 0 \): Profit is decreasing with additional units produced.

- At \( P'(x) = 0 \): Profit is maximized; this is the critical point.

Finding the critical point:

\[

-0.1x + 2.2 = 0

\]

\[

0.1x = 2.2



\]

\[

x = \frac{2.2}{0.1} = 22

\]

This indicates that the profit reaches its maximum when producing 22 units.

Additional Insights:

- Rate of Change at \( x = 0 \): \( P'(0) = 2.2 \), meaning profit increases rapidly with initial production.

- Rate of Change at \( x = 22 \): \( P'(22) = -0.1(22) + 2.2 = -2.2 + 2.2 = 0 \).

Practical implications:

- Producing more than 22 units will start decreasing profit.

- Producing fewer than 22 units increases profit, but the marginal gain reduces as you approach 22.

Applications and Decision-Making

The marginal profit function is instrumental for businesses aiming to optimize production:

Finding Optimal Production Level: The maximum profit occurs at \( x = 22 \) units, as indicated by1.

the critical point where the marginal profit is zero.

Assessing Marginal Gains or Losses: For production levels less than 22, the marginal profit is2.

positive, suggesting increasing profit with additional units. For levels greater than 22, marginal

profit becomes negative, indicating profit decreases with further production.

Cost-Benefit Analysis: Marginal profit analysis helps decide whether increasing or decreasing3.

production is beneficial, considering costs and expected revenue.



Note on Limitations:

While the marginal profit function provides valuable insights, actual business decisions should also

consider other factors such as market demand, capacity constraints, and external economic conditions.

Conclusion

In summary, given the cost function \( C(x) = 293 + 0.8x \) and revenue function \( R(x) = 3x - 0.05x^2

\), we derived the profit function:

\[

P(x) = -0.05x^2 + 2.2x - 293

\]

Differentiating this profit function yields the marginal profit function:

\[

P'(x) = -0.1x + 2.2

\]

This linear function reveals that the profit increases with production up to 22 units, beyond which it

begins to decline. Understanding and applying the marginal profit function enables businesses to

optimize their production, maximize profits, and make informed strategic decisions. Whether you are

analyzing manufacturing processes or evaluating sales strategies, mastering the calculation and

interpretation of marginal profit is essential for effective financial management.

Frequently Asked Questions



What is the marginal profit function if the cost function is C(x) = 293

+ 0.8x and the revenue function is R(x) = 3x - 0.05x?

First, simplify R(x): R(x) = (3 - 0.05)x = 2.95x. The marginal revenue is the derivative R'(x) = 2.95. The

marginal cost is the derivative C'(x) = 0.8. Therefore, the marginal profit function is P'(x) = R'(x) - C'(x)

= 2.95 - 0.8 = 2.15.

How do you find the marginal profit function from the given cost and

revenue functions?

Determine the derivatives of both functions: R'(x) for revenue and C'(x) for cost. Then, subtract the

marginal cost from the marginal revenue: P'(x) = R'(x) - C'(x).

What is the significance of the marginal profit function in business?

The marginal profit function indicates how profit changes with each additional unit produced or sold,

helping businesses optimize production levels for maximum profit.

Can the marginal profit function be used to find the optimal production

level?

Yes, by setting the marginal profit function to zero and solving for x, businesses can identify the

production level where profit is maximized.

What is the numerical value of the marginal profit function for the

given functions?

The marginal profit function is P'(x) = 2.15, a constant, indicating that profit increases by 2.15 units per

additional unit produced.



Is the marginal profit function constant or variable in this case?

Since the derivatives R'(x) and C'(x) are constants, the marginal profit function P'(x) = 2.15 is constant.

How does the simplifying of R(x) affect the calculation of the marginal

profit?

Simplifying R(x) to 2.95x makes calculating its derivative straightforward and ensures an accurate

marginal revenue, which is essential for computing the marginal profit.

What assumptions are made in deriving the marginal profit function

from these given functions?

It is assumed that the cost and revenue functions are accurate and continuously differentiable, and

that the derivative represents the marginal rate at which cost and revenue change with respect to x.

What is the practical application of knowing the marginal profit

function in decision making?

Knowing the marginal profit helps businesses make informed decisions about production levels,

pricing, and optimizing profit margins by understanding how profit responds to changes in output.

Additional Resources

Find the Marginal Profit Function If Cost and Revenue Are Given By C(x) = 293 + 0.8x And R(x) = 3x -

0.05x

Understanding how to find the marginal profit function when given specific cost and revenue functions

is a fundamental skill in calculus and business analysis. This process provides valuable insights into

how profit changes with respect to the number of units produced and sold, enabling managers and

entrepreneurs to make informed decisions about production levels and pricing strategies. In this guide,



we will explore the detailed steps to determine the marginal profit function given the cost function \(

C(x) = 293 + 0.8x \) and the revenue function \( R(x) = 3x - 0.05x^2 \).

---

Introduction to Profit, Cost, and Revenue Functions

Before diving into the calculations, it is essential to understand the foundational concepts:

- Cost Function \( C(x) \): Represents the total cost of producing \( x \) units of a product. It includes

fixed costs (costs that do not change with production volume) and variable costs (costs that vary

directly with the number of units produced).

- Revenue Function \( R(x) \): Represents the total income generated from selling \( x \) units. It

depends on the selling price per unit and the quantity sold.

- Profit Function \( P(x) \): Represents the net gain or loss from selling \( x \) units, calculated as the

difference between revenue and cost:

\[

P(x) = R(x) - C(x)

\]

- Marginal Profit Function: The derivative of the profit function with respect to \( x \), denoted as \( P'(x)

\). It indicates the rate at which profit changes as the number of units produced and sold increases.

---

Step 1: Clarify the Given Functions

Let's examine the provided functions:



- Cost Function:

\[

C(x) = 293 + 0.8x

\]

Here:

- Fixed costs: 293

- Variable cost per unit: 0.8

- Revenue Function:

\[

R(x) = 3x - 0.05x^2

\]

This quadratic form suggests that the revenue per unit decreases as the quantity \( x \) increases,

possibly due to factors like market saturation or price discounts.

---

Step 2: Derive the Profit Function \( P(x) \)

The profit function is obtained by subtracting the total cost from total revenue:

\[

P(x) = R(x) - C(x)

\]

Plugging in the given functions:



\[

P(x) = (3x - 0.05x^2) - (293 + 0.8x)

\]

Simplify step by step:

\[

P(x) = 3x - 0.05x^2 - 293 - 0.8x

\]

Combine like terms:

\[

P(x) = (3x - 0.8x) - 0.05x^2 - 293

\]

\[

P(x) = 2.2x - 0.05x^2 - 293

\]

This is the profit function expressed explicitly in terms of \( x \).

---

Step 3: Find the Marginal Profit Function \( P'(x) \)

The marginal profit function is the derivative of \( P(x) \) with respect to \( x \):

\[

P'(x) = \frac{d}{dx} [2.2x - 0.05x^2 - 293]

\]



Calculating derivatives term-by-term:

- Derivative of \( 2.2x \) is \( 2.2 \)

- Derivative of \( -0.05x^2 \) is \( -0.1x \)

- Derivative of \( -293 \) is 0

Therefore:

\[

P'(x) = 2.2 - 0.1x

\]

This function tells us how the profit changes with each additional unit produced and sold.

---

Step 4: Interpret the Marginal Profit Function

The marginal profit function \( P'(x) = 2.2 - 0.1x \) has several practical implications:

- When \( P'(x) > 0 \): Profit is increasing with additional units produced.

- When \( P'(x) < 0 \): Profit is decreasing with additional units produced.

- When \( P'(x) = 0 \): Profit is maximized; this is the optimal production level.

To find the production level where profit is maximized, set \( P'(x) = 0 \):

\[

2.2 - 0.1x = 0

\]

\[

0.1x = 2.2



\]

\[

x = \frac{2.2}{0.1} = 22

\]

Thus, producing 22 units maximizes profit.

---

Step 5: Additional Analysis and Applications

a. Marginal Revenue and Cost

- The derivative of revenue, \( R'(x) \), indicates the marginal revenue:

\[

R'(x) = \frac{d}{dx} (3x - 0.05x^2) = 3 - 0.1x

\]

- The derivative of cost, \( C'(x) \):

\[

C'(x) = \frac{d}{dx} (293 + 0.8x) = 0.8

\]

- The marginal profit can also be viewed as:

\[

P'(x) = R'(x) - C'(x) = (3 - 0.1x) - 0.8 = 2.2 - 0.1x

\]



which confirms our earlier calculation.

b. Economic Implications

Knowing the marginal profit function helps in:

- Decision-making about production levels: Producing around 22 units yields maximum profit.

- Pricing strategies: Adjusting prices to shift revenue functions and improve profitability.

- Cost management: Identifying how costs behave as production increases.

---

Step 6: Summary

To summarize, given the cost and revenue functions:

- Cost function: \( C(x) = 293 + 0.8x \)

- Revenue function: \( R(x) = 3x - 0.05x^2 \)

The profit function is:

\[

P(x) = 2.2x - 0.05x^2 - 293

\]

And the marginal profit function is:

\[

\boxed{

P'(x) = 2.2 - 0.1x

}



\]

This marginal profit function indicates how profit changes with production quantity and allows us to

determine the optimal production level for maximum profit.

---

Final Thoughts

Mastering how to find the marginal profit function from given cost and revenue functions is a crucial

tool in economic analysis and business management. It provides insights into the efficiency of

production, helps optimize profit, and informs strategic decision-making. Whether you're a student, an

entrepreneur, or an analyst, understanding these calculations enhances your ability to interpret and

utilize mathematical models in real-world scenarios.

---

Remember: Always verify the functions' forms and interpret the results within the context of the specific

business or economic environment to make sound decisions.
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