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If The Cost Of A Certain Product Is Given By C (x) = 1300 + 4x / 10 Find The
Marginal Average Cost Function is a fundamental question in the realm of
economics and calculus, particularly when analyzing production costs and
efficiency. Understanding how to derive the marginal average cost function
from a given total cost function enables businesses and economists to make
informed decisions about production levels, cost management, and profit
maximization. This article aims to explore this problem comprehensively,
breaking down the concepts involved, providing step-by-step calculations, and
discussing the significance of the marginal average cost function in
practical scenarios.

Understanding the Cost Function C(x)

What Is the Cost Function?
The cost function, denoted as C(x), represents the total cost incurred in
producing x units of a product. It typically includes fixed costs (costs that
do not change with production volume) and variable costs (costs that vary
directly with production). In our case, the given cost function is:

\[ C(x) = 1300 + \frac{4x}{10} \]

which can be simplified further to better understand its components.

Simplifying the Cost Function
Let's simplify the given function:

\[
C(x) = 1300 + \frac{4x}{10}
\]

Dividing numerator and denominator:

\[
C(x) = 1300 + 0.4x
\]

Here:
- 1300 is the fixed cost (cost independent of production volume).



- 0.4x represents the variable cost, which increases proportionally with the
number of units produced.

Key Concepts: Average Cost, Marginal Cost, and
Their Importance

Average Cost (AC)
The average cost is the cost per unit of output, calculated as:

\[
AC(x) = \frac{C(x)}{x}
\]

It indicates the cost to produce each unit on average at a certain production
level.

Marginal Cost (MC)
The marginal cost represents the rate at which total cost changes with
respect to the change in the quantity produced:

\[
MC(x) = C'(x)
\]

It is the derivative of the total cost function with respect to x.

Why Are These Concepts Important?
- Decision-Making: Understanding the costs helps in determining optimal
production levels.
- Pricing Strategies: Knowing costs influences pricing to ensure
profitability.
- Efficiency Analysis: Marginal costs can indicate efficiencies or
inefficiencies at different production levels.

Deriving the Average Cost Function

Step 1: Write the Simplified Cost Function
As established:



\[
C(x) = 1300 + 0.4x
\]

Step 2: Calculate the Average Cost \( AC(x) \)
Using the formula:

\[
AC(x) = \frac{C(x)}{x} = \frac{1300 + 0.4x}{x}
\]

Divide numerator terms by x:

\[
AC(x) = \frac{1300}{x} + 0.4
\]

This expression shows that the average cost consists of a fixed component
(\(\frac{1300}{x}\)) that decreases as x increases, and a constant component
(0.4), representing the variable cost per unit.

Finding the Marginal Average Cost Function

Step 1: Understand the Relation
The marginal average cost function is the derivative of the average cost
function with respect to x:

\[
MAC(x) = \frac{d}{dx} [AC(x)]
\]

This derivative indicates how the average cost per unit changes as production
level x varies.

Step 2: Differentiate \( AC(x) \)
Recall:

\[
AC(x) = \frac{1300}{x} + 0.4
\]

Differentiating term by term:



\[
\frac{d}{dx} \left( \frac{1300}{x} \right) + \frac{d}{dx} (0.4)
\]

The derivative of \(\frac{1300}{x}\) is:

\[
- \frac{1300}{x^2}
\]

The derivative of a constant (0.4) is zero.

Therefore:

\[
MAC(x) = - \frac{1300}{x^2}
\]

This function tells us how the average cost per unit decreases (or increases)
as production volume changes.

Interpreting the Marginal Average Cost Function

Behavior of \( MAC(x) \)
- The negative sign indicates that the average cost per unit decreases as x
increases, which is typical due to fixed costs being spread over more units.
- As x becomes very large, \(\frac{1300}{x^2}\) approaches zero, implying the
average cost stabilizes around the variable cost (0.4).
- For small values of x, the magnitude of \( MAC(x) \) is large, indicating
significant decreases in average cost with increased production.

Practical Implications
- Economies of Scale: The decreasing average cost suggests economies of
scale, where increasing production reduces unit costs.
- Cost Management: Companies should aim for higher production levels to
minimize average costs, but must also consider demand and capacity
constraints.
- Pricing Strategy: Recognizing how costs change with output helps in setting
competitive prices while maintaining profitability.

Additional Considerations and Applications



Optimal Production Level
To find the production level where average cost is minimized, set the
derivative of \( AC(x) \) to zero:

\[
\frac{d}{dx} AC(x) = 0
\]

From earlier:

\[
MAC(x) = - \frac{1300}{x^2}
\]

Since the derivative is always negative for \( x > 0 \), the average cost
decreases indefinitely as x increases, approaching the variable cost of 0.4.
Thus, the minimum average cost is approached at very large production levels.

Limitations of the Model
- The model assumes linear variable costs, which may not hold in real-world
scenarios.
- Fixed costs are constant; in practice, they may vary due to other factors.
- External factors like market demand, capacity constraints, and supply chain
issues are not considered.

Summary of Key Formulas

Total cost function: \( C(x) = 1300 + 0.4x \)

Average cost function: \( AC(x) = \frac{1300}{x} + 0.4 \)

Marginal average cost function: \( MAC(x) = - \frac{1300}{x^2} \)

Conclusion
Understanding how to derive and interpret the marginal average cost function
from a total cost function is essential in economic analysis and managerial
decision-making. The process involves simplifying the total cost, calculating
the average cost, and then differentiating to find the marginal average cost.
In our case, the derived function \( MAC(x) = - \frac{1300}{x^2} \) reveals
the decreasing nature of average costs with increasing production,
highlighting the benefits of scale and efficiency. Whether for setting
production targets or analyzing cost behavior, mastering these concepts



provides valuable insights into cost management and operational efficiency.

---

Remember: The key takeaway is that the marginal average cost function
indicates how the cost per unit changes as you produce more units. Its
negative value in this case confirms that increasing production reduces the
average cost, emphasizing the importance of economies of scale in
manufacturing and business operations.

Frequently Asked Questions

What is the cost function given in the problem?
The cost function is C(x) = 1300 + (4x) / 10.

How do you simplify the given cost function C(x)?
Simplify by dividing 4x by 10 to get C(x) = 1300 + 0.4x.

What is the average cost function in terms of C(x)?
The average cost function is A(x) = C(x) / x.

How do you derive the marginal average cost function
from C(x)?
First, find the average cost function A(x) = C(x)/x, then take its derivative
with respect to x to find the marginal average cost.

What is the average cost function for this
particular cost function?
A(x) = (1300 + 0.4x) / x = 1300/x + 0.4.

How do you compute the derivative of the average
cost function to find the marginal average cost?
Differentiate A(x) = 1300/x + 0.4 with respect to x: dA/dx = -1300/x^2.

What is the expression for the marginal average cost
function here?
The marginal average cost function is the derivative of A(x): M(x) = -1300 /
x^2.



What does the marginal average cost function
indicate in this context?
It indicates how the average cost per unit changes as the production quantity
x changes.

At what value of x is the marginal average cost
zero?
Since M(x) = -1300 / x^2, it never equals zero; it approaches zero as x
approaches infinity.

Why is finding the marginal average cost function
important?
It helps determine how the average cost per unit varies with production
levels, aiding in cost management and decision-making.

Additional Resources
Understanding the Cost Function and Deriving the Marginal Average Cost
Function

In the realm of economics and cost analysis, understanding how costs change
with production levels is fundamental. When analyzing a product's cost
behavior, especially for decision-making, it’s crucial to comprehend various
cost functions and their derivatives. Here, we explore a specific cost
function, its components, and how to derive the Marginal Average Cost (MAC)
function, providing a comprehensive understanding suitable for students,
professionals, or anyone interested in cost analysis.

---

Introduction to Cost Functions

Before diving into the specific cost function provided, it’s important to
grasp the basics of cost functions and related concepts:

- Total Cost (C(x)): The total expense incurred in producing x units of a
product.
- Average Cost (AC(x)): The cost per unit, calculated as total cost divided
by the number of units, i.e., AC(x) = C(x)/x.
- Marginal Cost (MC(x)): The rate at which total cost changes with respect to
the number of units produced, i.e., MC(x) = dC(x)/dx.
- Marginal Average Cost (MAC(x)): The rate at which the average cost changes



as output increases; mathematically, MAC(x) = d(AC(x))/dx.

---

Given Cost Function Analysis

The cost function provided is:

\[ C(x) = 1300 + \frac{4x}{10} \]

This expression appears to include a fixed cost component and a variable
component, but the notation warrants careful interpretation.

Clarifying the Cost Function

- The cost function is expressed as:

\[ C(x) = 1300 + \frac{4x}{10} \]

- This can be simplified:

\[ C(x) = 1300 + 0.4x \]

- Here:

- Fixed Cost (FC): 1300 (cost incurred regardless of output level).
- Variable Cost (VC): 0.4x (cost that varies with the quantity produced).

This form signifies a linear cost function, common in many production models
where costs increase proportionally with output.

---

Key Components of the Cost Function

Understanding the components of this cost function is vital:

- Fixed Cost (FC): 1300 units of currency, representing expenses like
equipment, rent, or salaries that remain constant regardless of production
volume.
- Variable Cost per Unit (VC/u): 0.4 units of currency per unit produced,
reflecting costs that scale directly with output, such as raw materials.

Implications of the Cost Function

- The linearity indicates that the cost per additional unit remains constant



at 0.4.
- As production increases, total costs increase at a steady rate of 0.4 units
per unit.

---

Deriving the Average Cost Function

The average cost function (AC(x)) is vital for understanding cost efficiency
per unit:

\[
AC(x) = \frac{C(x)}{x}
\]

Substituting the given cost function:

\[
AC(x) = \frac{1300 + 0.4x}{x}
\]

Simplify expression:

\[
AC(x) = \frac{1300}{x} + 0.4
\]

Interpretation:

- The average fixed cost per unit decreases as production increases, which
aligns with the economic principle of spreading fixed costs over more units.
- The variable cost per unit remains constant at 0.4, so the average cost
will approach this value as x becomes large.

---

Calculating the Marginal Average Cost Function

The core of this analysis lies in finding the Marginal Average Cost (MAC),
which measures how the average cost changes with each additional unit of
output.

Mathematical Approach:

Given:



\[
AC(x) = \frac{1300}{x} + 0.4
\]

To find d(AC(x))/dx, differentiate with respect to x:

\[
MAC(x) = \frac{d}{dx} \left( \frac{1300}{x} + 0.4 \right)
\]

Since 0.4 is a constant, its derivative is zero:

\[
MAC(x) = \frac{d}{dx} \left( \frac{1300}{x} \right)
\]

Recall that:

\[
\frac{d}{dx} \left( \frac{k}{x} \right) = - \frac{k}{x^2}
\]

Applying this:

\[
MAC(x) = - \frac{1300}{x^2}
\]

Final Expression:

\[
\boxed{
MAC(x) = - \frac{1300}{x^2}
}
\]

Implication:

- The negative sign indicates that the average cost decreases as production
increases, which makes sense since fixed costs are spread over more units.
- The magnitude diminishes as x increases, approaching zero but never
becoming positive or negative in the context of cost change.

---

Interpreting the Marginal Average Cost Function

Understanding the MAC function’s behavior is critical:



- Negative Value: The negative MAC indicates a decreasing average cost with
increased production, typical in economies of scale.
- Rate of Change: As \( x \to \infty \), \( MAC(x) \to 0 \); meaning the
average cost stabilizes at the variable cost level (0.4).
- At Low Production Levels: When production is small, the magnitude of MAC is
large, indicating rapid changes in average cost.

Practical Insights:

- Economies of Scale: The decreasing MAC suggests that increasing production
reduces the per-unit cost, which can inform business expansion strategies.
- Cost Optimization: Knowing how the average cost behaves helps in
identifying optimal production levels where costs are minimized.

---

Additional Considerations and Real-World
Applications

While the analysis above is mathematically straightforward, real-world
scenarios require further considerations:

- Non-linear Cost Functions: Many industries experience non-linear costs due
to factors like increasing marginal costs or economies of scale breaking down
at high production levels.
- Capacity Constraints: Actual production might be limited, affecting the
applicability of the continuous model.
- Market Dynamics: External factors like raw material prices, labor costs,
and technological innovations influence cost functions.

Practical Applications:

- Pricing Strategies: Businesses can set prices based on their average costs
to ensure profitability.
- Production Planning: Understanding how costs change with output guides
decisions on optimal production levels.
- Cost Management: Identifying fixed and variable components assists in cost
reduction initiatives.

---

Summary and Final Remarks

In conclusion, analyzing the cost function \( C(x) = 1300 + 0.4x \) reveals
vital insights about cost behavior:



- The average cost function is:

\[
AC(x) = \frac{1300}{x} + 0.4
\]

- The marginal average cost function is:

\[
MAC(x) = - \frac{1300}{x^2}
\]

This negative MAC indicates that as production increases, the average cost
per unit decreases due to the spreading of fixed costs, approaching the
variable cost of 0.4. This illustrates classic economies of scale and has
important implications for production and pricing strategies.

Final thoughts:

- Such analysis provides a foundation for more sophisticated models,
especially when costs are non-linear.
- Understanding the derivatives of cost functions enables businesses to make
informed decisions about scaling production, pricing, and cost management.
- Always consider external factors and real-world complexities beyond the
simplified mathematical models for comprehensive decision-making.

By mastering these concepts, students and professionals can better interpret
cost data and optimize operational efficiency, ultimately leading to more
profitable and sustainable business practices.
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