For The Cost Function C(q) = 200 3q 8q2 4q3, What
Is The Average Fixed Cost Of Producing Six Units Of

For The Cost Function C(q) = 200 + 3q + 8q"2 + 4q9*3, What Is The Average Fixed Cost Of Producing Six
Units Of is a common question in microeconomics and managerial accounting. Understanding how to
compute fixed costs, especially in the context of a given cost function, is essential for business decision-
making, cost analysis, and optimizing production levels. In this article, we will explore the concepts of fixed
costs, variable costs, total costs, and average costs, and apply these principles to analyze the specific cost

function provided, focusing particularly on calculating the average fixed cost for producing six units.

Understanding Cost Functions in Economics

Before diving into calculations, it’s important to understand the fundamental components of a typical cost

function and the terminology involved.

What Is a Cost Function?

A cost function expresses the total cost incurred by a firm to produce a certain quantity of output (q). It

generally includes both fixed and variable costs and can be represented mathematically as:
\[ C(q) = \text{Fixed Costs} + \text{Variable Costs} \]

In this context, the cost function provided is:

\[ C(q) =200 + 3q + 8q"2 + 49”3 \]

This function models how the total cost changes as output quantity q varies.

Components of the Cost Function

- Fixed Costs (FC): Costs that do not change with the level of output. They are incurred even if no units are
produced.

- Variable Costs (VC): Costs that vary directly with the production level.

- Total Cost (TC): Sum of fixed and variable costs at each level of output.

In the given function, the fixed cost is the constant term, while the remaining terms depend on q.



Analyzing the Cost Function: Components Breakdown

Let’s analyze the provided cost function:

\[ C(q) =200 + 3q + 8q"2 + 49”3 \]

- Fixed Cost (FC): The constant term, which is 200. This cost remains unchanged regardless of how many
units are produced.

- Variable Cost (VC): The terms involving q: \( 3q + 8q"2 + 4g"3\)

Understanding this breakdown allows us to compute various cost measures, including average fixed cost,

average variable cost, and average total cost.

Calculating Fixed Costs and Average Fixed Cost

What Is Fixed Cost?

Fixed costs are expenses that do not vary with output quantity. In this case, from the cost function:
\[ FC =200 \]

This cost is incurred even if no units are produced.

What Is Average Fixed Cost (AFC)?

Average Fixed Cost is the fixed cost per unit of output, calculated as:
\[ AFC(q) = \frac{FC}{q} \]

This measure helps in understanding how fixed costs are spread over the units produced, which decreases

as production increases.

Calculating AFC for Six Units

Given q = 6:

\[ AFC(6) = \frac{200}{6} \approx 33.33 \]



Thus, producing six units results in an average fixed cost of approximately $33.33 per unit.

Calculating Total Cost and Average Total Cost

‘While the focus is on fixed costs, understanding total and average total costs provides context for overall cost

analysis.

Total Cost at q=6

Plugging gq=6 into the original cost function:
\[ C(6) = 200 + 3(6) + 8(6)"2 + 4(6)"3 \]
Calculations:

-\( 3 \times 6 = 18 )

- \( 8 \times 36 =288 \)
-\( 4 \times 216 = 864 \)
Adding all terms:

\[ C(6) = 200 + 18 + 288 + 864 = 1370 \]

Total cost of producing six units is $1370.

Average Total Cost (ATC)

Average Total Cost is total cost divided by the number of units:
\[ ATC(6) = \frac{C(6)}{6} = \frac{1370}{6} \approx 228.33 \]

This indicates that, on average, each unit costs approximately $228.33 to produce.

Understanding the Significance of Fixed Cost in Production

Decisions

Fixed costs, while not influencing the marginal cost of producing additional units, are crucial in decision-



making, especially in the short run.

Why Fixed Costs Matter

- Fixed costs are sunk costs in the short term, meaning they do not change with output.

- Firms aim to cover their fixed costs through revenues, with variable costs affecting marginal production
decisions.

- High fixed costs can incentivize firms to produce more units to dilute fixed costs per unit (economies of

scale).

Implications of Fixed Cost on Pricing and Profitability

Knowing the fixed cost helps in setting prices that cover costs and achieve profitability. For example, if the

price per unit is less than the average total cost, the firm incurs losses at that production level.

Additional Cost Measures and Analysis

Beyond fixed costs, it’s useful to analyze variable costs and marginal costs for comprehensive cost

management.

Variable Cost at =6

Using the variable part of the cost function:
\[ VC(q) = 3q + 89”2 +4q"3 \]

At g=6:

\[ VC(6) = 18 + 288 + 864 = 1170 \]

Total variable cost for six units is $1170.

Average Variable Cost (AVC)

Average Variable Cost at q=6:
\[ AVC(6) = \frac{VC(6)}{6} = \frac{1170}{6} = 195 \]

Average variable cost per unit is $195.



Marginal Cost (MC)

Marginal cost indicates the cost of producing one additional unit and is derived from the derivative of the

total cost function:

\[ MC(q) = \frac{dC}{dq} = 3 + 16q + 129”2 \]

At g=6:

\[ MC(6) = 3 + 16 \times 6 + 12 \times 36 = 3 + 96 + 432 = 531 \]

The marginal cost of producing the seventh unit is $531.

Conclusion: Summary of Findings

To summarize, given the cost function \( C(q) = 200 + 3q + 8q"2 + 4q"3 \):

- Fixed Cost (FC): $200

- Average Fixed Cost (AFC) at q=6: approximately $33.33
- Total Cost at q=6: $1370

- Variable Cost at q=6: $1170

- Average Variable Cost (AVC): $195

- Average Total Cost (ATC): approximately $228.33

- Marginal Cost at q=6: $531

Understanding these components helps managers and economists analyze production efficiency, cost
behavior, and pricing strategies. In particular, knowing the average fixed cost at a specific production level

allows firms to assess how fixed costs are distributed across units, influence pricing decisions, and evaluate

economies of scale.

Practical Application: Why Fixed Costs Matter in Business
Strategy

Recognizing fixed costs' role helps businesses in various strategic decisions:

¢ Setting optimal production levels to minimize average total costs.

¢ Deciding whether to expand or contract production based on cost behavior.



¢ Pricing products to ensure covering fixed and variable costs for profitability.

¢ Planning capital investments that impact fixed costs in the long run.

For example, if a company considers increasing production from 6 to 12 units, it can analyze how fixed costs
are spread over more units, potentially lowering the average fixed cost and making the business more

competitive.

Final Remarks

Accurate cost analysis, including fixed and variable components, is fundamental for effective business
management. The explicit calculation of fixed costs and their per-unit impact provides insights into
operational efficiency and financial planning. By understanding the cost structure, firms can make
informed decisions about production levels, pricing strategies, and investment opportunities to maximize

profitability and ensure long-term sustainability.

If you have further questions about cost functions, production analysis, or related economic topics,
consulting with a professional economist or financial analyst can provide tailored insights to fit specific

business contexts.

Frequently Asked Questions

What is the formula for the cost function given in the problem?

The cost function is C(q) = 200 + 3q + 8q* + 4q°.

How do you calculate the average fixed cost when producing six units?

Average fixed cost is calculated by dividing the fixed cost component by the number of units produced. In

this case, fixed costs are the constant term, which is 200, so the average fixed cost at q = 6 is 200 divided by
6.

What is the average fixed cost of producing six units of the product?

The average fixed cost is 200 / 6 = 33.33.



Does the total cost function include fixed costs, variable costs, or both?

The total cost function includes both fixed costs (200) and variable costs (3q + 8q* + 4q°).

How can understanding the average fixed cost help in business decision-
making?

Knowing the average fixed cost helps businesses determine how fixed expenses are spread over production

units, aiding in pricing, profitability analysis, and scaling production efficiently.

Additional Resources

For The Cost Function C(q) = 200 + 3q + 8q* + 4q°, What Is The Average Fixed Cost Of Producing Six
Units Of?

Understanding the cost structure of production is essential for businesses aiming to maximize efficiency and
profitability. When analyzing how costs change with output, one of the key metrics to examine is the
average fixed cost (AFC). This measure helps determine how fixed costs are distributed across different
levels of production, providing insight into cost management and pricing strategies. In this article, we'll
explore how to compute the average fixed cost given a specific cost function and a production quantity,

focusing on the case of producing six units.

Understanding Cost Functions in Economics

Before diving into calculations, it's crucial to grasp the basics of cost functions and their components:

- Total Fixed Cost (TFC): Costs that do not change with the level of output, such as rent or machinery.

- Total Variable Cost (TVC): Costs that vary directly with the level of output, like raw materials and labor.
- Total Cost (C(q)): Sum of fixed and variable costs for producing q units:

C(q) = TFC + TVC(q)

- Average Fixed Cost (AFC): Fixed cost per unit of output:

AFC(q) =TFC/q

- Average Variable Cost (AVC): Variable cost per unit:

AVC(q) =TVC(q) / q



- Average Total Cost (ATC): Total cost per unit:
ATC(q)=C(q)/q

In our case, the cost function provided is:

C(q) = 200 + 3q + 8q* + 4q°

This function encapsulates both fixed and variable costs, but to find the average fixed cost, we need to

identify the fixed component explicitly.

Breaking Down the Cost Function

Given the cost function:
C(q) =200 + 3q + 8q* + 4q°

- The constant term, 200, represents the fixed cost. It remains unchanged regardless of the level of output.

- The remaining terms, 3q + 8q* + 4q°, represent variable costs that depend on the quantity produced, g.

This interpretation aligns with typical cost function structures where fixed costs are constant and variable

costs are functions of output.

Calculating the Average Fixed Cost for q = 6 Units

To find the average fixed cost (AFC) when producing six units:

1. Identify the Fixed Cost (TFC):
From the cost function, TFC = 200

2. Determine the Quantity (q):

Given as q = 6 units

3. Apply the AFC formula:



AFC(q) =TFC/q
4. Compute the AFC:
AFC(6) =200/ 6 ~ 33.33

Result:

The average fixed cost of producing six units is approximately $33.33 per unit.

Implications of the Average Fixed Cost

Understanding the AFC provides valuable insights:

- Economies of Scale: As production increases, AFC decreases because fixed costs are spread over more units.
- Cost Management: Recognizing fixed costs helps in pricing strategies and profit margin calculations.

- Break-even Analysis: Knowing fixed costs assists in determining the minimum sales volume needed to

cover costs.

In our specific case, producing six units results in an AFC of about $33.33 per unit, which indicates that

fixed costs are effectively distributed across these units.

Additional Considerations and Calculations

While our primary goal was to find the AFC for q = 6, it's beneficial to understand related concepts:
1. Total Variable Cost at q = 6

Calculate TVC(6):

TVC(6) = C(6) - TFC

First, compute C(6):

C(6) = 200 + 3(6) + 8(6)* + 4(6)°
=200 + 18 + 8(36) + 4(216)



=200 + 18 + 288 + 864
=200 + 18 + 288 + 864 = 1370

Now, subtract fixed costs:

TVC(6) = 1370 - 200 = 1170

Average variable cost at q=6:

AVC(6) = TVC(6) / 6 = 1170 / 6 = 195
2. Total Cost at q = 6

Already calculated as C(6) = 1370

3. Average Total Cost at = 6

ATC(6) = C(6) / 6 = 1370 / 6 ~ 228.33

Summary and Key Takeaways

- The fixed cost component in the cost function is 200.

- The average fixed cost when producing six units is:
AFC(6) =200 / 6 ~ $33.33

- The total variable cost at this level is 1170, leading to a high average variable cost of $195 per unit.
- The total cost of producing six units is $1370, with an average total cost of approximately $228.33 per unit.

Final Thoughts

Understanding how fixed and variable costs interplay is vital for making informed production decisions.
The cost function provided allows for straightforward calculations of fixed costs and their distribution across
units. Producing six units results in an average fixed cost of roughly $33.33 per unit, illustrating how fixed

costs diminish on a per-unit basis as output expands. This insight supports strategic planning, especially in



determining optimal production levels and pricing strategies to ensure profitability.

By analyzing cost functions thoroughly, businesses can better anticipate costs, manage resources efficiently,

and position themselves competitively in their respective markets.
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