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Increasing is a fundamental concept in microeconomics that helps firms determine how costs change
as production levels vary. Marginal cost (MC) is the additional cost incurred by producing one more
unit of output. In this article, we will explore how to interpret the given marginal cost function, calculate
the extra or additional cost associated with increasing production, and understand its implications for

decision-making.

What Is a Marginal Cost Function?

Definition of Marginal Cost

Marginal cost is the rate at which total cost changes with respect to quantity produced. Mathematically,

it is the derivative of the total cost function (TC) with respect to quantity (Q):

e MC = d(TC)/dQ



Understanding MC allows firms to optimize production levels, maximize profits, and minimize costs.

The Given Marginal Cost Function

The marginal cost function provided is:

e MC = 143 - 2Q + 0.6Q"2

This quadratic form indicates that the marginal cost varies with the level of output (Q) in a non-linear

manner, reflecting complexities in production costs.

Calculating the Extra Cost of Increasing Production

Understanding the Concept of 'Extra Cost'

The 'extra cost' or incremental cost of increasing production by one unit at a specific level of output is
essentially the marginal cost at that quantity. Therefore, to find the additional cost of increasing

production, we evaluate the marginal cost function at the desired level of Q.

Methodology for Calculation

To calculate the extra cost:

1. Identify the current production level (Q).

2. Plug the value of Q into the marginal cost function.



3. The result gives the approximate additional cost for producing one more unit at that level.

Calculating the Extra Cost at Different Production Levels

Let's explore how the extra cost varies at different levels of Q.

Example 1: When Q = 10

Calculate MC when Q = 10:

MC = 143 - 2(10) + 0.6(10)"2
143 - 20 + 0.6(100)

143 - 20 + 60

183

Interpretation:

The additional cost of producing the 11th unit when Q = 10 is approximately 183 units of currency.

Example 2: When Q = 20

Calculate MC when Q = 20:

MC = 143 - 2(20) + 0.6(20)"2
= 143 - 40 + 0.6(400)

143 - 40 + 240

343

Interpretation:

The extra cost of producing the 21st unit at Q = 20 is approximately 343 units of currency.

Example 3: When Q = 30

Calculate MC when Q = 30:



MC = 143 - 2(30) + 0.6(30)"2
= 143 - 60 + 0.6(900)

143 - 60 + 540

623

Interpretation:
The marginal (extra) cost of increasing production from Q=30 to Q=31 is approximately 623 units of

currency.

Analyzing the Behavior of the Marginal Cost Function

Graphical Interpretation

Plotting the marginal cost function against Q reveals how costs evolve with increased output:

- Initially, the MC decreases, reaches a minimum point, then increases.

- The quadratic term (0.6Q"2) indicates that costs eventually rise sharply as Q increases.

Finding the Minimum Point of MIC

Since MC is quadratic in Q, its minimum occurs where its derivative (with respect to Q) equals zero.

1. Derive MC with respect to Q:

d(MC)/dQ = -2 + 1.2Q

2. Set derivative to zero to find minimum:

-2 +1.20=0



=> 1.2Q = 2
=>Q=2/1.2 =~ 1.6667

Conclusion:
The marginal cost reaches its minimum at approximately Q [l 1.67 units, after which it starts

increasing.

Implications for Production and Cost Management

Optimal Production Level

Understanding the behavior of MC helps firms identify the optimal level of output:

- Producing less than Q D 1.67 results in decreasing marginal costs, potentially benefiting from
economies of scale.

- Producing beyond this point leads to increasing marginal costs, indicating diseconomies of scale.

Cost Control Strategies

- Monitor production levels to stay within the range where marginal costs are minimized.
- Use the MC function to anticipate increasing costs at higher output levels.

- Adjust production schedules accordingly to maximize profitability.

Additional Considerations in Cost Analysis



Relationship Between Marginal and Average Costs

Understanding how MC interacts with average cost (AC) is crucial:
- When MC < AC, the average cost decreases.

- When MC > AC, the average cost increases.

- The point where MC = AC is the minimum of the average cost curve.

Calculating Average Cost (For Further Analysis)

Suppose the total cost function (TC) is known or can be derived from MC:

1. Integrate MC to find TC:

TC = [ MC dQ + Co

where CD is fixed costs.

Note: Without specific fixed costs, we focus on marginal analysis.

Conclusion: How to Use the Marginal Cost Function Effectively

Understanding the marginal cost function is vital for making informed production decisions. By

calculating the extra cost of increasing output at various levels, firms can:

- Identify the most cost-efficient production levels.

- Anticipate rising costs at higher output levels.



- Optimize resource allocation to maximize profits.

- Avoid unnecessary costs from overproduction.

In the case of the given MC function, recognizing that the marginal cost initially decreases and then
increases helps strategize production schedules and cost management, ultimately leading to better

financial performance.

Summary of Key Points

- The marginal cost function provided is quadratic, indicating complex cost behavior.

- Calculating MC at different production levels helps determine the additional cost of increasing output.
- The minimum point of MC occurs at approximately Q [l 1.67 units.

- Understanding MC dynamics supports optimal production and cost control.

- Integrating marginal costs with total and average costs provides comprehensive cost management

insights.

By mastering how to analyze and interpret the marginal cost function, businesses can make smarter,

data-driven decisions that enhance profitability and operational efficiency.

Frequently Asked Questions

What is the marginal cost function given in the problem?

The marginal cost function is MC = 143 - 2Q + 0.6Q"2.

How do you interpret the marginal cost function in terms of



production?

The marginal cost function represents the additional cost incurred by producing one more unit of

output, depending on the current quantity Q.

What is the significance of calculating the extra cost in increasing
production?

Calculating the extra cost helps determine how costs change with additional output, informing

decisions on optimal production levels.

How can we find the increase in total cost when production increases
by one unit?
By evaluating the marginal cost at the relevant quantity, since marginal cost approximates the change

in total cost for a small increase in Q.

If Q increases from 10 to 11 units, how do you calculate the
additional cost?

Calculate MC at Q=10 and Q=11, then find the difference: (MC at 11) - (MC at 10).

What is the marginal cost at Q=109

MC = 143 - 2(10) + 0.6(10)*2 = 143 - 20 + 0.6(100) = 143 - 20 + 60 = 183.

What is the marginal cost at Q=119

MC = 143 - 2(11) + 0.6(11)*2 = 143 - 22 + 0.6(121) = 143 - 22 + 72.6 = 193.6.

What is the approximate extra cost of increasing production from 10



to 11 units?

The approximate extra cost is MC at Q=10.5, or simply the difference in marginal costs, which is

approximately 193.6 - 183 = 10.6 units of cost.

How does the quadratic term in the MC function affect the cost
analysis?

The quadratic term (0.6Q"2) indicates increasing marginal costs at higher production levels, reflecting

increasing difficulty or expense in producing additional units.

Additional Resources

A Company’s Marginal Cost Function Is Given By MC = 143 - 2Q + 0.6Q?: Calculate the Extra Cost in

Increasing Production

Understanding a company's cost structure is fundamental in economics and managerial decision-
making. The marginal cost (MC) function, in particular, provides crucial insights into how the cost of
producing an additional unit varies with output level. In this article, we explore the implications of the
marginal cost function MC = 143 - 2Q + 0.6Q?, focusing on how to calculate the extra cost associated

with increasing production, as well as analyzing its features, benefits, and limitations.

Understanding the Marginal Cost Function



What Is Marginal Cost?

Marginal cost (MC) represents the additional cost incurred by producing one more unit of a good or
service. It is a vital concept in microeconomics because it influences decisions about production levels,
pricing, and profit maximization. When MC is low, increasing output is generally less costly, whereas a

high MC indicates higher costs for additional units.

Mathematically, the marginal cost is derived from the total cost (TC) function as the derivative with

respect to quantity (Q):

\[
MC = \frac{dTCHdQ}
\]

In this context, the provided MC function is expressed explicitly as:

\
MC = 143 - 2Q + 0.6Q"2
\

This quadratic form suggests that the marginal cost varies with the level of output, Q, in a non-linear

manner.

Implications of the Given MC Function

The function combines constant, linear, and quadratic elements, indicating the following:

- The constant term (143) suggests an initial marginal cost when Q is zero.
- The linear term (-2Q) implies that as output increases, the marginal cost initially decreases.
- The quadratic term (+0.6Q?) indicates that beyond a certain point, the marginal cost will start

increasing, reflecting increasing marginal costs at higher levels of production.



This combination suggests that the company experiences decreasing marginal costs initially but
eventually faces rising marginal costs as output expands, a common phenomenon due to factors like

resource constraints or diminishing returns.

Calculating the Extra Cost of Increasing Production

Methodology

To determine the extra cost of increasing production, one must consider the change in total cost when
output increases by a small amount. If the increase in quantity is DQ, then the additional cost (or

incremental cost) approximates:

\[
\Delta TC \approx MC \times \Delta Q
\]

For small DQ, this approximation becomes increasingly accurate. Alternatively, if the total cost function
is known explicitly, integrating the marginal cost function over the change in Q can give the total

difference.

Since only the marginal cost function is provided, we'll analyze the incremental cost for a small

increase in Q, say from Q to Q + DQ.

Calculating the Extra Cost for a Specific Increase

Suppose the company wants to increase production by one unit (DQ = 1). The additional cost of

producing this extra unit when the current output is Q can be approximated as:



\[

\text{Extra cost} \approx MC(Q)

\]

which is simply the marginal cost at the current level of output.

Example Calculation:

Let's assume the current production level is Q = 10 units.

Calculate the marginal cost at Q = 10:

\[

MC = 143 - 2(10) + 0.6(10)*2 = 143 - 20 + 0.6 \times 100 = 143 - 20 + 60 = 183

\

Thus, the extra cost in increasing production by one unit from Q=10 is approximately 183 units of

currency.
General Formula:

For any output level Q, the extra cost of increasing production by DQ units is approximately:
\[

\text{Extra cost} \approx MC(Q) \times \Delta Q

\

For larger DQ, integrating the marginal cost function over the interval [Q, Q + DQ] provides a more

precise estimate:

\[



\text{Extra cost} = \int_{Q}{Q + \Delta Q} MC(q) dq
\

Analyzing the Marginal Cost Function

Shape and Behavior of the Cost Function

The quadratic form of the MC function indicates a U-shaped behavior, typical of many production cost

functions. To understand the cost dynamics, let's examine the function's properties:

\
MC = 143 - 2Q + 0.6Q"2
\

- At low production levels, the negative linear term (-2Q) dominates, leading to decreasing marginal
costs.
- As Q increases, the quadratic term (0.6Q?) becomes more influential, causing MC to rise.

- The parabola opens upward because the coefficient of Q2 (0.6) is positive.
Vertex of the parabola: The minimum point occurs at:

\[

Q_{min} = - \frac{b}{2a} = - \frac{-2}{2 \times 0.6} = \frac{2}{1.2} \approx 1.67
\

At Q [l 1.67, the marginal cost reaches its minimum:

\[



MC_{min} = 143 - 2(1.67) + 0.6(1.67)"2 \approx 143 - 3.34 + 0.6 \times 2.78 \approx 143 - 3.34 + 1.67
\approx 141.33
\]

This suggests that the marginal cost decreases initially, reaching a minimum around Q = 1.67, then

increases afterward.

Implications for Production Decisions

Optimal Production Point

The minimum marginal cost point indicates the production level where the company operates most
efficiently in terms of marginal expenses. Producing below or above this level results in higher

marginal costs, influencing pricing and output decisions.

Key Takeaway:
- Operating near Q [l 1.67 units minimizes marginal costs.
- Increasing production beyond this point incurs higher additional costs, which must be weighed

against potential revenue gains.

Cost Management Strategies

Understanding where the marginal cost starts to escalate helps managers decide whether to expand or

reduce output:

- Expansion: Only justified if the additional revenue exceeds the extra cost.

- Reduction: If the marginal cost at higher Q exceeds the selling price, it might be more profitable to



cut back production.

Features, Pros, and Cons of the Given MC Function

Features

- Quadratic form: Reflects increasing marginal costs at higher levels of output.
- Non-linear behavior: Captures real-world complexities better than linear models.

- Minimum point: Indicates the most efficient production level in terms of marginal costs.

Pros

- Accurate modeling: The quadratic form allows for capturing decreasing and increasing marginal
costs.
- Decision-making aid: Helps determine optimal production levels.

- Cost prediction: Facilitates estimation of additional costs for incremental output changes.

Cons

- Complexity: More complex than linear models, requiring calculus for precise analysis.

- Assumption dependency: The model assumes quadratic behavior, which may not hold in all
industries.

- Static analysis: Does not account for dynamic factors like technological change or input price

fluctuation.



Limitations and Further Considerations

While the quadratic MC function provides valuable insights, it has limitations:

- Ignoring fixed costs: The marginal cost function doesn’t include fixed costs, which are essential for
total cost analysis.

- Short-term focus: Assumes all costs are variable with output, which might not be true in the long run.
- External factors: Does not consider external influences such as market demand, input prices, or

technological changes.

For comprehensive decision-making, managers should integrate this marginal cost analysis with other

financial metrics like total costs, revenues, and profit margins.

Conclusion

The given marginal cost function MC = 143 - 2Q + 0.6Q? offers a nuanced view of how costs evolve
with production levels. Calculating the extra cost of increasing output involves evaluating the marginal
cost at the current level and integrating over the desired increase. Recognizing the shape and
behavior of this function enables businesses to identify optimal production points, manage costs

effectively, and make informed decisions about scaling operations.

In practice, this analysis emphasizes the importance of understanding marginal costs for profit
maximization and operational efficiency. While the quadratic form captures real-world complexities,
managers should remain aware of its limitations and complement it with broader financial and market

analyses to ensure sustainable growth and competitiveness.
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