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Suppose That The Marginal Revenue For A Product Us MR=4500 And Rge
Marginal Cost Is MC= 90 X+4 Squared. This scenario presents a fascinating
opportunity to explore the fundamental concepts of microeconomics, particularly in the
context of profit maximization, marginal analysis, and optimal production levels.
Understanding how marginal revenue (MR) and marginal cost (MC) interact is crucial for
businesses seeking to determine the most profitable quantity of output to produce. In this
comprehensive article, we will analyze the given functions, derive the optimal production
quantity, and discuss the implications for business strategy and decision-making.

Understanding Marginal Revenue and Marginal
Cost

What is Marginal Revenue?

Marginal Revenue (MR) refers to the additional revenue generated from selling one more
unit of a product. It is a critical concept in economics because it helps firms decide how
much to produce to maximize profits. When a firm increases its output, the MR indicates
the change in total revenue as a result.

Key points about MR:

- It is derived from the total revenue function.

- Typically, MR decreases as output increases due to the downward-sloping demand curve.
- In perfectly competitive markets, MR equals the price of the product.

What is Marginal Cost?

Marginal Cost (MC) represents the additional cost incurred by producing one more unit of
a good or service. It plays an essential role in determining the optimal level of production.

Key points about MC:

- It is derived from the total cost function.

- It usually increases with output due to the law of diminishing returns.
- Firms compare MC with MR to identify the profit-maximizing quantity.

Given Functions and Their Significance



In our scenario, the given functions are:

- Marginal Revenue (MR): 4500 (a constant)
- Marginal Cost (MC): 90X + 42

Let's interpret these:

Constant Marginal Revenue

The MR is constant at 4500, which suggests that the firm operates in a perfectly
competitive market or faces a demand curve with a perfectly elastic demand at a certain

price.

Marginal Cost Function
The MC is given as MC = 90X + 42. Note that 42 equals 16, so the function simplifies to:

MC = 90X + 16

This indicates that the marginal cost increases linearly with the level of output (X),
starting from a base of 16.

Calculating the Optimal Production Quantity

The core principle in profit maximization is that a firm should produce where marginal
revenue equals marginal cost (MR = MC). This ensures that producing an additional unit
adds as much revenue as it costs, maximizing profit.

Step 1: Set MR equal to MC

Since MR is constant at 4500, and MC is 90X + 16, we set:

4500 = 90X + 16

Step 2: Solve for X

Subtract 16 from both sides:

4500 - 16 = 90X

4484 = 90X

Divide both sides by 90:

X =4484 /90

X = 49.82

Step 3: Interpret the result

The optimal production quantity is approximately 49.82 units. Since producing a fractional



unit isn't practical, the firm would typically choose to produce either 49 or 50 units,
depending on additional considerations such as fixed costs or capacity constraints.

Analyzing the Profit-Maximizing Output

Profit at the optimal quantity

To determine the profitability, we need to calculate total revenue (TR) and total cost (TC)
at this level of production.

Total Revenue (TR):

Since MR is constant at 4500, and assuming the firm sells each unit at the same price
(which is typical in perfect competition), the total revenue is:

TR = Price X Quantity

In perfect competition, Price = MR = 4500

Therefore:

TR = 4500 x 49.82 = 224,190

Total Cost (TC):

Total cost is the integral of marginal cost over the quantity produced, plus any fixed costs
(if any). For simplicity, assuming fixed costs are zero or included in other costs, total
variable cost (TVCQC) is:

TVC = [ MC dx from 0 to X

Since MC = 90X + 16, integrating:

TVC = [ (90X + 16) dX = (90/2)X? + 16X + C

Ignoring the constant of integration (assuming zero fixed costs):

TVC = 45X? + 16X

Plugging in X = 49.82:

TVC = 45 x (49.82)? + 16 x 49.82

Calculate:

(49.82)% = 2482.28

TVC = 45 x 2482.28 + 16 x 49.82



TVC = 111,702.6 + 797.1 = 112,499.7
Profit:
Profit = TR-TC = 224,190-112,499.7 = 111,690.3

This substantial profit indicates that producing around 50 units is highly profitable under
these conditions.

Implications for Business Strategy

Optimal Production Decisions

Understanding the equilibrium point where MR equals MC allows firms to make informed
decisions about output levels. Producing beyond this point would mean the cost of
additional units exceeds the revenue they generate, leading to decreased profits.

Pricing Strategies

Since MR is constant, the firm operates in a perfectly competitive market or faces a
perfectly elastic demand curve. Maintaining this market position requires competitive
pricing and efficient cost management.

Cost Management

The linear increase in marginal cost suggests that as production expands, costs rise at a
steady rate. Firms should evaluate whether economies of scale or technological
improvements could reduce the marginal cost curve, further increasing profitability.

Advanced Considerations and Real-World
Applications

Variable vs. Fixed Costs

While the analysis assumes zero fixed costs, real-world firms often have significant fixed
costs that impact profitability calculations. Including fixed costs would alter the total cost
function and, consequently, the profit maximization point.

Market Demand Variability

The assumption of constant MR simplifies analysis but may not reflect actual market



conditions where demand elasticity varies with price and quantity.

Impact of External Factors

Factors such as technological innovations, input price fluctuations, and regulatory
changes can influence both MR and MC, necessitating ongoing analysis.

Conclusion

In summary, analyzing the given functions reveals that the optimal production level for the
firm is approximately 50 units, where marginal revenue equals marginal cost. This balance
ensures maximum profitability, with an estimated profit of over $111,690. Firms operating
in similar contexts must continuously monitor their MR and MC to make informed
production decisions, adapt to market changes, and optimize their profitability. Whether in
manufacturing, services, or other sectors, understanding these fundamental economic
principles is essential for sustainable business success.

Key Takeaways:

- Marginal Revenue (MR) and Marginal Cost (MC) are critical for profit maximization.

- The optimal output level is found where MR = MC.

- Proper analysis can lead to significant profits and efficient resource utilization.

- Business strategies should incorporate ongoing marginal analysis and market insights for
continued success.

By mastering these economic concepts, businesses can stay competitive, maximize profits,
and adapt effectively to changing market dynamics.

Frequently Asked Questions

What is the significance of the marginal revenue (MR)
being 4500 in this context?

The marginal revenue of 4500 indicates the additional revenue generated from selling one
more unit of the product. It helps in determining the optimal production level where profit
is maximized.

Given the marginal cost MC = 90x + 4 squared, how do
we calculate the total cost function?

To find the total cost function, integrate the marginal cost with respect to x: C(x) = [f(90x
+ 42) dx = [(90x + 16) dx = 45x? + 16x + C, where C is the fixed cost.



How do we determine the profit-maximizing quantity of
the product using the given MR and MC?

Set MR equal to MC and solve for x: 4500 = 90x + 16. Solving gives x = (4500 - 16) / 90 =
4484 [/ 90 = 49.82 units, which is the profit-maximizing quantity.

What is the importance of the condition MR = MC in
profit maximization?

The condition MR = MC indicates the point where the additional revenue equals the
additional cost, maximizing profit. Producing beyond this point would reduce profit, while
producing less would also limit potential gains.

How does the quadratic component (4 squared) affect
the marginal cost function?

Since 4 squared equals 16, the marginal cost function simplifies to MC = 90x + 16, a
linear function, which simplifies the calculation of the optimal quantity.

What are the steps to find the optimal production level
given MR and MC equations?

First, set MR equal to MC: 4500 = 90x + 16. Then, solve for x: x = 49.82 units. This is the
production level that maximizes profit based on the given marginal revenue and cost
functions.

Additional Resources

Suppose That The Marginal Revenue For A Product Is MR = 4500 And The Marginal Cost
Is MC = 90X + 42: A Comprehensive Analysis

Understanding the dynamics of marginal revenue (MR) and marginal cost (MC) is
fundamental for any business aiming to optimize profit. In this guide, we delve into a
specific scenario where the marginal revenue for a product is MR = 4500, and the
marginal cost is MC = 90X + 42. By exploring these functions, calculating optimal output
levels, and discussing implications, we aim to equip managers, students, and analysts with
the insights necessary to make informed decisions.

Introduction: The Significance of Marginal Revenue and Marginal Cost

At the core of microeconomic analysis lies the concept of marginal revenue and marginal
cost. Marginal revenue (MR) represents the additional revenue generated from selling one
more unit of a product, whereas marginal cost (MC) indicates the additional cost incurred
from producing that extra unit. The equilibrium point where MR equals MC is critical
because it marks the profit-maximizing output level.



In our scenario, MR = 4500 appears to be a constant, which is somewhat unusual, as MR
often varies with output quantity, but for specific markets or assumptions, it may be
treated as a constant. Conversely, MC = 90X + 42 introduces a variable component based
on the quantity X. Understanding how to analyze this setup requires a detailed step-by-
step approach.

Breaking Down the Given Functions

1. Marginal Revenue: MR = 4500

- Interpretation: A constant marginal revenue of 4500 suggests that each additional unit
sold yields the same revenue, regardless of quantity. This could imply a perfectly
competitive market where the price is fixed, or a scenario where the MR curve is

horizontal at this level.

- Implication: Since MR is constant, the revenue increases linearly with quantity, and the
total revenue (TR) can be expressed as:

TR=MR x X+ C

where C is the initial total revenue when X=0.

For simplicity, if MR is constant, total revenue can be modeled as:
TR = 4500X + K

where K is the fixed component.

2. Marginal Cost: MC = 90X + 42

- Simplification: 42 equals 16, so the MC function simplifies to:
MC = 90X + 16

- Interpretation: The marginal cost increases linearly with X, starting from 16 when X=0.
This indicates increasing marginal costs as production expands.

Step-by-Step Analysis

Step 1: Determine the Optimal Output Level

The profit-maximizing output occurs where MR = MC. Setting these equal:
4500 = 90X + 16

Solve for X:



90X = 4500 - 16

90X = 4484

X =4484 /90

X = 49.82 units

Interpretation: The optimal production quantity is approximately 49.82 units. Since

fractional units are unlikely in real-world production, the firm would typically choose
either 49 or 50 units, depending on additional considerations.

Step 2: Calculate Total Revenue (TR)

Assuming the total revenue function:

TR=MR x X + K

Given MR is constant at 4500, the total revenue at the optimal output:
TR = 4500 x 49.82 = 224,190

(assuming K=0 for simplicity)

Step 3: Calculate Total Cost (TC)

Total cost is the integral of marginal cost:

TC = [ MC dX

Given MC = 90X + 16, integrate with respect to X:
TC = (90/2)X2 + 16X + C

Ignoring fixed costs for simplicity (C=0), at X=49.82:
TC = 45X2? + 16X

Plugging in X = 49.82:

TC = 45 x (49.82)2 + 16 x 49.82

Calculate:

(49.82)% = 2482.56

45 x 2482.56 = 111,710.2

16 x 49.82 = 797.12



Total Cost = 111,710.2 + 797.12 = 112,507.3

Step 4: Calculate Profit
Profit = Total Revenue - Total Cost
Profit = 224,190 -112,507.3 = 111,682.7

This indicates a substantial profit at the optimal output level.

Additional Considerations

1. Market Assumptions

- Constant MR: The assumption that MR remains constant at 4500 is significant. Typically,
MR declines with increased output in imperfect markets, but here it is treated as fixed,

simplifying analysis.

- Cost Structure: The linear increase in MC suggests increasing marginal costs, possibly
due to resource constraints or diminishing returns.

2. Sensitivity Analysis
- Small deviations from the optimal output can significantly impact profit. For example:
- Producing fewer than 49.82 units decreases total revenue, but also reduces costs.

- Producing more than 49.82 units causes MR to surpass MC, which reduces profit,
indicating the importance of precision in production decisions.

3. Graphical Representation

Visualizing the functions:

- Plot MR as a horizontal line at 4500.

- Plot MC as an increasing straight line starting from 16, with slope 90.

- The intersection point indicates the optimal output.

Practical Implications for Businesses

- Pricing Strategy: Understanding that MR is constant suggests a market with fixed prices.
Therefore, the firm's ability to influence price is limited, and the focus should be on
optimizing production.



- Cost Management: Since MC increases linearly with output, controlling variable costs
becomes crucial as production scales up.

- Capacity Planning: Knowing the optimal quantity (~50 units) allows firms to plan
inventory, staffing, and resource allocation effectively.

Summary and Key Takeaways
- The optimal output level is approximately 49.82 units, where MR equals MC.
- Profit at this level is substantial, demonstrating effective resource utilization.

- The scenario underscores the importance of understanding cost structures and revenue
functions in decision-making.

- The assumption of constant MR simplifies analysis but may not reflect real-world
complexities; adjustments should be made based on market data.

Final Thoughts

Analyzing the relationship between marginal revenue and marginal cost is essential for
maximizing profitability. The scenario where MR = 4500 and MC = 90X + 16 illustrates a
straightforward yet insightful case of profit maximization. By carefully calculating the
optimal output and associated profits, businesses can better align their production
strategies with market realities, ensuring sustainable growth and competitiveness.

Remember: Always consider the specific market conditions, cost structures, and revenue
behaviors of your business when applying such models. The principles outlined here serve
as a foundation for more complex and nuanced analyses needed in real-world scenarios.
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