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Assume A Monopolist Faces A Market Demand Curve P=80-Q And Has The Short-run Total Cost

Function TC=730+10Q.A. In this article, we will analyze the behavior of a monopolist operating under

these conditions, exploring how it determines its optimal output and price, examines its profit

maximization point, and evaluates the implications of its cost structure and market demand on its

strategic decisions. Understanding this scenario offers valuable insights into monopolistic market

dynamics and the factors influencing a monopolist’s pricing and output strategies in the short run.

Understanding the Market Demand and Cost Functions

Market Demand Curve: P=80-Q

The demand curve P=80-Q indicates that the price (P) consumers are willing to pay decreases linearly

as the quantity (Q) produced and sold by the monopolist increases. At Q=0, the maximum price

consumers are willing to pay is $80, and as Q approaches 80, the price falls to zero. This demand

function reflects a downward-sloping demand typical of many real-world markets, where higher

quantities lead to lower prices.

Short-Run Total Cost Function: TC=730+10Q

The total cost (TC) function comprises fixed costs and variable costs. Here, TC=730+10Q indicates:

Fixed Costs: $730, representing costs that do not vary with output in the short run, such as



capital equipment or initial setup costs.

Variable Costs: $10 per unit, reflecting the additional costs incurred for each unit produced.

Understanding these costs is crucial because they influence the monopolist's profit-maximizing output

level and pricing decision.

Profit Maximization in Monopoly: The Core Principles

Setting Marginal Revenue (MR) Equal to Marginal Cost (MC)

A monopolist maximizes profit by producing the quantity where its marginal revenue (MR) equals its

marginal cost (MC). Unlike perfect competition, where price equals marginal cost, a monopolist's MR is

less than the price due to the downward-sloping demand curve, leading to the classic deadweight loss

associated with monopoly.

Deriving the Marginal Revenue Function

Given the demand function P=80-Q, the total revenue (TR) is:

\[ TR = P \times Q = (80 - Q) \times Q = 80Q - Q^2 \]

The marginal revenue (MR) is the derivative of TR with respect to Q:

\[ MR = \frac{d(TR)}{dQ} = 80 - 2Q \]

Calculating Marginal Cost (MC)

The short-run total cost function is TC=730+10Q. The marginal cost (MC) is:

\[ MC = \frac{d(TC)}{dQ} = 10 \]



This constant MC indicates that each additional unit costs the same to produce, simplifying profit

maximization calculations.

Determining the Monopolist’s Optimal Output and Price

Equating MR and MC

To find the profit-maximizing quantity (Q), set MR equal to MC:

\[ 80 - 2Q = 10 \]

\[ 80 - 10 = 2Q \]

\[ 70 = 2Q \]

\[ Q^ = 35 \]

This is the optimal quantity the monopolist should produce in the short run to maximize profit.

Calculating the Corresponding Price

Using the demand curve to find the price at Q=35:

\[ P = 80 - Q = 80 - 35 = \$45 \]

The monopolist’s optimal price is thus $45 per unit when producing 35 units.

Computing Profit at the Optimal Output

Profit (π) is total revenue minus total cost:

\[ TR = P \times Q = 45 \times 35 = \$1575 \]

\[ TC = 730 + 10 \times 35 = 730 + 350 = \$1080 \]

\[ \text{Profit} = TR - TC = 1575 - 1080 = \$495 \]



The monopolist earns a short-run profit of $495 at this output and price level.

Implications of the Cost and Demand Structure

Impact on Pricing Strategy

Given the fixed costs and constant marginal costs, the monopolist’s pricing is primarily influenced by

the demand curve and the profit-maximizing quantity. The chosen price ($45) is below the maximum

willingness-to-pay ($80), but high enough to generate a profit given the cost structure.

Short-Run vs. Long-Run Considerations

In the short run, the monopolist can earn positive economic profits as long as total revenue exceeds

total variable costs plus fixed costs. However, in the long run, sustained profits may attract new

entrants or lead to adjustments in the market, potentially eroding profits.

Break-Even and Loss Scenarios

If the market conditions change, for example, if demand shifts downward or costs increase, the

monopolist may face scenarios where:

Price falls below average total cost (ATC), leading to losses.

Output is reduced or expanded depending on marginal analysis.

The current cost structure and demand curve suggest that the monopolist is profitable at the calculated

output, but vigilance is necessary for market shifts.



Additional Considerations for Monopoly Analysis

Consumer Surplus and Deadweight Loss

As a monopolist sets a price above marginal cost, consumer surplus decreases compared to perfect

competition. The difference between what consumers are willing to pay and what they actually pay

translates into deadweight loss, representing the lost gains from trade.

Market Power and Welfare Impacts

The monopolist’s ability to set prices above marginal cost confers significant market power, which can

lead to allocative inefficiency. Policymakers often scrutinize such market structures for potential

interventions aimed at increasing efficiency and consumer welfare.

Strategic Considerations

A monopolist may employ various strategies such as:

Product differentiation

Pricing tactics to deter entry

Investments in advertising and branding

to sustain its market power and profitability.



Conclusion

Analyzing a monopolist facing the demand curve P=80-Q with a short-run total cost function

TC=730+10Q reveals that the profit-maximizing output is 35 units, with a corresponding price of $45.

The monopolist’s profit in this scenario is $495, illustrating how demand and cost structures influence

strategic pricing and production decisions. While short-term profits are attractive, long-term market

dynamics, including potential entry and regulatory scrutiny, can alter profitability. Understanding these

foundational concepts offers critical insights into monopolistic behavior and the broader implications for

market efficiency and consumer welfare.

This comprehensive analysis emphasizes the importance of marginal revenue and marginal cost

calculations in monopoly decision-making, highlighting the delicate balance between profit

maximization and market efficiency.

Frequently Asked Questions

What is the profit-maximizing output level for the monopolist given the

demand curve P=80 - Q and total cost function TC=730 + 10Q?

The monopolist maximizes profit where marginal revenue equals marginal cost. Calculating MR and

setting it equal to MC, the profit-maximizing quantity Q is 15 units.

How do you determine the monopolist's optimal price based on the

demand curve and chosen output level?

Substitute Q=15 into the demand equation P=80 - Q, resulting in an optimal price of P=65.

What is the monopolist’s total profit at the profit-maximizing quantity?

Total revenue is 15 × 65 = 975, and total cost is 730 + 10 × 15 = 880. Therefore, profit = 975 - 880 =



95.

What is the monopolist’s average total cost (ATC) at the profit-

maximizing output?

ATC = TC/Q = (730 + 10×15)/15 = (730 + 150)/15 = 880/15 ≈ 58.67.

How does the monopolist's price compare to the average total cost at

the profit-maximizing output?

The price (65) is higher than the ATC (~58.67), indicating the monopolist earns positive economic

profit at this output level.

What is the monopolist’s marginal revenue (MR) function derived from

the demand curve?

Starting with the total revenue TR= P×Q= (80 - Q)Q = 80Q - Q², the MR is the derivative of TR with

respect to Q: MR=80 - 2Q.

How do the short-run total costs influence the monopolist’s decision-

making process?

Short-run total costs determine the marginal cost, which must be equated to marginal revenue for profit

maximization. Since fixed costs are sunk in the short run, only variable costs (here, 10Q) affect the

optimal output decision.

What would happen to the monopolist's profit if the fixed costs

increased significantly?

An increase in fixed costs (the 730 in TC) would lower overall profit but would not affect the profit-

maximizing quantity or price, since fixed costs do not influence marginal cost or marginal revenue



calculations.

Additional Resources

Assume A Monopolist Faces A Market Demand Curve P=80−Q And Has The Short-Run Total Cost

Function TC=730+10Q.A. In the complex realm of microeconomics, understanding how a monopolist

determines its profit-maximizing output and price, given specific demand and cost structures, is

fundamental. This scenario presents a classic case where a single firm exercises market power, with

the demand curve indicating how consumers respond to changes in price, and the cost function

illuminating the firm's expense structure. Analyzing this situation provides insights into how monopolies

operate in real-world markets, influencing prices, output levels, and overall welfare.

In this article, we will dissect the problem step-by-step, exploring the core principles of monopoly

pricing, deriving optimal output, calculating profits, and understanding the implications of the cost and

demand functions provided.

Understanding the Demand and Cost Functions

Market Demand Curve P=80−Q

The demand curve P=80−Q is a linear function where:

- P represents the price consumers are willing to pay for a given quantity Q.

- Q indicates the total quantity supplied in the market.

This demand function suggests that at zero quantity, consumers are willing to pay up to 80 units of

currency per good. As the quantity increases, the maximum price consumers are willing to pay

decreases linearly, reaching zero when Q=80. This implies that the market's demand is limited to 80



units; beyond this quantity, demand drops to zero because the price would be negative, which is

impossible in normal circumstances.

Implication: The monopolist's potential market size is constrained at Q=80, beyond which no consumer

demand exists.

Short-Run Total Cost Function TC=730+10Q

The firm's total costs depend on:

- Fixed costs: 730 units, which are incurred regardless of output level.

- Variable costs: 10 units per additional unit produced, reflecting the cost of producing each unit.

Total costs increase linearly with quantity, which simplifies the analysis since the variable cost per unit

is constant.

Implication: The cost structure indicates that increasing production results in proportional increases in

total costs, and fixed costs are relatively high at 730, which influences the firm's profit considerations.

Profit Maximization in Monopoly: The Core Principles

A monopolist aims to maximize profit, which is the difference between total revenue (TR) and total cost

(TC). The process involves:

- Calculating total revenue as TR = P×Q.

- Deriving the profit function: π = TR − TC.

- Finding the output level Q where profit is maximized by setting the derivative of profit with respect to

Q to zero.



Unlike perfectly competitive markets, where price equals marginal cost (P=MC), monopolists set output

where marginal revenue equals marginal cost (MR=MC). This is because monopolists face a

downward-sloping demand curve, meaning that to sell additional units, they must accept lower prices,

affecting revenue.

Key points:

- The monopolist's marginal revenue (MR) is less than the price because of the negative slope of

demand.

- The profit-maximizing output occurs where MR = MC, provided this yields positive profit.

Deriving Marginal Revenue and Marginal Cost

Calculating Marginal Revenue (MR)

Given the demand function P=80−Q, total revenue (TR) is:

TR = P×Q = (80−Q)×Q = 80Q−Q²

To find MR, differentiate TR with respect to Q:

MR = d(TR)/dQ = 80−2Q

This reflects how revenue changes as output varies.

Calculating Marginal Cost (MC)



The marginal cost is the derivative of total cost:

TC=730+10Q

MC = d(TC)/dQ = 10

Since the variable cost per unit is constant, MC remains at 10, regardless of Q.

Determining the Profit-Maximizing Output and Price

The monopolist produces where MR = MC:

80−2Q = 10

Solve for Q:

80−2Q=10

2Q=80−10

2Q=70

Q=35

This is the optimal quantity for the monopolist.

Next, find the corresponding price:

P=80−Q=80−35=45

Thus, the monopolist will produce 35 units and set the price at 45 per unit.



Calculating Profit at the Optimal Output

Total revenue at Q=35:

TR= P×Q=45×35=1575

Total cost at Q=35:

TC=730+10×35=730+350=1080

Profit:

π=TR−TC=1575−1080=495

This indicates the monopolist earns a profit of 495 units of currency in the short run by producing 35

units and selling at a price of 45.

Analysis of Market Outcomes and Welfare Implications

Market Price and Quantity

The monopolist's choice results in a higher price (45) and lower quantity (35) compared to perfect

competition, where price would tend to equal marginal cost.

In a perfectly competitive market:

- Price would equal MC = 10

- Quantity would be where P=MC:



80−Q=10 → Q=70

- Corresponding price: P=80−70=10

Comparison:

| Aspect | Monopoly | Perfect Competition |

|---------|------------|---------------------|

| Price | 45 | 10 |

| Quantity | 35 | 70 |

| Consumer Surplus | Reduced | Increased |

| Producer Surplus | Increased | Normalized |

The monopolist restricts output below the competitive level, leading to deadweight loss, which reflects

lost welfare to consumers and society. The deadweight loss is the area between the demand and

supply curves from the monopolist's output to the competitive level.

Welfare Effects and Policy Considerations

The monopolist's behavior results in:

- Higher prices for consumers.

- Reduced consumer surplus.

- Potential deadweight loss, representing inefficiency.

- Concentration of profits within the monopolist.

Policy debates often revolve around whether to regulate monopolies, promote competition, or allow

market forces to operate freely. The analysis here underscores the importance of understanding the

balance between efficiency and market power.



Conclusion: Strategic Insights from the Model

This scenario exemplifies the classic monopolistic setting where a firm maximizes profit by producing

where marginal revenue equals marginal cost. With the demand function P=80−Q and the total cost

TC=730+10Q, the optimal output is 35 units, with a price of 45, yielding a profit of 495 units. These

calculations demonstrate the significant influence monopolistic market power has on prices, output,

and welfare.

While the firm benefits from higher profits, consumers face higher prices and reduced choices,

potentially justifying regulatory intervention to promote efficiency and consumer welfare. The model

also highlights core economic principles, such as the downward-sloping demand curve's impact on

marginal revenue, and the importance of cost structures in shaping firm behavior.

Understanding these dynamics is crucial for policymakers, economists, and business strategists aiming

to navigate or regulate markets with monopolistic characteristics. By analyzing the interplay between

demand, costs, and strategic output decisions, stakeholders can better anticipate market outcomes

and design policies that balance profit incentives with social welfare.
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