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Introduction

Understanding how firms determine optimal pricing and output levels is fundamental in
microeconomics. When given specific demand and cost functions, economists analyze the firm's
behavior by deriving its revenue, profit, and optimal strategies. In this article, we examine a firm with
the demand function \( Q(P) = 67230 - 1245P\) and a specified cost function \( C(q) = ). Although the
cost function's details are incomplete in the prompt, we will proceed with an assumed or typical cost
structure to illustrate the methodology. The comprehensive analysis involves deriving the firm's
revenue, profit, marginal analysis, and equilibrium outcomes.

Understanding the Demand Function

Demand Function Explanation

The demand function \( Q(P) = 67230 - 1245P ) indicates the relationship between price \( P \) and
quantity demanded \( Q \). It implies that:

- When the price is zero (\( P = 0)), the maximum quantity demanded is 67,230 units.

- For each increase of 1 unit in price, the quantity demanded decreases by 1245 units.
- The demand curve is linear and downward sloping, consistent with typical market behavior.

Inverse Demand Function

To analyze pricing strategies, it is often helpful to derive the inverse demand function, expressing \( P
\) as a function of \( Q \):

\[
Q =67230 - 1245P \\



\Rightarrow 1245P = 67230 - Q \\
\Rightarrow P(Q) = \frac{67230 - Q}{1245}
\]

This inverse demand function allows us to determine the maximum price the market is willing to pay
for a given quantity.

Revenue Function Derivation

Total Revenue (TR)

Total revenue is the product of price and quantity sold:

\[
TR(Q) = P(Q) \times Q
\]

Substituting the inverse demand function:

\[

TR(Q) = \left( \frac{67230 - Q} {1245} \right) \times Q
\]

Simplify:

\[

TR(Q) = \frac{67230Q - Q"~2}{1245}
\]

Graphical Interpretation

The total revenue function is quadratic with a maximum point, indicating the revenue-maximizing
quantity occurs at the vertex of the parabola.

Cost Function and Profit Calculation



Cost Function Considerations

The cost function provided in the prompt is incomplete: \( C(q) = ). Typically, cost functions are
specified as either:

- Fixed and variable costs: e.g., \( C(q) = FC + VC \times q \)
- Quadratic or nonlinear functions

For illustration, assume a typical linear cost function:

\[
C(q) = c\times q
\]

where \( c\) is the marginal cost per unit. For example, suppose \( C(q) = 15 \times q ). This
assumption allows us to proceed with the analysis.

Profit Function Definition

Profit \( \pi(q) \) is total revenue minus total cost:

\[
\pi(q) = TR(q) - C(q)
\]

Using the assumed cost function:

\[
\pi(q) = \frac{67230qg - ~2}{1245} - 159
\]

Simplify:

\[

\pi(q) = \frac{67230q - q~2}{1245} - 15q
\]

Alternatively, express as a single fraction:

\[
\pi(q) = \frac{67230q - q"2 - 15 \times 1245 q}{1245}
\]

Calculate \( 15 \times 1245 \):

\[
15 \times 1245 = 18675

\]



Thus,

\[

\pi(g) = \frac{67230q - ™2 - 186759} {1245} = \frac{(67230q - 18675q) - ™2} {1245} =
\frac{48555q - q~2}{1245}

\]

Profit Maximization Analysis

Deriving the Optimal Quantity

To find the profit-maximizing quantity \( g~ \), differentiate \( \pi(q) \) with respect to \( q \):

\[
\pi(q) = \frac{48555q - q~2}{1245}
\]

Derivative:

\[
\pi'(q) = \frac{48555 - 29} {1245}
\]

Set \( \pi'(q) = 0\) for maximum:

\[

\frac{48555 - 29} {1245} = 0\\

\Rightarrow 48555 - 2g = 0 \\

\Rightarrow 2q = 48555 \\

\Rightarrow q~ = \frac{48555}{2} = 24277.5
\]

The optimal quantity is approximately 24,278 units.

Corresponding Price

Using the inverse demand function:

\[
P(q”™) = \frac{67230 - 9~ }{1245} = \frac{67230 - 24277.5}{1245}

\]

Calculate numerator:



\[

67230 - 24277.5 = 42952.5
\]

Then,

\[
P(q™) = \frac{42952.5}{1245} \approx 34.48
\]

The optimal price is approximately \$34.48 per unit.

Profit at the Optimal Point

Calculate total revenue:

\[
TR(g™) = P(q”) \times g~ \approx 34.48 \times 24277.5 \approx 837,880
\]

Calculate total cost:

\[
C(g™) = 15 \times 24277.5 \approx 364,163
\]

Profit:

\[

\pi(g™) = TR(g™) - C(q”) \approx 837,880 - 364,163 = 473,717
\]

The firm’s maximum profit is approximately \$473,717 at the specified quantity and price.

Discussion on Market Equilibrium

Implications of the Demand and Cost Functions

- The firm maximizes profit at a quantity of approximately 24,278 units and a price of about \$34.48.
- The high demand at zero price (67,230 units) indicates a sizeable market, which can be exploited for
profit given the cost structure.



- The linear assumptions simplify analysis; real-world scenarios may involve nonlinear costs, capacity
constraints, or other market factors.

Sensitivity and Variations

- Changes in marginal costs (\( ¢ \)) impact the optimal output and price.
- Increased costs reduce profit margins and may result in lower optimal output.
- Variations in demand elasticity influence pricing strategies.

Conclusion

Analyzing a firm's demand and cost functions provides insight into its optimal output and pricing
strategies. Assuming a linear cost structure, we derived the profit-maximizing quantity and price,
demonstrating that the firm should produce approximately 24,278 units and set a price near \$34.48
to maximize profits. This quantitative approach underscores the importance of demand elasticity, cost
structures, and marginal analysis in microeconomic decision-making. Real-world applications require
detailed cost data and market considerations, but the methodology remains consistent across
different scenarios.

Final Remarks

The analysis emphasizes that firms operating under linear demand and cost functions can utilize
calculus-based methods to determine optimal strategies. While the specific numerical results depend
on the assumed cost function, the general principles—deriving inverse demand functions, maximizing
profit via marginal analysis, and calculating equilibrium prices and quantities—are foundational in
microeconomics and managerial decision-making.

Frequently Asked Questions

What is the demand function given for the firm?
The demand function is Q(P) = 67230 - 1245P.

What does the demand function Q(P) = 67230 - 1245P
represent?

It represents the quantity demanded (Q) at a given price (P), showing an inverse relationship between
price and demand.



How can you find the price elasticity of demand from the
given demand function?

By calculating the derivative of Q with respect to P and applying the elasticity formula: Elasticity =
(dQ/dP) (P/Q).

What additional information is needed to determine the firm's
profit-maximizing price?

The cost function C(q) is needed to compute total costs and profit; however, it is incomplete in the
provided data.

How do you interpret the demand function's slope of -1245?

A slope of -1245 indicates that for each unit increase in price, the quantity demanded decreases by
1245 units.

What is the significance of knowing the cost function C(q) for
the firm?

The cost function helps determine total costs, profit margins, and optimal pricing strategies to
maximize profit.

How would you derive the marginal cost from the cost
function C(q)?

By differentiating the cost function C(q) with respect to quantity g to find the marginal cost (MC =
dC/dq).

What is the general approach to find the firm's profit-
maximizing output and price?

Set marginal revenue equal to marginal cost (MR=MC), solve for quantity, then substitute back into
the demand function to find the corresponding price.

How does the demand function impact the firm's revenue?

Revenue is calculated as P Q; since Q is a function of P, understanding the demand function allows for
maximizing revenue by choosing optimal prices.

What are the next steps to analyze this firm's profitability
with the given functions?

Complete the cost function C(q), derive marginal costs, find the revenue and profit functions, and
then determine the optimal quantity and price for profit maximization.



Additional Resources
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Understanding a firm's demand and cost functions is fundamental to analyzing its operational
efficiency, pricing strategies, and market competitiveness. In this comprehensive review, we will
delve into the mathematical expressions provided—specifically the demand function \( Q(P) = 67230 -
1245P \) and the cost function \( C(q) \)—to interpret their implications, explore their economic
significance, and assess how they inform decision-making processes within the firm.

Overview of the Demand Function: \( Q(P) = 67230 -
1245P \)

Interpreting the Demand Function

The demand function \( Q(P) = 67230 - 1245P \) models the relationship between the price \( P\) of a
product and the quantity \( Q \) demanded by consumers. It suggests that as the price increases, the
quantity demanded decreases, which aligns with the law of demand.

- Slope and Intercept Analysis:

- The slope of \( -1245\) indicates that for every 1-unit increase in price, the quantity demanded
decreases by 1245 units.

- The intercept at \( P = 0) is \( Q(0) = 67230), representing the maximum potential demand when
the product is free.

- Economic Significance:

- The model implies a highly elastic demand, given the steep slope, meaning consumers are sensitive
to price changes.

- The demand function is linear, simplifying analysis but possibly overlooking nonlinear consumer
behaviors at extreme price points.

Market Implications

- Pricing Strategies:

- The firm can determine optimal pricing by balancing revenue and demand.

- The maximum revenue point occurs where the marginal revenue equals marginal cost, which can be
derived from this demand function.

- Consumer Behavior Insights:
- The linear demand suggests a consistent decline in quantity demanded with price increases.
- The demand elasticity can be computed at various points to inform pricing decisions.



Understanding the Cost Function: \( C(q) =)

The cost function \( C(q) \) is incomplete in the
provided statement, but assuming typical forms, it
often includes fixed and variable costs, such as:

\[
C(q) = FC + VC \times q

\]
where:

- \( FC\) = Fixed costs (costs independent of
production level)
-\( VC\) = Variable cost per unit

Without explicit parameters, we can discuss general
features:

- Fixed Costs (FC): Expenses incurred regardless of
output level, such as machinery, rent, or
administrative costs.

- Variable Costs (VC): Costs that vary directly with the
quantity produced, including raw materials and labor.

Assuming a typical linear form:

\[



C(q) = FC + VC \times q
\]

This form allows us to analyze the firm's marginal costs
and break-even points.

Analyzing the Equilibrium: Price, Quantity, and
Revenue

Deriving the Equilibrium Quantity and Price

Given the demand function \( Q(P) = 67230 - 1245P ),
we can invert it to express price as a function of
quantity:

\[
P(Q) = \frac{67230 - Q}{1245}

\]

The firm's total revenue \( TR ) is:

\[
TR = P(Q) \times Q = \left( \frac{67230 - Q} {1245}

\right) \times Q



\]

Simplifying:

\[

TR = \frac{67230Q - Q"2} {1245}
\]

The marginal revenue \( MR \), derived as \(
\frac{dTR}{dQ} ), is:

\[

MR = \frac{d}{dQ} \left( \frac{67230Q - Q" 2} {1245}
\right) = \frac{67230 - 2Q} {1245}

\]

Profit maximization occurs where \( MR = MC\):

\[
MC = \frac{dC}{dq}
\]

Assuming a linear cost function \( C(q) = FC + VC
\times q \), the marginal cost \( MC = VC ).

Set \( MR = MC\\):
\[

\frac{67230 - 2Q} {1245} = VC
\]



From this, the optimal quantity \( Q™ \) is:

\[
Q” =\frac{67230 - 1245 \times VC}{2}
\]

Correspondingly, the optimal price \( P~ \) can be
found by substituting \( Q” \) into \( P(Q) \):

\[
P~ =\frac{67230 - Q~}{1245}
\]

This analytical framework guides the firm in setting
production levels and prices to maximize profit.

Profit Analysis and Cost Considerations

Calculating Profit

Profit \( \pi ) is:

\[
\pi = TR - C(q) = P(Q) \times Q - C(Q)



\]

Inserting the expressions:

\[

\pi = \left( \frac{67230 - Q} {1245} \right) \times Q -
(FC + VC \times Q)

\]

Simplify:

\[
\pi = \frac{67230Q - Q"2}{1245} - FC - VC \times Q
\]

Maximizing \( \pi \) with respect to \( Q) involves
taking the derivative and setting it to zero, consistent
with earlier marginal analysis.

Key Factors Influencing Profit:

- The fixed costs \( FC \) impact the break-even point.

- The variable cost per unit \( VC ) influences the
optimal production quantity.

- The steepness of the demand curve affects sensitivity
to price adjustments.



Strengths and Limitations of the Model

Pros

- Simplicity: The linear demand and cost functions
allow straightforward calculation and clear insights
into the firm's pricing and output decisions.

- Predictive Power: Enables estimation of optimal
pricing strategies and profit maximization points.

- Analytical Clarity: Facilitates understanding of
elasticity and marginal analysis.

Cons

- Oversimplification: Real-world demand often exhibits
nonlinear behaviors, which are not captured by a linear
demand curve.

- Static Assumption: The model assumes constant
parameters, ignoring potential changes over time or
with market conditions.

- Limited Cost Detail: Without explicit cost parameters,
the analysis remains theoretical and needs actual data
for precise decision-making.



Conclusion and Practical Implications

This detailed exploration of the demand function \(
Q(P) = 67230 - 1245P \) and the associated cost
considerations provides a robust foundation for
strategic decision-making. The linear model allows
firms to identify optimal prices and quantities to
maximize profits, considering consumer sensitivity and
cost structures. However, practitioners must remain
aware of the model's limitations, especially regarding
demand nonlinearities and cost variances in real-world
scenarios.

In practice:

- Firms should collect accurate data on fixed and
variable costs to refine the cost function.

- Sensitivity analysis using elasticity calculations can
help anticipate consumer responses to different pricing
strategies.

- Dynamic adjustments should be made as market
conditions evolve, rather than relying solely on static
models.

By applying these insights, businesses can better
navigate competitive landscapes, optimize
profitability, and develop sustainable growth
strategies grounded in economic principles.
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