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Understanding the relationship between price, marginal revenue, and demand is
fundamental to the field of microeconomics, especially when analyzing firm behavior in
markets. When dealing with a linear demand curve, which is one of the most
straightforward and widely used functional forms, it becomes essential to determine the
specific combination of price (P) and marginal revenue (MR) at which the price itself is
established. This knowledge is crucial for firms aiming to optimize their pricing strategies,
maximize profits, and understand market dynamics.

In this comprehensive article, we delve into the concepts of demand curves, marginal
revenue, and their interplay. We'll explore the mathematical derivation of MR from a
linear demand curve, analyze the significance of the point where P equals MR, and discuss
real-world implications for businesses. By the end, you'll have a clear understanding of
how to identify the combination of price and marginal revenue corresponding to the actual
market price in the context of a linear demand scenario.

Understanding the Demand Curve and Its
Significance

What is a Demand Curve?

A demand curve graphically represents the relationship between the price of a good or
service and the quantity demanded by consumers at that price. It typically slopes
downward from left to right, indicating that as price decreases, demand increases, and
vice versa. This inverse relationship embodies the law of demand.

For a linear demand curve, the equation takes the form:
\[Q D=a-bP\]

where:

-\( Q D) = quantity demanded

-\( P\) = price

-\(a\) = intercept (maximum quantity demanded when price is zero)

-\( b\) = slope coefficient (rate at which demand decreases as price increases)



This simple linear form provides an intuitive foundation for analyzing market behavior and
is often used in introductory microeconomics.

The Role of the Demand Curve in Pricing Decisions

Firms use the demand curve to determine optimal pricing strategies. By understanding
how quantity demanded varies with price, firms can set prices that maximize revenue or
profit, depending on their objectives. The demand curve also helps in understanding
consumer behavior and market elasticity, which measures responsiveness of demand to
price changes.

Introducing Marginal Revenue in the Context of
Demand

What is Marginal Revenue?

Marginal Revenue (MR) is the additional revenue generated from selling one more unit of
a good or service. It is a key concept in profit maximization, guiding firms on how much to
produce and sell.

Mathematically, MR is the derivative of total revenue (TR) with respect to quantity (Q):

\[ MR = \frac{dTR}{dQ} \]

Total revenue is calculated as:

\[ TR = P \times Q \]

However, since price (P) depends on quantity demanded, MR is directly related to the
demand function.

Relationship Between Demand and Marginal Revenue

In a linear demand curve, the relationship between P and Q is known, and MR can be
derived accordingly. Importantly, for a linear demand curve, the marginal revenue curve
has the same intercept as the demand curve but twice the slope, and it lies below the
demand curve for all positive quantities.

This relationship underscores a crucial economic insight: marginal revenue is less than
price (P) when quantity is greater than zero, due to the downward-sloping demand curve.



Deriving the Marginal Revenue from a Linear
Demand Curve

Mathematical Derivation

Given a linear demand curve:

\[Q =a-bP\]

Rearranged for P:

\[ P =\frac{a - Q}{b} \]

Total revenue (TR):

\[ TR = P \times Q = \frac{a - Q}{b} \times Q = \frac{aQ - Q™2}{b} \]
To find MR:

\[ MR = \frac{dTR}{dQ} \]

Compute the derivative:

\[ MR = \frac{d}{dQ} \left( \frac{aQ - Q™2}{b} \right) = \frac{a - 2Q}{b} \]
Thus, the marginal revenue function is:

\[ MR = \frac{a - 2Q}{b} \]

Alternatively, expressing MR in terms of price P:

From the demand curve:

\[ P = \frac{a - Q}{b} \Rightarrow Q = a - bP \]

Now, total revenue:

\[ TR =P \times Q=P (a-bP)=aP-bP"2\]

Differentiate TR with respect to P:

\[ \frac{dTR}{dP} = a - 2bP \]

But since MR is the derivative with respect to quantity, the previous form in terms of Q is



more straightforward for the demand function.

Graphical Representation

Graphically, the demand curve is downward-sloping, intersecting the price axis at \( P =
\frac{a}{b} \), and the MR curve is downward-sloping with twice the slope, reflecting the
derivative's impact.

Identifying the Combination of Price and
Marginal Revenue Where the Price is Determined

The Concept of Price in the Context of MR

In microeconomics, the "price" of a good is the market equilibrium price at which
consumers are willing to buy and producers are willing to sell. When analyzing profit
maximization, firms compare marginal revenue (MR) with marginal cost (MC). The optimal
output level occurs where MR equals MC, and the corresponding price is found on the
demand curve at that quantity.

However, understanding the specific combination of P and MR where P itself equals MR is
essential for comprehensive market analysis.

When Does Price Equal Marginal Revenue?

From the derived MR formula:

\[ MR = \frac{a - 2Q}{b} \]

and the demand price:

\[ P =\frac{a - Q}{b} \]

Set\(P = MR\):

\[ \frac{a - Q}{b} = \frac{a - 2Q}{b} \]
Multiply both sides by \( b \):

\[a-Q=a-2Q\]



Simplify:

\[ a- Q = a-2Q \Rightarrow -Q = -2Q \Rightarrow Q = 0]
At \( Q=0)), the price:

\[ P = \frac{a - 0}{b} = \frac{a}{b} \]

Similarly, MR at \( Q=0):

\[ MR = \frac{a - 2 \times 0}{b} = \frac{a}{b} \]

Thus, the only point where the price equals marginal revenue is at zero quantity, which
corresponds to the intercept of the demand curve.

Implication:

- The unique combination where \( P = MR ) in a linear demand setting occurs at the very
beginning of the demand curve (Q=0), with:

\[ P = MR = \frac{a}{b} \]

- For any positive quantity, since \( P > MR ), the price is higher than marginal revenue.

Economic Interpretation of the Result

This outcome signifies that:

- At the very start of the demand curve (Q=0), the price consumers are willing to pay
equals the marginal revenue generated from selling that initial unit—though in practical
terms, this point reflects an idealized scenario with zero quantity.

- For positive quantities, the marginal revenue falls below the price, illustrating the
inherent trade-off in a downward-sloping demand curve: to sell more units, the firm must

lower the price, and the additional revenue from selling one more unit (MR) is less than
the price.

Implications for Firms and Market Strategies

Profit Maximization and the Role of MR and P

Firms aim to maximize profit by producing and selling quantities where:



\[ MR = MC\]
The corresponding price is then determined by the demand curve at that quantity.
Key points:

- Since \( P > MR ) for positive quantities, the firm recognizes that reducing price
marginally increases quantity demanded but decreases marginal revenue.

- The optimal output occurs where MR equals marginal cost, not where P equals MR.

Understanding the Price at the Point Where P = MR

Given the earlier derivation:

- The only point where \( P = MR ) is at \( Q=0), with \( P = MR = a/b ).

- In practical terms, this is a theoretical boundary rather than a feasible production level.
Practical implications:

- Firms are unlikely to produce zero units, but understanding this boundary helps in
grasping the relationship between price and revenue.

- The insight emphasizes that, except at the zero-quantity point, the marginal revenue is
always less than the price in a linear demand setting.

Market Strategies Based on Demand and Revenue
Relationships
Businesses can leverage this understanding to:

- Set optimal prices that maximize profit rather than merely setting the highest possible
price.

- Determine production levels where MR equals marginal cost to identify the profit-
maximizing quantity.

- Understand elasticity: As demand becomes more elastic, the gap between P and MR
widens, affecting pricing strategies.



Conclusion: Summ

Frequently Asked Questions

How is the price determined from the marginal revenue
(MR) when given a linear demand curve?

The price is determined by finding the
corresponding price at the given marginal
revenue point using the demand curve equation,
since P and MR are related through the demand
function in linear form.

What is the relationship between MR and P on a linear
demand curve?

On a linear demand curve, marginal revenue (MR)
is always less than the price (P) except at the
point where MR equals zero; MR declines twice as
fast as P as quantity increases.

At which combination of P and MR does the price
become equal to marginal revenue on a linear demand
curve?

Price equals marginal revenue only when MR
equals P, which occurs at the demand curve's



highest point, typically at the intercept where
quantity is zero; otherwise, P is generally higher
than MR.

Why is the marginal revenue curve downward sloping
and how does it relate to the demand curve?

The MR curve is downward sloping because each
additional unit sold reduces the price on all
previous units (due to the linear demand),
causing MR to decline twice as fast as P, and it is
derived directly from the demand curve.

If the marginal revenue (MR) is known, how can you
find the corresponding price (P) on a linear demand
curve?

You can find the price by substituting the
quantity corresponding to MR into the demand
curve equation, since P is a function of quantity,
and MR is related through the demand's slope.

What is the significance of the point where MR is zero
on a linear demand curve?

At the point where MR equals zero, the price is at
its maximum, which occurs at the midpoint of the
demand curve's quantity range; this point



indicates the profit-maximizing quantity for a
monopolist.

Additional Resources
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Introduction

In the realm of microeconomics, understanding
the relationship between a firm's pricing strategy
and its revenue generation is fundamental. When
a company faces a linear demand curve—a
straight-line relationship between price and
quantity demanded—it must carefully analyze how
changing prices influence revenue and profit. A
particularly intriguing question arises: Given a
linear demand curve, at which combination of
price (P) and marginal revenue (MR) does the
price itself equal the marginal revenue? This
query not only sheds light on the nature of
revenue maximization but also offers insights into
optimal pricing strategies under linear demand



conditions. To unravel this, we need to explore
the underlying principles of demand functions,
the derivation of marginal revenue, and their
interplay within a linear context.

Understanding the Linear Demand Curve
What Is a Linear Demand Curve?

A linear demand curve is one of the simplest and
most commonly used demand functions in
economics. It is represented mathematically as:

\[Q =a-bP\]
where:

-\( Q) is the quantity demanded,

-\( P ) is the price,

-\(a\) and \( b ) are constants, with \(a > 0)
and \( b > 0).

Graphically, this curve is a straight line with a
negative slope \(-b\), indicating that as price

increases, demand decreases, and vice versa.

Key Features of a Linear Demand



- Intercepts:

- Price intercept: when \( Q=0\), \( P =
\frac{a}{b}\).

- Quantity intercept: when \( P=0\), \( Q=a).

- Elasticity:

- Demand elasticity varies along the curve, being

more elastic at higher prices and less elastic at
lower prices.

Understanding this structure lays the groundwork
for analyzing revenue and marginal revenue.

Deriving the Revenue and Marginal Revenue
Functions

Total Revenue (TR)

Total revenue is calculated as:

\[ TR = P \times Q \]

Since \( Q = a - bP ), solving for \( P \):
\[ P = \frac{a - Q}{b} \]

Alternatively, expressing TR directly as a function



of quantity:

\[ TR = P \times Q = \left(\frac{a - Q}{b}\right)
\times Q = \frac{aQ - Q" 2}{b} \]

This quadratic form indicates that total revenue
initially increases with quantity, reaches a

maximum point, and then declines, reflecting the
typical shape of the revenue curve.

Marginal Revenue (MR)

Marginal revenue is the additional revenue
generated from selling one more unit:

\[ MR = \frac{dTR}{dQ} \]

From the total revenue function:

\[ TR(Q) = \frac{aQ - Q~2}{b} \]
Differentiating with respect to \( Q \):

\[ MR = \frac{d}{dQ} \left( \frac{aQ - Q" 2}{b}
\right) = \frac{a - 2Q}{b} \]

Alternatively, expressing \( MR \) as a function of



price:

\[ MR = P - \frac{Q}{b} \]

which can be derived by noting that:
\[ P = \frac{a - Q}{b} \]

and substituting into the MR formula.

The Relationship Between Price and Marginal
Revenue

The key insight is that for a linear demand curve,
marginal revenue is also a linear function, with
twice the slope's magnitude but opposite in sign:

\[ MR = P - \frac{Q}{b} \]

or equivalently,

\[ MR = a - 2bP \]

This relation shows that MR lies below the

demand price at every quantity, except at the
point where MR equals zero.



When Does Price Equal Marginal Revenue?

The Core Question

The central question is: At which point does the
price (P) equal marginal revenue (MR)? Given
their linear relationship, this involves solving for
the combination of \( P \) and \( Q \) where:

\[ P=MR\]

Substituting the MR expression:

\[ P=a-2bP\]

Rearranging:

\[ P+ 2bP =a\\]

\[P (1 + 2b) =a\]

\[ P = \frac{a}{1 + 2b} \]

This is the price at which \( P = MR ).

The Corresponding Quantity and Total Revenue at
\(P =MR))



Using the demand function:
\[Q=a-bP\]
substituting \( P = \frac{a}{1 + 2b} \):

\[ Q = a-b\left( \frac{a}{1 + 2b} \right) = \frac{a
(1 +2b)-ab}{l1 + 2b} =\frac{a (1 + 2b -b)}{1 +
2b} = \frac{a (1 + b)}{1 + 2b} \]

Knowing both \( P\) and \( Q), total revenue at
this point is:

\[ TR = P \times Q = \left( \frac{a}{1 + 2b} \right)
\times \left( \frac{a (1 + b)}{1 + 2b} \right) =
\frac{a”~2 (1 + b)}{(@A + 2b)"2}\]

This point is significant because it marks a
specific combination where the price equals the
marginal revenue.

Interpreting the Result: Is \( P = MR ) the Profit-
Maximizing Point?

In microeconomics, profit maximization occurs
where marginal revenue equals marginal cost
(MC). However, the question here is about the



relationship between price and marginal revenue,
not profit maximization directly.

- At the point where \( P = MR \):

- The firm is not necessarily maximizing profit
unless \( MR = MC)).

- Regardless, this point provides valuable insights
into the demand curve's structure and revenue
behavior.

- Implication of \( P = MR \):

- Since \( MR ) is always below \( P ) for a linear
demand curve, the point where they are equal is
at a specific demand level.

- This point often corresponds to a particular
elastic region of the demand curve, which can
influence pricing decisions.

Practical Significance for Firms

Understanding the intersection point where \( P =
MR \) helps firms in several ways:

1. Identifying Revenue Dynamics:

Recognizing where marginal revenue equals price
indicates points where the firm transitions from
increasing to decreasing marginal gains.



2. Pricing Strategies:

Firms aiming to optimize revenue might set
prices based on this relationship, especially when
marginal costs are constant or known.

3. Market Segmentation:

This analysis aids in understanding how demand
elasticity varies along the demand curve and how
it influences revenue.

4. Policy Implications:

Regulators and policymakers can use such
insights to gauge market efficiency and the
impact of pricing regulations.

Limitations and Real-World Considerations

While the mathematical derivation offers a clear
picture, real-world scenarios involve complexities:

- Non-Linear Demand Curves:

Most demand curves are not perfectly linear,
making the specific point of \( P = MR ) less
straightforward.

- Changing Costs:
Firms face varying costs, and marginal cost may



not be constant.

- Market Competition:

Competitive pressures influence pricing
decisions, often leading to prices below the \( P =
MR ) level.

- Consumer Behavior:
Demand elasticity can change over time and
across different consumer segments.

Despite these considerations, the linear model
remains a valuable analytical tool for
understanding fundamental economic principles.

Conclusion

In the context of a linear demand curve, the
relationship between price and marginal revenue
reveals critical insights into revenue
maximization and pricing strategies. The specific
combination where \( P = MR \) occurs at a price
of \( \frac{a}{1 + 2b} ), corresponding to a
demand quantity of \( \frac{a (1 + b)}{1 + 2b} ).
While this point is not necessarily the profit-
maximizing one, it highlights a significant point
along the demand curve that informs firms about



revenue dynamics. Understanding this
relationship equips businesses and economists
with a clearer perspective on how demand
elasticity, pricing, and revenue interconnect—a
vital consideration in competitive markets and
strategic decision-making.

By mastering these concepts, firms can better
navigate the complexities of pricing in linear
demand environments, ultimately enhancing their
ability to maximize revenue and serve consumers
effectively.
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