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Understanding how demand functions work is fundamental in economics, especially when
analyzing market behavior and making pricing decisions. One common demand function is
expressed as Q = 100 - 5P, where Q represents the quantity demanded and P the price of
the good or service. While this form is useful for understanding how quantity responds to
price changes, economists often prefer the inverse demand curve, which expresses price as
a function of quantity. In this article, we explore what the inverse market demand curve is,
how to derive it from the given demand function, and why it matters in economic analysis.

What Is the Market Demand Curve?

Before diving into the inverse demand curve, it’s essential to clarify what the demand curve
itself represents.

Definition of Market Demand Curve
The market demand curve illustrates the relationship between the price of a good and the
total quantity demanded by consumers at each price point, holding all else constant. It
typically slopes downward from left to right, indicating that as the price decreases, the
quantity demanded increases.

Given Demand Function: Q = 100 - 5P
In this specific case, the demand function is:

Q = 100 - 5P

This equation indicates that when the price is zero, the maximum quantity demanded is
100 units. Conversely, as the price increases, the quantity demanded decreases linearly.

Deriving the Inverse Demand Curve

The inverse demand curve rewrites the demand function to express price (P) as a function



of quantity demanded (Q). This form is particularly useful for analyzing consumer
willingness to pay at different quantities and for calculating consumer surplus.

Steps to Derive the Inverse Demand Curve
To find the inverse demand function from Q = 100 - 5P, follow these steps:

Start with the original demand equation:1.

Isolate P on one side of the equation.2.

Solve for P in terms of Q.3.

Let’s perform these steps explicitly:

Step 1: Write the original demand function
Q = 100 - 5P

Step 2: Rearrange to solve for P
Subtract Q from both sides:

100 - Q = 5P

Step 3: Divide both sides by 5 to isolate P
P = (100 - Q) / 5

Result: The Inverse Demand Curve
P = 20 - (Q / 5)

This is the inverse demand curve, expressing price as a function of quantity demanded.

Understanding the Inverse Demand Curve

The inverse demand curve, P = 20 - (Q / 5), provides several insights:

It reveals the maximum price consumers are willing to pay for a specific quantity.



It helps in calculating total revenue, producer surplus, and consumer surplus.

It is essential for analyzing market behavior under different pricing strategies.

Graphical Representation

Plotting both the demand curve and the inverse demand curve can help visualize their
relationship.

Demand Curve (Q = 100 - 5P)
- When P = 0, Q = 100.
- When Q = 0, P = 20.

Inverse Demand Curve (P = 20 - Q/5)
- When Q = 0, P = 20.
- When P = 0, Q = 100.

Both graphs intersect at the same points, but the inverse demand curve is particularly
useful for price-focused analysis.

Applications of the Inverse Demand Curve

Understanding and utilizing the inverse demand curve has several practical applications in
economics and business strategy.

Pricing Strategies
Businesses use the inverse demand curve to determine the optimal price point that
maximizes revenue or profit.

Consumer Surplus Calculation
The inverse demand curve helps calculate consumer surplus, which is the difference
between what consumers are willing to pay and what they actually pay.

Market Equilibrium Analysis
In conjunction with supply curves, the inverse demand curve helps identify equilibrium



prices and quantities in the market.

Conclusion

In summary, given the demand function Q = 100 - 5P, the inverse demand curve is derived
by solving for P, resulting in:

P = 20 - (Q / 5)

This inverse demand curve provides a direct view of how much consumers are willing to
pay for different quantities and is a vital tool in economic analysis, pricing decisions, and
understanding market dynamics. Whether you are a student, economist, or business owner,
mastering the concept of inverse demand curves enhances your ability to interpret market
data and make informed decisions.

---
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Frequently Asked Questions

What is the inverse market demand curve given the
demand function Q = 100 - 5P?
The inverse market demand curve expresses price as a function of quantity. Solving for P: Q
= 100 - 5P => 5P = 100 - Q => P = (100 - Q) / 5.

How do you derive the inverse demand curve from the
demand function Q = 100 - 5P?
Rearranged, the inverse demand curve is P = (100 - Q) / 5, which expresses price directly in
terms of quantity.

What is the slope of the inverse demand curve for Q =
100 - 5P?
The slope of the inverse demand curve is -1/5, since P = (100 - Q) / 5 can be written as P =
20 - (1/5)Q.



What is the intercept of the inverse demand curve
when Q = 0?
When Q = 0, P = (100 - 0) / 5 = 20. So, the intercept is 20.

How does the inverse demand curve help in calculating
consumer surplus?
The inverse demand curve provides the maximum price consumers are willing to pay for
each quantity, which is essential for calculating consumer surplus as the area between the
demand curve and the market price.

Can the inverse demand curve be used to find the
equilibrium price and quantity?
Yes, by setting the inverse demand curve equal to the market price and combining with
supply data, you can determine equilibrium price and quantity.

What is the significance of the inverse demand curve in
microeconomic analysis?
The inverse demand curve is crucial for understanding consumer willingness to pay,
conducting welfare analysis, and solving for optimal pricing strategies.

If the demand function is Q = 100 - 5P, what is the price
when the quantity demanded is 50?
Substitute Q = 50 into the inverse demand curve: P = (100 - 50) / 5 = 50 / 5 = 10.

Additional Resources
Suppose That The Market Demand Curve Is Given By Q = 100 - 5P. What Is The Inverse
Market Demand Curve?
Understanding the relationship between the market demand curve and its inverse is
fundamental in microeconomics, especially when analyzing consumer behavior, pricing
strategies, and market dynamics. In this article, we will explore how to derive the inverse
market demand curve from the given demand function, providing a comprehensive guide to
this crucial concept.

---

Introduction: The Importance of Demand Curves in Economics

In economic analysis, the demand curve is a graphical representation that shows the
relationship between the price of a good or service and the quantity demanded by
consumers at various price levels. It is a vital tool for understanding market behavior,



setting prices, and predicting how changes in market conditions affect consumer choices.
When given a demand function such as Q = 100 - 5P, economists often need to work with
its inverse form—expressing price as a function of quantity—to facilitate certain analyses,
including revenue calculations, equilibrium determination, and elasticity measurement.

---

What Is the Market Demand Curve?

The market demand curve reflects the total quantity of a good consumers are willing and
able to purchase at different prices, holding all else constant.
In the provided example:

- Q represents the total quantity demanded in the market.
- P is the price of the good.

The demand function:

\[ Q = 100 - 5P \]

indicates that as the price increases, the quantity demanded decreases, which aligns with
the law of demand.

---

Deriving the Inverse Market Demand Curve

The inverse market demand curve is simply the original demand function rearranged to
express P as a function of Q instead of Q as a function of P. This form is particularly useful
when analyzing how price responds to changes in quantity demanded and when calculating
consumer surplus or revenue.

Step-by-Step Process:

1. Starting with the original demand function:

\[ Q = 100 - 5P \]

2. Isolate the term involving \( P \):

\[ 5P = 100 - Q \]

3. Solve for \( P \):

\[ P = \frac{100 - Q}{5} \]

4. Simplify if necessary:

\[ P = 20 - \frac{Q}{5} \]

Therefore, the inverse demand curve is:



\[ P = 20 - \frac{Q}{5} \]

---

Interpretation of the Inverse Demand Curve

The inverse demand curve \( P = 20 - \frac{Q}{5} \) tells us:

- The maximum price consumers are willing to pay when the quantity demanded is zero is
\$20.
- For each additional unit demanded, the price consumers are willing to pay decreases by
\$0.20.
- When the quantity demanded reaches Q = 100, the corresponding price is:

\[ P = 20 - \frac{100}{5} = 20 - 20 = 0 \]

which aligns with the original demand curve where at \( P=0 \), \( Q=100 \).

---

Visualizing the Demand Curves

Understanding the graphical representation helps clarify the relationship:

- Demand Curve \( Q = 100 - 5P \):
- Plot with price \( P \) on the vertical axis and quantity \( Q \) on the horizontal axis.
- Slope: \(-5\)
- Intercept: When \( P=0 \), \( Q=100 \).

- Inverse Demand Curve \( P=20 - \frac{Q}{5} \):
- Plot with \( Q \) on the horizontal axis and \( P \) on the vertical axis.
- Slope: \(-\frac{1}{5}\)
- Intercept: When \( Q=0 \), \( P=20 \).

Both curves are mirror images of each other across the line \( P \) or \( Q \), depending on
which form is used, illustrating the inverse relationship.

---

Practical Applications of the Inverse Demand Curve

Knowing the inverse demand curve enables economists and businesses to:

- Calculate consumer surplus:
The area between the demand curve and the market price up to the equilibrium quantity.

- Determine optimal pricing strategies:
Firms can set prices based on how much consumers are willing to pay for different
quantities.

- Analyze elasticity:



Price elasticity of demand can be directly computed using the inverse demand function.

- Predict how market quantities change with price adjustments.

---

Summary and Key Takeaways

- The market demand curve given by \( Q=100 - 5P \) describes how quantity demanded
varies with price.
- The inverse demand curve expresses price as a function of quantity, derived by algebraic
rearrangement:

\[ P = 20 - \frac{Q}{5} \]

- The inverse form is especially useful for calculating revenue, elasticity, and consumer
surplus.

---

Final Thoughts

Understanding the inverse demand curve is a cornerstone of microeconomic analysis,
providing critical insights into consumer behavior and market outcomes. By mastering how
to derive and interpret this curve from the original demand function, economists and
business strategists can better anticipate market responses and optimize pricing strategies.

---

Remember: The key to working with demand functions lies in flexibility—being able to
switch between the standard and inverse forms depending on the analytical context.
Whether assessing how price changes influence demand or vice versa, understanding this
relationship is essential for effective economic analysis.
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