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Understanding the dynamics of supply and demand is fundamental to analyzing how
markets operate. When the supply and demand functions are explicitly provided, such as
in this case where the supply function is Qs = 100P + 500 and the demand function is Qd
= 1,000, it becomes possible to determine critical market parameters like equilibrium
price, equilibrium quantity, and the effects of shifts in supply or demand. This article will
delve into the detailed analysis of these functions, exploring their implications, how to
compute market equilibrium, and what factors could influence these curves in real-world
scenarios.

Introduction to Supply and Demand Functions

Supply and demand functions are mathematical representations describing the
relationship between the quantity of a product that producers are willing to supply and
consumers are willing to purchase at various prices. These functions help economists and
market analysts predict how the market will respond to changes in external factors, policy
interventions, or shifts in consumer preferences.

In our case, the supply function is given as:

Qs = 100P + 500

and the demand function as:

Qd = 1,000

It’s important to note that the demand function appears to be a constant (Qd = 1000),
implying that the quantity demanded remains fixed regardless of price, which is an
idealized scenario often used for illustrative purposes.

Analyzing the Supply Function

Supply Function: Qs = 100P + 500



The supply function indicates that the quantity supplied (Qs) increases with the price (P).
Specifically, for each unit increase in price, the quantity supplied increases by 100 units.
The intercept of 500 suggests that even at a price of zero, the supply quantity would be
500 units, which could represent minimum production levels or fixed costs.

Key aspects of the supply function:

- Slope: 100, indicating the rate at which supply responds to price changes.
- Intercept: 500, the quantity supplied when price is zero (theoretically).

Implication: As the price increases, producers are willing to supply more of the product,
which aligns with typical supply curve behavior.

Analyzing the Demand Function

Demand Function: Qd = 1,000

This demand function suggests that the quantity demanded is fixed at 1,000 units,
regardless of price. This is a perfectly inelastic demand scenario, where consumers’
demand does not change with price fluctuations.

Implications:

- The demand curve is a vertical line at Qd = 1,000.
- Changes in price will not affect the quantity demanded in this model.
- This scenario simplifies analysis but is less common in real markets, where demand
generally varies with price.

Market Equilibrium: Finding the Price and
Quantity

Market equilibrium occurs where the quantity supplied equals the quantity demanded:

Qs = Qd

Substituting the given functions:

100P + 500 = 1,000

Solving for P:



100P = 1,000 - 500
100P = 500
P = 5

Equilibrium Price (P\) = 5

To find the equilibrium quantity (Q\):

Qs = 100P + 500 = 100  5 + 500 = 500 + 500 = 1,000

or directly from demand:

Qd = 1,000

Therefore, the equilibrium price is $5, and the equilibrium quantity is 1,000 units.

Interpreting the Results

The analysis reveals that:

- At a price of $5, the quantity supplied matches the quantity demanded at 1,000 units.
- Since the demand is perfectly inelastic, consumers will purchase 1,000 units regardless
of price, but the market price still influences how much producers are willing to supply.
- The supply function indicates that at prices below $5, producers will supply less than
1,000 units, and at prices above $5, they will supply more.

Graphical Representation of Supply and Demand

Visualizing the supply and demand curves enhances understanding:

- Supply curve: An upward-sloping line starting at Qs=500 when P=0 and increasing with
slope 100.
- Demand curve: A vertical line at Qd=1,000, indicating demand is unaffected by price.

The intersection point at P = $5, Q = 1,000 represents the market equilibrium.

Effects of Market Changes

Understanding how shifts in supply or demand affect equilibrium is crucial.



Scenario 1: Increase in Demand

Suppose demand shifts outward, increasing to Qd = 1,200 at each price point. The new
equilibrium:

- Set Qs = Qd:

100P + 500 = 1,200

- Solving:

100P = 700
P = 7

- New equilibrium price: $7

- Equilibrium quantity:

Qs = 100  7 + 500 = 700 + 500 = 1,200

Result: Both price and quantity increase, reflecting higher demand.

Scenario 2: Decrease in Supply

Suppose supply decreases to Qs = 80P + 500. Find the new equilibrium:

80P + 500 = 1,000
80P = 500
P = 6.25

- Equilibrium quantity:

Qs = 80  6.25 + 500 = 500 + 500 = 1,000

- Price increases from $5 to $6.25, but quantity remains at 1,000 units due to the demand
being fixed.



Implications for Market Participants

Understanding these functions provides insights for various stakeholders:

- Producers: Can determine optimal pricing strategies to maximize profits.
- Consumers: Recognize how price changes may or may not affect demand.
- Policy Makers: Can predict effects of taxation or subsidies on market equilibrium.

Limitations of the Model and Real-World
Considerations

While the model provides clear insights, several limitations should be acknowledged:

- The demand function being perfectly inelastic (Qd constant at 1,000) is a simplification;
in reality, demand usually varies with price.
- External factors like income effects, substitute goods, and technological changes are not
considered.
- Market shocks or government interventions can alter supply and demand curves
unpredictably.

Conclusion

Analyzing supply and demand functions like Qs=100P+500 and Qd=1,000 allows for
precise determination of market equilibrium. In this example, the equilibrium occurs at a
price of $5 and a quantity of 1,000 units. Recognizing how shifts in these curves influence
market outcomes is essential for effective decision-making by producers, consumers, and
policymakers. While simplified, such models serve as foundational tools in understanding
economic dynamics and guiding strategic responses in real-world markets.

Additional Resources for Further Learning

- Introduction to Microeconomics by Paul Krugman and Robin Wells
- Principles of Economics by N. Gregory Mankiw
- Online courses on Coursera and Khan Academy covering supply and demand
fundamentals
- Economic simulation tools and graphing calculators for visualizing supply-demand shifts

By mastering the analysis of supply and demand functions, stakeholders can better
anticipate market trends, optimize strategies, and contribute to more efficient economic
systems.



Frequently Asked Questions

What is the supply function for the product?
The supply function is Qs = 100P - 500.

What is the demand function for the product?
The demand function is Qd = 1,000.

How do you find the market equilibrium price in this
scenario?
Set Qs equal to Qd: 100P - 500 = 1,000, then solve for P.

What is the equilibrium quantity when supply equals
demand?
First find P from the equilibrium condition, then plug back into either Qs or Qd to find the
quantity.

What is the equilibrium price for this product?
Solving 100P - 500 = 1,000 gives P = (1,000 + 500)/100 = 15 dollars.

What is the equilibrium quantity at this price?
Plug P = 15 into Qs: Qs = 10015 - 500 = 1,500 - 500 = 1,000 units.

What happens to the market if the price is set below the
equilibrium price?
If the price is below equilibrium, demand exceeds supply, leading to a shortage.

What happens if the price is set above the equilibrium
price?
If the price is above equilibrium, supply exceeds demand, resulting in a surplus.

Additional Resources
Supply and demand functions are fundamental concepts in economics, providing a
framework for understanding how markets operate and how prices are determined. These
functions describe the relationship between the quantity of a product that producers are
willing to supply and consumers are willing to purchase at various price levels. In this



article, we explore a specific set of supply and demand functions: Qs = 100P – 500 and Qd
= 1,000, respectively. By analyzing these functions, we gain insights into market
equilibrium, price sensitivity, and the implications for producers and consumers in a
hypothetical market.

---

Understanding Supply and Demand Functions

What Are Supply and Demand Functions?

Supply and demand functions mathematically represent the relationship between the
quantity of a good supplied or demanded and its price.

- The supply function (Qs) indicates how much producers are willing to supply at a given
price.
- The demand function (Qd) shows how much consumers are willing to buy at that price.

These functions help economists and market analysts predict how changes in price
influence the quantity traded, and ultimately, the market equilibrium where supply equals
demand.

Mathematical Representation

Typically, supply and demand functions are expressed as equations where the quantity is a
function of price:

- Supply function: Qs = a + bP
- Demand function: Qd = c – dP

Where:

- P is the price of the good,
- a, b, c, d are constants derived from market data.

In our case, the functions are:

- Supply: Qs = 100P – 500
- Demand: Qd = 1,000

Note that the demand function is written as a constant, implying that demand is fixed
regardless of price, which is an unusual assumption but simplifies analysis.

---



Analyzing the Given Supply and Demand
Functions

Supply Function: Qs = 100P – 500

This linear supply function suggests that:

- At a price of zero (P=0), the quantity supplied would be -500, which is economically
nonsensical, indicating that the supply curve starts at a price where the quantity supplied
becomes non-negative.
- The positive coefficient of P (100) indicates that supply increases as price increases—a
typical upward-sloping supply curve.

To find the minimum price at which supply becomes positive:

Qs ≥ 0
=> 100P – 500 ≥ 0
=> 100P ≥ 500
=> P ≥ 5

Thus, when the price reaches 5 units, the quantity supplied is zero, and the supply curve
begins at this point.

Implication: Producers are willing to supply the product only at prices above or equal to 5.

---

Demand Function: Qd = 1,000

This demand function indicates:

- A fixed quantity demanded of 1,000 units, regardless of price.
- Such a demand curve is perfectly inelastic—it does not respond to price changes within
the relevant range.

Implication: Consumers demand exactly 1,000 units, no matter what the price is, which
simplifies market analysis but is an idealized scenario.

---

Market Equilibrium Analysis



Finding the Equilibrium Price and Quantity

Market equilibrium occurs where quantity supplied equals quantity demanded:

Qs = Qd

From the given functions:

100P – 500 = 1,000

Solving for P:

100P = 1,500
P = 15

At a price of 15 units, the market clears.

Now, find the corresponding quantity:

Qs = 100(15) – 500 = 1,500 – 500 = 1,000

Since Qd is fixed at 1,000, the equilibrium quantity is 1,000 units, and the equilibrium
price is 15 units.

Key observations:

- The market clears at P = 15.
- The quantity exchanged is 1,000 units, matching demand.

---

Interpretation of the Equilibrium

This equilibrium reflects a market where:

- Producers will supply zero units at prices below P=5.
- At P=15, producers are willing to supply 1,000 units.
- Consumers demand exactly 1,000 units, regardless of price, making this a perfectly
inelastic demand scenario.

Implication: The fixed demand means that the market price is primarily determined by the
supply side, with the equilibrium being at the point where supply meets the demand of
1,000 units.

---



Implications for Producers and Consumers

For Producers

Producers will only find it profitable to supply the product when the market price exceeds
P=5.

- If the market price drops below 5, they would supply negative quantities, which is
impossible; hence, no supply at prices below P=5.
- The supply function indicates increasing output as price rises beyond P=5, reaching
1,000 units at P=15.

Profitability considerations:

- The minimum acceptable price for producers is P=5.
- The maximum price that clears the market is P=15, after which the quantity supplied
exceeds the fixed demand, potentially leading to surpluses.

Producer strategies:

- Maintaining prices around P=15 maximizes revenue without causing excess supply.
- Since supply increases with price, producers have an incentive to push prices toward the
equilibrium point.

---

For Consumers

Given that demand is fixed at 1,000 units:

- Consumers have no price sensitivity within the relevant range.
- They will purchase 1,000 units regardless of price, which is an unrealistic assumption in
real markets but simplifies the analysis here.

Consumer impact:

- Consumers face no benefit from price fluctuations within this model.
- Market price is determined largely by supply considerations, with the fixed demand
acting as a constant.

---



Market Dynamics and Policy Implications

Market Flexibility and Price Volatility

In this model, the demand function's inelastic nature means that:

- Prices are primarily driven by supply-side factors.
- Any shift in supply (e.g., due to production costs, technological change, or external
shocks) would directly influence the market price.

For example:

- If supply increases (say, the supply curve shifts outward), the equilibrium price would
decrease, but the quantity demanded remains unchanged at 1,000 units.
- If supply decreases, the price would rise, potentially beyond the equilibrium point,
leading to shortages if the quantity supplied at that higher price exceeds 1,000 units.

Policy Considerations

- Policymakers aiming to influence this market must consider supply-side interventions
since demand is perfectly inelastic.
- Price controls (ceilings or floors) could have significant effects: for example, a price
ceiling below P=5 would eliminate supply altogether, causing shortages.
- Conversely, a price floor above P=15 could lead to surplus, with producers unable to sell
all their output.

---

Limitations and Real-World Applicability

While the analyzed functions offer clarity, they are idealized. Real markets rarely exhibit
perfectly inelastic demand or linear supply functions with such straightforward
parameters.

- Demand elasticity: Typically varies with price, consumer preferences, and availability of
substitutes.
- Supply responsiveness: Usually depends on factors like production costs, resource
availability, and technology, which are not captured fully in a simple linear function.

Understanding these limitations is crucial for applying such models to real-world
scenarios. Nonetheless, simplified models like this serve as valuable pedagogical tools for
illustrating core economic principles.

---



Conclusion

The analysis of the supply and demand functions Qs = 100P – 500 and Qd = 1,000 reveals
a market with a clear equilibrium point at a price of P=15 and a quantity of 1,000 units.
The fixed demand indicates a perfectly inelastic consumer base, while supply responds
linearly to price changes, starting from P=5. This scenario underscores the importance of
supply-side factors in determining market prices when demand is unresponsive to price
fluctuations.

Understanding these dynamics equips economists, policymakers, and business strategists
with insights into how changes in supply or external shocks could influence market
outcomes. Despite its simplicity, this model accentuates fundamental economic concepts
like equilibrium, elasticity, and market responsiveness, forming a foundation for more
complex and realistic analyses.

---

In summary, the interplay between supply and demand functions is vital for
comprehending market behavior. The specific case examined here illustrates the core
principles in a simplified context, offering a window into the mechanisms that govern
pricing, production, and consumption in economic markets.
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