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Introduction to Demand and Supply Functions

Understanding the concepts of demand and supply is fundamental to the study of economics. These two
functions describe how the quantity of a good or service demanded by consumers and supplied by producers
varies with price. The intersection point of these functions determines the market equilibrium, which is the price
and quantity where the quantity demanded equals the quantity supplied.

In this article, we analyze the specific demand function QD = 22 - 2P and the supply function QS = -6 + 5P to
determine the equilibrium quantity. We will explore the significance of these functions, how to find the
equilibrium point mathematically, and the broader implications for markets.

---

Understanding the Demand Function

Definition and Significance of Demand Function

The demand function, QD = 22 - 2P, indicates the relationship between the price of a good (P) and the quantity
demanded (QD). Specifically, it shows that as the price increases, the quantity demanded decreases, reflecting
the law of demand.

- The intercept at P=0 is 22, meaning if the good were free, consumers would demand 22 units.
- The slope of -2 indicates that for each dollar increase in price, the quantity demanded decreases by 2 units.

Graphical Representation of Demand

Plotting the demand function:

- When P=0, QD=22
- When QD=0, P=?

Calculating the price at QD=0:

0 = 22 - 2P
2P = 22
P = 11

This gives a demand curve intercept at P=11.

---



Understanding the Supply Function

Definition and Significance of Supply Function

The supply function, QS = -6 + 5P, illustrates how the quantity supplied (QS) varies with price (P). It
indicates that:

- At P=0, QS= -6, which is not feasible in real life, but mathematically indicates that below a certain price,
suppliers are not willing to supply any units.
- The positive slope of 5 demonstrates that higher prices incentivize producers to supply more units, consistent
with the law of supply.

Graphical Representation of Supply

Plotting the supply function:

- When P=0, QS= -6 (which suggests that supply starts at P where QS becomes zero)
- To find P when QS=0:

0 = -6 + 5P
5P=6
P=6/5=1.2

At P=1.2, QS=0. The supply curve starts from P=1.2 onward.

---

Calculating the Market Equilibrium

Definition of Equilibrium

Market equilibrium occurs at the price and quantity where the quantity demanded equals the quantity supplied:

QD = QS

Setting Demand and Supply Functions Equal

Given:

QD = 22 - 2P
QS = -6 + 5P

Set:

22 - 2P = -6 + 5P



Solving for Equilibrium Price (P)

Bring like terms together:

22 + 6 = 5P + 2P
28 = 7P
P = 28 / 7 = 4

The equilibrium price is P = 4.

Calculating Equilibrium Quantity (Q)

Substitute P=4 into either the demand or supply function:

Using demand:

QD = 22 - 2(4) = 22 - 8 = 14

Using supply:

QS = -6 + 5(4) = -6 + 20 = 14

Both yield the same quantity, confirming the equilibrium quantity:

Q = 14 units

---

Interpretation of the Equilibrium Point

Significance of the Equilibrium Price and Quantity

- The equilibrium price of 4 indicates the market-clearing price at which the quantity consumers want to buy
equals what producers are willing to sell.
- The equilibrium quantity of 14 units reflects the amount exchanged at this price.

Market Dynamics at Equilibrium

- If the price were higher than 4, the quantity supplied would exceed demand, leading to a surplus.
- If the price were lower than 4, demand would exceed supply, resulting in a shortage.
- Market forces tend to push the price toward the equilibrium point, balancing supply and demand.

---

Graphical Illustration of Demand and Supply



Plotting the Curves

Plotting both demand and supply functions on a graph:

- Demand curve intersects P=11 when QD=0.
- Supply curve intersects P=1.2 when QS=0.
- The equilibrium point is at P=4, Q=14.

Understanding Market Equilibrium Graphically

The intersection of the demand and supply curves visually confirms the equilibrium. It helps in understanding
how shifts in either curve affect the market:

- A rightward shift in demand increases equilibrium price and quantity.
- A rightward shift in supply decreases the equilibrium price but increases the equilibrium quantity.

---

Broader Implications and Applications

Real-World Relevance

- Businesses can use such models to set prices.
- Policymakers can analyze how taxes or subsidies shift demand or supply, affecting equilibrium.
- Understanding these functions aids in predicting market responses to external shocks.

Limitations of the Model

- Assumes ceteris paribus (all other factors constant).
- Ignores external influences like consumer preferences, technological change, or regulations.
- Simplifies complex markets into linear functions.

Extensions and Further Considerations

- Analyzing consumer surplus and producer surplus at equilibrium.
- Examining the effects of shifts in demand or supply curves.
- Incorporating price elasticity to understand responsiveness.

---

Conclusion

By analyzing the given demand function QD = 22 - 2P and supply function QS = -6 + 5P, we have determined
that the market reaches equilibrium at a price of 4 and a quantity of 14 units. This equilibrium point ensures
that the quantity consumers are willing to buy matches the quantity producers are willing to supply at that



price. Understanding such functions and their intersections is vital for effective market analysis, policy
formulation, and strategic business decision-making.

Accurate modeling of demand and supply enables stakeholders to predict market behavior, plan accordingly, and
respond to shifts effectively. While simplified, these functions serve as foundational tools in economic
analysis, illustrating the delicate balance that defines market equilibrium.

Frequently Asked Questions

What is the equilibrium quantity when the demand function QD = 22 - 2P
and the supply function QS = -6 + 5P are given?

To find the equilibrium quantity, set QD equal to QS: 22 - 2P = -6 + 5P. Solving for P: 22 + 6 = 5P + 2P �
28 = 7P � P = 4. Substitute P = 4 into either function: QD = 22 - 2(4) = 22 - 8 = 14. Therefore, the
equilibrium quantity is 14 units.

How do you determine the equilibrium price from the demand and supply
functions?

To find the equilibrium price, set the demand function equal to the supply function and solve for P. In this case,
22 - 2P = -6 + 5P, then solve for P to find the price at which quantity demanded equals quantity supplied.

What is the significance of the equilibrium quantity in the market?

The equilibrium quantity represents the amount of goods that buyers are willing to purchase and sellers are
willing to sell at the equilibrium price, where market supply equals market demand.

Can the equilibrium price be negative in these functions? Why or why not?

No, the equilibrium price cannot be negative because prices in markets are generally non-negative; negative prices
would imply paying buyers to take the product, which is not typical in standard economic models.

If the demand function shifts to QD = 24 - 2P, how does that affect the
equilibrium quantity?

An increase in the demand function to QD = 24 - 2P shifts the demand curve outward, leading to a higher
equilibrium quantity. Recalculate the equilibrium price: 24 - 2P = -6 + 5P � 30 = 7P � P ≈ 4.29. Substituting
back: QD = 24 - 2(4.29) ≈ 24 - 8.58 ≈ 15.42 units. So, the equilibrium quantity increases to approximately
15.42 units.

What happens to the equilibrium quantity if the supply function shifts to
QS = -4 + 5P?

Substituting the new supply function: 22 - 2P = -4 + 5P. Solving for P: 22 + 4 = 7P � 26 = 7P � P ≈ 3.71.
Then, QD = 22 - 2(3.71) ≈ 22 - 7.42 ≈ 14.58 units. The equilibrium quantity slightly increases to
approximately 14.58 units.

How can these functions be used to analyze market changes?

By adjusting the demand and supply functions to reflect shifts due to external factors, you can analyze how
the equilibrium price and quantity change, helping to predict market responses to policy changes, shocks, or



trends.

What is the main assumption behind using linear demand and supply functions
like these?

The main assumption is that the relationship between price and quantity demanded or supplied is linear, meaning it
changes at a constant rate, which simplifies analysis but may not capture all market complexities.

Why is it important to know the equilibrium quantity in economic analysis?

Knowing the equilibrium quantity helps economists and businesses understand the optimal market output level
where supply meets demand, aiding in decision-making, policy formulation, and predicting market stability.

Additional Resources
The demand and supply functions are given by QD = 22 - 2P and QS = -6 + 5P. Calculate the equilibrium
quantity.

Understanding how to determine the equilibrium quantity from given demand and supply functions is a
fundamental concept in economics. This process involves analyzing the point where the quantity demanded by
consumers equals the quantity supplied by producers, establishing a market equilibrium. In this guide, we’ll
explore the step-by-step process of calculating the equilibrium quantity when the demand and supply functions
are provided, including a detailed breakdown of the formulas, assumptions, and interpretations.

---

What Are Demand and Supply Functions?

Before diving into calculations, it’s essential to understand what demand and supply functions represent:

Demand Function (QD)
- Expresses the relationship between the price of a good and the quantity demanded by consumers.
- Typically, as price increases, the quantity demanded decreases (law of demand).
- In the given function:
QD = 22 - 2P
- 22 is the intercept (maximum quantity demanded when price is zero).
- 2P indicates the rate at which demand decreases with each unit increase in price.

Supply Function (QS)
- Represents the relationship between the price of a good and the quantity supplied by producers.
- Usually, as price increases, the quantity supplied increases (law of supply).
- Given function:
QS = -6 + 5P
- -6 is the intercept (related to the minimum quantity supplied or the supply at zero price).
- 5P indicates the rate at which supply increases with each unit increase in price.

---

The Concept of Market Equilibrium

Market equilibrium occurs at the price and quantity where the quantity demanded equals the quantity supplied:

QD = QS

At this point:



- Buyers are willing to purchase exactly the amount sellers are willing to sell.
- There is no tendency for the price to change unless external factors intervene.

Why Is Equilibrium Important?
- It determines the market-clearing price and quantity.
- Helps businesses and policymakers understand market dynamics.
- Indicates the optimal point where resources are efficiently allocated.

---

Step-by-Step Calculation of Equilibrium Quantity

Given the demand and supply functions:

- Demand: QD = 22 - 2P
- Supply: QS = -6 + 5P

Step 1: Set QD equal to QS

To find the equilibrium price (Pe), we set:

22 - 2P = -6 + 5P

Step 2: Solve for the Equilibrium Price (Pe)

Rearranging the equation:

22 + 6 = 5P + 2P

28 = 7P

Pe = 28 / 7 = 4

Step 3: Calculate the Equilibrium Quantity (Qe)

Substitute Pe back into either the demand or supply function:

- Using demand function:

QD = 22 - 2(4) = 22 - 8 = 14

- Using supply function:

QS = -6 + 5(4) = -6 + 20 = 14

Both functions yield the same quantity, confirming the equilibrium.

Therefore, the equilibrium quantity (Qe) is 14 units.

---

Interpreting the Results

Equilibrium Price
- Pe = 4
This is the market price at which the quantity demanded equals the quantity supplied.

Equilibrium Quantity
- Qe = 14



At this quantity, the market clears; there's no excess demand or supply.

Market Implications
- If the price were above 4, quantity supplied would exceed demand, leading to a surplus.
- If the price were below 4, demand would exceed supply, resulting in a shortage.

---

Visualizing the Demand and Supply Curves

While not required, visualizing these functions helps in understanding the dynamics:

- Demand curve: starting at Q = 22 when P = 0 and declining as P increases.
- Supply curve: starting at Q = -6 when P = 0 (which may be negative, indicating supply only begins at higher
prices) and increasing with P.

The intersection point at P = 4 and Q = 14 is where both curves meet.

---

Additional Considerations

Non-Negative Quantities
- Ensure that demand and supply quantities are non-negative within the relevant price range.
- For demand: QD ≥ 0 � 22 - 2P ≥ 0 � P ≤ 11
- For supply: QS ≥ 0 � -6 + 5P ≥ 0 � P ≥ 1.2

Since the equilibrium price is 4, which lies within these bounds, the solution is economically feasible.

Sensitivity Analysis
- Changes in the coefficients of P in demand and supply functions will alter the equilibrium.
- For example, an increase in demand (higher intercept) or a decrease in supply could shift the equilibrium
quantity and price.

---

Summary

To summarize:

- Given demand function: QD = 22 - 2P
- Given supply function: QS = -6 + 5P
- Set equal to find equilibrium price:

22 - 2P = -6 + 5P

Solving yields:

Pe = 4

- Plug Pe into either function to find equilibrium quantity:

Qe = 14

The equilibrium quantity is 14 units, occurring at a price of 4.

---

Final Thoughts



Calculating the equilibrium quantity from demand and supply functions is a straightforward process that
involves algebraic manipulation. It provides crucial insights into market behavior, helping businesses and
policymakers make informed decisions. Remember, the key steps are setting the demand equal to supply, solving for
the equilibrium price, and then substituting that price back into either function to find the equilibrium quantity.

Understanding these concepts enhances your grasp of how markets operate and prepares you to analyze more
complex economic models. Keep practicing with different functions to strengthen your skills in equilibrium
analysis!
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