Given The Demand Function P = 20 5Q,
Find The Price Elasticity Of Demand
When Price Of The Commodity
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Understanding the price elasticity of demand is fundamental for businesses,
economists, and policymakers alike. It measures how much the quantity
demanded of a good responds to changes in its price, providing insight into
consumer behavior and market dynamics. In this article, we will explore how
to determine the price elasticity of demand using a specific demand function,
specifically the function P = 20 - 5Q. We will analyze the concept step by
step, ensuring a comprehensive understanding of the calculation process, its
significance, and practical implications.

Introduction to Price Elasticity of Demand

Price elasticity of demand (PED) is a measure that quantifies the
responsiveness of the quantity demanded of a good to a change in its price.
It is expressed as a numerical value, typically negative due to the inverse
relationship between price and quantity demanded, but the absolute value is
often used for simplicity.

Why is Price Elasticity Important?

- Business Pricing Strategies: Companies use PED to set optimal prices that
maximize revenue and profit.

- Taxation Policies: Governments consider elasticity when imposing taxes to
predict revenue and economic impact.

- Market Analysis: Understanding demand elasticity helps forecast how markets
respond to price changes, informing production and marketing strategies.

Basic Concept of Price Elasticity of Demand
The formula for price elasticity of demand is:

\ [

\text{PED} = \frac{\%\ \text{Change in Quantity Demanded}}{\%\ \text{Change
in Price}}

\1

Mathematically, it can be expressed as:

\[



\text{PED} = \frac{dQ}{dP} \times \frac{P}{Q}
\1]

Where:

- \(dQ/dP\) is the derivative of quantity demanded with respect to price.
- \(P\) and \(Q\) are the price and quantity at a specific point.

The Given Demand Function: P = 20 - 5Q

The demand function provided, \(P = 20 - 5Q\), describes the relationship
between the price of a commodity and the quantity demanded.

Interpreting the Demand Function

- Intercept (20): When \(Q = 0\), the price is 20.

- Slope (-5): For each additional unit increase in quantity demanded, the
price decreases by 5 units.

- Negative Slope: Reflects the law of demand — as price decreases, demand
increases, and vice versa.

Rearranging the Function for Q

For certain calculations, it’s useful to express quantity demanded explicitly
as a function of price:

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

This inverse relationship allows us to analyze demand at specific price
points.

Calculating Price Elasticity of Demand for the
Given Function

To compute the price elasticity of demand at a specific point, follow these
steps:

Step 1: Derive the Demand Function \(Q\) in terms of \(P\)
As shown above:

\ [
Q = \frac{20 - P}{5}
\1]



Step 2: Calculate the Derivative \(dQ/dP\)
Differentiating \(Q\) with respect to \(P\):

\ [

\frac{dQ}{dP} = -\frac{1}{5}

\1]

This derivative indicates how quantity demanded changes as price changes.

Step 3: Choose a Specific Price Point

To determine elasticity at a particular price, select a value of \(P\). For
example, suppose we want to find the elasticity when the price is \(P = 10\).

Step 4: Find the Corresponding Quantity \(Q\)
Using the demand function:

\ [
Q = \frac{20 - P}{5} = \frac{20 - 10}{5} = 2
\1]

Step 5: Apply the Elasticity Formula
Using the formula:

\ [
\text{PED} = \frac{dQ}{dP} \times \frac{P}{Q}
\1]

Substitute the known values:

\ [
\text{PED} = -\frac{1}{5} \times \frac{10}{2} = -\frac{1}{5} \times 5 = -1
\1

Interpretation: The price elasticity of demand at \(P=10\) is \(-1\),
indicating unit elastic demand at this point — a 1% change in price results
in a 1% change in quantity demanded.

General Formula for Price Elasticity of Demand
with the Given Function

Since the demand function is linear, the elasticity varies along the demand
curve. To generalize, express elasticity as a function of price \(P\):



\ [

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

\1

\ [

\frac{dQ}{dP} = -\frac{1}{5}
\1

Thus,

\ [

\text{PED} = \frac{dQ}{dP} \times \frac{P}{Q} = -\frac{1}{5} \times
\frac{P}{(20 - P)/5} = -\frac{1}{5} \times \frac{P \times 5}{20 - P} = -
\frac{P}{20 - P}

\1

Final formula for price elasticity of demand at any price \(P\):

\ [

\boxed{

\text{PED} = -\frac{P}{20 - P}
}

\]

This formula allows us to calculate the elasticity at any specific price
within the demand curve.

Analyzing the Elasticity at Different Price
Points

Using the formula:

\ [
\text{PED} = -\frac{P}{20 - P}
\1

we can analyze the demand's responsiveness at various prices:

| Price (\(P\)) | Elasticity (\(\text{PED}\)) | Interpretation |

'ﬂ ------------ [ |
| 5 | -\(\frac{5}{20-5} = -\frac{5}{15} = -0.33\) | Inelastic demand (less
responsive) |

| 10 | -\(\frac{16}{10} = -1\) | Unit elastic |

| 15 | -\(\frac{15}{5} -3\) | Elastic demand (high responsiveness) |

| 18 | -\(\frac{18}{2} -9\) | Highly elastic demand |

Key observations:



- When \(P\) is less than 10, demand is inelastic (\(|\text{PED}|<1\)).
- When \ (P = 10\), demand is unit elastic (\(]|\text{PED}|=1\)).
- When \ (P > 10\), demand becomes elastic (\(|\text{PED}|>1\)).

This indicates that at lower prices, consumers are less sensitive to price
changes, whereas at higher prices, demand becomes more sensitive.

Implications of Price Elasticity in Business
and Policy

Understanding the elasticity at different price points helps firms and
policymakers make informed decisions:

For Businesses:

- Pricing Strategies: Knowing whether demand is elastic or inelastic at
certain prices helps optimize revenue. For elastic segments, lowering prices
might increase total revenue, while for inelastic segments, raising prices
can be beneficial.

- Product Positioning: Products with elastic demand require competitive
pricing, whereas inelastic products can bear higher prices.

For Policymakers:

- Taxation Policies: Taxes on goods with inelastic demand generate more
revenue without significantly reducing consumption.

- Regulation and Control: Understanding elasticity guides decisions on price
controls, subsidies, and tariffs.

Limitations and Considerations

- Assumption of Ceteris Paribus: Elasticity calculations assume other factors
remain constant.

- Demand Function Linearity: Real-world demand curves may not be perfectly
linear.

- Consumer Behavior: External factors, preferences, and income levels
influence demand elasticity.

Conclusion

Calculating the price elasticity of demand from a demand function like \(P =
20 - 5Q\) involves understanding the relationship between price and quantity,
differentiating the demand function, and applying the elasticity formula. The
derived general expression:

\ [



\text{PED} = -\frac{P}{20 - P}
\1

provides a powerful tool to analyze demand responsiveness at any given price.

Recognizing whether demand is elastic, inelastic, or unit elastic at
different prices enables businesses to optimize pricing strategies and
policymakers to design effective economic policies. As demand elasticity
varies along the demand curve, continuous analysis is essential for making
informed decisions that align with market dynamics and consumer behavior.

In summary:

- The demand function \(P = 20 - 5Q\) indicates a negatively sloped linear
demand curve.

- Price elasticity at any point can be calculated using \(\text{PED} = -
\frac{P}{20 - P}\).

- Elasticity increases with higher prices, indicating more responsiveness of
demand at higher prices.

- Practical applications of elasticity analysis influence pricing, marketing,
taxation, and regulation strategies.

By mastering the calculation and interpretation of price elasticity,
businesses and policymakers can better navigate market complexities and
achieve favorable economic outcomes.

Frequently Asked Questions

What is the demand function given in the problem?

The demand function provided is P = 20 - 50Q.

How do you define price elasticity of demand?

Price elasticity of demand measures how much the quantity demanded of a good
responds to a change in its price, calculated as the percentage change in
quantity demanded divided by the percentage change in price.

How do you find the price elasticity of demand at a
specific point?
You use the formula: Elasticity (E) = (dQ/dP) (P/Q), where dQ/dP is the

derivative of demand with respect to price, and P and Q are the price and
quantity at the point of interest.



What is the derivative of the demand function P = 20
- 5Q7?

Since P = 20 - 5Q, rearranged as Q = (20 - P)/5, the derivative dQ/dP is
-1/5.

How do you express Q in terms of P from the demand
function?

Rearranged as Q = (20 - P)/5.

How do you calculate the price elasticity when the
price is given?
First, find Q using Q = (20 - P)/5, then compute the elasticity as E =

(dQ/dP) (P/Q). Since dQ/dP = -1/5, plug in the values for P and Q to find the
elasticity.

What is the price elasticity of demand when the
price is P = 10?

At P=10, Q = (20 - 10)/5 = 2. Then, E = (-1/5) (10/2) = (-1/5) 5 = -1,
indicating unit elastic demand.

What does an elasticity of -1 indicate?

An elasticity of -1 indicates that the demand is unit elastic, meaning a 1%
change in price results in a 1% change in quantity demanded.

How does the price elasticity of demand change at
different price points in this demand function?

Since elasticity depends on P and Q, and Q varies with P, the elasticity will
vary at different points. Specifically, at higher prices, demand tends to be
more elastic, while at lower prices, it tends to be more inelastic.

Additional Resources

Understanding the Price Elasticity of Demand in the Context of the Given
Demand Function P = 20 - 5Q

The concept of price elasticity of demand is fundamental to economics,
providing insight into how consumers respond to changes in the price of a
commodity. When analyzing any demand function, determining the elasticity
helps businesses, policymakers, and economists predict consumer behavior and
make informed decisions. In this article, we delve into the specific demand



function P = 20 - 5Q, exploring how to calculate its price elasticity of
demand at various price points, what the elasticity signifies, and its
implications for market strategies.

Understanding the Demand Function P = 20 - 5Q

Before we analyze elasticity, it is essential to fully understand the demand
function itself.

Description of the Demand Function

The provided demand function:
\[ P =20 - 5Q \]
represents a linear, downward-sloping demand curve where:

- P is the price of the commodity.
- Q is the quantity demanded.

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

Graphical Interpretation

Graphing the demand function:

- When Q = 0, P = 20, which is the maximum price consumers are willing to pay
for zero quantity.
- When P = 0, solving for Q gives:

\ [
0 = 20 - 5Q \Rightarrow 5Q = 20 \Rightarrow Q = 4
\1]

- Therefore, the demand curve intercepts the price axis at 20 and the
guantity axis at 4.

This linear demand curve suggests that at the highest price (20), no quantity
is demanded, and at the highest quantity (4), the price drops to zero.



Foundations of Price Elasticity of Demand

What Is Price Elasticity of Demand?

Price elasticity of demand measures the responsiveness of the quantity
demanded of a good to a change in its price. Mathematically, it is expressed
as:

\ [

E d = \frac{\%\ \text{change in quantity demanded}}{\%\ \text{change in
price}}

\1

or more precisely:

\[
E d = \frac{dQ}{dP} \times \frac{P}{Q}
\1]

where:

- \( dQ/dP \) is the derivative of Q with respect to P.
- \( P \) and \( Q \) are the specific price and quantity at the point of
interest.

Understanding whether demand is elastic (elasticity > 1), inelastic
(elasticity < 1), or unit elastic (elasticity = 1) guides strategic decisions
like pricing, taxation, and supply management.

Importance of Elasticity in Market Analysis

- Elastic demand signifies consumers are sensitive to price changes, implying
that a small price decrease results in a significant increase in quantity
demanded.

- Inelastic demand implies consumers are less responsive, and price changes
lead to relatively minor changes in quantity demanded.

- Knowledge of elasticity aids in revenue management — for instance,
increasing prices when demand is inelastic can boost revenue, whereas
lowering prices when demand is elastic can increase total sales volume.

Calculating the Price Elasticity of Demand for
the Given Function



Deriving the Elasticity Formula

Given the demand function:

\ [
P =20 - 5Q
\]

we can express Q as a function of P:

\ [
Q = \frac{20 - P}{5}
\1

For elasticity calculation, it's often easier to work directly with the
original demand function. The formula for point elasticity is:

\ [
E d = \frac{dQ}{dP} \times \frac{P}{Q}
\1]

From the demand function \( P = 20 - 5Q \), differentiate with respect to Q:

\ [
\frac{dP}{dQ}
\1

Il
1
()]

which implies:

\ [
\frac{dQ}{dP}
\1]

-\frac{1}{5}

Now, substituting into the elasticity formula:

\[
E d = -\frac{1}{5} \times \frac{P}{Q}
\1

Note the negative sign indicates the inverse relationship between price and
quantity demanded, but for the magnitude of elasticity, we consider the
absolute value:

\ [
|E d| = \frac{1}{5} \times \frac{P}{Q}
\1]

Expressing Elasticity in Terms of Price and Quantity
Using the demand function to substitute for \( Q \):



\ [
Q = \frac{20 - P}{5}
\1

then,

\ [

|E d| = \frac{1}{5} \times \frac{P}{(20 - P)/5} = \frac{1}{5} \times \frac{P
\times 5}{20 - P} = \frac{P}{20 - P}

\1

Thus, the price elasticity of demand at any point along the demand curve can
be expressed as:

\ [

\boxed{

|E d| = \frac{P}{20 - P}
}

\1

This formula allows us to analyze elasticity at any specific price point
within the demand curve's range.

Analyzing Elasticity at Various Price Points

Using the formula:

\ [
|E d| = \frac{P}{20 - P}
\]

we can evaluate elasticity at different prices to understand consumer
responsiveness.

Elasticity at Different Price Levels

| Price (P) | Quantity Demanded (Q) | Elasticity \(|E d|\) | Interpretation |
|- oo o oo |

| P=10 | \(Q = (20 - 10)/5 = 2\) | \(\frac{10}{20 - 10} = \frac{10}{10} =
1\) | Unit elastic |

| P=5 1] \(Q = (20 - 5)/5 = 3\) | \(\frac{5}{20 - 5} = \frac{5}{15} \approx
0.33\) | Inelastic |

| P=15 | \(Q = (20 - 15)/5 = 1\) | \(\frac{15}{20 - 15} = \frac{15}{5} =
3\) | Elastic |

| P =20 | \(Q = 0\) | \(\frac{20}{0}\) — undefined (approaching infinity) |
Demand is perfectly elastic at the maximum price |



Key observations:

- When P approaches 0, elasticity approaches 0, indicating perfectly
inelastic demand.

- When P approaches 20 (the maximum price), the elasticity tends toward
infinity, indicating perfectly elastic demand.

- The unit elasticity point occurs at P = 10, where \(|E_d| = 1\).

Implications of Elasticity Findings

Price Strategies Based on Elasticity

Understanding where a particular price point falls on the elasticity spectrum
informs strategic pricing decisions.

- At P < 10: Demand is inelastic (\(|E_d| < 1\)). Price increases will likely
increase total revenue because the percentage change in quantity demanded 1is
less than the percentage change in price.

- At P > 10: Demand is elastic (\(|E d| > 1\)). Price reductions could boost
total revenue by significantly increasing quantity demanded.

- At P = 10: Demand is unit elastic (\(|E_d| = 1\)). Changes in price do not
affect total revenue.

Market and Policy Implications

- Businesses: Can optimize pricing to maximize revenue by identifying whether
their demand is elastic or inelastic at current price points.

- Governments: When levying taxes or setting prices, understanding demand
elasticity can predict how consumers will respond, affecting tax revenue and
market efficiency.

- Producers: Can decide whether to focus on volume (elastic demand) or profit
margins (inelastic demand).

Limitations and Assumptions of the Analysis

While the above calculations provide valuable insights, they are based on
certain assumptions:

1. Linearity of Demand: The demand function is linear, which simplifies
calculations but may not reflect real-world complexities where demand curves
can be non-linear.



2. Ceteris Paribus: The analysis assumes all other factors remain constant
(income, preferences, prices of substitutes), which is rarely true in dynamic
markets.

3. Point Elasticity: The calculation considers a specific point on the demand
curve; elasticity varies along the curve.

4. Price Range Validity: The demand function is valid within the quantity
range where Q is between 0 and 4. Outside this range, the function may not
hold.

Conclusion

The demand function P = 20 - 5Q offers a clear window into consumer
responsiveness to price changes within its defined range. By deriving the
price elasticity of demand as:

\ [
|E d| = \frac{P}{20 - P}
\1

analysts can determine whether demand is elastic, inelastic, or unit elastic
at various price levels. This understanding is vital for effective pricing

strategies, revenue optimization, and policy formulation.
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