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Understanding how changes in the price of a product influence its demand is a fundamental concept in
economics. When analyzing such relationships, the mathematical representation of demand functions offers
valuable insights. In this article, we explore a specific demand function characterized by the equation If =
110 - 5X, where Y represents the demand for the product, and X is the price of the product. We will

examine what happens to the demand when the price increases, delving into the principles of demand

elasticity, the nature of the demand curve, and the practical implications for businesses and consumers.

Understanding the Demand Function: If = 110 - 5X

Deciphering the Equation

The given demand function:

-If =110 - 5X

- Here, If (or Y) signifies the quantity demanded of the product.
- X is the price of the product.

This linear demand function indicates that the demand decreases as the price increases, which aligns with

the law of demand in economics.
Key points:
- When X (price) is zero, the demand (Y) is at its maximum: 110 units.

- For each unit increase in price, demand decreases by 5 units.



- The negative coefficient (-5) signifies an inverse relationship between price and demand.

Graphical Representation

Plotting this demand function provides a downward-sloping line, illustrating that:
- As X increases, Y decreases linearly.
- The slope of the line is -5, representing the rate at which demand falls with price.

- The demand reaches zero at a price point where Y = 0:

\
0 = 110 - 5X \Rightarrow 5X = 110 \Rightarrow X = 22
\]

This means that at a price of 22 units (currency), demand drops to zero, and the product is no longer

demanded at higher prices.

The Impact of Price Increase on Demand

Analyzing the Relationship Between Price and Demand

Given the demand function, understanding what happens when the price increases involves examining

the change in demand with respect to the change in price.

- Demand decreases linearly as price increases.

- Each increase of 1 unit in price results in a decrease of 5 units in demand.
Example Scenarios:

1. Initial Scenario:

- Price (X) = 10 units



- Demand (Y) = 110 - 5(10) = 110 - 50 = 60 units

2. Price Increase to 12 units:

-X=12

-Y =110 - 5(12) = 110 - 60 = 50 units

3. Price Increase to 15 units:

-X=15

-Y =110 - 5(15) = 110 - 75 = 35 units

Observation:

- Increasing the price from 10 to 12 units reduces demand from 60 to 50 units.
- Increasing the price further to 15 units reduces demand to 35 units.
Conclusion:

- The demand decreases by 5 units for every 1-unit increase in price.

- The relationship is linear and predictable.

Demand Elasticity and Price Sensitivity

Understanding how sensitive demand is to price changes involves calculating price elasticity of demand.

- Price elasticity of demand (PED) measures the percentage change in demand resulting from a percentage

change in price.
- For this linear demand function, elasticity varies along the demand curve and can be computed as:

\[
\text{PED} = \frac{\partial Y }{\partial X} \times \frac{X}{Y}
\]

where:

- \(\partial Y / \partial X = -5\) (the slope)



- \(X\) and \(Y\) are the current price and demand.
Implications:
- When demand is elastic (PED > 1), a price increase causes a more than proportional decrease in demand.

- When demand is inelastic (PED < 1), demand decreases less proportionally, and revenue might increase

with price.

At the midpoint (where demand is most elastic), the effect of a price increase on demand is most significant.

Practical Implications of Price Increases on Demand

Impact on Revenue

Understanding the demand response to price changes enables businesses to strategize effectively.

- Revenue (R) is calculated as:

\

R = X \times Y

\

- Increasing price can lead to:

- Higher revenue if demand is inelastic at that price point.

- Lower revenue if demand is elastic, as the decrease in quantity demanded outweighs the increase in

price.
Example:
- At X = 10:

\[
R = 10 \times 60 = 600

\



- Increasing to X = 12:

\
R = 12 \times 50 = 600
\

- Increasing further to X = 15:

\
R = 15 \times 35 = 525
\

- At X = 22 (maximum price where demand hits zero):

\[
R =22 \times 0 =0

\

This illustrates that beyond a certain point, increasing the price reduces total revenue due to falling

demand.

Market Strategy Considerations

Businesses must consider:

- Price elasticity of their products—whether demand is elastic or inelastic at current price points.
- Consumer behavior and preferences—how sensitive their target market is to price changes.

- Competitive landscape—whether competitors’ prices influence demand responses.

- Pricing thresholds—the maximum price consumers are willing to pay before demand drops to zero.

Factors Influencing Demand Beyond Price

While the demand function provided offers a simplified view, real-world demand is influenced by various

factors:



- Consumer income levels

- Price of substitute or complementary products
- Consumer preferences and trends

- Market conditions and economic climate

- Advertising and marketing efforts

Understanding these factors helps firms predict demand more accurately and set optimal prices.

Conclusion: What Happens To Demand When Price Is Increased?

In the context of the demand function If = 110 - 5X, an increase in the product's price results in a
proportional decrease in demand. Specifically, each 1-unit increase in price causes a reduction of 5 units in
demand, following a linear pattern. This inverse relationship aligns with the fundamental law of demand

in economics, which states that, all else being equal, higher prices tend to suppress demand.

From a strategic perspective, businesses must carefully analyze their demand elasticity to make informed
decisions about pricing. If demand is elastic at the current price point, raising prices could lead to a
significant drop in demand, potentially reducing total revenue. Conversely, if demand is inelastic, a price

increase might boost revenue despite a reduction in quantity sold.

Understanding the mathematical relationship between price and demand, as exemplified by the function Y
=110 - 5X, empowers businesses to forecast the impact of price changes accurately. It also highlights the
importance of balancing pricing strategies with consumer sensitivity to maximize profitability and sustain

market competitiveness.

In summary, increasing the price in this demand model causes a predictable and linear decline in demand,
emphasizing the critical need for firms to consider demand elasticity and market dynamics when making

pricing decisions.
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Frequently Asked Questions

What is the relationship between price and demand if the price of a

product increases?

Generally, if the price of a product increases, the demand tends to decrease, assuming other factors remain

constant, due to the law of demand.

In the given equation If = 110 - 5X, what does an increase in X (price)
imply for demand (If)?

An increase in X (price) will decrease the demand (If), since the term 5X is subtracted from 110, leading to

a lower value of If.

What is the price elasticity of demand in this scenario?

The demand equation suggests a linear relationship; the price elasticity can be calculated as the percentage
change in demand divided by the percentage change in price, which here is constant at -5, indicating

elastic demand.

How can businesses use this demand equation to set optimal pricing?

Businesses can analyze how changes in price (X) affect demand (If) using the equation and identify a price

point that maximizes revenue or profit based on demand sensitivity.

What happens to the demand when the price reaches a level where If
equals zero?

When If equals zero, the demand drops to zero, indicating that at that price level (X = 22), consumers are

no longer willing to purchase the product.

Why is understanding the demand function important for market
strategy?

Understanding the demand function helps businesses forecast sales, set competitive prices, and develop

strategies to maximize revenue based on consumer responsiveness to price changes.



Additional Resources

Understanding the Impact of Price Increase on Demand When Price of Product Is the Variable in the

Demand Function

Introduction to Demand and Price Relationship

In the realm of economics, understanding how the quantity demanded of a product responds to changes in
its price is fundamental. This relationship is often captured through demand functions, which quantify the
link between price and demand. When analyzing the effect of a price increase on demand, especially in a

specific demand function such as If Q = 110 - 5X, where:

- Q = Quantity demanded
- X = Price of the product

it's crucial to understand the dynamics embedded within this formula. This article delves into the

implications of increasing the price (X) on the demand (Q), exploring various concepts like elasticity,

consumer behavior, and the broader economic context.

Understanding the Demand Function: Q = 110 - 5X

Before analyzing the impact of a price increase, let's dissect the given demand function:

-Q=110-5X

This is a linear demand function, where:

- The intercept (110) indicates the maximum quantity demanded when the price (X) is zero, which is a
hypothetical scenario.

- The slope (-5) indicates that for every unit increase in the price, the quantity demanded decreases by 5

units.

This negative slope reflects the law of demand: as price increases, demand tends to decrease.



What Happens When Price (X) Is Increased?

To analyze the effect of increasing the price, consider the following steps:

1. Quantify the Change in Quantity Demanded

Suppose the initial price is Xj, and the demand at this price is:

-Q =110 - 5X;4

Now, if the price increases by AX, say from X; to X; = Xj + AX, the new demand becomes:
- Q=110 - 5X; = 110 - 5(X; + AX) = (110 - 5X;) - 5AX

The change in demand (AQ) is:

-AQ =@ - Q = -5AX

This indicates that for each unit increase in price, the quantity demanded decreases by 5 units.

2. Numerical Illustration

Let's consider a specific example:

- Initial price X; = 10
- Initial demand Q; = 110 - 5(10) = 110 - 50 = 60 units

Now, suppose the price increases by AX = 2, so:
-X, =12

The new demand:

- Q=110 - 5(12) = 110 - 60 = 50 units

The change in demand:

- AQ =50 - 60 = -10 units



Interpretation: A $2 increase in price results in a 10-unit decrease in quantity demanded.

3. Graphical Representation

Plotting the demand curve:

- The demand curve is a straight line descending from the intercept at Q=110 when X=0 down to where

demand hits zero.

- The demand becomes zero when:

Q=0—->0=110-5X = X =22

- This means the maximum price consumers are willing to pay (at zero demand) is $22.

When the price increases from, say, $10 to $12, the demand drops from 60 to 50, illustrating the negative

relationship.

Price Elasticity of Demand: How Sensitive Are Consumers?

The crux of understanding demand response lies in price elasticity of demand (PED), which measures the

percentage change in quantity demanded relative to a percentage change in price.

1. Calculating Price Elasticity

The formula for price elasticity of demand:

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

\

For a linear demand function like this, the elasticity at a specific point is given by:

\[
\text{Elasticity } = \frac{dQ}{dX} \times \frac{X}{Q}

\]



where:
- \(\frac{dQ}{dX}\) = slope of the demand curve = -5

- \(X\) and \(Q\) are the specific price and quantity at the point of interest.

2. Elasticity at Different Price Points

Since demand is linear, elasticity varies along the demand curve:

- At lower prices (closer to 0): demand tends to be more elastic because consumers are more responsive to
price changes.
- At higher prices (closer to 22): demand becomes more inelastic as fewer consumers are willing to buy at

high prices.
Example calculations:

-At X =10,Q=60

\
\text{PED} = -5 \times \frac{10}{60} = -5 \times \frac{1}{6} \approx -0.83

\

-At X =15 Q=110-5(15)=110-75=135

\
\text{PED} = -5 \times \frac{15}{35} = -5 \times \frac{3}{7} \approx -2.14

\
Interpretation:

- When the price is lower (X=10), demand is inelastic (elasticity magnitude less than 1).

- When the price is higher (X=15), demand becomes elastic (elasticity magnitude greater than 1).

3. Implications of Elasticity

- If demand is elastic (JPED| > 1), a price increase leads to a more than proportional decrease in demand,
reducing total revenue.
- If demand is inelastic (|PED| < 1), a price increase results in less than proportional decrease in demand,

increasing total revenue.



Broader Economic Implications of a Price Increase

Understanding the direct effect on quantity demanded is essential, but the broader implications include:

1. Revenue Effects

- Total Revenue (TR) = Price (X) x Quantity Demanded (Q)

- When price increases:

- If demand is elastic, total revenue tends to decrease.

- If demand is inelastic, total revenue tends to increase.

Example:

- At X=10, Q=60, TR = 10 x 60 = $600.

- Increasing price to X=12:

- Q=50, TR=12 x 50= $600 (no change).

- If price increases further, total revenue may decrease or increase depending on elasticity.

2. Consumer Behavior and Market Dynamics

- Substitution Effect: Higher prices may lead consumers to substitute with alternative products.

- Income Effect: Increased prices reduce consumers' real purchasing power, possibly decreasing demand
further.

- Brand Loyalty and Differentiation: Strong brand loyalty might mitigate demand decline despite price
hikes.

3. Market Equilibrium Adjustments

- Producers may respond to demand decline by:

- Reducing supply.

- Innovating or differentiating products to maintain demand.



- Adjusting prices strategically to optimize revenue based on elasticity.

Limitations and Assumptions of the Model

While the linear demand function provides clear insights, several assumptions underpin this analysis:

- Ceteris Paribus: All other factors affecting demand (income levels, consumer preferences, prices of related
goods) remain constant.

- No External Shocks: No sudden market shocks, policy changes, or external influences.

- Linear Relationship: Real-world demand may not be perfectly linear; demand could be nonlinear or have
kinks.

- Perfect Information: Consumers are fully aware of prices and make rational decisions.

Conclusion: Summarizing the Impact of Price Increase

In the context of the demand function Q = 110 - 5X, increasing the price X results in:

- A direct decrease in the quantity demanded, specifically at a rate of 5 units for each dollar increase.

- The magnitude of demand reduction depends on the size of the price increase.

- The elasticity of demand varies along the demand curve, influencing how total revenue responds to the
price change.

- Consumer responsiveness to price changes is significant in strategic decision-making for producers.
Key takeaways:

- Price increases generally lead to demand reduction in this model.
- The degree of demand responsiveness (elasticity) is crucial for understanding revenue implications.

- Market strategies should consider elasticity to optimize pricing.

In essence, raising the price of a product characterized by Q = 110 - 5X will lead to a predictable decline in
demand, governed by the slope of the demand curve and the current price point. Marketers and

economists must analyze elasticity to forecast the full impact on revenue and market stability.
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