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4.5 - Elasticity of Demand

Relative Rate of Change

Def: The relative rate of change of a function f(x) is
f ′(x)

f(x)
.

Def: The percentage rate of change of a function f(x) is 100 ·
f ′(x)

f(x)
.

(NOTE: The relative rate of change of f(x) is the derivative of the logarithm of f(x).)

Ex: Find the relative rate of change of f(x) = 6 + e−2x.

Ex: Stock A costs $10 per share, while Stock B costs $75 per share. If it can be estimated that
Stock A’s earnings will increase $1 per year over the next few years and Stock B’s earnings will
increase $5 per year over the next few years, which stock is a better buy?

Elasticity of Demand

Elasticity: how sensitive the demand for a product is to the change in the price of the product

• Elastic: demand is sensitive to changes in price - a change in price produces a larger change
in demand

• Inelastic: demand is not sensitive to changes in price - a change in price produces a smaller
change in demand
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Point Elasticity

• Used to find the elasticity at a single quantity

• Requires a demand function of the form x = d(p) (quantity as a function of price)

Ex: Determine the demand function, x = d(p), for the price-demand function p =
700

2x+ 1

Def: The elasticity of demand, denoted E(p), of a product at a price p is the negative ratio of
the relative rate of change in demand to the relative rate of change in price. It is given by

E(p) =
−p · d′(p)

d(p)

E(p) value Demand A Change in Price Causes...

Between 0 and 1 Inelastic Relatively small changes in demand
Greater than 1 Elastic Relatively large changes in demand
Equal to 1 Unit Elasticity Relatively equal changes in demand
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Ex: Given the price-demand equation p+ 0.01x = 50,

(a) Express demand, x, as a function of the price, p.

(b) Find the elasticity of demand, E(p).

(c) What is the elasticity of demand when p = $10? If this price is decreased by 5%, what is the
approximate change in demand?

(d) What is the elasticity of demand when p = $45? If this price is decreased by 5%, what is the
approximate change in demand?

(e) What is the elasticity of demand when p = $25? If this price is decreased by 5%, what is the
approximate change in demand?

Ex: Assume that the price of an object is $50 and E(50) = 0.75. If the price is increased by $5,
then what is the approximate change in demand (to the nearest hundreth of a percent).
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Ex: Given the demand function, d(p) =
√
100− 2p, determine the elasticity of demand at the

following points. Classify the demand as elastic, inelastic, or unit elastic at each point. Determine
whether the price of the item should be raised or lowered from each point in order to increase
revenue.

• p = 25

• p = 40
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Ex: Using the price-demand equation x = 5(p − 60)2, find the values of p for which demand is
elastic and for which demand is inelastic.

Ex: (from Brief Calculus) - The SilkTop clothing manufacturer sells blouses at $15 each and
calculates the demand function for the blouses to be

d(p) = 60− 3p

where p is the price of a blouse and d(p) represents the demand in hundreds.

• Is the demand elastic or inelastic at the current $15 price?

• Should the blouse price be raised or lowered to increase revenue?

• Set E(p) = 1 and solve for p to determine at what price the revenue is greatest.


