Math 160 – Section 1.7, 1.8 – Interpretations of the Derivative  
Instantaneous Rate of Change - Marginal Analysis

Estimating functions with derivatives

 

Marginal analysis is used to estimate the effect on quantities such as cost, revenue and profit, when the level of production is changed by a unit amount.
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  is used to approximate this marginal change.

 

 Here are some of the many interpretations of the derivative:

 

1. The slope of the tangent to the graph of f(x). 

2. The instantaneous rate of change of f(x) with respect to x. 

3. The velocity if f(x) is a position function. 

4. The growth rate if f(x) is a population function 

5. The marginal cost if f(x) is a cost function. (The approximate cost of producing one additional unit) 

6. The marginal revenue if f(x) is a revenue function.  (The approximate revenue from selling one additional unit) 

7. The marginal profit if f(x) is a profit function.  (The approximate profit from selling one additional unit) 

Problem 1
A supply function for a certain product is given by 
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 where S is the number of items sold at a price p, in dollars.

a) Find the rate of change of supply with respect to price, Ds/dp

b) How many units will the seller allow to be sold when the price is $3 per unit?

c) What is the rate of change at p = 3? Interpret. 

d) Estimate the change in the number of units supplied when the price per unit increases from 3$ to 4$.

e) Find the actual change in the number of units supplied when the price per unit increases from $3 to $4.

f) Estimate the number of units supplied at $4 per unit.

g) Find the actual number of units supplied at $4 per unit.

h) If you want to estimate the change in the number of units supplied when the price per unit increases from $7 to $8, would you use  S ‘(6), S ‘(7) or S ‘(8).

Problem 2
The population of a city grows from an initial size of 100,000 to an amount P given by 
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where t is given in years from now.
a) Find the growth rate.

b) Find the number of people in the city after 10 years.

c) Find the growth rate at t = 10 and interpret.

d) Estimate the population change during the 11th year.

e) Estimate the population after 11 years

f) What is the actual population after 11 years?

g) What is the actual change in the population during the 11th year?
h) Estimate the population change during the first semester of the 11th year.

i) Estimate the population change during the interval [10,12]

Problem 3
Suppose for a car dealership the daily profit (in dollars) of selling x cars is 
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 and currently 60 cars are sold daily.
a) What is the current daily profit?

b) What is the marginal profit when x = 60? Interpret.

c) Estimate the profit if 61 cars are sold daily.
d) What is the actual profit if 61 cars are sold daily?

e) If you want to estimate the change in profit produced when the number of cars sold per day changes from 64 to 65, would you use P ‘(66), P ‘(65) or P ‘(64)?
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