	Chapter 11
	Additional Derivative Topics
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	Derivatives of Logarithmic and Exponential Functions
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Composite Functions

Composing functions is a matter of replacing the x in one function with the other function:
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We are going to replace the x in function f with g(x):


[image: image4.wmf]1

3

)

2

(

)

3

(

))

(

(

)

)(

(

-

=

-

+

=

-

=

=

x

x

x

f

x

g

f

x

g

f

o


Decomposing functions is a little trickier:

1. Using the order of operations, identify the first operation being performed on the x. This becomes g(x).


2. Replace the g(x) in the original function with just an x. We now have f(x).

The Derivative of 
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	Without all the proof:
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	If the exponent is a function of x, then:
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	If the base is some number other than e, then:
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Graphing Techniques for Exponential Functions

Simply follow the graphing strategy outlined in 10-3.

Application: Exponential Models 

In business, we are often interested in rate of change of the price or cost of an item, or in maximizing revenue or profit.

In all cases, we are finding the first derivative of the equation that models price, cost, revenue, or profit.

Application: Exponential Models

Two business models discussed in this chapter:

Price-Demand – This model shows the relationship between the price of an item and the demand of the item.

The question it answers depends on the model:

· If the Price is on the x-axis and the Demand is on the y-axis, then it tells how the demand changes as we change the price. Stores will place items on sale (lower the price) in order to increase demand.


· If the Demand is on the x-axis and the Price is on the y-axis, then it tells us how we can change the price as the demand changes. If a lot of people want our product, we can increase the price.

Revenue – This model tells us how much money we make selling our items.

The revenue model is the price model times the number of items sold:
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Two business models not discussed in the chapter:

Cost – This model tells us how much we spend making our items.

There are two types of cost:

· Fixed costs are those that we generally pay only once regardless of how many items we make. Most commonly, these are labor, equipment, and utilities.


· Variable costs are those that depend on the number of items we make. If our business is to print flyers, then variable costs include ink and paper.

The cost function is the variable cost times the number of items plus the fixed cost:
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Profit – This model tells us how much money we made:

Profit = Revenue – Cost = 
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