
We discuss graphing refinements in the next two sections and provide a general
graphing procedure in Section 3. The same reasoning used to analyze graphs can be
used to determine optimal values, such as minimum cost or maximum profit. Here is
an example involving revenue. Optimization is discussed in more detail in Sections
4 and 5.

The revenue derived from the production of x units of a particular commodity is

R(x) 5

million dollars. What level of production results in maximum revenue? What is the
maximum revenue?

Solution
Since the denominator x2 1 63 is never 0, the function R(x) is defined for all x, but
it makes sense as a revenue function only for x $ 0 and R(x) $ 0, which means that
0 # x # 63 (do you see why?). Differentiating by the quotient rule, you get

R9(x) 5

By setting the numerator in this expression equal to zero, you find that x 5 7 is the
only solution of R9(x) 5 0 in the interval 0 # x # 63 and hence the only critical
number in the “practical” domain of R(x). There are only two intervals to consider in
the practical domain; namely, 0 , x , 7 and 7 , x , 63. Evaluating R9(x) at test
numbers in each interval (say, at x 5 1 and x 5 9), you obtain the arrow diagram
shown.

The arrow pattern indicates that the revenue rises to a maximum at x 5 7, after
which it declines (see the graph in Figure 3.10). When x 5 7 units are produced, the
result is maximum revenue of

R(7) 5 5 3.5 (million dollars)
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EXAMPLE 1 .5EXAMPLE 1 .5E x p l o r e !E x p l o r e !
Store f(x) 5 x3 2 x2 2 4x 1 4

into Y1 and f 9(x) (via the nu-

merical derivative) into Y2 us-

ing the bold graphing style and

a window size of [24.7, 4.7]1

by [210, 10]2. How do the rel-

ative extrema of f(x) relate to

the features of the graph of

f 9(x)? What are the largest and

smallest values of f(x) over the

interval [22, 1]?
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FIGURE 3.10 The graph of R(x)

5 for 0 # x # 63.
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