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Estimating a Total Cost

Suppose a soft drink manufacturer estimates that the marginal cost for its cola at
different production levels is as given in the following table. Estimate the cost,
beyond the fixed costs, to produce the first 600 cases.

Production level (cases) 0 | 100 | 200 | 300 | 400 | 500 | 600 MARUDAL’ CO% VAR\E’S .
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EXAMPLE 4 Suppose the odometer on our car is broken and we want to estimate the
distance driven over a 30-second time interval. We take speedometer readings every
five seconds and record them in the following table:

Time (s) 0

5

10

Velocity (ft/s) | 25

31

35
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(4) M Definition The area of the region S that lies under the graph of the
continuous positive function f is the limit of the sum of the areas of approxi-
mating rectangles:

area = lim R, = lim [ f(x)) Ax + f(x2) Ax + - - - + f(x,) Ax]

h:z Degorfe  Infelnal

(5) M Definition of a Definite Integral If fis a continuous function for
a < x < b, we divide the interval [a, b] into n subintervals of equal width
Ax = (b — a)/n. We let xo (= a), x, X, . .., x, (= b) be the endpoints of
these subintervals. Then the definite integral of f from a to b is

fbf(x) dx = li_I)Iolc [f(x)Ax + f(x2) Ax + - -+ + f(x,) Ax]

m f(x) is called the integrand
m g and b are called the limits of integration

= g is the lower limit, b is the upper limit

B Definite Integral as a Net Area
ﬁﬂﬂM=Aﬁﬁh

where A, is the area of the region above the x-axis and below the graph of f,
and A, is the area of the region below the x-axis and above the graph of f.
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Ja) Ax =+ flxy) Ax + -+ + flx,) Ax jhf(x) dx is the net area.

is an approximation to the net area.



B EXAMPLE 4 Using Geometry to Evaluate Integrals

Evaluate the following integrals by interpreting each in terms of areas.

(a) jo' VI — 22 dx (b) f: (x — 1) dx
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