Notes 6.3 — Applying the Fundamental Theorem of Calculus
Connecting the Graphical, Analytical, and Numerical Approaches

The Fundamental Theorem of Calculus, Part |
If £ (x) is continuous on [a, b] and differentiable on (a, b), then

b
f f()dx = FGOIL = F(b) — F(a)

where F(x) is the antiderivative of f(x)

Consider the function f(x) = —2x + 3 whose graph is pictured below. Calculate each of the following definite integrals
according to the Fundamental Theorem of Calculus. Then, shade the area of the region that the integral represents.
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Based on the results of the five previous examples, what
inferences can you make about the value of the definite
integral and the amount of area bounded by the graph of
the integrand and the x — axis?

° f:f(x) dx=_Qvla 5\' M‘(ﬂ@‘w bounded by
f(x) and the x-axis on [a. b]

. fab f(x)dx > 0if the region above the x-axis is

gy_thhan the region below the x-axis on [a. b]

. f;f(x) dx < 0 if the region below the x-axis is
LW’S!L than the region above the x-axis on [a. b]

. f;f(x) dx = 0 if the region above the x-axis is

ﬁ%ﬂ a ( itothe region below the x-axis on [a. b]

Find each of the following definite integrals applying the
fundamental theorem of calculus. Show your work.
Then, use your graphing calculator to verify your results.
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Pictured below is a table of values that shows the values of a function, f(x), and its first and second derivative for selected
values of x. Use the information in the table to answer the questions that follow.
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5. What is the equation of the tangent line to the graph
of flx) at x=3?

Por-t (3,0 |$'aw. mz 3 | TOng i

N~ 1=3(x-3)

6. Use the equation of the tangent line in #5 to
approximate the value of f(3.1). Is this an over or under
approximation of f(3.1)? Give a reason for your answer.

SeO=).3

N -1 = 3(%.1-3)
~N = 3G+
= 1.3
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wten wakeS J B)  concave doww ot XT3,
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