Chapter 4
Integrals

4.3 The Fundamental Theorem of Calculus
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EXAMPLE 1 If f is the function whose graph is shown in Figure 2 and | 5
g(x) = |, f(r) dt, find the v l 1‘1(()) J(l) g(2), .;(%) .1(4) nd g(5). Then sketch a
rough graph of g.
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The Fundamental Theorem of Calculus, Part 1 If f is continuous on [a, b], then
the function g defined by

glx) = |‘\f(t) dt a=x=bhb

is continuous on [a, b] and differentiable on (a, b), and g'(x) = f(x).
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EXAMPLE 2 Find the derivative of the function g(x) = ”\ V1 + t? dt.
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Example. Find %(Mt) m % &&Cﬂ
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Example. Find the derivative of the function f(x / V14 t2dt
in
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Second part of the Fundamental Theorem of Calculus.

b
Example. Compute the integral/ xdr where a and b are two numbers such that a < b.
a

—I;Orm\a\

b nl )
’J(,'\ AI — b G
“+t\
o
» _
')L(\ — xv\*\ Y ~ C\‘)(/ - F(EB ~\'(0»\
X \
Ak - "~ 0-
devivahve l

F (20

The Fundamental Theorem of Calculus, Part 2 If f is continuous on [a, b], then
‘th(.\') dx = F(b) — Fl(a)

where F'1s any antiderivative of f, that is, a function F such that F' = f.
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1
Example. Find the value of the integral / (32% — M) + cos(z)) d.-
0
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EXAMPLE 8 What is wrong with the following calculation?
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Differentiation and Integration as Inverse Processes.

The Fundamental Theorem of Calculus Suppose f is continuous on [a, b).

1. If g(x) = | f(1) dt, then g'(x) = f(x).

L, flx)dx = F(b) — Fla), where F is any antiderivative of f, that is, F' = f.
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