4.2 Antiderivatives as Areas

Definite Integrals
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Physical Interpretation of the definite integral as area
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We claim that A(x) is a differentiable function of x
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of width h and height f(x)

A(x+h) - A(x) = f(x)h

and the approximation gets better the smaller h is.
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Therefore A'(x) = f(x) or A is an antiderivative of f(X). Since

A(a) =0
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Conclusion: If f(x) = 0 and f(x) is continuous then
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Example: Use the interpretation of the definite integral as area to evaluate
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Mand definition of the Riemann (definite) integral
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Example Evaluate the area of the region below the graph of y = 2X-X2

and above the x-axis. N y'= 2 -2x= 2(1-x)
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. i ' <t< has an antiderivative
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F) = | f(B) dt (= Ax)
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the graph of f(t) and the x-axis is a well defined. This fact uses the "~ Riemann
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C'(x) = 12x~{-1/2} (in dollars per cm)
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but above the x-axis N\
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Example: Find the area enclosed by the two curves.
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-3 Integration by Substitution

Recall the

Chain Rule _C;_X f(g(x)) = f'(g(x))g'(x)

which we srite in the form (u =g(x))
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or (differential notation) df(u) = f'(u)du = f'(u) u' dx

We reverse this
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