Dawson College: Calculus|l - Commerse: 201-NYA-05

The Fundamental Theorem of Calculus

Recall how the derivative is closely related to the area problem. Waew see
how the antiderivative is related to the area problem.

Theorem: The Fundamental Theorem of Calculus (Evaluation Theorem)
Let f(x) be a continuous function o, b] andF (x) any antiderivative off (x),
that is,F’(x) = f(x). Then

Notation:

Example: Letf (x) = 1+x.

3
(a) Find / f(x)dx using geometry.
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3
(b) Find / f(x)dx using the definition of the definite integral.
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3
(c) Find / f(x)dx using the FTC (evaluation theorem).
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Example: Find the area underneath the cuis@ = x? on the interval0, 1].

But why does FTC work?
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Example: Evaluate the following integral:

1) /02(x+e?‘) dx

2) /_01(4—x) dx
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4) /01 V2X(v/X 4 V2dx

/4
5) cot 2xdx
/8

6) Find the area undeff (x) = x+sinx from x= /4 to x= /2



