Math 1314
Lesson 19
The Fundamental Theorem of Calculus

In the last lesson, we approximated the area umdearve by drawing rectangles,
computing the area of each rectangle and then gdgtriheir areas. We saw that the
actual area was found as we let the number ofnigleta get arbitrarily large. Computing
area in this manner is very tedious, so we neethanway to find the area.

The fundamental theorem of calculus allows us tqudbthis. It establishes a
relationship between the antiderivative of a fumctand its definite integral.

The Fundamental Theorem of Calculus

Letf be a continuous function oa,[b]. Thenj': f (X)dx = F(b) - F(a) whereF(x) is any

antiderivative of. If you are interested in seeing why this wodee the link for the
“proof” of the fundamental theorem of calculus be tlass notes page.

Example 1. Supposef (x) =3x+2. Find the area under the graphf &fom x =0 tox =
4.
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Example 2: Evaluatejoz(4x -3e*)dx

Example 3. Evaluate: Lz (3x* - 6x +5)dx



Example 4: Evaluate: J-;[ﬂ - is}dx
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Example 5: EvaIuate:J.l4 wdx
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Example 6: Evaluate: J'164\/_ -

Example 7. Evaluate: j;(eX — 2x +5)dx



Example8: Evaluate: I:(x2 + 2)(x - 4)dx

Example9: Find the area of the region under the grapli of) = 5x — x* over the
interval [0, 5].



Example 10: Find the area of the region under the graphi ©f) = e* —2x over the
interval [1, 2].

From this lesson, you should be able to
State the fundamental theorem of calculus
Use the FTOC to compute definite integrals
Use the FTOC to find area under a curve



