Calculus 12 Chapter 10 Notes: Area

0.1 Antiderivatives

A function F is an antiderivative of f on an interval if F'(x) = f(x) for all x in that interval. To
illustrate how to find an antiderivative consider the problem of finding all the antiderivatives of f(x) = 2.

The obvious answer (thinking of differentiation in reverse) is F(x) = x? since % (x?) = 2x by the Power

Rule. However, G(x) = x? + 1and H(x) = x2 — 5 are also possible antiderivatives because the 1 and
—5 differentiate to zero. In general, the antiderivative of f(x) = 2x is F(x) = x* + C.

If F is an antiderivative of f on an interval, then the most general antiderivative of f
on that interval is

F(x)+C
Where C is an arbitrary constant and F(x) is the particular antiderivative of f(x).

Ex. 1
Find the most general antiderivative of f(x) = 4x3 — 6x% + 11 on the interval (—oo, 0).
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Ex. 2
Find the antiderivative of f.
@ f(x)=2x2-x+7

®) f(x)=-3x*+x*-5
(€) f(x)=-3e7*+6e**

(d) cos3x — 5sin2x
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