Calculus 12 Chapter 10 Notes: Area

10.2 Area Between Curves

Now we consider a more general area problem. How to find the area of a region between two curves over
a particular interval. Region R in the diagram below is between y = f;(x) and y = f,(x) from a to x. If

a is fixed, the area of region R is a function of x and is denoted A(x).
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Note that in the interval [a, x], f,(x) > f1(x) and it follows like in the previous section that the following

must be true.
A'(x) = fo(x) — 1i(x), L(x) — f1(x) = 0
A'(x) = f(x), where f(x) = fo(x) — f1(x)

The problem of finding the area between two curves can be reduced to finding the area under a new
function f(x) where f(x) = f5(x) — f1(x). In general, if f; and f; are continuous functions in the

interval [a, b], the area between f; and f, from a to b is the area under f, — f; from a to b.

Ex. 1
Find the area betweeny = x2 + 1andy = x fromx = 1tox = 3.
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Find the area of the region bounded by the parabolas y = x? and y = 2x — x2.
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Find the area of the region between the curves y = sinx and y = cosx from 0 to ”/2.

Calculus 12
Ex. 3
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Ex. 4

Find the area between y = — sin x and the x-axis from "/, to T /,,.
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