CHAPTER 7
Applications of the Definite Integrals

7.1 Area Between Two Curves

T.1.1 FIRET AREA PROBLEM. Suppose that f and g are continuous functions on an
interval [a, #] and

Hx)=gix) for a<x<=#k

[ This means that the curve v = fix ) lies above the curve v = gix ) and that the two can
touch bat not croes.] Find the ara A of the region bounded above by v = Fix), below
by v = gix), and on the sides by the lines x = g and x = & (Figure 7.1.2a).
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T.1.2  AREA FORMULA. If f and g are continuous functions on the interval [a, B,
and if fix) = gix) for all x in [a, ], then the apza of the region bounded above by
v = fix), below by v = gix), onthe left by the line ¥ = &, and on the rght by the line

x=bis
h
A=Jf [Flx) — g(x)]dx (1)
Example 1

Find the area of the region that is enclosed between the carve
y =X % and y = Jx

Example 2

Find the area of the region enclosed by x =y 2 and y =x —2
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T0A  AREAFORMULA, If wand v are continuous functions and if wiy) = wiy] for

all vin e, d], then the area of the region bounded on the left by x = viv), on the nght
by x = wiy), belowby vy = ¢, andabove by y =4 1s
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Example 3
Solve example 2 by integrating with respect to .

Example 4

Find the area of the region enclosed by

y =x3 y =X+6and 2y +x =0



