APPLICATIONS OF INTEGRATION
6.1 More About Areas
Objective: Find the area between two curves
|. The area between the graph of a continuous curve on [a, b] and the x-axis

A. Iff(x) * 0 on [a, b], then A = Qb F(x)dx
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B. Iff(x) £ 0 on [a, b], then A = (‘Sf(x)dx = - Qf(x)dx = Q f(x)dx

Il. Find the shaded area: A = Qbf(x)dx + ¢ f(x)dx

Ill. Find the area between the graphs of y = sin(x) and y = cos(x) on g% pg
u
A= (‘Bp (sinx)dx - (5 cos(x)dx = (‘Bp [sin(x) - cos(x)]dx
% Z! %
= [- cos(x) + sin(x)]B =-cos(p)+ sin(p) - g cos&g?+ sin&B%‘ =2
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IV. Find the area between the graphs of y = sin(x) and y = cos(x) on [0, p]
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A. The area between the graph of y = sin(x) and the x-axis is A; = (‘5 (sinx)dx

B. The area between the graph of y = cos(x) and the x-axis is



A, = (‘a%cos(x)dx - (‘sécos(x)dx

C. The only point where sin(x) = cos(x) on [0,p] isatx = %

D. The shaded area is

p
A= (‘%cos(x)dx - &sin(x)dx + (‘5/(Sinx)dx - ééCOS(X)dX - @Cos(x)dx
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2 @& 20 & 0 @& 26
= Y= _ 1__i+ —+1i' 1'_i' (_1)=2'\/§
2 & 2582 & 23
= &‘[cos(x) - sin(x)]dx + (‘ap/[sin(x) - cos(X)dx= (V2 - )+ N2 +1) = 242
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E. If f(x) and g(x) are continuous and f(x) 3 g(x) on [a, b], then the area bounded by

the graphs of f(x), g(x), x=a,and x=b is c‘j)[f(x) - g(x)]dx “top” - “bottom”

V. To find the area between the graphs of two continuous functions f(x) and g(x) on [a, b],
where f(x) 3 g(x), draw a typical rectangle, and label its width and height

A. = cos(x) Its width is (dx) and its height is [f(x) - g(x)].
Its area is Qb [f(X) - g(x)]dx
y = sin(x) ik

B. The area between y = cos(x) and y = sin(x) on eﬁ, pg is (‘5 [sin(x) - cos(x)]dx =2
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VI. Find the area between the graphs of x = y2 and y- x=2on -2£y £3

Its width is (dy) and its height is [f(y) - g(y)].

ts area is (3[f(y) - g(y)ldy

B. The area between x = y2 and x = y- x is

3 12 - 32 _ 115
0,y - (v - 2dy = g,(v% - y+ 2y = —=

C. Iff(y) and g(y) are continuous and f(y) 3 g(y) on [c, d], then the area bounded by
the graphs of f(y), g(y), y =c,andy =d is c‘s[f(y) - g(y)]dy ‘right” - “left”



