
 83.1 Area Between Curves

Recall If f 1 1 0 then the area between the

graph of f and the x axis from a to b is

Area fix dx 1

More generally the area between two curves

from x a to x b can be calculated as

Area Yupper Yeower dx 2

Ya
yupperYupper Yupper

Slower Slower Yeower

a b a b a b

Note Formula 1 is really a special case of formula 12

where Yupper fixt and flower 0 the x axis



Ex Find the area enclosed between y x and y x

a from 2 to 3

b from 0 to 3

Solution Start with a picture

a For e 2,3 we have x2 hence
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b The curves intersect when X2 X

y Xso 0 or 1

For e 0,1 we have EX while

for e 1,3 we have X hence I 3



Area Yupper Ylower dx f Yupper Ylower dx
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Ex Calculate the area enclosed between y x2 and

y 2 2 1

Solution The curves intersect when 2 2 1 or

equivalently when X 1 hence 1 We have

Yupper x2 and y lower 2x 1 Thus
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Ex Caliulate the area enclosed between y COSX

and y sinx from 0 to T

Solution The curves cross when We'll need to

use two separate integrals to calculate the area

Yupper COSX

A Yupper sinx
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Slower cosx

Area Yupper flower dx If Yupper flower dx

cost sinx dx ff sinx cost dx

sinx cosx cost sinx
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If the region is enclosed between a left curve and

a right curve from y to y d then we can get

the area in between by integrating with respect to y

Area
d

rightmost leftmost dy
y c

Ex Find the area between x y 1 and y for ye 0,2

Solution

X y 1ya x yHere the region is bounded
2

1

between leftmost y 1 and

rightmost y from 9 0 to 4 2
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