Math 1314
Lesson 20: Area Between Two Curves

Suppose the graph below represents two different models for the growth of a company’s
revenues. The bottom function projects changesinrevenuessifinosadditional-advertisingsis
purchased: The top function projects change in revenues if the.company begins an-aggressive
newsadvertising-campaign. The area in between the two curves will tell us how-much-additional
revenue the company will realize if they undertake the new ad campaign:

¥

. \
T "‘L(,-'HWF

e
~ Y
Or e Le g A o wae

. ALl S
L VY

x O DA ?“’1?'

] ]
1000 2000 30

Here’s the basic method for finding this difference:
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We can compute the area between the two curves. The general “formula” is
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L (top function - bottom function)dx e * o=
Example 1: Find the area of the region between the graph of f (x) =9 —x and,from x=-3tox =
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Example 2: Find the area between the functions f (x) =v1-x, g (x) =x-1, and h(x)=-x-1.
The graphs of the three functions are shown below.
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Example 3: Find the area between the functions

1 ﬂgtv-") = O E—l , A
f(x)= EXS —2x—1and the x axis on the interval —-1<x<1.
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Example 4: Find the area between the functions f (x) = x*—3x and g(x) =1.6x.
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Example 5: Find the area between the functions f(x)=3x*+2 and g(x)=x—3.on * h &
svrervol  L-1,27)
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Example 6: Find the area that is completely enclosed by f(x) =1.3x* +2.8x* —8.1x—1.7 and
g(x) =2.4x*> —2x-5.
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Example 7: Find the area of the region that is completely enclosed by the graphs of the
functions f(x) =2x>-8x*+4x-3 and g(x)=3x*+10x-11.
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Example 8: Find the area of the region that is completely enclosed by the graphs of the
functions f(x)=1.6xe™*** and g(x) =0.5x-3. £ (o vet ~ @runomial
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Example 9: Without any effort to curb population growth, a government estimates that its
population will grow at the rate of 609'02@@ year. However, they believe that
o \‘g) an education program will alter the growth rate to —t* + 6 ousand people pePyear over the

How many fewer people would there be in the country if the education program is
implemented and is successful? o ke
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Example 10: The management of a hotel chain expects its profits to grow at the rate of 1+t3

million dollars per year t years from now. If thg renovate some of their existing hotels and

acquire some new ones, their profits would grow at the rate of t — 24/t + 4 million dollars per

year. Find the additional profits the company could expect over the n if they

proceed with their renovation and acquisition plans. a C o |
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