13.5 Application of Integrals
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= the total amount of the quantity from x= a to x= b.

Ex: The annual rate of repair costs for a certain car is given in years x by 
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       What will the total costs be for 3 years?

Ex: The marginal revenue from egg sales (in billions of dollars per year) is given by 




MR(x) = 3 + 4x,
       where x = 0 corresponds to 1990.

a) What was the total revenue from egg sales from the beginning of 1999 through the 

       end of 2002?
b) In what year (starting in 1990) did total revenue reach $20 billion? 
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If f  and g are continuous function and 
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 from x=a to x=b is given by 
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Ex: Find the area of the region between the graphs of 
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a) from x=0 to x= 5.

b) from x=0 to x= 7.


Let R(x) = Revenue, C(x) = Cost, and P(x) = Profit.
Then P(x) = R(x) – C(x) and P'(x) = R'(x) - C'(x). 

We have learned from Chap 12 that the maximum profit occurs at value c for which P'(c) = 0 and P''(c) < 0. Hence, the maximum profit occurs when R'(c) = C'(c).

The profit function is P(x) = 
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 over the period [a, c].
Ex: A company produces a certain fabric. The fabric has been selling with the marginal 
       revenue given by R'(x) = -0.3x2 +9x+12 (in thousand dollars per year), where x is 

       measured in months. The marginal cost (in thousand dollars per year) is given by 

       C'(x) = 2x + 6. 
a) To maximize the profit, how long should the company produce the fabric?

24

b) What will the profit be over this period?
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Ex: A company is considering a new manufacturing process in one of its plants. The new 

       process provides substantial initial savings, with the savings declining with time x 

       according to the marginal savings function S'(x) = 100 – x2 (in thousand dollars per year), 

       where x is measured in years. The marginal cost function is given by C'(x) = x2 + 14/3 

       (in thousand dollars per year).

a) To maximize its savings, for how many years should the company uses the new 

      process?

b) How much will the company actually save during this period?
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