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SUPPLEMENTAL PROBLEMS – INTEGRAL APPLICATIONS 

Some problems on this sheet are taken from Calculus; Single Variable, second edition by Hughes-Hallett, 

Gleason, et al.  New York, John Wiley & Sons, 1998. 

You should expect to use your TI-89 to evaluate most of the integrals on this problem set. 

1. For the years 1985 through 1994, the rate of consumption of beef (in billions of pounds) in the United 

States can be modeled by  
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tf   where  t  is the time in years, with  

5=t   corresponding to 1985.  Suppose the rate of beef consumption for 1990 through 1994 had 

continued to follow the model for the years 1985 through 1990.  How much less beef would have 

been consumed from 1990 through 1994? 

2. For the years 2000 to 2010, the projected rate of fuel cost  C  (in millions of dollars)  for a corporation 

is  tC 15.750.568
1

+=   where  t  is the time in years, with  0=t   corresponding to 2000.  Because 

of the installation of fuel-saving equipment, a more accurate model of the rate of fuel costs for the 

period is  tC 43.660.525
2

+= .  Approximate the savings for the 10-year period owing to the 

installation of the new equipment. 

3. A rod has length  2  meters.  At a distance  x  meters from its left end, the density of the rod is given 

by  xxp 62)( +=   g/m. 

a. Write a Riemann sum approximating the total mass of the rod. 

b. Find the exact mass by converting the sum into an integral. 

4. The density of cars (in cars per mile) down a 20-mile stretch of the Pennsylvania Turnpike can be 

approximated by  ( )( )15.04sin2300)( ++= xxp ,  where  x  is the distance in miles from the 

Breezewood toll plaza. 

a. Sketch a graph of this function for  200 ≤≤ x .  (Use your TI-89.) 

b. Write a sum that approximates the total number of cars on this 20-mile stretch. 

c. Find the total number of cars on the 20-mile stretch. 

5. Suppose you want to find the total mass of a 3×5 rectangular sheet, whose density per unit area at a 

distance  x  from one of the sides of length  5  is  
41

1

x+
. 
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a. Write a Riemann sum that approximates the total mass. 

b. Find the total mass. 

6. The density of oil in a circular oil slick on the surface of the ocean at a distance  r  meters from the 

center of the slick is given by  
r

rp
+

=
1

50
)(   kg/m2. 

a. If the slick extends from  0=r   to  000,10=r   meters, find a Riemann sum approximating the 

total mass of oil in the slick. 

b. Find the exact value for the mass of oil in the slick by turning your sum into an integral and 

evaluating it. 

c. Within what distance  r  is half the oil of the slick contained? 

7. The soot produced by a garbage incinerator spreads out in a circular pattern.  The depth,  )(rH ,  in 

millimeters, of the soot deposited each month at a distance  r  kilometers from the incinerator is given 

by  
r

erH
2115.0)( −

= . 

a. Write a definite integral giving the total volume of soot (in cubic meters) deposited within  5  

kilometers of the incinerator each month. 

b. Evaluate the integral. 

8. A rod of length  3  meters with density  
21)( xxp +=   g/m is positioned along the positive x-axis, 

with its left end at the origin.  Find the total mass of the rod. 

9. Water is flowing in a cylindrical pipe of radius  1  inch.  Because water is viscous and sticks to the 

pipe, the rate of flow varies with the distance from the center.  The speed of the water at a distance  r  

inches from the center is  ( )2110 r−   inches per second.  What is the rate (in cubic inches per 

second) at which water is flowing through the pipe? 
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Answers 

1. 3.16 billion pounds 

2. 465 million dollars 
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b. 5.5 
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b. 228.267,138,3
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c. Use TI-89 to solve this equation: 
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.  Answer:  643.5003  
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b. 181 cubic meters 

8. 12 g 
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9. ( ) 708.151)10(2

1

0

2
=−∫ drrrπ   cubic inches per second. 


