
AP Calculus AB       Name________________ 

8.1 Day 2 

Besides being able to use the integral to find distance traveled and displacement, it can also be 

used to calculate net change and total accumulation of quantities.  Whenever you want to find the 

cumulative effect of a varying rate of change, just integrate it! 

 

Alex loves fruit loops!  Alex eats fruit loops from a bowl at a rate modeled by ( )E t fruit loops/minute 

and Alex’s mom pours more fruits loops into the bowl at a rate modeled by ( )P t fruit loops/minute.  Let 

time begin at t = 0 and 𝐸(𝑡) ≥ 0 𝑎𝑛𝑑 𝑃(𝑡) ≥ 0. 

 

a. Write the meaning of (2)E  and (4)P .   

 

 

 

b. Write the meaning of 

4

1

( )E t dt .   

 

 

c. Write the meaning of 

7

3

( )P t dt .   

 

d.  Write an integral expression that gives the total number of fruit loops in Alex’s bowl at 5 

minutes. 

Beginning at time t = 0, Alex eats 20 fruit loops/minute and Alex’s mom pours fruit loops into the bowl 

at a rate of 50 fruit loops/minute.   If Alex’s bowl has 15 fruit loops at time t = 0, how many fruit loops 

are in Alex’s bowl after 8 minutes? 

 

 

 

 

 



From 1970 to 1980, the rate of the potato consumption in Ireland was ( ) 2.2 1.1tC t    millions of 

bushels per year, with t being years since the beginning of 1970.   

a)  How many bushels were consumed from the beginning of 1972 to the end of 1973? 

 

 

b)  How many bushels were consumed from the beginning of 1970 to the end of 1975? 

 

 

c) What is the average rate of potato consumption from the beginning of 1970 to the end of 1975? 

 

 

 

A pump connected to a generator operates at a varying rate, depending on how much power is being 

drawn from the generator to operate other machinery.  The rate (gallons per minute) at which the pump 

operates (denoted by r(t)) is recorded at 5 minute intervals for one hour as shown in the table below.   

a.  Approximate the number of gallons pumped over the given hour.   

 

b.  State the meaning of 
1

60
∫ 𝑟(𝑡)𝑑𝑡

60

0
 

 

 

 

 

 

 

 

 

Time (min.) r(t)  (gal/min) 

0 58 

5 60 

10 65 

15 64 

20 58 

25 57 

30 55 

35 55 

40 59 

45 60 

50 60 

55 63 

60 63 



Hawaii has some of the most beautiful beaches in the world!  On a particular beach, it is estimated that 

there are 4,520 cubic feet of sand in the year 2000.  For the next 10 years, erosion removes sand at a rate 

of ( )R t cubic feet per year, while the ocean washes sand onto the beach at a rate of ( )W t cubic feet per 

year.   

 

Let ( ) 100 5R t t   and ( ) 300 ( 4)W t t t  .  Without a calculator,  

a. write and calculate an integral to find the number of cubic feet of sand that is removed from the 

beach after 10 years.  

 

 

 

 

 

 

b. write and calculate an integral to find the number of cubic feet of sand that washes onto the 

beach after 10 years. 

 

 

 

 

 

 

 

c. write and calculate an expression containing at least one integral to find the number of cubic feet 

of sand on the beach after 10 years.  

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

     (b) Find the average rate of growth over the three year period of time. 

 

 

 

 

 

 


