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2017 AP® CALCULUS AB FREE-RESPONSE QUESTIONS 

2.	 When a certain grocery store opens, it has 50 pounds of bananas on a display table. Customers remove 
bananas from the display table at a rate modeled by 

where f t( ) is measured in pounds per hour and t is the number of hours after the store opened. After the 

store has been open for three hours, store employees add bananas to the display table at a rate modeled by 

g t  ( )  = +3 2.4  ln( 2 t + 2t ) for 3 < £t 12, 

where g t( ) is measured in pounds per hour and t is the number of hours after the store opened. 

(a) How many pounds of bananas are removed from the display table during the first 2 hours the store is 
open? 

(b)	 Find f ¢ 7 ( ) ¢ 7f ( ).	 Using correct units, explain the meaning of in the context of the problem. 

(c) Is the number of pounds of bananas on the display table increasing or decreasing at time t = 5 ? Give  a  
reason for your answer. 

(d)	 How many pounds of bananas are on the display table at time t = 8 ? 

END OF PART A OF SECTION II 
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Source: 2017 AP Calculus AB and BC Free-Response Questions
Copyright c© 2017 The College Board.
Reproduced with permission. http://apcentral.collegeboard.com.
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Question 2 

(a)  
2

0
20.051175f t dt   

 
20.051 pounds of bananas are removed from the display table during 
the first 2 hours the store is open. 
 
 

 1 : integral
2 : 

1 : answer
 

 
 

(b)  7 8.120f     (or 8.119 ) 
 
After the store has been open 7 hours, the rate at which bananas are 
being removed from the display table is decreasing by 8.120 (or 8.119) 
pounds per hour per hour. 
 
 

 1 : value
2 : 

1 : meaning
 

(c)    5 5 2.263103 0g f     
 
Since    5 5 0,g f   the number of pounds of bananas on the 

display table is decreasing at time 5.t   
 
 

   1 : considers 5  and 5
2 : 

 1 : answer with reason

f g



 

(d)    
8 8

3 0
50 23.347396g t dt f t dt     

 
23.347 pounds of bananas are on the display table at time 8.t   
 
 

 2 : integrals
3 : 

1 : answer
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Part (a)

Use a definite integral to accumulate the pounds of bananas removed from the
display table during the first 2 hours the store is open.∫ 2

0

f(t) dt = 20.051
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Example 1 Banana Removal

(a) How many pounds of bananas are added to the display table during the time
interval 4 ≤ t ≤ 6?

(b) Find the maximum rate at which bananas are added to the display table for
3 < t ≤ 12.

Solution
(a) Use a definite integral to accumulate the pounds of bananas added to the

display table during the time interval 4 ≤ t ≤ 6.∫ 6

4

g(t) dt = 23.017
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(b) g′(t) = 2.4 · 2t+ 2

t2 + 2t
=

4.8(t+ 1)

t(t+ 2)
> 0 for 3 < t ≤ 12

The maximum rate at which bananas are added to the display table is 15.298
bananas/hr2.
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Part (b)

Use technology to find f ′(7).

f ′(7) = −8.120

At the moment the store has been open for 7 hours, the rate at which bananas are
being removed from the display table is decreasing by 8.120 pounds per hour per
hour.
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Part(c)

Consider the difference in rates at time t = 5.

g(5)− f(5) = −2.263

Since g(5)− f(5) < 0, the number of pounds of bananas on the display table is
decreasing at time t = 5.
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Part(d)

Consider an expression that represents the total number of pounds of bananas on
the display table at time t = 8.

23.347 pounds of bananas are on the display table at time t = 8.
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Example 2 Could We Use a Smaller Table

(a) Find the minimum pounds of bananas on the display table for 0 < t ≤ 12.

(b) Suppose the grocery store is open for 0 < t ≤ 24 and assume the rate models
are valid on this extended interval. Find the first time the display table will
have 75 pounds of bananas.

Solution

Redefine g so that it includes the interval 0 < t ≤ 3.

g(t) =

{
0 0 < t ≤ 3

3 + 2.4 ln(t2 + 2t) 3 < t ≤ 24

Let the function b represent the pounds of bananas on the display table at any
time t.

b(x) = 50 +

∫ x

0

g(t) dt−
∫ x

0

f(t) dt
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Consider b′(x) = g(x)− f(x) = 0

The minimum pounds of bananas on the display table is 14.073.

Note

For 0 < t ≤ 3 the graph of b looks like a straight line?

Why is there a break in the graph of b′(x)?

There are other values of x such that b′(x) = 0. How can we be sure the
absolute minimum does not occur at any of these values?



2017 AP R© Calculus Exam Part (d)

Consider the graph of b for 0 < x ≤ 24.

The display table will have 75 pounds of bananas at time t = 17.640.
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More Questions

(1) Describe the graph of b as x increases without bound?

(2) Does the graph of b have an oblique, or slant, asymptote?

(3) Suppose the rates can be modeled by

f(t) = 20 + 0.8t sin

(
t3/2

5

)
g(t) = 12 +

20 ln(t+ 2)

1 + 0.2(t− 10)2

for 0 < t ≤ 24. Find the absolute minimum and the absolute maximum
pounds of bananas on the display table.
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