
 
 

 

 How Many Canoes Are Available?  

 
 
 
 
 
 
 
 

 
 

1. What does it mean in this context if !(#) is below the #-axis?  
 
 

2. What does it mean in this context if !(#) is above the #-axis?  
 

 
3. The function % is defined as %(&) = 80 + ∫ !(#)!

" ,#.  
a. Find %(0). Interpret your answer in the context of this problem. 

 
 

b. Find %(6). Interpret your answer in the context of this problem. 
 
 
 

4. Write an equation for %′(&) and find %′(2). Interpet your answer in context. 
 
 
 

5. When is the number of canoes available decreasing? How do you know? 
 
 
 

6. When is the number of canoes available at a minimum? Justify your answer. 
 
 
 

7. When is the number of canoes available increasing at a decreasing rate? Justify your answer. 

A canoe rental livery rents out canoes to customers to use on a nearby river. The livery has 80 

canoes available. The rate of change of the number of canoes available at the livery on a 

Saturday can be modeled by the function ! for 0 ≤ # ≤ 11, where !(#) is measured in canoes 

per hour, and # is measured in hours since the livery opened. The graph of ! is shown. 

Key

canoes/no R(t) < 0 # of available
canoes is

increasing.

urs

& (t)<0 # of available
canoes is

decreasing.

The # of canoes available is decreasing .

More canoes are being rented than returned.

The # of canoes available is increasing .

More canoes are being returned than are being
rented out

.

Input : Time(x)
(10) = 80 At time t= o, 80 canoes are

available at the livery.
output:

available ((0) = 80 +R(t)dt = 80 - z(s)(30)+ (1)(10) = 10

At time t= 6, 10 canoes are available at the livery.
c'(x) = 0 + R(x) = R(x) The # of canoes available

i(x) =
R(t) ('(z) = R(z) = - 30 is decreasing at a rate of

30 canoes per hour .

Between t=0 and t
=S because R(t) is below the

taxis so we areosing canoes . OXS because
(negative accumulation) C' = R is negative

At t = S because the derivative ofC changes from

negative to positive. c' = R changes
from neg to pos.

c' =R30

=R20
bat 17 because the rate of change of canoes

is positive but decreasing.



 
 

 

Lesson 6.6 – Justifying Behavior of Accumulation Functions 
 

 

 

 

 

 

 

 

 

 

 

Check Your Understanding 

1. Let ! be a function defined for −6 ≤ % ≤ 6. The graph of ! is shown. Let ℎ(%) = ∫ !(+),+!
#$ . 

a. Find ℎ(−2), ℎ%(−2), and ℎ′′(−2). 
 

 

 

 
b. Find all values of % on the open 

interval −6 < % < 6 where ℎ has a 

relative minimum. Justify your 

answer. 

 

 

 

c. On which interval(s) is the graph of ℎ concave up? Justify your answer. 

 

 

 

d. For which values of % does ℎ have a point of inflection? Justify your answer. 

  

 

 

 

e. For which value of % does the graph of 1 = ℎ′′(%) have an %-intercept? Explain. 

 

QuickNotes 

 

 

 

 

 

 

 

 

 

 

 

Goal : Use information about fLettinition to justify the behavior of g .

↑ By FTC : g'(x) = f(x)
constant

gis increasing if g'
= f isO gis concave down

if

g is decreasing
if g = f is

<0 g"= f is <O

g has a
rel max if g'=f changes gisconcave

upott
from + to-

ghas a relmin if g' = f changes g has a pt
- of inflection

from - to if g"= f changes signs .

* Must establish relationship between g and f !

h(-z)=5 f(t)dt= (z)()) = 1

-4
n'( -2) = f(-2)= 1

n"(2) = f'(2)
= E

x= -4andX= 45
because hi = f changes
from negative to positive.

-6
,
1) and (4 ,6) because h" = f is positive

on these intervals (or n'= f is increasing

X =1 and X = 4 because h" =f changes signs

at these X-values

(or n' = f changes from increasing to decreasing
or vice versa

A+ X= 1 because n" (l) = f' (l) = 0
.


