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V How Many Canoes Are Available? «3:¥p

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 R for 0 <t < 11, where R(t) is measured in canoes

per hour, and t is measured in hours since the livery opened. The graph of R is shown.
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1. What does it mean in this context if R(t) is below the t-axis? 3
The # of canoes availavle is decreasSing.
Move canoes are \oein% rented than returned.
a

2. What does it mean in this context if R(t) is above the t-axis?
The # of Canoes availavle S nWereasing
Move canoes are being returned ™Man are being
3. The function C is defined as C(x) = 80 + fo R(t) dt. rented sut.
a. Find €(0). Interpret your answer in the context of this problem.
. 0) = At Eime t=0, %0 canoes are
Input: Time (%) | ¢Lo) =80 avajlable at e livery
0&\‘?\&\"- s ot b. Find C(6). Interpret')/our answer in the context of this problem.

aﬁf.t%\"fﬁc Clo) =80+ 3( R(E)Ab = 80 -+ (s)3o) + £ 1) (o) = 10
At tme t=b, 10 cangeS are available at The live

4. Write an equation for C'(x) and find C’(2). Interpet your answer in context.

C'(R) = 0+ R(®) =R (X) Tme # of Cances availavle
) s d ] + ate
¢ @‘@' C'(2)=R(2)=-30 2 wﬁf{é"‘?"‘ o

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

Between t=0 =5 because R(t) is welgw The

t-gxis §0 we owve 105in9 canoes. 02%X<S because
(negative accumulation) ¢'=R is negative

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

At t=5 because ne dedvakive of ¢ changes M
neadhve o QOSiﬁ\(Q. C'= R chanats
> 07. Wi?n is the number of canoes available increasing at a decreasing rate? fttsotmy u?ﬁn!\,?e,f‘s :
.0 bete? be;bca;}se e vate 0f change oF canes
i ih asing. .
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Lesson 6.6 — Justifying Behavior of Accumulation Functions

QuickNotes X . . - F £
Gréal: Use nrmation albou
Let g()() = ﬂ:_o)éﬂzokm -to‘ush'ﬁj tve wehavior oFg.
accumutation “X' ' By FTC: q'(x) = € (%)

funchon Comstrant
gis increasing i 9'=-F is >0 gis concave down if

"—¢' js <0

is decreasing if g'=Fis <0 9 c
. ' is concaveé WP
ghas o vel Mk IE g=f chamges 91 neaet UE

gwas a vel min if o =F changes g was a pt- of infiection
fom — b T if g‘=F' changes Signs_

| %K Mugt estaplish relationswip between g and !
Check Your Understanding

1. Let f be a function defined for —6 < x < 6. The graph of f is shown. Let h(x) = fif(t)dt.
a. Find h(—=2),h'(—2), and h"'(-2). 6k

WD) = {E) ab = £ )= °
W) = .(:*(’-—z_):l

) [ » [¢

|
W) =f' == 4 /
b. Find all values of x on the open ' \\ //
interval =6 < x < 6 where h has a % 574 3 2 4 0 1 2 : \zyf 6

relative minimum. Justify your

answer. 2
X< —4 AV\d X= 4'-3'
because h'=Ff changes
from wnegahve 1o Fosd'we.
c. On which interval(s) is the graph of h concave up? Justify your answer.
(b, D) and (4,b) because w'=F' s positive
on mese intervals (or n'=f is increasing)

d. For which values of x does h have a point of inflection‘? Justify your answer.
' .
X=l and = ﬂ- becanse W = changes Sign S
ot theSe x-values

‘= ha from intreasing tv decrveasin
((W " F © M&s or viC vervsa 3

e. For which value of x does the graph of y = h”'(x) have an x-intercept? Explain.

AY X=1 because W'\ =f'(WN=0.
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