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[1] Using the “Pythagorean”, reciprocal and quotient identities, cosh x = Z and cschx = —g .
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[5] [a] By Net Change Theorem,
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o=t 303 Lan = and o3 = 13—
[a] g(3)—_jzf(t)dt—2(3 3) 2(2 1)—2 dg'3d)=7/03=-1

[b] Critical numbers of g occur where g'(x) =0 or is undefined in the domain of g .

By FTC Part 1, since f is continuous on [—5, 5], g is differentiable on (=5, 5), and continuous on [—5, 5].

So the domain of g includes [—5, 5].

So, the critical numbers of g occur where g'(x) = f(x) =0 oris undefined in [-5, 5] ie.at x=—4, —2, 1 and 4.
[c] g is decreasing where g'(x) < 0,so g is decreasing on [—00, —4] and [1, 4].

[d] Local minima of g occur at critical numbers of g where g'(x) changes from negative to positive,
so the local minima of g are x =—4 and 4.
[e] g is concave up where g'(x) is increasing, so g is concave up on [—00, —3], [=2, 0] and [3, «].
[f] Inflection points of g occur where g is continuous and g'(x) changes from increasing to decreasing, or vice versa,

so the inflection points of g are x = -3,-2,0 and 3.

g'(x) =3x" In(1+x®)—2xIn(1 + x*)

5 3
2"(x) = 6xIn(l+ x°) + 3x2 % g —(2ln(l+x4)+2x hal J
1+x 1+x

g”(l):61n2+3(gj—21n2—2(%j:4ln2+5

i(4+ Ldtj:izﬁ 4+Iidt=2«/;
sVt

dx ° (1) dx
1 _ 1 _
RrTER :»4+2\/?a_2\/§

= f(x)=+/x — 44 2Jx —2Ja = 24x

—=4-2Ja=0
=a=4

the number of pounds Morgan gained from when he was 8 years old to when he was 15 years old
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Using the “Pythagorean”, reciprocal and quotient identities, 

[image: image1.wmf]4


5


cosh


=


x


 and csch

[image: image2.wmf]3


4


-


=


x


.

[2]


[image: image3.wmf]1


2


2


lim


1


1


lim


2


2


2


2


=


=


-


+


¥


®


¥


®


x


x


x


x


x


x


e


e


e


e




[3]


[image: image4.wmf]x


y


1


cosh


-


=






[image: image5.wmf]x


y


=


Þ


cosh


 and 

[image: image6.wmf]0


³


y






[image: image7.wmf]1


)


(sinh


=


Þ


dx


dy


y






[image: image8.wmf]y


dx


dy


sinh


1


=


Þ






[image: image9.wmf]1


cosh


1


2


-


=


Þ


y


dx


dy


 (NOTE: 

[image: image10.wmf]0


sinh


0


³


Þ


³


y


y


)




[image: image11.wmf]1


1


2


-


=


Þ


x


dx


dy




[4]


[image: image12.wmf]x


y


1


tanh


-


=







[image: image13.wmf]x


y


=


Þ


tanh







[image: image14.wmf]x


e


e


y


y


=


+


-


Þ


1


1


2


2







[image: image15.wmf])


1


(


1


2


2


+


=


-


Þ


y


y


e


x


e







[image: image16.wmf]x


xe


e


y


y


+


=


-


Þ


2


2


1







[image: image17.wmf]x


xe


e


y


y


+


=


-


Þ


1


2


2







[image: image18.wmf]x


e


x


y


+


=


-


Þ


1


)


1


(


2







[image: image19.wmf]x


x


e


y


-


+


=


Þ


1


1


2







[image: image20.wmf]x


x


y


-


+


=


Þ


1


1


ln


2







[image: image21.wmf]x


x


y


-


+


=


Þ


1


1


ln


2


1




[5]
[a]
By Net Change Theorem,



[image: image22.wmf]ò


ò


ò


ò


+


=


+


=


Þ


=


¢


=


-


13


1


13


1


13


1


13


1


)


(


21


)


(


)


1


(


)


13


(


)


(


)


(


)


1


(


)


13


(


dt


t


v


dt


t


v


s


s


dt


t


v


dt


t


s


s


s


 feet


[b]
[i]


[image: image23.wmf]209


4


*


)


17


18


12


(


21


=


+


+


+


 feet



[ii]


[image: image24.wmf]205


4


*


)


8


24


14


(


21


=


+


+


+


 feet



[iii]


[image: image25.wmf]181


4


*


)


5


17


18


(


21


=


+


+


+


 feet

[6]


[image: image26.wmf]2


sin


2


2


3


-


=


ò


p


p


dx


x


 or 

[image: image27.wmf]2


2


1


sin


3


2


-


=


ò


p


p


dx


x




[7]


[image: image28.wmf]å


=


¥


®


ú


ú


û


ù


ê


ê


ë


é


+


÷


ø


ö


ç


è


æ


+


-


+


÷


ø


ö


ç


è


æ


+


-


n


i


n


n


i


n


i


n


1


2


2


3


1


3


3


1


3


lim







[image: image29.wmf]å


=


¥


®


÷


÷


ø


ö


ç


ç


è


æ


+


=


n


i


n


n


i


n


i


n


1


2


2


9


3


3


lim







[image: image30.wmf]÷


ø


ö


ç


è


æ


+


=


å


å


=


=


¥


®


n


i


n


i


n


i


n


i


n


n


1


2


2


1


9


3


3


lim







[image: image31.wmf]÷


ø


ö


ç


è


æ


+


+


+


+


=


¥


®


6


)


1


2


)(


1


(


9


2


)


1


(


3


3


lim


2


n


n


n


n


n


n


n


n


n







[image: image32.wmf]÷


ø


ö


ç


è


æ


+


+


+


+


=


¥


®


2


2


)


1


2


)(


1


(


3


2


)


1


(


3


3


lim


n


n


n


n


n


n







[image: image33.wmf]÷


ø


ö


ç


è


æ


+


=


2


6


2


3


3







[image: image34.wmf]2


27


=




[8]


[image: image35.wmf]ò


ò


-


-


-


-


-


8


2


2


8


2


)


3


(


25


dx


x


dx


x





=
area of 

[image: image36.wmf]8


8


´


 triangle – area of 

[image: image37.wmf]2


2


´


 triangle – area of semicircle of radius 

[image: image38.wmf]5


 (with center at 

[image: image39.wmf])


0


,


3


(


)


=


[image: image40.wmf]2


)


5


(


2


1


)


2


2


(


2


1


)


8


8


(


2


1


p


-


´


-


´




=


[image: image41.wmf]p


2


25


30


-




[9]


[image: image42.wmf]1


sin


2


1


£


£


x


 on 

[image: image43.wmf]ú


û


ù


ê


ë


é


2


,


6


p


p







[image: image44.wmf]x


x


x


x


£


£


Þ


sin


2


1


 on 

[image: image45.wmf]ú


û


ù


ê


ë


é


2


,


6


p


p






[image: image46.wmf]ò


ò


ò


£


£


Þ


2


6


2


6


2


6


sin


2


1


p


p


p


p


p


p


dx


x


dx


x


x


dx


x






[image: image47.wmf]2


6


2


2


6


2


6


2


2


1


sin


4


1


p


p


p


p


p


p


x


dx


x


x


x


£


£


Þ


ò






[image: image48.wmf]ú


ú


û


ù


ê


ê


ë


é


÷


ø


ö


ç


è


æ


-


÷


ø


ö


ç


è


æ


£


£


ú


ú


û


ù


ê


ê


ë


é


÷


ø


ö


ç


è


æ


-


÷


ø


ö


ç


è


æ


Þ


ò


2


2


2


6


2


2


6


2


2


1


sin


6


2


4


1


p


p


p


p


p


p


dx


x


x






[image: image49.wmf])


1


3


(


6


2


1


sin


)


1


3


(


6


4


1


2


2


2


2


6


2


2


2


-


÷


ø


ö


ç


è


æ


£


£


-


÷


ø


ö


ç


è


æ


Þ


ò


p


p


p


p


dx


x


x






[image: image50.wmf])


8


(


36


2


1


sin


)


8


(


36


4


1


2


2


6


2


p


p


p


p


£


£


Þ


ò


dx


x


x






[image: image51.wmf]9


sin


18


2


2


6


2


p


p


p


p


£


£


Þ


ò


dx


x


x




[10]


[image: image52.wmf]ò


ò


ò


ò


ò


ò


-


-


-


-


-


-


=


+


=


+


+


5


1


7


1


5


7


7


10


10


1


5


7


)


(


)


(


)


(


)


(


)


(


)


(


dx


x


f


dx


x


f


dx


x


f


dx


x


f


dx


x


f


dx


x


f




[11]
[a]


[image: image53.wmf]2


7


)


1


2


(


2


1


)


3


3


(


2


1


)


(


)


3


(


3


2


=


´


-


´


=


=


ò


-


dt


t


f


g


 and 

[image: image54.wmf]1


)


3


(


)


3


(


-


=


=


¢


f


g




[b]
Critical numbers of 

[image: image55.wmf]g


 occur where 

[image: image56.wmf]0


)


(


=


¢


x


g


 or is undefined in the domain of 

[image: image57.wmf]g


.

By FTC Part 1, since 

[image: image58.wmf]f


 is continuous on 

[image: image59.wmf]]


5


,


5


[


-


, 

[image: image60.wmf]g


 is differentiable on 

[image: image61.wmf])


5


,


5


(


-


, and continuous on 

[image: image62.wmf]]


5


,


5


[


-


.

So the domain of 

[image: image63.wmf]g


 includes 

[image: image64.wmf]]


5


,


5


[


-


.

So, the critical numbers of 

[image: image65.wmf]g


 occur where 

[image: image66.wmf]0


)


(


)


(


=


=


¢


x


f


x


g


 or is undefined in 

[image: image67.wmf]]


5


,


5


[


-


 ie. at 

[image: image68.wmf]4


-


=


x


, 

[image: image69.wmf]2


-


, 

[image: image70.wmf]1


 and 

[image: image71.wmf]4


.



[c]


[image: image72.wmf]g


 is decreasing where 

[image: image73.wmf]0


)


(


<


¢


x


g


, so 

[image: image74.wmf]g


 is decreasing on 

[image: image75.wmf]]


4


,


[


-


-¥


 and 

[image: image76.wmf]]


4


,


1


[


.


[d]
Local minima of 

[image: image77.wmf]g


 occur at critical numbers of 

[image: image78.wmf]g


 where 

[image: image79.wmf])


(


x


g


¢


 changes from negative to positive,

so the local minima of 

[image: image80.wmf]g


 are 

[image: image81.wmf]4


-


=


x


 and 

[image: image82.wmf]4


.


[e]


[image: image83.wmf]g


 is concave up where 

[image: image84.wmf])


(


x


g


¢


 is increasing, so 

[image: image85.wmf]g


 is concave up on 

[image: image86.wmf]]


3


,


[


-


-¥


, 

[image: image87.wmf]]


0


,


2


[


-


 and 

[image: image88.wmf]]


,


3


[


¥


.


[f]
Inflection points of 

[image: image89.wmf]g


 occur where 

[image: image90.wmf]g


 is continuous and 

[image: image91.wmf])


(


x


g


¢


 changes from increasing to decreasing, or vice versa,

so the inflection points of 

[image: image92.wmf]g


 are 

[image: image93.wmf]3


-


=


x


, 

[image: image94.wmf]2


-


, 

[image: image95.wmf]0


 and 

[image: image96.wmf]3


.


[12]


[image: image97.wmf])


1


ln(


2


)


1


ln(


3


)


(


4


6


2


x


x


x


x


x


g


+


-


+


=


¢







[image: image98.wmf]÷


÷


ø


ö


ç


ç


è


æ


+


+


+


-


+


+


+


=


¢


¢


4


3


4


6


5


2


6


1


4


2


)


1


ln(


2


1


6


3


)


1


ln(


6


)


(


x


x


x


x


x


x


x


x


x


x


g







[image: image99.wmf]5


2


ln


4


2


4


2


2


ln


2


2


6


3


2


ln


6


)


1


(


+


=


÷


ø


ö


ç


è


æ


-


-


÷


ø


ö


ç


è


æ


+


=


¢


¢


g




[13]


[image: image100.wmf]x


dx


d


dt


t


f


dx


d


x


a


2


)


(


1


4


=


÷


÷


ø


ö


ç


ç


è


æ


+


ò








[image: image101.wmf]x


dt


t


x


a


2


1


4


=


+


ò







[image: image102.wmf]x


x


f


1


)


(


1


=


Þ









[image: image103.wmf]x


t


x


a


2


2


4


=


+


Þ







[image: image104.wmf]x


x


f


=


Þ


)


(










[image: image105.wmf]x


a


x


2


2


2


4


=


-


+


Þ














[image: image106.wmf]0


2


4


=


-


Þ


a














[image: image107.wmf]4


=


Þ


a




[14]
the number of pounds Morgan gained from when he was 

[image: image108.wmf]8


 years old to when he was 

[image: image109.wmf]15


 years old

[15]
[a]


[image: image110.wmf]2


0


2


0


0


0


3


4


)


3


(


4


)


(


)


0


(


)


(


)


(


)


(


)


0


(


)


(


t


t


x


x


dx


x


a


v


t


v


dx


x


a


dx


x


v


v


t


v


t


t


t


t


-


+


=


-


+


=


+


=


Þ


=


¢


=


-


ò


ò


ò






[image: image111.wmf]3


215


2


105


20


)


1


6


(


3


1


)


1


6


(


2


3


)


1


6


(


4


3


1


2


3


4


)


(


3


3


2


2


6


1


3


2


6


1


-


+


=


-


-


-


+


-


=


÷


ø


ö


ç


è


æ


-


+


=


ò


t


t


t


dt


t


v







[image: image112.wmf]6


5


3


2


71


2


1


52


20


=


-


+


=


 meters


[b]


[image: image113.wmf]0


)


1


)(


4


(


3


4


)


(


2


³


+


-


=


-


+


=


t


t


t


t


t


v


 only on 

[image: image114.wmf]]


4


,


1


[


-






[image: image115.wmf]6


4


3


2


4


1


3


2


6


4


2


4


1


2


6


1


3


1


2


3


4


3


1


2


3


4


)


3


4


(


)


3


4


(


|


)


(


|


÷


ø


ö


ç


è


æ


-


+


-


+


÷


ø


ö


ç


è


æ


-


+


=


-


+


-


+


-


+


=


ò


ò


ò


t


t


t


t


t


t


dt


t


t


dt


t


t


dt


t


v





[image: image116.wmf]÷


ø


ö


ç


è


æ


-


-


-


+


-


-


-


-


-


+


-


=


)


4


6


(


3


1


)


4


6


(


2


3


)


4


6


(


4


)


1


4


(


3


1


)


1


4


(


2


3


)


1


4


(


4


3


3


2


2


3


3


2


2






[image: image117.wmf]6


1


26


3


2


50


30


8


21


2


1


22


12


3


152


30


8


21


2


45


12


=


+


-


-


-


+


=


÷


ø


ö


ç


è


æ


-


+


-


-


+


=


 meters


[16]


[image: image118.wmf]ò


ò


ò


-


-


-


+


+


=


+


+


2


1


2


1


2


1


)


1


2


(


4


6


))


1


2


(


4


6


(


dt


t


f


dt


dt


t


f




Let 

[image: image119.wmf]1


2


+


=


t


u







[image: image120.wmf]du


dt


dt


du


2


1


2


=


Þ


=







[image: image121.wmf]1


1


-


=


Þ


-


=


u


t







[image: image122.wmf]5


2


=


Þ


=


u


t







[image: image123.wmf]2


7


)


(


2


1


)


(


2


1


)


1


2


(


5


1


5


1


2


1


=


=


=


+


ò


ò


ò


-


-


-


du


u


f


du


u


f


dt


t


f






[image: image124.wmf]32


)


2


7


(


4


))


1


(


2


(


6


)


1


2


(


4


6


2


1


2


1


=


+


-


-


=


+


+


ò


ò


-


-


dt


t


f


dt




[17]


[image: image125.wmf]ò


ò


ò


-


-


-


+


-


-


=


+


-


-


6


6


2


6


6


3


6


6


2


3


)


6


(


144


cosh


)


)


6


(


144


cosh


(


dx


x


dx


x


x


dx


x


x


x







[image: image126.wmf]Þ


-


=


-


-


x


x


x


x


cosh


)


cosh(


)


(


3


3


first integrand is odd and continuous, over a symmetric interval



[image: image127.wmf]0


cosh


6


6


3


=


ò


-


dx


x


x






[image: image128.wmf]=


+


-


ò


-


6


6


2


)


6


(


144


dx


x


 area of quarter circle of radius 

[image: image129.wmf]12


 (with center at 

[image: image130.wmf])


0


,


6


(


-


)

[image: image131.wmf]p


p


36


)


12


(


4


1


2


=


=






[image: image132.wmf]p


36


)


)


6


(


144


cosh


(


6


6


2


3


-


=


+


-


-


ò


-


dx


x


x


x






_1333368627.unknown



_1333372611.unknown



_1365338511.unknown



_1451997967.unknown



_1451998103.unknown



_1451998161.unknown



_1451998187.unknown



_1452588766.unknown



_1452588767.unknown



_1452588764.unknown



_1451998170.unknown



_1451998132.unknown



_1451998085.unknown



_1451998094.unknown



_1451998076.unknown



_1365338719.unknown



_1451997061.unknown



_1451997876.unknown



_1451997949.unknown



_1451997265.unknown



_1451997450.unknown



_1451997274.unknown



_1451997212.unknown



_1451996433.unknown



_1451997012.unknown



_1365338889.unknown



_1365338564.unknown



_1365338578.unknown



_1365338545.unknown



_1333373266.unknown



_1364557048.unknown



_1365337877.unknown



_1365330311.unknown



_1364557030.unknown



_1333373021.unknown



_1333373031.unknown



_1333373039.unknown



_1333372784.unknown



_1333372714.unknown



_1333369507.unknown



_1333370224.unknown



_1333370374.unknown



_1333370499.unknown



_1333372067.unknown



_1333372357.unknown



_1333372601.unknown



_1333372237.unknown



_1333371913.unknown



_1333372041.unknown



_1333370572.unknown



_1333370489.unknown



_1333370309.unknown



_1333370348.unknown



_1333370257.unknown



_1333369659.unknown



_1333370026.unknown



_1333370195.unknown



_1333370213.unknown



_1333370167.unknown



_1333369745.unknown



_1333369886.unknown



_1333369536.unknown



_1333369653.unknown



_1333369519.unknown



_1333369106.unknown



_1333369303.unknown



_1333369488.unknown



_1333369316.unknown



_1333369375.unknown



_1333369258.unknown



_1333369112.unknown



_1333368845.unknown



_1333368986.unknown



_1333369099.unknown



_1333368963.unknown



_1333368923.unknown



_1333368657.unknown



_1333368664.unknown



_1333368649.unknown



_1333367105.unknown



_1333367799.unknown



_1333368247.unknown



_1333368287.unknown



_1333368296.unknown



_1333368271.unknown



_1333367822.unknown



_1333368038.unknown



_1333368096.unknown



_1333367811.unknown



_1333367400.unknown



_1333367562.unknown



_1333367784.unknown



_1333367436.unknown



_1333367302.unknown



_1333367350.unknown



_1333367222.unknown



_1333366337.unknown



_1333366566.unknown



_1333366797.unknown



_1333366983.unknown



_1333366783.unknown



_1333366492.unknown



_1333366522.unknown



_1333366352.unknown



_1333366211.unknown



_1333366260.unknown



_1333366280.unknown



_1333366322.unknown



_1333366231.unknown



_1333365769.unknown



_1333366056.unknown



_1333206337.unknown



_1333365744.unknown



_1333206323.unknown



