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1. This examhaselevenpagesincludingthiscover. Therearetwelve questions.
2. Useof books,notes,or scratchpaperis not allowed. You may certainlyusea calculator(but not its
manual).
3. Show all of your work! Partialcreditis availablefor many problemsbut canonly begivenif thegraders
understandyourwork. Besureto explainyourreasoningcarefully. Includeunitsin youranswerswhenever
appropriate.Showing your work will show gradersthatyou arenot usingyour calculatorinappropriately,
especiallywhenever you antidifferentiatefunctions. In general,you will not getcredit for work doneon
yourcalculatorif we expectyou to do it by hand.
4. Readdirectionscarefully. For someproblems,a brief answeris sufficient, but othersrequireyou to
show all work or give explanations.

PROBLEM POINTS SCORE

1 6

2 8

3 16

4 10

5 4

6 4

7 8

8 12

9 8

10 8

11 8

12 8

TOTAL 100
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1. (6 points)Stateeachof the fundamentaltheoremsof Calculus. Pleaseusebrief, symbolic,
mathematicalnotation(asopposedto wordsandphrases)whereappropriate.

2. (8 points)A cube(
�

x
�

x
�

inches)of extra-softtofu is placedon thecountertop.It beginsto
deformunderits own weightso that thesquarebasegrows outward in bothdirections(remain-
ing square),andtheheightof the block decreasesaccordingly. After a while, you measurethe
heightto be � inches,anddecreasingat ���� inchespersecond.How fastis thewidth of thebase
increasing?
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3. (4 pointseach)Calculatethesedefiniteintegralsby hand.Show all of yourwork, stepby step.

a.
����	
���

�
��� ���

b.
���
��� � 
��� � ���

c.
���� �
�� ���

d. ��� � ���
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4. (10points)A ��� fl. oz. canhasavolumeof � �"!�# cubicinches.Assumingthecanis cylindrical,
what shapeminimizesits surfacearea? (Hint: The surfaceareaof a cylinder of height $ and
radius% is �"&'%)(+*,�"&'%-$ .)
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5. (4 points)You have
� �/. dollars,all of which you plan to spendon Jelly BeansandGummy

Bears. Gummi Bearscost30 centseach,andJelly Beanscost twice that much. Let � be the
numberof GummiBearspurchased,andlet 0 bethenumberof JellyBeanspurchased.Calculate1321 � , thederivativeof 0 with respectto � .

6. (4 points)A herdof wild termiteshasanexponentiallygrowing population: 465�798;:<��.=. � ��> �@? ,
where7 is time in daysand 465�798 is thenumberof termites.Eachdevoursthreegramsof wood
perday. How muchwoodis eatenin theweekstartingat 7A:B. ?
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7. (8 points)Of course,theuniversallaw of gravitation for a C/. kilogrampersonattractedto the
earth’s massD statesthat E

:
F DHG
% (

whereGI:JC/. , D :BC/!LK/MONP��. (�Q , and
F :R#S!L#=TON;�U.WV ��� areconstants,% is thedistance(in meters)

from thecenterof theearth,and

E
is theresultingforce(in Newtons,which mayberegardedin

this context asa unit of weight). In all questionsbelow, you may leave your answerin termsof
theseconstants.
a. Find

13X13Y at thepoint % � :Z#/[/././.=./. . (This valueof % � is theradiusof theearth,andtherefore
your currentapproximateposition.)

b. Explainthesignificanceof theanswerfrom parta.,in realworld terms,withoutusingtechnical
calculusjargon.

c. Considering

E
to bea functionof % , find thetangentline approximationto this functionat the

point % � :J#/[=././././. meters.
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8. (12 points)Write the Taylor seriesfor eachfunction. Includeenoughtermsto expressthe
patternin eachseries.You maybeableto do somewithoutwork. No needto show work!

a. \]5 � 8]:J^`_La�5 � � 8

b. bc5 � 8]: � ( � �

c. $�5 � 8+:d5e�]* � 8gf)h�
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9. (8 points)Calculate QV � �� � V ( �

 � ��� . Cautiouslyshow work.
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10. (8 points)The functions i"j=^`kO5 � 8l:nm`o � m f o( and ^e_�a-k�5 � 8p:nm`o � m f o( have propertiesroughly
similar to ^e_�a�5 � 8 and i�j/^q5 � 8 :

�
��� ^e_�a-k�5 � 8+:Ji�j/^`k�5 � 8sr �

��� i"j/^ekO5 � 8+:B^e_�atk�5 � 8sr i�j/^`k ( 5 � 8�u,^`_Latk ( 5 � 8P:v�
Eerie,isn’t it?

Usingtheseproperties,find thelengthof thecurve i�j/^`kO5 � 8 between� :Buw� and� :B� . This
curve (andnot aparabola)is theexactshapeof a loosehangingrope.Show all work, of course.
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11. (8 points)Considertheareaabove the � -axis, right of the 0 -axis,andbelow thecurve 0x:i"j=^
5 � 8 between� :Z. andthefirst place i"j=^q5 � 8 hits the � -axis. If theareais rotatedaroundthe0 -axis,ahill will becreated.Find its volume.Show all your work.
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12. (8 points)Calculatetheintegral. You mustshow work for credit.

^`_La�5y� � 8z^e_�a�5 � 8 ���


