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1. This examhaselevenpagesncludingthis cover. Therearetwelve questions.

2. Useof books,notes,or scratchpaperis not allowed. You may certainlyusea calculator(but not its
manual).

3. Show all of your work! Partial creditis availablefor mary problemsbut canonly begivenif thegraders
understangourwork. Be sureto explainyourreasoningarefully Includeunitsin youranswersvheneer
appropriate Shaving your work will shav graderghatyou arenot usingyour calculatorinappropriately
especiallywhene&er you antidifferentiatefunctions. In general,you will not getcreditfor work doneon
your calculatorif we expectyouto doit by hand.

4. Readdirectionscarefully For someproblems,a brief answeris sufficient, but othersrequireyou to
shaw 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




1. (6 points) Stateeachof the fundamentatheoremsof Calculus. Pleaseusebrief, symbolic,
mathematicahotation(asopposedo wordsandphrasesyvhereappropriate.

2. (8 points)A cube(3 x 3 x 3 inches)of extra-softtofu is placedon the countertop It beginsto

deformunderits own weight sothatthe squarebasegrows outwardin both directions(remain-
ing square) andthe heightof the block decreaseaccordingly After a while, you measureghe
heightto be 2 inches,anddecreasingt % inchesper second.How fastis the width of the base
increasing?



3. (4 pointseach)Calculatethesedefiniteintegralsby hand.Shaw all of yourwork, stepby step.

a [ L) g,

b, [ 1 g,

6 afL’Q
c. [, 4-de

d. [ze"dx



4. (10points)A 12 fl. oz. canhasavolumeof 21.6 cubicinches.Assumingthecanis cylindrical,
what shapeminimizesits surfacearea? (Hint: The surfaceareaof a cylinder of heighth and
radiusr is 2712 + 27rh.)



5. (4 points) You have 320 dollars,all of which you planto spendon Jelly Beansand Gummy
Bears. Gummi Bearscost 30 centseach,and Jelly Beanscosttwice that much. Let = be the

numberof GummiBearspurchasedandlet y bethenumberof Jelly BeanspurchasedCalculate
j—g, thederivative of y with respecto x.

6. (4 points)A herdof wild termiteshasan exponentiallygrowing population: P(t) = 100e%'t,

wheret is time in daysand P(t) is the numberof termites. Eachdevoursthreegramsof wood
perday. How muchwoodis eatenin theweekstartingatt = 0?



7. (8 points)Of course the universallaw of gravitation for a 50 kilogram personattractedo the

earths massM stateghat
GMm

T2
wherem = 50, M = 5.98x10*, andG = 6.67* 10~ areconstantsy is thedistancgin meters)
from the centerof the earth,and F' is theresultingforce (in Newtons,which mayberegardedn
this context asa unit of weight). In all questionselow, you may leave your answern termsof
theseconstants.
a. Find % atthe pointry = 6400000. (This valueof r, is theradiusof the earth,andtherefore
your currentapproximateposition.)

=

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

c. ConsideringF’ to beafunctionof r, find thetangentine approximatiorto this functionatthe
pointry = 6400000 meters.



8. (12 points) Write the Taylor seriesfor eachfunction. Include enoughtermsto expressthe
patternin eachseries.You maybe ableto do somewithout work. No needto shov work!

a. f(z) = sin(a?)

[

|

C. h(z) = (1+2x)



9. (8 points)CaIcuIateff3 mdm Cautiouslyshow work.



10. (8 points) The functionscosh(z) = “2== andsinh(z) = 1= have propertiesroughly
similarto sin(z) andcos(x):

d d
. sinh(z) = cosh(z), . cosh(z) = sinh(x), cosh?(x) — sinh?(x) = 1
Eerie,isn'tit?

Usingthesepropertiesfind thelengthof the curve cosh(z) betweenr = —2 andx = 2. This
curve (andnot a parabola)s the exactshapeof aloosehangingrope. Shaw all work, of course.



10

11. (8 points)Considerthe areaabove the z-axis, right of the y-axis,andbelow the curve y =
cos(z) betweenr = 0 andthefirst placecos(x) hits the z-axis. If the areais rotatedaroundthe
y-axis,ahill will becreatedFindits volume.Shaw all your work.



12. (8 points)Calculatethe integral. You mustshown work for credit.

/sin(Q:E) sin(z)dx
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