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1. This examhastwelve pagesncludingthis 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 yourwork will shav graderghatyou arenot usingyour calculatorinappropriately
In generalyouwill notgetcreditfor 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 5
3 9
4 8
5 8
6 10
7 6
8 10
9 10
10 8
11 12
12 8

TOTAL 100




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

2. (5 points)Calculatethe derivative with respecto x of

(z +5)(e*® + %)
sin(x)




3. (3 pointseach)Calculatethesedefiniteintegralsby hand.Shav your work.

a. [ cos(3x)dx

b.f4ldx.

3 x

C.j;22xdx



4. (8 points)A circularsectionis the shapeboundedoy two radii of a circle andthe circulararc
from oneto another (A pieceof pieis usuallyacircularsection.)A circularsectionwith angled
cutfrom acircle of radiusr hasarea%r? Thelengthof thecurvedsegment(justthe“crustof the

pie”) is fr. Find a circular segmentwhoseperimeter(including all threeedges)s 10 andwhose
areais aslargeaspossible.



5. (8 points) The equationzy? — y* = 4 definesa curve in the plane,andthe point (5, 1) is on
thiscune.

a. (4 points)Find 2 atthis point.

b. (2 points)Find the equationof thetangentine to the curve at this point.

C. (2 points)Whatis they coordinateof apointonthecurvewhoser coordinatas 5.08? Estimate
usingpartb.



6. (10 points) As you may or may not have noticed, Baltimore hasweakwaterlines, and oc-
casionallypipesbreakunderthe streetsand sidevalks. Whenthis happensthe waterseemso
bubbleout of the streetataneverincreasingate. Assume...

1. Theinitial flow rateof thewateris tengallons/minute

2. The flow rate increasedinearly (at a constantrate of increase)until it reachess2 gal-
lons/minutewhenthe breakis repaired.

3. Therepairhappensl8 hoursafterthe break.

How muchwateris wastedoeforethe problemis solved?As usual,show all work.



7. (6 points)(This problemandthe next arerelated but mostlyindependent.lJsethe methodof
substitutionto calculatethe integral below. Of course show all work.

/ 2x + 3
—  dx
22+ 3x+2



8. (10 points)(This problemandthe previousarerelated but mostlyindependent.)
a. (8 points)Usethe methodof partialfractionsto calculatetheintegral belon. Shawv all work.

/ 20+ 3
ﬁdm
z? + 3z + 2

b. (2 points)ls your resultthe sameasthaton the previous page?Justify.



9. (10 points)

a. (8 points)Computethefirst four terms(constantermthroughcubicterm)of the Taylor series
(atz = 0, asusual)for thefunctionbelon. Simplify your answerasmuchaspossible.

b. (2 points)Your answelto parta. canbeusedto estimateﬁm (without dividing, which can

bearduous)Whatis this estimates it closeto theactualvalue?



10

10. (8 points)Whenmy youngestat, Lucy, feelsexcited,shestartsrunningrandomly fasterand
faster aroundthe house until shetires,andthensheslows down. Of course] have attemptedo
modelherbehaior mathematicallyandl have comeup with this formulafor hervelocity:

o(t) = 1/(1 —t)*

Heret is time in secondsinceshegetsexcited.

a. (6 points)Accordingto my analysishow far doesLucy runin thefirst two secondsftershe
getsexcited?

b. (2 points)DoesthatsoundreasonableExplain.
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11. (12 points)Hereyouwill haveto setup, but not solve, certainproblemspy simply writing an
integral which answerghe question.Do not attemptto solve the integrals! For theseproblems,
onceyou have written down the correctintegral, you're done.In all theseproblems,‘the curve”

refersto thegraphof y = e~*" for positive valuesof z. Write anintegral which calculates:

b. (3 points) Thelengthof thecurve.

a. (3 points) Theareaunderthe curve andoverthex axis.

c. (3 points) Thevolumeobtainedby rotatingthe areaunderthe curve aroundthe = axis.

d. (3 points) Thevolumeobtainedby rotatingthe areaunderthe curve aroundthe y axis.



12

12. (8 points)Usingthetablebelaw, calculateasaccuratelyaspossibletheintegral f; xp’ (x)dx.

z | p(z) | p'(z) | p'(z)
1] 12 | 15 | —01
2| 14 | 1.3 | —0.15
3| 15 | 1.2 | —0.2
417 | 1.1 | =01
50 18 | 1.0 | 0.9
6| 19 | 23 | 1.1
7| 24 | 34| 15




