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1. Write a Riemannsumandthena definiteintegralrepresentinghe
areaof the region, using the strip shown. Evaluatethe integral
exactly.(8.1section, problem3)
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2. A rectangulatakeis 100km long and60 km wide. The depthof
the waterat any point of the surfaceis a tenthof the distancefrom
the nearesshoreline How muchwaterdoesthe lake containinclude
units.

3. Showwhatareathe integralrepresentdVake a sketchto support
your answer

f_gg\/ 81— x2 dx
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4. The region boundedby y=(x + 1), y=0, x=1, x=2 is rotated
aroundthe x—axis.Sketchtheregionandfind thevolume.
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5. Findthelengthof parametriccurvex=cos€'), y=sin@') for O<t<
1.
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6. The catenaryosixs =@ +e)2 IS the shapeof a hangingcable.Find
the exactlengthof this catenarybetween--1 andx-1.

oA /
Lo\ /

1.2

1.1

1

-1 -0.5 0 0.5 1

7. A conehasa circularbase(with radius= 10 cm) andheight=5
cm. Usehorizontalslicesto find the volumeof the cone. Remembe
to includeunits.
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8. Computethearclengthof f(x) = £ xz fromx=0tox = 4.
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9. Findthetotal massof thetriangularregionin the following fig—
ure,which hasdensity

o(X)=1+x gramstmy.
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10. A rod of length 3 meterswith line density §(x)=1+x?
grams/metelies alongthe x—axiswith its left andat {0, 0}.

A) Computethetotal massof therod.

B) Computethe centerof massof therod.

10. A metal plate, with constantdensity2 g/cn?, hasa shape
boundedby the curvey = x? andthe x—axis,with 0 < x < 1 wherex
andy aremeasuredh cm.

a) Computethetotal massof the plate.

b) Sketchthe plate,andmarkyour guesdor X (the x—coordinateof
the centerof mass). Do you think X is biggerthanor lessthan1/2?
c) Computex.
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12. How muchwork is requiredto lift a1000—-kgsatelliteto analti—
tude of 2x10°m aboutthe surfaceof the earth?The gravitational

forceis F=GMm#?2, whereM is the massof the earth,m is the mass
of the satellite,andr is the distancebetweerthem.Theradiusof the

earthis 6.4x 10° m, its massis 6 x 10°4 kg, andin theseunits the
gravitationalconstantG = 6.67x 107**.

13. A watertankis aright circular cylinderwith height20 ft and
radius6 ft. Find the work requiredto pumpall the waterin a full
tankupto thetop rim.
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14. The GreatConeof HaverfordCollegeis a monumentbuilt by
freshmenreachyearduringorientation It is 100ft. high andits circu-
lar basehasa diameterof 100ft. It is

built from strawbrickswhich weigh 2 Ibsft>. Usea definiteintegral
to approximatehe amountof work requiredto build the Cone.

15. Theoceanliner Titanic lies under12,500feet of waterat the
bottomof theatlanticocean.

a) Whatis the water pressureat the Titanic? Give your answerin
poundspersquargoot andpoundspersquaranch.

b) Setup andcalculateanintegralgiving thetotal force on a circular
porthole(window) of diametel6 feetstandingvertically with its cen-
ter atthedepthof the Titanic.
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