MATH111-002200530ProblemSet6

EdwardDoolittle

Due: Monday Novemberl4,2005,at the beginning of thelecture

Pleaséhandthefollowing problemsin. Thelasttwo aremoredifficult thanthe others,asusual.

1. (4 marks)Usethedisk or washemethodto find thevolumeof the solid obtainedoy rotatingtheregionbounded
by the given curves aboutthe specifiedline. Sketchthe region, the solid, a typical areaelementof a cross
section,andatypical disk or washer

(a) y=x?3,x =4,y = 0; aboutthex-axis (©) y=x%3 x=4,y=0: abouttheliney = —1
(b) y=x?/3,y = 8, x = 0; aboutthey-axis (d) y=x%%y=8,x=0; abouttheline x = —2

2. (2 marks)Usethe shell methodto find the volume of the solid obtainedby rotatingthe region boundedby the
givencurvesaboutthe specifiedine. Sketchtheregion, atypical areaelementof a crosssection,andatypical
shell.

(@) y=x3, y=8,x=0, abouty-axis. (b) y=x3, y=8,x=0, aboutx-axis.

3. (2 marks)Find the volume of the solid obtainedby rotatingthe the region boundedby the given curvesabout
the specifiedine. Statewhich methodyou areusing(disk/washeror shell)andsketchtheregion, atypical area
elemeniof a crosssection,andatypical shell.

(8) y=sinx, y =0, 0 < x < 11, aboutthey-axis (b) y=sinxcosx,y= 0,0 < x < 11/2; X-axis

4. (1 mark)Usethe shellmethodto find the volumeof the ellipsoid of revolution generatedby rotatingthe ellipse
4x% + 9y = 1 aboutthe x-axis.

5. (1 mark) Archimedes tombstone. Considerthe unit circle x> +y? = 1 andthe squareboundedby the lines
x = +1, y = +1. Rotatingthesefiguresaboutthe y-axis givesa sphereand a cylinder respectiely; we say
thatthe sphereas inscribed in the cylinder. Archimedesequestedhattheresultingthree-dimensiondigure be
canedon histombstoneasa monumento the discovery of which hewasmostfond: a proofthatthe volumeof
asphereas 2/3 thevolumeof the circumscribectylinder. (A similar relationshipholdsfor surfaceareas.)

Following Archimedes’argumentswvefirst find therelationshipbetweernvolumesof thecylinderandthesphere.
Pickapoint(x,y) onthecircle. CalculatethevolumeV; of theshellelemenigeneratedby therectanglebetween
thex-axisandthe point (x,y) with width dx. CalculatethevolumeV; of the correspondingvashergeneratedby
the rectanglebetweerthe point (x,y) andtheline x = 1 with width dy. Show thatVy = 2V,. (Hint: X2 +y? =
1 = 2xdx+2ydy = 0.) It followsthatthe volumeof the spherds twice the volumeof theregion outsidethe
spherebut insidethe cylinder; sothe volumeof the spherds 2/3 the volumeof the cylinder. Sincewe know the
volumeof the cylinder we now know the volumeof the spherewithoutintegrating.

Pleasealo thefollowing problemsfrom the textbook. You do not needto handin your solutionsto theseproblems!
6.2 C-level: 1-36,41-44;B-level: 47-49,61,69; A-level: 45-46,65, 70
6.3 C-level: 1-26,29-32;B-level: 37—-45;A-level: 46

Therearealsovolume of revolution questionsscatteredhroughoutchaptersr and8, e.g.,7.2.81-82,7.4.79-80,
7.5.72,8.1.55-58.8.2.59-628.3.41. You shouldtry a few of those. Problem8.1.65(B-level) shows thatthe shell
methodanddisk methodareessentiallyinterchangeableP?roblem8.8.63givesa peculiarexample.



