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Homework 3 – Ast 281– Spring 2009
Due Thursday 2/05/09– 12:00pm,Watanabe420

Therehavebeentwo recentmoviesthedealwith comets,asteroidsandthedisastertheme:Deep Impact and
Armageddon. This homework will bea little different,to seeif you canthink critically aboutthemovies. The
premiseof DeepImpactwasthatacometwascomingtowardEarthonacollisioncourse,andastronautsaresent
up to thecometto explodeit andsave theEarth.Armageddonhasmoreor lessthesametheme,exceptthat the
“astronauts”sentup to thecometareoil rig workers(becauseof theirexperiencewith drilling operations.

1. Thefactsgivenin themovie for DeepImpact:thecometcomingtowardearthis split into two pieces,one
with a radiusof 0.8km andtheotherwith a radiusof 4.8km. Beforesplitting thecomet’s rotationperiod
was14 hours.Thecometwill collide with theearthat a heliocentricdistanceof 1 AU, andit is predicted
to causeglobaldestruction.Pleaseassessthereasonablenessof thefacts.

(a) Is it likely thatthecometmight have this sizeandshouldit rotate?(discusswhy) [5 points]

(b) In themovie, thereis oneshoton thescreenshowing theorbit of thecomet.Onecancalculatethe
orbital velocityat any point in theorbit via thefollowing formula:
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whereG is thegravitationalconstant(known), M is themassof thebodybeingorbited(in this case
thesun),and� is how far from thesuntheobjectis, and � is theradiusof theorbit (=radiusif circle
or half thelongestaxisif it is anellipse).Is thereenoughinformationto figureout thevelocityof the
comet(by makingsomereasonableassumptions).Discuss.[5 pts]

(c) Whatmight be the likely impactvelocity on Earth,andis this somethingthatwould likely behaz-
ardous?[5 pts]

(d) In themovie, theastronautsfly into thetail of thecomet,andhave to dodgehugeboulders.Discuss
how likely weareto havehouse-sizedbouldersin thecomet’s tail. Whatformsthetail andwhatis it
composedof? [5 pts]

1



(e) Oneof theworriesin themovie wasthatwhensunrisecameonthecomet,after7 hours,hugegeysers
of activity wouldexplodefrom thesurfaceasit warmedup. Shouldthey havebeenworried- why or
why not?[5 pts]

(f) Oneof thepiecesof thecomethits Earthin theAtlantic ocean.Calculationshave shown thatwith
likely impactvelocitiesthe deepwaterwave heightwould be about35 m. Whentsunamisrun up
againstthelandthebottomof thewavehits theoceanfloor, andthewaveheightexperiencesarun-up
andincreasesin heightby asmuchasa factorof 25-40.In themovie a tidal wave is shown flowing
over the Empire statebuilding. Do a little exploring on the web to assesswhetherthis disaster
scenariois reasonable,andif folks trying to escapethecity wouldhave beenableto outrunthewave
on amoped(aswasdepicted).[10 pts]

2. Below is a pictureof the cometfrom the movie Armageddon.The oil rig drillers on the surfacekept
breakingtheir diamonddrill bits, althoughat one point they ran into an explosive pocket of methane
(CH� ). Is thisaa reasonabledescriptionof a comet.Why or why not?[15 pts]
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