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

Therehave beentwo recentmoviesthe dealwith comets asteroidsandthe disastetheme:Deep Impact and
Armageddon. This homevork will beallittle different,to seeif you canthink critically aboutthe movies. The
premiseof Deeplmpactwasthata cometwascomingtoward Earthonacollision course andastronautgresent
up to the cometto explodeit andsave the Earth. Armageddorhasmoreor lessthe sametheme exceptthatthe
“astronauts’sentup to the cometareoil rig workers(becaus®f their experiencewith drilling operations.

1. Thefactsgivenin themovie for Deeplmpact:the cometcomingtoward earthis split into two piecespne
with aradiusof 0.8km andthe otherwith aradiusof 4.8 km. Beforesplitting the comets rotationperiod
was14 hours.Thecometwill collide with the earthat a heliocentricdistanceof 1 AU, andit is predicted
to causgglobaldestruction Pleaseassesshereasonableness thefacts.

(a) Isit likely thatthe cometmight have this sizeandshouldit rotate?(discusswhy) [5 points]

(b) In themoavie, thereis oneshoton the screenshaving the orbit of the comet. Onecancalculatethe
orbital velocity atary pointin the orbit via thefollowing formula:

v? = GM(2/r —1/a) 1)

whereG is the gravitational constani{known), M is the massof the body beingorbited(in this case
thesun),andr is how far from the sunthe objectis, anda is the radiusof the orbit (=radiusif circle
or halfthelongestaxisif it is anellipse).Is thereenoughinformationto figure outthevelocity of the
comet(by makingsomereasonablassumptions)Discuss.[5 pts]

(c) Whatmight bethe likely impactvelocity on Earth,andis this somethinghatwould likely be haz-
ardous5 pts]

(d) In themovie, theastronautdly into thetail of the comet,andhave to dodgehugeboulders.Discuss
how likely we areto have house-sizethouldersn thecomets tail. Whatformsthetail andwhatis it
composeaf? [5 pts]



(e) Oneoftheworriesin themovie wasthatwhensunrisecameonthecomet,after7 hours,hugegeysers
of actiity would explodefrom the surfaceasit warmedup. Shouldthey have beenworried- why or
why not?[5 pts]

(f) Oneof the piecesof the comethits Earthin the Atlantic ocean.Calculationshave shavn that with
likely impactvelocitiesthe deepwaterwave heightwould be about35 m. Whentsunamisrun up
againsthelandthebottomof thewave hitsthe ocearfloor, andthewave heightexperiencesrun-up
andincreasesn heightby asmuchasafactorof 25-40. In the movie atidal wave is shavn flowing
over the Empire statebuilding. Do a little exploring on the web to assessvhetherthis disaster
scenarids reasonableandif folks trying to escapéehe city would have beenableto outrunthewave
onamoped(aswasdepicted)[10 pts]

2. Below is a picture of the cometfrom the movie Armageddon. The oil rig drillers on the surface kept
breakingtheir diamonddrill bits, althoughat one point they ran into an explosive poclket of methane
(CHy,). Is thisaareasonablelescriptionof acomet.Why or why not?[15 pts]




