Review for Exam 1 — Ast 281— Spring 2009
Tuesday2/17/09,in class

The Examwill bea CLOSEDBOOK exam,lastingthewholeperiod. Youwill beallowedto have calculatorsand
the sheebf planetarydata,but | doubtthatyouwill needeitherof them.Theexamwill consistof thefollowing types
of questions:

e 15True/ False(2 pointseach;30 pointstotal)
e 15 Multiple Choice(3 pointseach;45 pointstotal)

e 8 Essay styleshortanswermuestionswvith several parts(like homevorks;total of 75 points)

My examstendto befairly long, soanswemwhatyou canfirst andthengo backto the moredifficult things. Even
thoughlong, remembethat| gradeon a curve, soyou all have the samechance.Don’t write too muchon ary one
question,but write enoughto get your point across. Single word answerson the essayswill not be good enough!
Lik ewise,you do not needto justify T/F or multiple choicequestionsUsually| try to leave abouttheright amountof
spacdor eachanswer- sodon't wastetime writing too much! Theexamwill cover ALL materialup to andincluding
todays lecture. All materialis “fair game”—i.e. lecturenotes,homevork, handoutsassignedeadingsin the text.
However, agoodgenerakuleis thatif someof thereadingover somethingve have notdiscussedtall in classthen
you won't seeit on the exam. Make sureyou particularlyreview your wavelengthscalesandthe interactionof light
andmatter

Theexamis intendedo testhow well you understandhe conceptssoin general dont expectyouto spendime
furiously memorizingall thelittle detailswe have discussedFor example,l won't askyou to remembethe precise
distancego all the planets but | would expectyou to know which aretheterrestrialonesandwhy the refractory-rich
planetsarecloseto the sunandthe volatile rich onesarefartheraway. Quite often,if a detail (suchasthe distanceo
aplanet)is requiredin the quiz | will giveit to you. A goodway to studywould be to readthroughthelecturenotes
againandbe sureyou really understandll the conceptsthentry to work throughthe homevorks again,asyou can
expectexam questiongo be written in a similar manner | will oftenintroduceyou to a new situationon the exam
andexpectyou to useyour understandingf the materialto figure out the answer(l love transportingyou to alien
worlds...). Therearea few thingsit would be very helpful to have in mind:

e Youshouldknow theorderof theEM spectrun(y — radio),andtheapproximatevavelengthsThisis important
whenyou arelooking at a transmissiorspectrumgraphso you know if the gasabsorbsn the IR for example,
for agreenhouseffect.

o Know thedifferencebetweerthe Greenhouseffectandthe ozoneproblem—they arenotthe same!

e Understandheinteractionof EM radiationandmatter:whendo we geta continuousspectrumabsorptiorand
emission.Practice/ go over all the applicationsve have usedthis for.

e Oftenmary of theproblemsboil down to understandingvhathappengo theenegy — remembeit is notcreated
or destrged, justtransformedrom oneform to another

e Understandhe procesof planetaryformation— andwhy it is importantto understandt in the contet of this
class.

e Understandhe typesof exogenicand endogenigorocesseand how we canusethemto infer characteristics
abouttheinterior andpropertiesof worldswe canonly obsere remotely

e Understandhe basicsof the structureof the atom,andthe differencesbetweerdifferentisotopes.Understand
why atomsare unstableand how we can usethis to date materials. Understandwvhat other type of dating
processethereareandwhento usethem.
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e Understandhebasicstructureof Earths atmosphere-includingthe altitudesat which thetemperatureshange

andwhatcauseshetemperaturéncreasesit specificaltitudes.How is this differentfor otherterrestrialplanets?
Which planetshave atmospheresandhow werethey created'How doesthis affect the planets evolution?

e Know the sequencef eventsthatleadto the Earth as a habitableworld, and understanchow we know this

information. Thisincludesknowing whatthe majorgeologicatime periodswereandwhatconditionswerelike
in thosetimesandhow we know this. Whendid oceangorm? How did Earthgetits water?Whenandhow did
the moonform? whenandhow did continentsform? What wasthe compositionof the early atmospherdik e,
andwhenandhow did it change?

Below areafew examplesof sampleexam questionsandin somecaseshow | would answerthem. Note: onthe
exam,on T/F andmultiple choicequestiongyoudont needto write explanationsl write themhereto illustratepoints.

1.

What propertydoesthe termalbedoreferto? (a) color of rocks(b) temperaturdc) reflectiity (d) sizeof soil
particles.

[c] Albedois the percentaye of incidentradiation that getsreflected.It is importantfor the enegy / heating
budget of a solar systenbody

True/ FalseAll electromagneticadiationcancauseheating.True - Radiomaynot be asefiicientas UV, but it
doescarry enegy!

. Fromwhich oneof the objectsbelav would you expectto seeonly a black body spectrum?a) an asteroid(b)

theicy surfaceof pluto (c) the sun(d) the gasesonly in a comettail (e) a warm, dark densemolecularcloud
during starformation

Anywarmdenseobjectwill emita bladkbodyspectrum.Thus(a), (b), (c), and (e) will havebladkbodyspecta.
The minemls in the astepid (a) and the ices on Pluto (b) will also absorbthe sunlight, so they will have
absorptionlinesin their specta. Thecoolerouteratmosphes of the sun(c) will causeabsorptionlinesin its
bladkbodyspectrumand cometqd) haveemissiorfromthe gasses- sothe only choiceleftis (e).

. Why arecometsthoughtto be the mostprimitive bodiesin the SolarSystem?

Cometsare consideedto bethe mostprimitive becaus€1) they formedfromplanetesimalsvhich condenseat
large distancedromthe sun,and mayhavetherefore incorporated unalteed interstellar material which never
got hot enoughto vaporize and (2) they havebeenstored at large distancedrom the sunat low tempeatures
and havenot experiencednud heatingsincethattime

. Why don't smallbodiesdifferentiate?

Thesoure of heatfor differentiationcamelargely fromradioactivedecay In smallbodiesther is notasmud
radioactivematerial (which waspresentin the solar systemat the time of formation),andthe heatingis slower
soit canescapéefoe there is substantiaheating
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6. Why areall the planetaryorbitsin 1 planewhereashe cometorbitsarenot?

During theformation,particlesin orbit aroundtheformingsuncollide with ead other ead timelosingeneny.
They will continueto do sountil they canloseno more enegy or collide no further andthe only configuation
in which thiswill occuris if they are on circular coplanarorbits travelingin the samedirection.

7. Therehave beemew discoreriesof extra-solamplanetdately, mary of which have planetsseveraltimesthemass
of Jupiterwithin afew AU of the star Doesthis surpriseyou, andif sowhy?

Yes,thisis surprising(for manyscientistsfoo— andthey are scramblingto try to explainit!). Aswelearnedin

the procesf planetformation,asthehot pre-solarnelula bgginsto cool down,materialwill condens®utinto
smallgrains. Nearthe centerwhele tempeaturesare high, only refractory materialscancondenseut. Farther
out, whele tempeatures cool rapidly and are mud lower, otherthingssud as hydrated minerals and finally
icescancondens®ut. Becausevolatilesare the mostabundantthingsin theISM (theoriginal materialforming
the solar system remembethe ISM was only 1% by mass),this meansthat a huge amountof material will

condenseut whenthe volatilesstart to condense in comparisorto theinner nelula where only refractories
are condensingA large gasgiant planetrequiresboth manyvolatilesand a huge amountof material - neither
of which shouldbe presentin theinner netula!

8. Which of the following selectionsconsistof only exogenicprocesses?a) cratering,tectonics,aeolian(wind)
erosion, plasmainteractionwith surfaces;(b) tectonics,volcanism,aeolianerosion,water erosion; (c) vol-
canism,cratering,micrometeoritdbombardmenttectonics;(d) micrometeoritdoombardmentplasma-—rgolith
interactioncratering;(e) tectonics cratering plasmargolith interaction,micrometeorites.

Answer:[d] Exagenicprocessesgre thosearising fromoutsidethe planet.

9. The ESA Mars Expressmissioncontinueso take imagesof the “gully” featureson Mars. Somegullies shav
thatthey areveryrecentasshavn by theimagesbelov takenonly afew yearsapart.

Whatis oneof thelikely hypothesesor the origin of thegully features?

It is believedthat they representhe meltingof subsurfacece.

Supposing/ouhave alargerscaleimagethatshavs anoverview of theregionin whichthecrateris located,
andwhich shavs the whole crater how might you determinehow muchmaterialflowed out to make the
gully?

If we havea global picture showingthe entire crater, we seewhat type of structue it has(e.g. comple
with a central peakor simplebowl crater Basedon its morpholay we can estimateits diameter The



simpleto comple transitiondependon the gravity of the planetandthis is a numberwe couldlook up.
(OnEarthitis 3km,theMoon 15km,Mercury 10kmandonMarsabout 8km;however| would
notrequire that youremembethe numbes, only that there is sud a numberyou canlook up andwhatit
is basedon). Onceweknowthereal diameterof the crater we couldmeasue howlong theflow channelis
for the gully and estimatehevolumeof liquid it mighthavetakento createa channelof thislength.Note:
I wouldNOT expectyoudo male any calculationsto this effecton the exam- just explain howyouwould
go aboutit, asl’ vedoneabove



