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

TheExamwill beaCLOSEDBOOK exam,lastingthewholeperiod.Youwill beallowedto have calculatorsand
thesheetof planetarydata,but I doubtthatyouwill needeitherof them.Theexamwill consistof thefollowing types
of questions:

� 15 True/ False(2 pointseach;30 pointstotal)

� 15 Multiple Choice(3 pointseach;45 pointstotal)

� 8 Essay- styleshortanswerquestionswith severalparts(like homeworks;total of 75 points)

My examstendto befairly long, soanswerwhatyou canfirst andthengo backto themoredifficult things.Even
thoughlong, rememberthat I gradeon a curve, so you all have thesamechance.Don’t write too muchon any one
question,but write enoughto get your point across.Singleword answerson the essayswill not be goodenough!
Likewise,youdonotneedto justify T/F or multiple choicequestions.UsuallyI try to leave abouttheright amountof
spacefor eachanswer– sodon’t wastetimewriting toomuch! Theexamwill coverALL materialup to andincluding
today’s lecture. All materialis “f air game”– i.e. lecturenotes,homework, handouts,assignedreadingsin the text.
However, agoodgeneralrule is thatif someof thereadingscoversomethingwehavenotdiscussedatall in class,then
you won’t seeit on theexam. Make sureyou particularlyreview your wavelengthscalesandthe interactionof light
andmatter.

Theexamis intendedto testhow well youunderstandtheconcepts,soin generalI don’t expectyou to spendtime
furiously memorizingall the little detailswe have discussed.For example,I won’t askyou to remembertheprecise
distancesto all theplanets,but I would expectyou to know which aretheterrestrialonesandwhy therefractory-rich
planetsarecloseto thesunandthevolatile rich onesarefartheraway. Quiteoften,if a detail (suchasthedistanceto
a planet)is requiredin thequiz I will give it to you. A goodway to studywould beto readthroughthelecturenotes
againandbesureyou really understandall theconcepts,thentry to work throughthehomeworksagain,asyou can
expectexam questionsto be written in a similar manner. I will often introduceyou to a new situationon the exam
andexpectyou to useyour understandingof the materialto figure out the answer(I love transportingyou to alien
worlds...).Therearea few thingsit wouldbevery helpful to have in mind:

� Youshouldknow theorderof theEM spectrum(��� radio),andtheapproximatewavelengths.Thisis important
whenyou arelooking at a transmissionspectrumgraphsoyou know if thegasabsorbsin theIR for example,
for agreenhouseeffect.

� Know thedifferencebetweentheGreenhouseeffectandtheozoneproblem– they arenot thesame!

� Understandtheinteractionof EM radiationandmatter:whendo we geta continuousspectrum,absorptionand
emission.Practice/ go overall theapplicationswehave usedthis for.

� Oftenmany of theproblemsboil down to understandingwhathappensto theenergy – rememberit is notcreated
or destroyed,just transformedfrom oneform to another.

� Understandtheprocessof planetaryformation– andwhy it is importantto understandit in thecontext of this
class.

� Understandthe typesof exogenicandendogenicprocessesandhow we canusethemto infer characteristics
abouttheinteriorandpropertiesof worldswe canonly observe remotely.

� Understandthebasicsof thestructureof theatom,andthedifferencesbetweendifferentisotopes.Understand
why atomsare unstableand how we can usethis to datematerials. Understandwhat other type of dating
processesthereareandwhento usethem.
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� Understandthebasicstructureof Earth’satmosphere– includingthealtitudesatwhich thetemperatureschange
andwhatcausesthetemperatureincreasesatspecificaltitudes.How is thisdifferentfor otherterrestrialplanets?
Whichplanetshave atmospheres,andhow werethey created?How doesthis affect theplanet’s evolution?

� Know the sequenceof eventsthat lead to the Earthasa habitableworld, andunderstandhow we know this
information.This includesknowing whatthemajorgeologicaltimeperiodswereandwhatconditionswerelike
in thosetimesandhow we know this. Whendid oceansform? How did Earthgetits water?Whenandhow did
themoonform? whenandhow did continentsform? Whatwasthecompositionof theearlyatmospherelike,
andwhenandhow did it change?

Below area few examplesof sampleexamquestions,andin somecases,how I would answerthem.Note: on the
exam,onT/F andmultiplechoicequestionsyoudon’t needto write explanations.I write themhereto illustratepoints.

1. Whatpropertydoesthe termalbedorefer to? (a) color of rocks(b) temperature(c) reflectivity (d) sizeof soil
particles.

[c] Albedois the percentage of incidentradiation that gets reflected.It is importantfor the energy / heating
budget of a solar systembody.

2. True/ FalseAll electromagneticradiationcancauseheating.True - Radiomaynot beasefficientasUV, but it
doescarry energy!

3. Fromwhich oneof theobjectsbelow would you expectto seeonly a blackbodyspectrum?(a) anasteroid(b)
the icy surfaceof pluto (c) the sun(d) the gasesonly in a comettail (e) a warm,dark densemolecularcloud
duringstarformation

Anywarmdenseobjectwill emita blackbodyspectrum.Thus(a), (b), (c), and(e) will haveblackbodyspectra.
The minerals in the asteroid (a) and the ices on Pluto (b) will also absorb the sunlight, so they will have
absorptionlines in their spectra. Thecoolerouteratmosphere of thesun(c) will causeabsorptionlines in its
blackbodyspectrum,andcomets(d) haveemissionfromthegasses– sotheonlychoiceleft is (e).

4. Why arecometsthoughtto bethemostprimitive bodiesin theSolarSystem?

Cometsareconsideredto bethemostprimitivebecause(1) they formedfromplanetesimalswhich condensedat
large distancesfromthesun,andmayhavetherefore incorporatedunaltered interstellar materialwhich never
got hot enoughto vaporize, and(2) they havebeenstoredat large distancesfromthesunat low temperatures
andhavenotexperiencedmuch heatingsincethat time.

5. Why don’t smallbodiesdifferentiate?

Thesourceof heatfor differentiationcamelargely fromradioactivedecay. In smallbodies,there is notasmuch
radioactivematerial(which waspresentin thesolar systemat thetimeof formation),andtheheatingis slower,
soit canescapebefore there is substantialheating.
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6. Why areall theplanetaryorbitsin 1 planewhereasthecometorbitsarenot?

During theformation,particlesin orbit aroundtheformingsuncollidewith each other, each timelosingenergy.
They will continueto do sountil they canloseno more energy or collide no further, andtheonly configuration
in which thiswill occuris if they are oncircular coplanarorbits travelingin thesamedirection.

7. Therehavebeennew discoveriesof extra-solarplanetslately, many of whichhaveplanetsseveraltimesthemass
of Jupiterwithin a few AU of thestar. Doesthissurpriseyou,andif sowhy?

Yes,this is surprising(for manyscientists,too– andthey are scramblingto try to explain it!). Aswelearnedin
theprocessof planetformation,asthehotpre-solarnebula beginsto cooldown,materialwill condenseout into
smallgrains.Nearthecenterwhere temperaturesarehigh,only refractorymaterialscancondenseout. Farther
out, where temperaturescool rapidly and are much lower, other thingssuch as hydratedminerals and finally
icescancondenseout. Becausevolatilesare themostabundantthingsin theISM(theoriginal materialforming
the solar system- rememberthe ISM wasonly 1% by mass),this meansthat a huge amountof material will
condenseout whenthevolatilesstart to condense- in comparisonto the inner nebula where only refractories
are condensing. A large gasgiant planetrequiresbothmanyvolatilesanda huge amountof material - neither
of which shouldbepresentin theinner nebula!

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,micrometeoritebombardment,tectonics;(d) micrometeoritebombardment,plasma–regolith
interaction,cratering;(e) tectonics,cratering,plasmaregolith interaction,micrometeorites.

Answer:[d] Exogenicprocessesare thosearising fromoutsidetheplanet.

9. TheESA MarsExpressmissioncontinuesto take imagesof the “gully” featureson Mars. Somegulliesshow
thatthey arevery recentasshown by theimagesbelow takenonly a few yearsapart.

� Whatis oneof thelikely hypothesesfor theorigin of thegully features?

It is believedthat they representthemeltingof subsurfaceice.
� Supposingyouhavealargerscaleimagethatshowsanoverview of theregionin whichthecrateris located,

andwhich shows thewholecrater, how might you determinehow muchmaterialflowedout to make the
gully?

If we havea global picture showingtheentire crater, we seewhat typeof structure it has(e.g. complex
with a central peakor simplebowl crater. Basedon its morphology we can estimateits diameter. The
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simpleto complex transitiondependson thegravity of theplanetandthis is a numberwecould look up.
(On Earth it is � 3 km,theMoon � 15 km,Mercury � 10 kmandon Mars about � 8km;however I would
not require that yourememberthenumbers, only that there is such a numberyoucanlook up andwhat it
is basedon). Onceweknowtherealdiameterof thecraterwecouldmeasurehowlongtheflowchannelis
for thegully andestimatethevolumeof liquid it mighthavetakento createa channelof this length.Note:
I wouldNOT expectyoudo make anycalculationsto this effecton theexam- just explain howyouwould
go aboutit, asI’ vedoneabove.
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