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Homework 1 —Ast 281— Spring 2009
Due Thursday 1/22/09- 12:00pm,Watanabe420

The homevorksarenot intendedto be difficult — if you think aboutthe answers.Pleasekeepthe
answerdrief - but alwaysjustify youranswer(i.e. if the questionasksyou to choosesomethingstate
why you choseit, but fill in the blank questionsdo not needjustifications). Feel free to work with
othersanduseclassmaterials.The point valuesfor eachquestionareshown in the[] following each
question[100points].

1.

Which of the following regimescarriesthe mostenegy: (a) x-rays, (b) radio (c) ~-rays (d)
infra-red?[2]

. Which of the above regimesof electromagneticadiation have the shortestwavelength? [2]

Corvertthefollowing unitsto meters.[6]

2um 10AU
10°m 50 A
3mm 4 nm

For continuousspectrahow might you estimatethe temperaturef anobject?[8]

Besideeachof the casedelaw, list the type of spectrunmyou would expectto see:(a) a black-
body spectrumonly, (b) an emissionspectrumonly, an (c) absorbtionspectrumonly, or (d) a
combination[10]

___ A warm,opaquedustcloudin spacevhichyou suspecto bethesite of
starformation

____ Low densitygasexcitedto incandescenciey electricaldischage

_ Looking atthesunthroughthe Earth’s atmosphere.

__ Spectrunof astar

_____ Spectrunof your catin theinfra-red

We canseethatvery little radiationfrom spaceactuallymalesit to the surfaceof the Earth. In
which 2 wavelengthregionsis the Earth’s atmospherenostly transparentp4]

. Which objectis amorelik ely sourceof x-rays: Jupitey comets asteroidsthe sun,andwhy? [5]



8. Thefollowing figureshonstheabsorptiorspectraof severalcommongasesswell asthatof the
sun. Which gasseseemto be mostly responsibldor the appearncef the solarspectrumafter
passinghroughthe Earth’s atmospheref5]
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9. Take thediffractiongratingyou have beengiven,andtry to look at several objectsaroundtown
andreportwhatyou see(discussinghetype of emissionandary difficultiesyou may have had
with the obsenation): [8]

e A streetlight —

e TheMoon-

e A lightbulb—

e Theburneronyour stove—turnit on high andwatchasthe burnergetsred-hot—

10. TheDopplerEffectis a usefultool in astronomyto measurevelocitiesandindirectly tell ushow
farawaythingsare.In fact,everyonehasexperiencedhis phenomengperhapsvithoutknowing
thename.Both from theory andfrom laboratorymeasurementse know thewavelength(\) or
frequeny (f) atwhich we expectthe spectralines of anatomor moleculeto fall, thereforethe
dopplershiftis asimplemeasuremerdf thechangdan wavelengthor frequeng from thatwhich
is expected. Whensomethings moving away from us, the radiationis shiftedtoward the red,
andwhensomethings moving towardsus, the radiationis shiftedtowardthe blue. Below are
examplesf 2 spectraThefirst oneis from anobjectfixedrelatve to usandthesecondneis the
“mystery” object.ls the mysteryspectrunmoving towardsor away from us?[5]

e Whattype of objectdo youthink this spectrums from? [5]
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e Supposdhatyou arestandingat the exactcenterof a park surroundedy a circularroad.
Supposean amhulancedrivescompletelyaroundthis circularroad. How will the pitch of
theamhulances sirenchangeasthe amhulancecirclesaroundyou?[5]

11. Theintensityof theradiationfrom thesunwill fall off astheinverseof the squareof thedistance
from the object— thisis becausehe enepy is spreadingout over the surfaceof a sphere(i.e. in
all directions)- andsincethe surfaceareaof aspherds 4xr?, asr increasesheamountof light
perunit areawill decreases1/r?. Neptuneis in anorbit near30 AU. How muchenegy from
thesundoesit receve asa fractionof theamountthatthe Earthrecevesin its orbitat 1 AU?[5]

12. In radarastronomywe senda signalfrom Earthto be reflectedoff the surfaceof anasteroidor
planetandwe collectthis reflectedsignalon Earth. Why do you suppose@adarastronomersan
only look atthe Moon, Venus Mercury anda few nearbyasteroids75]



13. Do youthink acometwith acomaandtail would becolderor warmerthananasteroidatexactly
the samedistancdrom the sunandwhy? Assumethatthe bodiesarethe samesizeandhave the
samealbedo.[Hint: think abouttheir enegy budget— what causeshemto be warmandwhat
happendo this enegy]. [10]

14. Suppose/ou visit anunknavn world andyou make theobsenationthatduringthe daythecolor
of the sky is black. Whatcanyou tell abouta possibleatmospheren this planet?[5]

15. How might you expectthe Earth’s climateto changef our atmospherevassuddenlyreplaced
by a gasmixturewith thefollowing opticalpropertiesshavnin thefigure?[10]
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