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

Thehomeworksarenot intendedto bedifficult – if you think abouttheanswers.Pleasekeepthe
answersbrief - but alwaysjustify youranswer(i.e. if thequestionasksyou to choosesomething,state
why you choseit, but fill in the blank questionsdo not needjustifications). Feel free to work with
othersanduseclassmaterials.Thepoint valuesfor eachquestionareshown in the[] following each
question.[100points].

1. Which of the following regimescarriesthe most energy: (a) x-rays, (b) radio (c) � -rays (d)
infra-red?[2]

2. Which of the above regimesof electromagneticradiationhave the shortestwavelength? [2]

3. Convert thefollowing unitsto meters.[6]

2� m 10 AU
10� m 50 Å
3 mm 4 nm

4. For continuousspectra,how might youestimatethetemperatureof anobject?[8]

5. Besideeachof thecasesbelow, list the typeof spectrumyou would expectto see:(a) a black-
body spectrumonly, (b) an emissionspectrumonly, an (c) absorbtionspectrumonly, or (d) a
combination.[10]

A warm,opaquedustcloudin spacewhichyoususpectto bethesiteof
starformation
Low densitygasexcitedto incandescenceby electricaldischarge
Looking at thesunthroughtheEarth’satmosphere.
Spectrumof astar
Spectrumof your catin theinfra-red

6. We canseethatvery little radiationfrom spaceactuallymakesit to thesurfaceof theEarth. In
which 2 wavelengthregionsis theEarth’satmospheremostlytransparent?[4]

7. Which objectis a morelikely sourceof x-rays:Jupiter, comets,asteroids,thesun,andwhy? [5]

1



8. Thefollowing figureshowstheabsorptionspectraof severalcommongasesaswell asthatof the
sun. Which gassesseemto bemostly responsiblefor theappearnceof thesolarspectrumafter
passingthroughtheEarth’satmosphere?[5]

9. Take thediffractiongratingyou have beengiven,andtry to look at severalobjectsaroundtown
andreportwhatyou see(discussingthetypeof emissionandany difficultiesyou mayhave had
with theobservation): [8]

� A streetlight –

� TheMoon–

� A lightbulb –

� Theburneronyour stove– turn it on highandwatchastheburnergetsred-hot–

10. TheDopplerEffect is ausefultool in astronomyto measurevelocitiesandindirectly tell ushow
farawaythingsare.In fact,everyonehasexperiencedthisphenomena,perhapswithoutknowing
thename.Both from theory, andfrom laboratorymeasurementsweknow thewavelength( � ) or
frequency ( � ) at which we expectthespectrallinesof anatomor moleculeto fall, thereforethe
dopplershift is asimplemeasurementof thechangein wavelengthor frequency from thatwhich
is expected.Whensomethingis moving away from us, the radiationis shiftedtoward the red,
andwhensomethingis moving towardsus, the radiationis shiftedtoward theblue. Below are
examplesof 2 spectra.Thefirst oneis from anobjectfixedrelativeto usandthesecondoneis the
“mystery” object.Is themysteryspectrummoving towardsor awayfrom us?[5]

� Whattypeof objectdo you think this spectrumis from? [5]
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� Supposethatyou arestandingat theexactcenterof a parksurroundedby a circular road.
Supposeanambulancedrivescompletelyaroundthis circular road. How will thepitch of
theambulance’ssirenchangeastheambulancecirclesaroundyou?[5]

11. Theintensityof theradiationfrom thesunwill fall off astheinverseof thesquareof thedistance
from theobject– this is becausetheenergy is spreadingout over thesurfaceof a sphere(i.e. in
all directions)– andsincethesurfaceareaof asphereis 4� r� , as	 increases,theamountof light
perunit areawill decreaseas1/	
� . Neptuneis in anorbit near30 AU. How muchenergy from
thesundoesit receiveasa fractionof theamountthattheEarthreceivesin its orbit at 1 AU?[5]

12. In radarastronomy, we senda signalfrom Earthto bereflectedoff thesurfaceof anasteroidor
planetandwe collectthis reflectedsignalon Earth.Why do you supposeradarastronomerscan
only look at theMoon,Venus,Mercuryanda few nearbyasteroids?[5]
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13. Do youthink acometwith acomaandtail wouldbecolderor warmerthananasteroidatexactly
thesamedistancefrom thesunandwhy?Assumethatthebodiesarethesamesizeandhave the
samealbedo.[Hint: think abouttheir energy budget– whatcausesthemto bewarmandwhat
happensto this energy]. [10]

14. Supposeyouvisit anunknown world andyoumake theobservationthatduringthedaythecolor
of thesky is black.Whatcanyou tell aboutapossibleatmosphereon thisplanet?[5]

15. How might you expecttheEarth’s climateto changeif our atmospherewassuddenlyreplaced
by agasmixturewith thefollowing opticalpropertiesshown in thefigure?[10]
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