ASTR120
Homework 5 —Solutions

Ch. 12, Prob. 39.
To det erm ne t he angul ar resol uti onof theimage, wecanusethesmall angleformul a:
206265 d

D
Inthiscase, disthefinest detail theimge shows andDisthedi stancethecanerais
fromt he object. So:

a = w =28. 6 arcsec

7.2x 10°

Ch. 13, Prob. 42.
a. For thispart of theproblem wew ||l use Newon’ sversionof Kepler’ sthirdl aw:
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70202 - 4r +—a%, a-3.77x10°m
G (6. 42 x 10°°)

b. Sinceaiscalculatedfromthecenter of Mars, the hei ght of MGSabove t he surface of
Marsisjust a- Rwrs =3.77x10°% -3.40x10°% =3.7x10° m

c. Theorbit of the MsScrosses boththenorthandsouthpoles. Thisway, theentireplanet
can bei maged as t he pl anet rotates underneaththesatellite.

Ch. 13, Prob. 49.
a. Theskyisnot black. Any pictureyouseeof astronautsinspace showsthe’ sky’ tobe
bl ack

b. The hazi ness near t he hori zon of t he photoi ndi cat es an at nosphereaswell. OnEarth,
we can see i ndi vi dual cl ouds aswel|l astheskyitself

c. Wnd - bl own sand dunes ar e present, whi ch suggest an at nosphere.

Ch. 14, Prob. 42.
Tot al mass of hydrogen: My =0.75 Mupiter
Tot al mass of helium: Mg = 0. 25 Myypiter

mass of hydrogenatom: my =1.67 x 1072’ kg
mass of hel i umatom: me =4 my = 6. 68 x 10727 kg
My 0.75x 1.899 x 10?7

Nurmber of hydrogenatons: Ny = —*& - - 8.53x10%
ydrog T my 1.67 x 10°%7
27
Nunmber of heli umatons: Ny = Me _ 0.25x1. 8992710 -7.11x10%
Mhe 6.68x 10

Ch. 14, Prob. 48.
For this problem wew ||l need Newton’ s Lawof Uni versal Gravitation:
Gvin
F: r—2
Inthiscase, Misthemssof Jupiter, mthemss of Galil eo, andRtheradius of the
pl anet. Herewe’ reassuningthat thetopof Jupiter’ sclouddeckis what we can see and
measure, sothedistancefromthetopof thecloudstothecenter of Jupiter isjust our
measur ed val ue of Jupiter’ sradius.
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Alternatively, wecanconparethesurfacegravity, sincems= g = constant.
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W' regivenFg =3.32kN. Wecanfindg; =2.36geinthetext. So:

Fy- 9 po - 23006 3357 kN
Je Je
The di fferenceinthetw nmethods nay be duetodifferent assunptions.

Ch. 14, Prob. 49.
_mass

~ vol ume
Fromsection 14 -6, welearnedthat Jupiter’ s core probably has 2.6 %of Jupiter’ s nass,

and has aradius of 1.1x 10’ m The core shoul d be spherical, so:
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beore - (0:026) (1.899X10%) ) yoay s
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Thi s densityismuchlarger thanthedensityof theEarth (5 500kgnt®) oritsiron
core (13, 000kgm?), atestament tothecrushingpressureat the center of Jupiter.

Ch. 15, Prob. 49.

a. If nrovedtoEarth’ sorbit, thenmoleculesinTitan’ s atonspherew || heat up. Their
thermal velocityw |l likelyexceedTitan’ s escapevelocity. Titanwul dnol onger have
an at nosphere

b. Titanis bigger thanthe Mbon. Soif it weretoorbit theEarth, solar eclipseswuld
happen nor e of t en.

Ch. 16, Prob. 32.
2

Bpi uto peri Dearth 2 1 AU -3
a. ’ = = [ s =1.14x10
Bearth ( B uto, peri ) ( 29.6 AU)
Bpi ut 0, aph Dearth 2 1AU 2 —4
b. LA = =4.10x 10
Bearth ( Dri uto, aph ) ( 49. 4AU)
c BPIuto, peri_ _ ( DPIuto, aph )2 _ (49-4AU)2 -2.79
. Bpi ut o, aph Dpi ut o, peri 29.6 AU '
Extra Cedit

a. FromFigure14 -14, wefindthat Ra outer =1.37x 108 mand Rg ipner = 9.2x 10" m
Usi ng Newt on’ s versionof Kepler’ sthirdlaw, wefind:

Pa outer2= 42 an 0uter3= 4 2 (1.37le_08)3
, G(M_:,aturn‘*'lvhingpartide) ' (6 67X10—11) (5685X1026)
- 2.68x 10°
Pa outer - 5. 17 X 10*s = 14.4 hr
Pg, i nner 2 = 4r’ ag i ner 3 = 4 (9.2x107)3
, G (Nbaturn + Nh'ngparticle) ’ (6 67 X 10—11> (5 685 x 1026>
-8.11x 108

Pg inner - 2.85x10%s = 7.91 hr

b. Therotational periodof Saturnis 10.23 hours. Thisisinbetweentheorbital periods
of theouter Aringandtheinner Bring. Sincetheinner Bring’ sorbital periodisfaster
thantherotational period, it will appear tonove a head of you. The outer Aring’ s
orbital periodisslower thanSaturn’ srotational period, soit will appear tonmoveinthe
oppositedirectionastheBring.



