
Astronomy 3 Homework 4 SolutionFebruary 5, 20091. Based on Table 6.1, a) whi
h planet has the shortestday. b) whi
h planet would you expe
t to have widely
ontrasting seasons? why? 
) suppose your weight is100kg, how would it 
hange when you go to Mars orJupiter?a) Jupiter has the shortest day. b) Uranus has the most widely
ontrasting seasons be
ause its spin axis is nearly perpendi
-ular to its orbital axis. For half a Uranian year, the northernhemisphere will be 
ontinuously exposed to the solar radiationwhi
h the southern hemisphere will be in the dark. During these
ond half of an uranian year, 
limate in the two hemispherewill swap around. 
) The surfa
e gravity on Jupiter is 6.5 timesthat on Mars and 2.5 times that on the Earth. If my weight is100kg on the Earth, my weight would be 2.5 times heavier onJupiter and only 0.38 as mu
h on Mars.2. Name three properties whi
h s
ientists use to 
las-sify planets into two populations. What are these twogroups?These two groups are terrestrial planets and Jovian planets. InTable 8.2 (p203), the di�eren
e in their properties are listed.Terrestrial planets have smaller sizes and masses, higher den-sity, and 
loser to the sun than the Jovian planets. The ter-restrial planets are mostly made of ro
k and metals with solidsurfa
e, whereas the Jovian planets are mostly made of hydro-gen and helium gas and have no solid surfa
e.3. Name three properties whi
h di�erentiate between 
ometsand asteroids. 1



In the box on p205, major di�eren
es between asteroids and
omets are listed. Asteroids are mostly made of ro
ks whereas
omets are mostly made of i
es. Asteroids' orbits are mu
h
loser to the Sun and mu
h less e

entri
 than 
omets' orbit.4. What are the three important pro
esses whi
h led tothe formation of protostellar disks during the 
ollapseof gas 
louds into young stars?Before its 
ollapse began, the gas that made up the solar neb-ula was spread out in 
louds over a few light years with verylow densities. When they 
an 
ool to very low temperature,pressure within the 
louds 
an no longer sustain the attra
tionof gravity. Clouds rapid shrank in size. During their 
ollapse,temperature within the 
louds heat up as parti
les within them
rash into one another, 
onverting kineti
 into thermal energy.As the 
louds' density in
reases, their rotation rate in
reasesdue to the 
onservation of angular momentum. When their spinspeed approa
hes that of orbital speed of planets, the 
louds
atten into protostellar 
louds.5. Why is almost every solid surfa
e in our solar systems
arred by 
raters?Terrestrial planets are formed through the 
ohesive 
ollisionsbetween planetesimals. Asteroids are the ro
ky leftover of plan-etesimals. The vast majority of the planetesimals have eitherbeen a

reted by the terrestrial planets or eje
ted out of the so-lar system. The impa
t 
raters are the s
ars left behind whenan asteroid or a 
omet 
ollide with a planetary body or anotherasteroid. This a

retion pro
ess 
ontinues today even though
ata
lysmi
 
ollisions seldom o

ur today. The Jovian planetsla
k impa
t 
raters be
ause they la
k solid surfa
es. Althoughmost impa
t 
raters have been eroded by water and wind onearth, there are suÆ
ient number of re
ent events to leave im-pa
t imprints in the form of 
raters.6. Des
ribe the four 
ategories of materials in the solar nebula bytheir 
ondensation properties and abundan
e. Whi
h ingredi-ents are present in terrestrial planets? In Jovian planets?Metal, ro
k, hydrogen 
ompounds, hydrogen and helium gas.Metal 
ondensed at temperature 1,000-1,600 K in the inner so-2



lar system near Mer
ury. Ro
ks 
ondensed at a temperature500-1,300K near the present-day lo
ation of Venus, Earth andMars. The most 
ommon material in these terrestrial planetsare ro
ks. Hydrogen 
ompounds su
h as snow and dry i
e 
on-dense below 150K. They are a

reted onto moons of gas giantplanets. The hydrogen and helium gas do not 
ondensed andthey are mostly a

reted by Jovian planets.7. Why is it ne
essary for the solid 
ores to assemble several earthmasses before they 
an 
apture nebula gas?About 98% of the solar nebula was 
omposed of hydrogen andhelium gas while the planetesimals only 
onstitute to a tinyfra
tion of the disks. In the inner solar system, the small massof proto terrestrial planets does not provide adequate gravity topull onto them, the relatively hot nebula gas. In the outer solarsystem, however, the larger size of planetesimals and 
ooler gasenables the most massive planetesimals to 
apture gas and holdthe abundant hydrogen and helium gas around them. As theya

umulate substantial amounts of gas, the gravity of thesegrowing planets grow larger still, allowing them to 
apture evenmore gas.8. Astronauts 
olle
ted some lunar ro
ks to be analyzed in a lab.The result of the analysis indi
ate the presen
e of a smallamount of uranium 238, whi
h de
ays into lead with a half lifeabout 4.5 billion years. a) In a ro
k from the lunar high-land,we �nd 55original uranium remains while the other 45How oldis this ro
k? b) In a ro
k from the lunar maria, 63original ura-nium remains while the other 37this ro
k older or younger thanthe highland ro
ks? by how mu
h?A

ording to the dis
ussion in 9.1 (p242), the age of a ro
k ist = thalf � log10( 
urrentamountoriginalamount)log10( 12) : For part a) we have t = 4:5Gyr �0:86 = 3:88Gyr.For part b) we have t = 4:5Gyr � 0:67 = 3Gyr. The ro
k inthe Maria is 0.88 Gyr younger than that from the high land.
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