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Assignment 3  
 
1. Problem 9-8: Although in some respects Earth and Venus are ‘twin planets’, they have very 

different atmospheres. For example, the surface pressure on Venus is almost 2 orders of 
magnitude larger than that on Earth. 
a. Calculate the mass of each atmosphere in unit of kilograms. 
b. Recalculate these values for Earth, including Earth’s oceans as part of its ‘atmosphere’. (If 

all of the water above Earth’s crust were spread evenly over the planet, this global ocean 
would be ∼3 km deep.) 

c. Compare the values for the two planets and comment. 
Hint: Appendix E may have atmospheric parameters of the two planets that you would need. 

 
2. Problem 6-15. 

a. What is the minimum impact velocity of a meteoroid when it enters the Earth’s atmosphere? 
b. In general, smaller meteoroid is slowed down more substantially. Determine the minimum 

radius of an iron meteoroid (ρ = 8000 kg m−3) make it through Earth’s atmosphere without 
being substantially slowed down. 
Hint: what is the condition to “substantially slowed down” a meteoroid? We talked about 
it in the class. You can also find the definition in S.6.4.3. 

c. Determine the minimum radius for a meteoroid of similar composition to make it through 
Venus’s atmosphere without being substantially slowed down. 
Hint: Appendix E may have numbers you need in this calculation. 

  
3. Problem 9-4: Mercury's mean density is ρ = 5430 kg/m3. This value is very close to the planet's 

uncompressed density. If Mercury consists entirely of rock (ρr = 3300 kg/m3) and iron (ρi = 
7950 kg/m3), calculate the planet’s fractional abundance of iron by mass.  

 
4. Problem 10-4  
 
5. Problem 11-8: Calculate the fractional abundance of 234U in naturally occurring uranium ore.  

Hint 1: Use the first decay chain shown in Figure 11.17. 
Hint 2: 235U can be ignored.  

 
6. Problem 12-3. Suppose a comet has a velocity of 40 km/s at perihelion. The perihelion 

distance is 1 AU. Calculate the aphelion distance, the velocity of the comet at aphelion and 
the orbital period of the comet.  
Hint: The orbital parameters of an object can be determined if we know the heliocentric 
distance and velocity of the object at any one position on its orbit. S.2.1.6 shows you how 
that can be done. 

 
7. Problem 12-4(a). Show that if the exponent ζ = 4 in equation (12.1a), then the mass is divided 

equally among equal logarithmic intervals in radius. 
 
8. Problem 13.3: Calculate the Roche limit of Jupiter and Saturn assuming a satellite density of 

1 g/cm3, appropriate for dirty snowballs. Compare your results with the observed ring sizes 
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and then comment, e.g., what could you possibly infer about the origin of these rings? You 
could assume the rings have not moved much radially since their formation. 

 
9. Short questions: 

a. What is the atmosphere of Mars mainly made of? 
b. What is the atmosphere of Venus mainly made of? 
c. What is the atmosphere of Titan mainly made of? 
d. What are the main compositions of the atmosphere of Jupiter and Saturn? 
e. What is the shape of a rotating planet that is in hydrostatic equilibrium such as 

Jupiter? 
f. When did Late heavy bombardment occur? 
g. What is the technique that is used the most (and often the only available) to assign 

an age to a body’s surface? 
h. What are the main compositions of the solar wind? 
i. Why magnetic fields around planets cannot be caused by permanent magnetism in 

a planet’s interior? 
j. Which moon in the solar system has the thickest atmosphere? 
k. How many moons with a size bigger than 1 km does Mars have? 
l. What’s the largest moon of Saturn? 
m. Which object is the most volcanically active in our Solar System? 
n. Why Europa is considered as a top destination in search for extraterritorial life in 

the solar system? 
o. Composition-wise, meteorites can be classified into three kinds. What are they? 
p. And which one is the most abundant? 
q. Apart from the 8 planets and their moons, where are other major objects located in 

the solar system? 
r. Where is the asteroid belt located? 
s. Where is the Kuiper belt located? 
t. Comets can typically have two tails. What are they made of? 
u. Out of the 4 giant planets in the solar system, how many have rings? 
v. Members in an asteroid family have what in common? 
w. What is the primary reservoir of short-period comets? 
x. What do most long period and dynamically new comets come from? 
y. Which planet has the most massive rings in the solar system? 

 


