
Astro 102/104 Our Solar System  Spring 2008  

NAME:____________________________    Section Number:_______________     

 

Homework 9: Comets, Impacts and Jupiter 

Due: in your section on the week of April 7
th
. Be neat and concise, show your work, and remember units.  

An answer without the correct units is wrong. 

Suggested reading: Lecture notes 24, 25, and 26, and chapters 12, 7.1, and 11.1.  

 

1. [2 Points] The comet Shoemaker-Levy 9 was captured into orbit around Jupiter sometime in the 

1960s or 1970s and in 1992, it passed so close to Jupiter (just 40,000 km above the cloud-tops) that 

the giant planet’s powerful tides tore it apart into about 20 large pieces. If the comet’s original 

nucleus was a 5km diameter sphere of water ice, how much mass (on average) do the large pieces 

have? 

 

 

 

 

 

 

2. [4 Points] Jupiter has a mass of 1.899x10
27
 kg, and a radius of 71,492 km at the equator. What is 

Jupiter’s escape velocity in kilometers per second? What is the minimum velocity with which 

something can impact Jupiter in kilometers per second? (ignore the planet’s orbital velocity) 

Explain the relationship between the escape velocity and the minimum impact velocity.  

 

 

 

 

 

 

 



3. [3 Points] The fragments of Shoemaker-Levy 9 impacted Jupiter in July of 1994 with a velocity of 

roughly 60 km/s. How much energy was released in each impact, on average? How much total 

energy was released? How does this compare to the amount of energy that would be released if the 

world’s entire arsenal of nuclear weapons (~10,000 Mt) were detonated? Express your answers in 

Megatons of TNT (1 Mt = 4.2 x 10
15
 J) 

 

 

 

 

 

4. [2 Points] Briefly describe the possible effects if a comet with the same energy as Shoemaker-Levy 

9 (the whole thing, not just one fragment) impacted the Earth.  

 

 

 

 

 

 

 

5. [2 Points] The rate of impacts with Jupiter is thought to be several thousand times the rate of 

impacts with the Earth. With this information and your answer to question #4 in mind, is Jupiter’s 

presence in the outer solar system beneficial or detrimental to life on Earth? Explain why. 

 

 

 

 

 

 

 



 

6. a) [5 Points] Jupiter emits 1.8 times as much energy as it receives from the sun. If the planet has an 

albedo of about 0.5, and is about 5.2 AU from the sun, how much energy must be generated inside 

the planet for the following energy balance equation to hold true? The sun gives off 3.83x10
26
 

Joules of energy every second. 

 Solar Energy + Internal Energy = Emitted Energy 

 

 

 

 

 

 

 

 

 

 

b) [2 Points] What is the source of this internal energy? 


