
EART163 Homework #6     Due Tues 21st May 2019 

 

 

Show all your working for full credit. This problem set is shorter than usual due to 

Tuesday’s midterm. 
 

1. Let’s assume we have some sinusoidal topography which has an initial amplitude h0 and a 

wavenumber k (=2 where  is the wavelength). 

Downslope motion can be described as a diffusive process with a diffusivity . In this case the 

amplitude of the topography h decays according to 

𝑑ℎ

𝑑𝑡
= −ℎ𝑘2𝜅 

a) Solve this expression to find an equation for how the amplitude h varies with time. [3] 

b) In the example we looked at of a lunar rille, the final amplitude is about one-third of the initial 

amplitude. What is the value of k2t, and what are the units? [2] 

c) If we set =500 m and =0.005 m2/kyr, how old is the rille? [2] [7 total] 

 

2. Here we’re going to investigate ejecta behavior. 

a) Using your notes, write down the volume of a crater of radius r0 and depth d. [1] 

b) Ejecta blanket thickness h decays with distance from the rim as follows: h=h0 (r/r0)
-3 

Here h0 is the thickness at the rim (r=r0). Using integration, calculate the total volume of the 

ejecta blanket in terms of h0 and r0. [3] 

c) Using your answers to a) and b), find an expression for h0 in terms of d. [1] 

d) The maximum effective ejecta range is roughly 3r0. Using your notes, write down an 

expression for the corresponding ejecta velocity vej in terms of r0 and the acceleration due to 

gravity g. [1] 

e) The crater diameter D is given approximately by D~L3/4 vi
1/2 g-1/4, where L is the projectile 

diameter and vi is the impact velocity. Using this result and your answer to d), write down an 

expression for vej in terms of vi, L and D. [3] 

f) What does your answer to e) suggest about ejecta velocities compared to impact velocities? [1] 

[10] 

 


