
GEOL 351 Geomathematics 

Final preview problem 
 

This semester we identified several different types of mathematical interrelationships between 

independent and dependent variables. We noted, for example, that porosity could vary 

exponentially as a function of depth due to compaction. These exponential processes were used 

to characterize a variety of geological processes, including reef accumulation rates versus water 

depth, bottom set bed thickness and radioactive decay. Linear relationships between age and 

depth were noted as well as between depth and age. We talked about power laws using ocean 

floor depth as an example. Geological relationships included power laws and log-log 

relationships. In a computer lab exercise you had to identify possible relationships, obtain best-fit 

curves describing them (the trendline), and also to note how well a given model (exponential, 

linear, power, etc.) approximated the observations. This “goodness of fit” was quantified by the 

R2 value which is a measure of how well the model and actual data match. R2varies from 0 to 1 

with 1 representing a perfect match and 0, no correlation.  

 

In this review, we use a relationship noted between meteorite mass and number of impacts per 

square kilometer. This relationship is linear between the log (number of impacts per km2 in one 

year) and the log (mass) (see figure below). 

Log(N) versus log(M) plot. 



In this review problem, you are given values for two points on the line (the end points, see table 

below) and the density and diameter of the meteorites of interest. Based on the linear plot of 

log(M) versus log(N) you are asked to determine values of N per km2 in one year and N per year 

in a 10,000 km2 area. Recall that you’ve derived the equation of a straight line in previous 

assignments. The two points in the table below are all you need to derive the relationship 

between logN and logM. 

 

Log M(gm) Log (N/km2-year) 

2 -3.5 

8.5 -10.1 

 

The diameter of the meteorite you are interested in is 4cm and its density is 3gm/cm3. 

Assume the meteorite is spherical in shape and do the following. Show all work. 

 

1) Determine the mass of the 4cm diameter meteorite 

Answers to 2) and 3) below, would in general require you to determine the equation of 

the straight line where logN=mlogM+b and m is the slope and b the intercept. This is 

easily done in Excel. 

2) From 1) determine the number of impacts per km2 in one year and then 

3) determine the number of impacts likely to be encountered in the larger 10,000 km2 area. 

4) If you were asked to determine the number of impacts on the Earth as a whole per year, 

you’d have to compute the Earth’s surface area. Assume Rearth=6372.5km,  and determine 

the probable number of 4cm diameter meteorites impacting the earth per year. 

 

If presented as a final activity, you would be expected to present work in an organized, label 

steps to indicate what you did, provide relevant comments and highlight your answer. 

 

 

Not for submission – bring to class 

next time for questions/discussion 


