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Putting calculus concepts to work 
with some review 



Don’t forget - Excel problem 9.7 due today!
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Refer to slides from last lecture for some 

additional calculus applications
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Heat flow, strain and some other applications are 
detailed in the text and the slides from last time. 

These illustrate  additional applications of integral 
calculus to problems in geology and are there for 
your reference.

The details are presented in the text and provide 
good review. 



Today 
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Final opportunity for questions on 9.9 and 9.10

Todays review activity will cover meteorite collision 
frequency as a function of mass on a log-log scale.

We’ll have some general questions for review

Finally we will hand out an in-class/take-home 
exercise. There should be enough time during class 
to generate two required plots.



A look at text problems 9.9 & 9.10

Due Thursday
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i. As part of a discrete sum of disks, what is the volume of 

each individual disk assuming each has thickness z.

ii. What is the approximate volume of the Earth expressed 

as a discrete sum of disks, z thick

iii. Transform the discrete sum into an integral with limits 

of integration extending from –rp to +rp.

iv. Given that re and rp are 6378km and 6357km, 

respectively, what is the Earth’s volume.

v. Lastly, estimate the volume of the earth assuming it is a 

sphere and use radius equal to the average radius 

(average of re and rp) and compare
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iii) The development up to this 
point is presented in the back of 
the text
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Show steps taking you from the above 
expression to that below in part iii) 

Combine and show calculations in steps iv) and v). 
Don’t just write down answers from the back.

Remember to provide details of your work 

especially in parts iii-v.

Show detailed evaluation of this definite integral



Problem 9.10
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0 exp( / )t t x X 

In this problem, you use the bottomset bed thickness 
relationship to determine the cross-sectional area of the 
bottomset bed. The following questions are posed. 

i. Consider the components of a discrete sum approximation. 

The discrete sum would be the sum of vertical rectangles x

wide and ti high. What is the area of such a triangle?

ii. What is the approximate area of the bottomset bed 

expressed as a discrete sum of these rectangles, x thick?
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Problem 9.10 (continued)
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iii. Transform the discrete sum into an integral and evaluate.

Show details of this integration. Remember, when you differentiate 

an exponential expression like

Since the factor          is not in the integrand, you have to do 

something to your guess to eliminate it. Show steps.

iv.    Lastly, if the present-day rate of sediment supply is 10 m2/yr, 

X=5km and to = 1m, estimate the time taken to form the bed 

assuming the sediment supply rate has not changed through time. Be 

units consistent and show your calculations.

0

x
X

ot t e dx
 

 

, you get 
x x

oX X
o

t
t t e e

X

 
 

1
X





Self-review problem 1 (see handout)
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Meteorite impacts per square kilometer per year

The relationship 
between the log of 
number of impacts per 
square kilometer in one 
year versus log of 
meteorite mass is linear.

We would have to fit a 
trendline to this data 
set. Recall how to do 
that?



Meteorite impact problem
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This Is just an in-class 
review problem. 
Nothing to turn in!



Meteorite impact problem (see handout)
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To solve this problem, you’ll have to determine 
the equation of the line from these two points 
so you can calculate logN for arbitrary mass. 
Recall how to do this? Of course – use Excel!



Plot and obtain trendline equation
Don’t forget, we’ve done this several times by hand!
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Given the meteorite 
density and diameter, 
how will you 
determine its mass?

By hand, simply calculate 
the slope from the two 
points above, then use 
either coordinate pair to 
determine the intercept.



Some in-class review problems

Tom Wilson, Department of Geology and Geography



solution
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1) Mass = density x volume. Take log )M) and identify 
corresponding log(N). Easy in this example since 
logM=2 and 

2) logN is given in the table.
However, for other values of logM you can use the 
trendline equation to compute logN

3)  In 2) you have the number of impacts expected in
one year for 1km2 so for 10,000, simply multiply.

4)  Calculate the surface area of the Earth 4r2 and 
multiply as in 3).

The earth is a big place so it gets hit by lots of 4cm 
diameter meteorites!



solution
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1) Mass = 100.53
logM=2  

2)   logN =-3.5, so N=0.00031623impacts/(km2-year)
3)   3.1623 impacts/year in any 10,000 km2 area.
4)   Surface area of the Earth 4r2 ~510,304,681km2

x 0.00031623impacts/(km2-year) or 161,373
impacts/year



Final in-class/take-home activity 1
Evaluating relationships between variables and making predictions
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Due dates
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Hand in problem 9.7 before leaving today

Turn in problems 9.9 and 9.10 next time

Today’s in-class/take-home activity also due next time



Next time
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Continue to review basic math including differential and integral 
calculus concepts for next week’s final class activities.

The in-class problems handed out today will be discussed next 
time

Bring questions to class about the review problem discussed 
today and any other general questions you have. 

We will conclude the semester with one in-class activity next 
Tuesday and another on Thursday.


