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The following group project is to be worked on by no more than four students. You may 
use any materials you think may be useful in solving the problems but you may not ask 
anyone for help other than the people you have chosen to work with. This means you 
may not ask a tutor or any person other than those in your immediate group for help. 
 
You are to type a response to the problem presented backing up your conclusions with 
mathematical reasoning, formulas, and solutions. Your grade will depend on how well 
you communicate your response as well as the accuracy of the conclusions. This project 
will be scored using the rubric on the last page of this document. 
 
Please sign and date here to indicate that you have read and agree to abide by the above 
mentioned stipulations. 
 
_________________________________ _________________________ 
Student Name #1    Date 
 
 
_________________________________ _________________________ 
Student Name #2    Date 
 
 
_________________________________ _________________________ 
Student Name #3    Date 
 
 
_________________________________ _________________________ 
Student Name #4    Date 
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Lassie  
1453 W. 29th Ave. Suite K9 
Appalachia, W.V. 20056   
 
 
 
 
Chandler-Gilbert Community College 
ATTN: Calculus Creators 
2626 E. Pecos Rd. 
Chandler, AZ 85225 
 
Dear Calculus Creators: 
 
Many of you have probably seen the famous Lassie save the day by rescuing someone, 
alerting someone of imminent danger, or just providing the companionship in a way that 
only “man’s best friend” can.  But, does Lassie know Calculus?  Let’s be honest, Lassie 
probably does not know calculus and most likely cannot differentiate even a simple 
polynomial.  However, could it be that Lassie is able to innately determine the optimal 
solution to a problem? 
 
There are many examples in nature where optimal solutions exist.  Soap bubbles, for 
example, will always minimize surface area for a given volume.  Bumblebees also 
minimize surface area by creating their beehives in such a way that the minimum amount 
of wax is needed.  Birds and fish naturally choose migrating patterns in a way that 
minimizes the amount of energy expended during the migration.  But, what about the 
canine species?  Do they have the natural ability to optimize the time needed to travel 
from point A to point B?  Let me explain. 
 
Imagine that Lassie happens upon a situation along a beach where a person, out in the 
ocean, struggles to keep his head above water.  How should Lassie choose her path so 
that the time needed to reach the child is minimized (see below)?  Should she 
immediately jump into the water and begin swimming toward the person since the 
shortest distance between two points is a straight line?  Or, should she run down the 
beach until she is able to turn at a right angle and swim directly to the person?  Or, should 
she run a portion of the way, then plunge into the ocean and swim diagonally to the 
drowning person? 
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Part I: 
 
Let r represent the speed at which Lassie can run and s represent the speed at which 
Lassie can swim.  Also, let T(y) represent the time it takes Lassie to get to the drowning 
person given that she jumps into the water at point D, which is y meters from point C.  
Find the value of y that minimizes T(y) and provide a complete interpretation of this 
result.  That is, consider cases where r < s, r > s, and r = s.   
 
Part II:  
 
Through experimentation, it has been found that dogs will always run down the beach, 
enter the water at some point D, and swim to the desired destination (such as a drowning 
person, or more likely, to retrieve a tennis ball).  But, do dogs do this by choosing the 
optimal path that you found in Part I?  One mathematician, Timothy Pennings (2003), 
investigate this situation with his dog, Elvis.  By clocking Elvis while chasing a tennis 
ball on a beach and swimming, the following data was collected. 
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Running and swimming times for Elvis 
Running times 

(in seconds) 
for 20 meters 

Swimming times 
(in seconds) 

for 10 meters 
3.20 12.13 
3.16 11.15 
3.15 11.07 
3.13 10.75 
3.10 12.22 

 
Using this data and your results from Part I, determine the relationship between the 
distance y and x. 
 
Part III: 
 
Pennington wanted to test the relationship found in Part II to determine if Elvis “knew” 
calculus.  Quoting from Pennington (2003),  
 

“…I took Elvis to Lake Michigan on a calm day when the waves were small.  I fixed  
a measuring tape about 15 meters down the beach at C from where Elvis and I  
stood at A as I threw the ball. After throwing it, I raced after Elvis, plunging a  
screwdriver into the sand at the place where he entered the water at D.  Then I  
quickly grabbed the free end of the tape measure and raced him to the ball.  I was  
then able to get both the distance from the ball to the shore, x, and the distance y.  If  
my throw did not land close to the line perpendicular to the shoreline and passing  
through C, I did not take measurements.  I also omitted the couple of times when  
Elvis, in his haste and excitement, jumped immediately into the water and swam the  
entire distance.  I figured that even an “A” student can have a bad day.  WE spent  
three hours getting 35 pieces of data.  We stopped only when the waves grew.  Elvis  
had no interest in stopping or slowing down. 
 

The following data was collected. 
 

x y x y x y x y x y 
10.5 2.0 17.0 2.1 4.4 0.9 10.9 2.2 15.3 2.3 
7.2 1.0 15.6 3.9 11.6 2.2 11.2 1.3 11.8 2.2 
10.3 1.8 6.6 1.0 11.5 1.8 15.0 3.8 7.5 1.4 
11.7 1.5 14.0 2.6 9.2 1.7 14.5 1.9 11.5 2.1 
12.2 2.3 13.4 1.5 13.5 1.8 6.0 0.9 12.7 2.3 
19.2 4.2 6.5 1.0 14.2 1.9 14.5 2.0 6.6 0.8 
11.4 1.3 11.8 2.4 14.2 2.5 12.5 1.5 15.3 3.3 
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Using these data and your result from Part II, provide an argument regarding Elvis’s 
innate ability to do calculus. 
 
Part IV: 
 
There may be some limitations to this experiment.  Conclude your report by commenting 
on any limitations or assumptions used in this project. 
 
Sincerely, 
 
 
 
Timmy (Lassie’s owner) 
 
 
 
 
Note:  This projected is adapted from an article written by Timothy J. Pennings titled Do 
Dogs Know Calculus?, published in The College Mathematics Journal, Vol. 34, No. 3, 
May 2003 and published by the Mathematical Association of America. 
 
Here is Elvis… 
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Writing Project Evaluation/Checklist 
Gateway checklist - these items must be present in order for the paper to be evaluated 
Yes No Expected Features 

  1.  Does this work meet the expectations for the presentation of technical 
work? 

  2.  Is the work all computer generated? 

  3.  Is there symbolic, numerical, and graphical support included in the work? 

  4.  Is the answer stated in a few complete sentences that stand on their own?  
That is, is the summary satisfactory? 

  5.  Is there a description of the solution(s)?   

  6.  Is the noise (i.e. grammatical, punctuation, spelling, etc. errors) level low 
enough to not cause communication problems? 

  7.  Is the project free of major errors? 

  8.  Is acknowledgment given where it is due, if appropriate? 

  9.  Is there an attached page describing the contributions of the team 
members? 

 
Your final score will be calculated based on your performance on these features: 
Very 
Good 

Good  Poor  

   Clear summary of the problem to be solved 
• Introductory paragraph lays the background for the 

problem situation and its solution 
• Shows why the question(s) to be addressed are 

important 
   Precise and well-organized explanation of how the answer 

was found including 
• assumptions 
• algebraic (symbolic) support 
• graphical support 
• numerical support 
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Very 
Good 

Good  Poor Features 

   Solve the problem(s) that were originally asked so that there 
are no obvious errors in the solution.  Shows familiarity with 
the mathematical concepts and their appropriate use. 

   Use of graph mechanics including 
• labeled axes with units 
• labeled axis divisions 
• descriptive title 
• clear and descriptive legend 
• data points shown 

   Concluding paragraph summarizes the purpose of the project 
and the outcome.  Briefly closes the letter by stating any 
limitations or suggestions for improvement. 

   Style and readability demonstrates a quality of imagination 
and rigor that results in a distinctive project.  The project 
shows a personal exploration. 

 
Comments on quality of submitted work and how any problems might be resolved 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Final Score:______________________________ 

 


