DEPARTMENT OF MATHEMATICS

UNITED STATES NAVAL ACADEMY

Calculus I - Project 2

WHALE WATCHING

PURPOSE

This project deals with estimating rate of change for functions given as data. The project involves searching for a whale off the West coast of the United States.  You will be estimating the rate of change and using this information to predict the future location of the whale.

COLLABORATION

You will be working on this project in a team.  You are to submit one report for the team.  The work submitted for grading must be done by the team.  You may seek help from your instructor or others in the Mathematics Department.  You may discuss the project with students in other teams.  But what is submitted is to be the work of the team.  You are not allowed to copy all or part of the work of another group, either in your section or in another section.

INTRODUCTION

You are serving on a research ship which is tracking a Humpback whale as it travels North along the coast of California.  You record the position of the whale each day at Noon.  Unfortunately on the 13th day the radio attached to the whale goes dead and you are required to estimate the whale’s position.

DETAILS OF THE PROJECT
                  Table 1

Day
Position

1
0

2
78

3
151

4
218

5
288

6
353

7
414

8
478

9
537

10
594

11
651

12
706

1.  Your ship has planted a radio dart into the whale so that you can track its position.  Once a day the whale’s position is determined.  Table 1 shows the whale’s position measured in Nautical miles North from the position where it was tagged.  Produce a graph of the whale’s position.  Also plot the whale’s average speed for each day.  What are the units for these speeds?

2.  On the 13th day the radio has gone dead.  It is your job to try to locate the whale so that a new radio may be attached.  Use the whale’s average speed for the last day to estimate the whale’s current position.  You direct the Captain of the ship to sail to that position but when you get there the whale is not in sight.  Give reasons to conclude the whale is South of your current position.  Also give reasons to conclude the whale is North of your current position.  Which direction would you advise the Captain to sail?  Why?

MAPLE HINTS AND SUGGESTIONS

You will probably want to set up a list of the whale’s position.


p:=[0,78,151,...];

Then to plot this data you can use a statement that starts


plot([[1,p[1]],[2,p[2]],...);

You will also need to compute the whale’s average speed between sightings.  Since the time is one day that is just the change in position.


speed:=[p[2]-p[1],p[3]-p[2],...];

PROJECT REQUIREMENTS
In general the submission should be of a quality that you would give to the Captain of your ship remembering that he or she fills out your fitness report.  The submission should include the following sections.

COVER PAGE
The first page of the report should be the cover page.  These page must be typed and include the following.

· Title

· Your names and alpha codes

· Your section number

· Your instructor’s name

· The date of submission

WRITE UP

This section is the main body of the report and contains all calculations of constants and all graphs.  Each graph should be appropriately labeled with a title line.  If more than one function is plotted, there should be clear indication of which function is which,  This can be done below the graph using text with full sentences.  It is not enough to carry out the computations.  There must be text to explain what it is that is being done and why.  The write up must include the computation and graph of the whale’s average speed on each day as well as a graph of the whale’s position.  You must also include a computation of the whale’s position on the 13th day based on the last two data points.

REPORT

In this section, you need to document the contributions of each member of the team.  You also need to include any outside help that your group received on this project.  Any reference materials used also need to be documented.

CONCLUSIONS

This section should contain a statement using complete sentences about the project.  It must include your arguments as to why it is reasonable to conclude the whale is North of the predicted position and arguments to conclude that the whale is South of the predicted position.  Also include your final recommendation to the Captain of the ship to try and find the whale.

DUE DATES AND POINTS

Your instructor will tell you when this project is due.  The project will be worth 25 points.  Your instructor will determine an appropriate penalty for late submission.  Projects that are not up to the standard required will be turned back for a second submission for reduced credit.

