Cal Clulus: The Case of the Innocent Man


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 letter of 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 on the checklist that is attached.

Please sign and date here to indicate that you have read and agree to abide by the above mentioned stipulations.
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March 29, 2001

Cal Clulus, Private Investigator

2323 Basketball Ct.

Chandler, AZ 85248

Calculus Creators

Chandler-Gilbert Community College

2626 East Pecos Road

Chandler, AZ 85225

Dear Calculus Creators:

The name's Clulus, Cal Clulus.  I am investigating the alleged murder of math teacher Scott Adamson.  As you are aware, circumstantial evidence points to the "Piano Man", Billy Joel, as suspect in this case.  As lead investigator in this case, it is my responsibility to bring the murderer to justice, even if it is superstar rock-n-roll legend Billy Joel.  But also, due to the high profile that this case will create, I need solid proof that Billy Joel is indeed the murderer.  I wouldn't want to accuse an innocent man of a crime that he didn't commit.  That is where the team of Calculus Creators comes in!  You come highly recommended and I am confident that you will be able to help me with this case.

Let's review the facts.  Over the years, Scott Adamson has continuously requested that Billy Joel join him in singing a mathematical version of the hit song, "We Didn't Start the Fire" which Adamson calls, "We Didn't Make It Up!"  In fact, Adamson has written so many letters, which have been faxed and emailed to Billy Joel's production company, that some could say that his actions are on the edge of harassment.  The evidence would say that Billy Joel took advantage of being in concert in Chandler and made a special visit to Adamson in his classroom and "took care of that nuisance".  Found in the classroom was a pair of black sunglasses, a harmonica, and picture of Christy Brinkley, the rock star's former wife.  Furthermore, a black sport coat, like the one worn by Billy Joel the night of the concert was found at the scene of the crime.  All the evidence points towards Billy Joel; he had motive and the circumstantial evidence points directly at him.

Here is where you come in.  The final piece of evidence concerns the time of Adamson's death.  As you saw in the video, Billy Joel did not appear on stage until after 7:00 pm.  Expert testimony from Carrie Anne Clipboard (backstage manager), Bubba (construction worker), and Al G. Braic (student) indicate that Billy Joel's alibi of using the restroom may not be true and that he did have a window of opportunity to commit this crime.  If you can prove that the time of death was in that window, then the final piece of the puzzle would be put in place and I could arrest Billy Joel.  The table below summarizes these facts.

	Time
	Where is Billy Joel?

	7:00
	Allegedly leaves backstage to use restroom

	>7:05
	Return to center stage

	7:01.30
	Arrives in classroom

	7:02.30
	Leaves classroom

	7:04
	Returns to stage


Again, due to the high profile that this case will demand, you need to carefully analyze the facts, and carefully communicate your solution.  Attached to this letter is some very important information from Dr. Quincy, coroner.  

Please show all symbolic, graphical and numerical work so that I can understand and present the information in court.  Remember, I am Clulus...Cal Clulus.  

I look forward to receiving your response to this situation by April 10, 2001.

Sincerely,

Cal Clulus, PI

A note from your enterprising, resourceful, and very much alive, professor:  

The full differential equation treatment of this problem would be best.  That is, you should include graphical support by means of a slope field, numerical support by means of Euler's Method (and graph) and symbolic support by means of the variable separable method.  Use all of this information to support your final time of death.  We wouldn't want to accuse an "Innocent Man".

From the office of

Dr. Quincy, M.D., M.E.

Victim:  Scott L. Adamson

Cause of Death:  Suffocation due to crushed larynx.

Weapon:  Electrical cable from an overhead calculator viewscreen.

Normal body temperature:  37oC

Room temperature:  25 oC

Known fact: deceased bodies drop 2 oC the first two hours after death

Temperature of body when found: 29.4 oC

Time body examined: 6:03 a.m.

The marks on the victims neck were consistent with those that could be made from the cable of the overhead calculator viewscreen.  The force of this cable around his neck caused the larynx to crush, quickly killing the victim.  The attack and subsequent death could have occurred in a time span of approximately one-minute.

I attest the forgoing to be accurate and true, to the best of my expert knowledge.

_____________________________________________

Dr. Quincy, M.D., M.E.
Checklist for Your Writing Project

Directions:

· Please attach this page with a paper-clip to your writing assignment when you turn it 



in.

· This list will be used to grade your assignment, and will be returned to you with 



comments.

· Please feel free to use this checklist as a guide for yourself while writing the 



assignment.

Does this paper:

1.   Clearly summarize the problem to be solved?

2.   Provide a paragraph which explains how the problem will be approached?

3.   State the answer in a few complete sentences which stand on their own?

4.   Give a precise and well-organized explanation of how the answer was found,  


  including:

· algebraic support

· graphical support

· numerical support


  as appropriate?

5.   Clearly label diagrams, tables, graphs, or other visual representations of the    


  math?

6.   Define all variables, terminology, and notation used?

7.   Clearly state the assumptions which underlie the formulas and theorems, and 



explain how each formula or theorem is derived, or where it can be found?

8.   Give acknowledgment where it is due?

9.   Use correct spelling, grammar, and punctuation?

10.  Contain correct mathematics?

11.  Solve the problem(s) that were originally asked?

Instructor Comments:

Your group’s score out of 50 points is _____________.
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