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CSI Romeo



Precalculus
    Name
__________________________Hour__________
NEWS BULLETIN… “Hello, this is Nancy B. Chung. I am here with some late breaking news from the World Mathematics Conference being held downtown Romeo, Michigan.  We are now going to switch you live to Matt Mauer, who is at the scene.  Matt, first of all, I didn’t know they had Mathematics Conferences.  That sounds like the coolest thing ever.  Do they actually just get together and talk about mathematics?”  

Matt:
“Nancy, yes they do.   It is the neatest thing I have ever seen!  If I had known that I could just talk about mathematics all day, I would never have become a meager reporter.  Oh well, I made my choices and have to live with them now!  Nancy, I am on the scene because there has been a very sad incident here at the seminar that may detract from its true joy.  It has been reported that one of the attendees has been found murdered.”

Nancy:
“Matt, are you sure?  How could someone ever consider murdering a professional mathematician?  That is the lowest you can go.  What is society coming to these days?”  

Matt:
“Well Nancy, this is what I know so far.  The police are reporting that a body was found in the snack room at 11:18 a.m.  The victim was in the process of purchasing a refreshing Coca Cola when the deed was committed.  The police reported that at the time the victim was found, the body temperature was 34.4 Celsius Degrees.  One hour later it was down to 32.2 Celsius Degrees.  

They also report that there was an unopened Coke on the floor beside the victim.  How cruel is that. Not only did the evil person murder the victim who was probably experiencing one of the happiest times of their life just doing mathematics, but the victim was also preparing to enjoy the cool refreshing taste of a Coca – Cola.  Is there no compassion left in this world?”    

Nancy:
“Matt!! Matt!! Back to the facts please!  We are on international TV. So tell me, are police offering any speculations as to how this could have happened?”

Matt:
“I am sorry.  I got carried away with the totally unbelievable emotion of this incident. I’ve managed to track down the manufacturer of the Coke machine, and she told me the Coke machine usually keeps the soda at 42 degrees Fahrenheit.  The police have reported that it was already warmed up to 8.89 Celsius Degrees when they found the victim.  An hour later the soda was up to 11.7 Celsius Degrees.  The police are also reporting that the convention center is kept at a very comfortable 75 degrees Fahrenheit.

Nancy:
“… uh…. no, Matt.  I meant the crime, not the Coke.  Do the police know how such a heinous crime could have been committed?”
Matt:
“Yes, well the police have announced that they have narrowed the search down to four suspects, all of whom are prominent mathematicians attending the conference.  Naturally, since the victim here was a dedicated mathematician, the public is in an uproar and is demanding swift justice.  The District Attorney is expected to announce later today in a press conference that she will seek the maximum penalty allowed and would seek the death penalty in this case, if it were an option.  Since the death penalty is not an option in Michigan this person will be sent to prison for life and worst thing of all will not be allowed to think, write or even talk about mathematics for the rest of their life.”

Nancy:
“Wow, that punishment is worse than death itself.  Well, it sounds like the police are really under pressure to find out who did this.  What do they know so far?”

Matt:

“Here are the stories given by the suspects.”

Matt:  
“Well Nancy, there you have it.  This is an amazing mystery.  I sure hope someone can bring this fiend to justice.”

Nancy:  
“I agree Matt.  What a terrible tragedy to have happen at such a wonderful get together. Is it true the police have called on some students who actually attend that educational institution to solve this mystery? “ 

Matt:
“Yes it is.  I was amazed when I heard the police were completely stymied by this crime, but a group of students in a world-renowned Precalculus Class stepped forward and said they could figure it out.  What surprised me, was in that in this little community of Romeo there are students who are so well respected that they are known all over the world.”
· The Process
a) Newton’s Law of Cooling (
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) states that the difference in the temperature of a warm body (or drink) and its surroundings changes exponentially.  Determine two equations to represent this situation (one for the body and one for the can of Coke).  Your final equations should allow you to determine the amount of time that has passed since the crime occurred.  (Hint: The normal internal temperature of the human body is 98.6° F.)
T-Current Temperature    S-Surrounding Temperature    T
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-Initial Temperature    k-Constant    t-Time (hrs.) 

Note: 
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b) Graph & Label your equations in part a.  Label each axis.  According to your equation and/or graph, answer the following questions.


 What is the lowest temperature the body can reach?  
What is the highest temperature the Coke can reach?  Why?  

c) Determine who “dunnnit”.  Use Newton’s Law of Cooling (
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) & your fine Algebra 2 “skillz” to justify your conclusion.  Your explanation should consist of an explanation of the mathematics that is used to solve for the time of death including use of logarithms.
d) What generalizations can you make about the effects the surrounding temperature has on the rate in which something cools or warms? 
e)  How would a change in location’s temperature affect your work?

f) How would your result change instead of drinking a Coke the victim was getting a hot coffee?  

Alibis


Liebniz:	“I started my day presenting with my good buddy Euclid until 9:30.  We presented a fantastic paper on our theory of Infinitesimals.  After the presentation I went back up to my room and worked on a problem I’ve been puzzling over.  I met Euler around 10:05 to help him carry some of his equipment out to his Volvo.  Euler and I then joined Euclid at Newton’s outrageous presentation about gravity.  This presentation was finally over at 12:00.”





Euler:	“I over slept and missed the presentation by Liebniz and Euclid.  Once I arrived at the convention I met Newton and Euclid for Coke.  I then met Liebniz at 10:05, when he helped me carry out my equipment from my presentation to my car.  We had to hurry so we could attend Newton’s presentation on gravity.”





Euclid: 	“We all travel in a parallel universe so I guess this victim has moved to the next level.  Well, from 8:00 to 9:30 I was presenting our theory on Infinitesimals with my colleague Liebniz.  After that I went and had Coke with my friends Leonard Euler and Isaac Newton until 10:00.  I then stepped out for a breath of fresh air until around 10:30 when I met Liebniz and Euler to attend Newton’s presentation on something to do with apples.  This guy actually thinks that an apple falling from a tree is news.”





Newton:	“After my early morning constitutional, I had to hurry to attend the presentation by Euclid and Liebniz.  After this presentation I was lucky enough to be able, even if it was only for 30 minutes, to join Euclid and Euler for Coke.  I had to cut our conversation short because at 10:10 I had to make a telephone call back to England to ask the queen for extra funding to continue my work.  I finished just in time to get to my presentation on gravity.”
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