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The following group project is to be worked on by no more than three 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 together. 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.

Note: The Common Final Exam will have one problem of this type as a take-home project in which you will be given the same instructions.

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
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September 24th, 2001 

Rand Peltzer

3456 Mogwai Way

Kingston Falls, PA 25897

Chandler-Gilbert Community College

ATTN: Calculus Creators

2626 E. Pecos Rd.

Chandler, AZ 85225

Dear Calculus Creators: 

Rand Peltzer here.  I have fantastic ideas for a fantastic world!  I make the illogical logical!  But, what a desperate situation we've gotten ourselves into! Let me quickly explain the situation.  I'm just a dad that has never invented anything that works. Maybe you remember my quest to get my son, Billy, the perfect present for Christmas.  I found a rare animal – a “Mogwai” – at a Chinese store. At first, I was unable to purchase this exceptional pet.  The old man at the store cautioned, "the Mogwai is not for sale.  It comes with too much responsibility.  I cannot sell it for any price!"  Boy, I wish I had listened!  The clerk reluctantly sold me the animal under three conditions. They were to:

· never get him wet,

· never feed him after midnight, and

· never expose him to direct sunlight, because it could kill him.

Billy loved his present and the Mogwai quickly became one of the family - we named him Gizmo. However, disaster struck when Billy's clumsy friend was shown Gizmo and accidentally spilled water on him. This started a chain reaction, as little fur balls began to pop off of Gizmo. It then became apparent that this is how the Mogwai reproduces!  We quickly found that these new creatures were not at all like Gizmo.  They had a devious, destructive side to them…especially the self-declared leader of the pack named Stripe. 

Under Stripe’s leadership, these creatures unplugged Billy’s clock and then pleaded with him to feed them a snack.  Mistakenly believing it was still before midnight,  Billy conceded.  He awoke to find the creatures in cocoon-like states. After a short dormancy stage, they hatched into reptilian-like creatures named Gremlins. They wreaked havoc on 

the city during the Christmas holiday by terrorizing our town of Kingston Falls. Gizmo, however, remained as loveable as he always was.

Billy hunted down and cornered Stripe at a swimming pool, but Stripe quickly dove in, and started reproducing faster than one could imagine.  All of the newly created Gremlins were later found relaxing with soda and popcorn at a movie theater but Billy and his girlfriend, Kate, managed to kill them all by blowing up the entire theater!  

This is where you come in!  You see, Stripe managed to escape the carnage and is now engaged in a showdown with Billy.  As we learned from the Chinese clerk who sold us Gizmo, direct light can kill these evil creatures.  Billy and I have come up with a plan to coax Stripe into a beam of light.  However, we want to make sure the light is intense enough to actually kill him and not just scare him away.  What we need to know from you is how close to Stripe do we need to be to end the horror here in Kingston Falls?  

Before the Gremlins ravaged the local high school physics lab, Mr. Hanson, a teacher who was murdered by one of these vicious creatures, was developing an experiment designed to answer this now critical, life-or-death question.  Before being brutally attacked, Mr. Hanson called Billy, who quickly arrived in the lab but too late to save his dear teacher.  At the scene Billy did discover the ever-important laboratory experiment.  Since these incredibly devious and violent monsters have destroyed the lab, we need your help.  Please quickly conduct the enclosed lab and return to us directions on how to rid our town of these creatures!  You know how dangerous they can be, so we don't want to have to get very close.  Exactly how close do we need to be to destroy the Gremlins?  Remember that different city folk will be armed with different types of lights from flashlights to household lamps to more intense beams of light.  

Thank you for your help.  We have been quarantined to our homes until we hear from you.  Provide your results to your energizing and resourceful professor who will be sure to put his life on the line to safely get the information to us.  

Sincerely,

Rand Peltzer

Inventor

The Intensity of Light

A Laboratory Investigation

The intensity of a beam of light can provide several types of valuable information about the source of the light.  For example, astronomers sometimes measure the distance to a star by measuring the brightness of the star.

In this activity you will first measure the intensity of light from a flashlight at various distances from a light sensor.

Prediction

1.  What is the independent variable in this experiment?

2.  What is the dependent variable in this experiment?
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3.  Predict the graph of your data. Sketch your prediction in the box on the right.  Label the axes to indicate the independent and dependent variables.

4.  Guess the type of function that will model your data.

5.  Give reasons that the function in problem 4 may be a good model for this experiment.

Materials

· Vernier LabPro System

· Light sensor

· TI-83 PLUS or TI-89 Graphing Calculator

· Light source

· Meter stick

· Tape

Procedure

1.  Set up your experiment on a table or on the floor.  Place a flashlight and a light sensor exactly 1.5 meters apart.  Position the meter stick so that you can mark distances of 0.5 - 1.5 meters between the sensor and the flashlight.  (Note: It is a good idea to tape the flashlight and the meter stick in place.)

2.  Connect the light sensor to the CBL and connect the CBL to the graphing calculator.  Make sure all connections are firmly made.

3.  Turn on the graphing calculator.  Press PRGM and select MATHSCI.  Press ENTER until you see the MAIN MENU.

4.  Choose 1: SET UP SENSORS.  Then follow the screen instructions to set up the CBL for the light sensor.

5.  When you return to the main menu, select 2: COLLECT DATA, then select 2: TRIGGER/PROMPT.  The CBL and calculator are now ready for the experiment.

6.  Position the light sensor so that it is exactly 1.5 meters from the flashlight and aim the beam directly at the light sensor.  Allow the readings on the CBL to stabilize, then press TRIGGER.

7.  Move the light sensor so that it is 1.4 meters from the flashlight lens.  Choose 1: MORE DATA to continue testing.  Press TRIGGER on the CL to collect a data value.

8.  Continue to repeat Step 7, moving the flashlight 10 centimeters closer to the light sensor for each successive test.  Take the last reading when the flashlight is 0.5 meters from the sensor.  When you have completed the testing, choose 2: STOP AND GRAPH.

9.  Press ENTER until you get to the MAIN MENU.  Choose 5: QUIT.

Analyzing the Results
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1.  Sketch a graph of your results (light intensity in milliwatts/cm2 versus distance) in the graphing box on the right.  

2.  Describe any differences between the graph of your results and the graph of your prediction.  Explain the differences.

3.  Find a function that fits your data well.  Record it here.

4.  Repeat the experiment for different light sources.  Write a letter back to Rand Peltzer explaining how close to a gremlin one would need to be in order to kill it depending on the light source used.

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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