Bert's Paper Clips


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.

Please sign and date here to indicate that you have read and agree to abide by the above mentioned stipulations.
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_________________________
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September 14, 2001
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Bert

123 Sesame Street

New York, NY 12345

Calculus Creators

Chandler-Gilbert Community College

2626 East Pecos Road

Chandler, AZ 85225

Dear Calculus Creators:

As you all must know, one of my favorite hobbies is collecting paper clips.  My other hobby is feeding the pigeons…maybe I should feed paper clips to the pigeons!  No, never mind.  Due to my extensive knowledge about paper clips, I have recently been asked by a prominent paper clip manufacturer to conduct a study regarding their paper clips.  What an absolutely exciting opportunity - studying paper clips!  I asked my buddy Ernie to help me out, but he is just not as interested in paper clips as I am.  But he did tell me about your enterprising and resourceful professor, who, in turn, told me about your previous work.  I really need your expert advice.
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You see, this paper clip company has been accused of manufacturing weak paper clips.  Customers keep calling in and complaining about the quality of the paper clips.  It seems that these paper clips are breaking much too easily.  My idea is to perform a stress analysis test on the suspect paper clips and count how many times I can bend the inner loop of the clip back and forth before it breaks (see diagram for proper implementation of this stress test).  You may be able to consult with The Count (HA, HA, HA!) for this part of the project!  I can't tell you how much it pains me to destroy these beautifully designed works of art, but for the sake of improving their design, it will 

be worth it!

I really don't know the typical angle that a paper clip is bent in order to get it to clip a stack of papers, so I consulted my friend Bob ("Who Are the People in Your Neighborhood?") who suggested that I bend the paper clip repeatedly at many different, more manageable angles to see if there is a pattern.  This is where you come in.  

Enclosed is a sample of paper clips taken from the paper clip factory.  Perform a stress test on each one by selecting an angle at which you can repeatedly bend the paper clip until it breaks.  Record this information in table like the one below.  Repeat the stress test on each of the paper clips, using a different angle for each one.

	Angle
	Number of bends until broken

	
	

	
	

	
	

	
	

	
	


I am hoping that by collecting this data, you will be able to somehow determine how many bends it would take to break a paper clip under normal working conditions.  Again, since I take delicate care of my paper clip collection, I am not able to tell you the typical angle that must be used to get a paper clip to do its job.  You will have to determine that information and report it back to me.  The factory manager has assured me that the typical paper clip should be able to endure thousands of uses before breaking.  However, I think that the typical paper clip will get lost long before it gets used this many time (or I will find it and add it to my collection!)).  What does your data suggest?  Also, please carefully analyze and report the end behavior of the function that you use as a model.  Bob said that an interesting thing would be to figure out where the rate of change is the greatest and where it is the least.  Please include this in your report.

Thank you so much for your help!  I need to get down to the recording studio where I am working on my newest song, "It's Hip to be a Square".  Please send your final report back to me by ________________________ and please be thorough in your reply.  

Sincerely,

Bert

Paper Clip Lover

A note from your resourceful and enterprising professor: Do a complete analysis of the function, including domain, range, and fully justify your choice of mathematical model and compare it to other possible choices.

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 (re)state 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?

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

6.   Define all variable, 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:
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