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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 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. 
 
 
_________________________________ _________________________ 
Student Name #1     Date 
 
 
 
_________________________________ _________________________ 
Student Name #2     Date 
 
 
 
_________________________________ _________________________ 
Student Name #3     Date 
 
 
 
 
_________________________________ _________________________ 
Student Name #4     Date 
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September 14, 2001 
 
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. 
 
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. 
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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. 
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Writing Project Evaluation/Checklist 
 

Gateway checklist - these items must be present in order for the paper to be evaluated 
 
Yes No Expected Features 

  1.  Does this work meet the expectations for the presentation of technical work? 

  2.  Is the work all computer generated? 

  3.  Is there symbolic, numerical, and graphical support included in the work? 

  4.  Is the answer stated in a few complete sentences that stand on their own?  That is, is the 
summary satisfactory? 

  5.  Is there a description of the solution(s)?   

  6.  Is the noise (i.e. grammatical, punctuation, spelling, etc. errors) level low enough to not 
cause communication problems? 

  7.  Is the project free of major errors? 

  8.  Is acknowledgment given where it is due, if appropriate? 

  9.  Is there an attached page describing the contributions of the team members? 

 
Your final score will be calculated based on your performance on these features: 
Very 
Good 

Good  Poor  

   Clear summary of the problem to be solved 
• Introductory paragraph lays the background for the problem 

situation and its solution 
• Shows why the question(s) to be addressed are important 

   Precise and well-organized explanation of how the answer was found 
including 

• assumptions 
• algebraic (symbolic) support 
• graphical support 
• numerical support 
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Very 
Good 

Good  Poor Features 

   Solve the problem(s) that were originally asked so that there are no 
obvious errors in the solution.  Shows familiarity with the mathematical 
concepts and their appropriate use. 

   Use of graph mechanics including 
• labeled axes with units 
• labeled axis divisions 
• descriptive title 
• clear and descriptive legend 
• data points shown 

   Concluding paragraph summarizes the purpose of the project and the 
outcome.  Briefly closes the letter by stating any limitations or suggestions 
for improvement. 

   Style and readability demonstrates a quality of imagination and rigor that 
results in a distinctive project.  The project shows a personal exploration. 

 
Comments on quality of submitted work and how any problems might be resolved 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Final Score:______________________________ 
 
 


