How Much Chocolate is in That Little Hershey's Kiss?


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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19 E.  Chocolate Ave.

Hershey, PA 17033

MAT 231 Calculus Creators

Chandler-Gilbert Community College

2626 East Pecos Road

Chandler, AZ  85225

Dear Calculus Creators:

Oh boy, do we ever need your help!  A major disaster has occurred here in Hershey, PA!  We have lost the recipe to the Hershey Kiss!  The Hershey's Office of Document Control has had some retirements recently and the new hires have failed to control the documents. Thankfully, we use the same ingredients for all of our chocolate products, such as Reese's Peanut Butter Cups, Hershey's Chocolate Syrup, and the classic Hershey's Chocolate Bar.  But, we have no idea how much chocolate to use in one of our best sellers…the Kiss.  The amount of chocolate to use is important since, in order to get the exact shape of the Hershey Kiss, a precise amount of chocolate must be used.  So that you can better understand our dilemma, let me give you a brief history of the famous Hershey Kiss.

Hershey's Kisses chocolates, a little product with a big future, were first introduced in 1907.  While it's not known exactly how Hershey's Kisses got their name, it is a popular theory that the candy was named for the sound or motion of the chocolate being deposited during the manufacturing process. 

To make Hershey's Kisses, chocolate is deposited by machines onto a continuously moving stainless steel belt.  The chocolate moves through a cooling tunnel for approximately 18 minutes before emerging as a solid product. Hershey Kisses then are wrapped in aluminum foil and bagged by weight, not volume. As part of the ongoing quality assurance program, all products manufactured are checked and imperfectly wrapped products are rejected.

Mass production of Hershey's Kisses required the development of machinery that could deposit the right amount of chocolate (which we don't know anymore) at the proper temperature and then properly cool it. 

Milton S. Hershey, the corporation's founder, established a registered trademark for the "plume" extending out of the wrapper in 1924. A registered trademark for the configuration of Hershey's Kisses with their familiar foil wrap was established in 1976. 

Well, enough of the history and manufacturing process.  Let's get down to the issue at hand.  How much chocolate is in one of those little Hershey's Kisses?  The scientists at Hershey's are extremely busy working on the Everlasting Gobstopper and just don't have time to figure this out for us.  That is why we are contacting you!

We know that there might be more than one way to determine how much chocolate is contained in a Hershey's Kiss and, due to the critical importance of this issue, I will ask that you use methods of Calculus.  I don't know first hand, but I have heard that there is some aspect of the Calculus that could be applied here.  If that is so, then I want that method used!  Since the Kisses just won't set up nice if too much or too little chocolate is used, please clearly explain how you arrived at your results.  Include all graphs, numerical data, and symbolic mathematics that you used in arriving at your conclusion.  Try to confirm your solution by using any other method to estimate the volume of a Kiss.

To “wrap things up”, I also need to know how much foil is needed to wrap each individual Kiss.  Again, if some of that Calculus stuff can be used in this calculation, I want to see it!

Well, that should do it.  We are sure that the world will appreciate your hard work with this situation!  Without your expert help, billions of chocolate lovers will have to do without the Hershey Kiss.  Our deep appreciation is given sincerely.  Since production has been shut down, stores will quickly run out of this product.  Therefore, I would appreciate your prompt, but detailed, response.
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Hugs and Kisses (XOXOXOXO),

The Hershey Food Corp.

A note from your enterprising and resourceful professor:

You may need the following formulas for surface area and area:
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 is the formula for the surface area of a volume of revolution.
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is the formula for the area of a circle.
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 Little Hershey's Kiss?
And how much foil does it take to wrap it?


Put the Kiss on the graph paper and create a region 

bounded by the outline of the Kiss and the x-axis such 

that when the region is revolved around the x-axis, the 

entire Kiss is formed.


Find 12 points on the outline of the Kiss. Record them and label them on the graph.


Enter the points into a calculator lists such that all x values are in L1 and y values in L2.  You may also use Excel or another computer software package.


Determine the best regression model for the outline of the Kiss data using technology.


Set up an integral which would determine the volume 

of the solid form if the region is revolved around the

x-axis.


Use technology to evaluate the definite integral.


Determine the units used in this experiment and convert 

them to cubic centimeters, if necessary. How much chocolate is in that little Hershey's Kiss?

Try to confirm your answer using another method of finding the 

volume.


Determine the amount of foil needed to wrap the Kiss. In what units is your answer?

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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