Stacking Cups Activity (Part II)
Oftentimes, a company will design and construct a scale model, a smaller representation of an object that maintains its relative proportions, as a guide to constructing an object in full size.  In this case, a thimble (a protective shield used for sewing) will serve as a scale model of a cup.  This company would like to determine the most efficient and inexpensive method of packaging these cups.
1. Write a formula to determine the height (H) of n stacked model cups (thimbles) given the following information:
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Hn = _______________________

2. The company has asked you to design and construct a carton that holds 20 model cups.  When splitting the cups up into several stacks, each stack must contain the same number of cups.
a. Getting Started:  What shape carton would you recommend to the company?  Why might a rectangular prism be more practical than a cylinder?  (HINT: Think about several cartons together!)

________________________________________________________________________________________________________________________________________________________________________________________________

b. The company would like you to test three possible stacking configurations for the 20 model cups.  Keep in mind that the objective of this task is to use resources as efficiently as possible.  The carton with the least surface area will be the most inexpensive to produce.
I. 1 STACK of 20 CUPS

II. 2 STACKS of 10 CUPS

III. 4 STACKS of 5 CUPS

c. Using the information from Question 1, determine the dimensions of the cartons that would accommodate these three stacking configurations. (HINT: When calculating the width and depth of your cartons, consider the diameter of the rim of the model cups.)

	
	Height (cm.)
	Width (cm.)
	Depth (cm.)

	1 STACK OF 20 CUPS
	
	
	

	2 STACKS of 10 CUPS
	
	
	

	4 STACKS of 5 CUPS
	
	
	


d. Now, you will digitally construct the cartons using FabLab ModelMaker.  Once you have constructed all three cartons, calculate the surface area (or total area) of each figure by right-clicking on a figure and selecting Properties.
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	Configuration
	Surface Area (cm.²)

	1 STACK of 20 CUPS
	

	2 STACKS of 10 CUPS
	

	4 STACKS of 5 CUPS
	


e. Print and fabricate the carton that you recommend to the company.  Which figure did you choose and why?
____________________________________________________________________________________________________________________________

f. Finally, put your carton to the test!  Does it fit your 20 model cups according to the configuration that you have chosen?
Extension Questions:
1. What conclusions can we draw from this investigation?  Is there a connection between the dimensions of a rectangular prism and its surface area?

2. The company has calculated that each square centimeter of material used to construct the carton will cost $0.03.  How much will it cost to package 220 cups in packages of 20 cups using the configuration that you have chosen?
3. What is the difference in cost between packaging 220 cups in packages of 20 cups using the most efficient and the least efficient cartons?
H10 = 11 cm.


(A stack of 10 model cups measures 11 cm.)








