IB Math HL1
Minimum Surface Area of a Soda Can (Optimization)
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Objective:  This activity is to use the curve analysis skill to determine the dimensions which will provide the least total surface area for a given volume of a cylinder. The students are expected to apply a second Derivative to support the final conclusion. 
You are expected to collaborate with your group members to come up with a solution, yet it is expected that anything that you write is your own work.  
Part A:  Exploring the Problem.

1.  The volume of a pop can is 354 cm3.  Make a can of radius _______(will be provided by a group number)  
Draw a sketch of how each of the surfaces of the soda can would look like if flattened out.  
2.  Calculate the following of your can. Record it three significant digit.  
Circumference:  ______
Height: ______
Surface Areas: _______ _______ _______ 
Show  Work:
3.  Build a 3-D model of the cylindrical can that has a volume of 354 cm3 that has the radius your group was given.  Record your information in the chart on the board and place your cylinder at the appropriate place in the graph on the board.  Finally, use this model to calculate the dimensions and surface areas of the other radii in the table below.  Record all data in the table.










Given Volume: 354 cm3
	Group number
	Radius (cm)
	Circumference
(cm)
	Height
(cm)
	Surface Area
(cm2)

	1
	2.5
	
	
	

	2
	3
	
	
	

	3
	3.5
	
	
	

	4
	4
	
	
	

	5
	5
	
	
	

	6
	6
	
	
	

	7
	6.5
	
	
	

	8
	7.5
	
	
	


4.  Plot the data Radius vs. Surface Area.
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Part B:  Finding the Minimum Surface Area.

1.  By looking at the chart, estimate the radius of the least possible surface area of the can.  Then calculate the circumference, height, and surface area of such a can using this estimate..  
Circumference:  ____________________

Height: ______
Surface Area: __________________

2.  Do pop cans actually come in shapes that use the lease amount of aluminum?  If not, why do you think they do not?
Part C:  Algebraic Analysis of the Problem

1.  Use the volume formula of a cylinder to express the height of the can, h, as a function of r.

2.  Substitute your expression into the surface area formula of a cylinder to get Surface area, S(r),  as a function of r.  And simplify the equation.

3.  Graph S(r) on your graphing calculator and copy the graph on the plot in Part A  #4. When you complete this task, raise your hand to show your team results to Mrs. Shim.

Checking point stamp:__________________

D:  Use of Derivative to find the Minimum Surface Area.

1.  Find the stationary point, r value, of the function of the surface area by solving 
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The stationary point: _____________________________
2.  Find the second derivative of 
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.  Then evaluate 
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 with the r value what you found from #1 , 
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3.  Hence, determine if the stationary point what you found at #1 is a minimum.  Explain why you know it is minimum.  

4.  Calculate the circumference, height, and surface area of the minimum possible and compare the results with Part B #1 results. 

Circumference:  ____________________

Height: ______
Surface Area: __________________

When your group completes this task, raise your hand to show your team results to Mrs. Shim.








Completion stamp: _________________
Part E:  Write Team reflection of what you have learned on white board by this activity in 3-5 sentences.  Try to relate to some other situation around you if you could.  
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