IB Math 2
The Lemon Lab
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1.  Adam tapes a flag to his pencil as shown.  When he spins the pencil, he notices that a 3-dimensional shape is produced by the motion of the flag.  Sketch the 3-D shape.
[image: image14.emf]Annabelle has a part time job working as a waitress at a fine restaurant.  While she enjoys her job, her thoughts are frequently directed towards her goal of becoming an engineer.  One day, she noticed the sliced lemons that are placed on each water glass and realized that the slice could be used to estimate the volume of an entire lemon.  She sliced up the lemon creating cross sections as shown.

2.  What is the name of the shape of each cross section?

3.  Discuss your team's plan with your teacher before you actually start slicing!   Slice your lemon into at least 8 pieces all with the same cross sectional shape.  Then use these pieces to find the volume of the lemon.  Write down the dimensions, units, and calculations used.

	Disk
	Thickness (unit)
	Height (unit)
	Calculation  ->              Volume (unit3)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	









                       Total; _______________
Discuss if your sum of the slices is reasonable to represent the volume of the lemon.  Explain why or why not. 

Calculating the volume by slicing the cross sectional disks is called “the Disk Method”.   The idea is that a solid can be thought to be made up of an infinite number of thin cylindrical discs.

	· Area of a disk
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· Volume of the solid=
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4.  Compare "the Disk Method" concept above and "Finding the volume of the lemon" by adding up the slices.  With the symmetry of the lemon,  the shape could be generated by using a rotating “flag”.  

Sketch the flag which would generate the shape of the lemon.  And then discuss with your group member how "the disk method" will work to find the volume of the lemon if you know the function for the shape of the lemon.  Be ready to explain the concept and the diagram to Mrs. Shim.  Call Mrs. Shim by raising your hand to present your understanding.  

Get a stamp from Mrs. Shim when you complete # 4 tasks.

Your team considers the 3-D solid that would be generated by rotating the region shown 
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around the x-axis.  
	5.  
	Sketch the 3-D solid that Bethany is considering.
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	6.
	Consider a cross section of the solid that occurs at some arbitrary value of x.  Sketch the cross section and label its radius in terms of x.



	7.
	What is the area of the cross section in terms of x?
	
	

	
	
	
	

	8.
	Write an integral and evaluate it to calculate the volume of the entire solid. 


	Disk Method Practice (HW)
	
	1.  
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	A solid is generated by revolving the region bounded by the given equations about the x-axis.  For each problem:
	
	

	a.
	Sketch the solid.
	
	

	b.
	Draw a representative slice and label the radius.
	
	

	c.
	Set up and evaluate, by use of GC,  the integral which gives the volume of the solid.
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