Grade 7 Mathematics: 
Filling and Wrapping Investigation
This task will be graded on Criteria B and C and D 

(It is an individual task but has a group component.)
Problem: The Australian Ice Cream shop is looking at using three different designs for the sale of their ice creams. They will sell in: 
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 and use your calculator 
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1. Cylinder style tubs
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Cones with the ice cream pushed all the way down into the cone completely flat.

3. Cones with the ice cream sitting only on the top of the cone in a spherical shape

Each cone, cylinder and sphere has the same radius 3cm and height 6cm. The manager is not sure whether this means they will all hold the same volume or not. She is very concerned about this as she wants to know whether each different design should be priced the same or not.

1. Comparing Spheres and Cylinders

Group Instructions:

Part A
I. With the modeling dough provided, make a sphere with a diameter between 5cm and 8cm. (careful this is important)
II. With the transparency sheet provided cut out a strip to make a cylinder with an open top and bottom that fits snugly around your sphere.
III. Trim the height of the cylinder to match the height of the sphere. Measure it.
IV. Tape the cylinder together so that it remains firm.
V. Now flatten the sphere so that it fits snugly into the bottom of the cylinder.
VI. Mark the height of the flattened sphere on the cylinder. Measure it.
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Part B: i) Using your model fill in the table below. Remember the volume of a cylinder formula is 
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	Radius of your cylinder cm

	Height of the cylinder cm
	 
	Volume of the cylinder cm3
(Show working and round to 2 decimal places)
	 

	Height of the empty space cm
	 
	Volume of the empty space cm3
(Show working and round to 2 decimal places)
	 

	Height of the flattened sphere
cm
	 
	Volume of the flattened sphere cm3
(Show working and round to 2 decimal places)
	 


ii)  Collect the volume of the cylinder and volume of the flattened sphere results from the rest of the groups in the class. Put them in the table below.

	
	My group
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5
	Group 6

	Volume of the cylinder cm3
	
	
	
	
	
	
	

	Volume of the flattened sphere cm3
	
	
	
	
	
	
	

	Ratio of Volumes:
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(4 decimal places)
	
	
	
	
	
	
	

	Find the average ratio of volumes:


Part C: Using your results from the table above compare the volume of the flattened sphere with the volume of the cylinder of the same height. Explain the relationship between the two?

Part D: 

i) Write a rule for the volume of a sphere in terms of r and h.         r=radius  h=height
ii) Write a rule for the volume of a sphere in terms of r only.(show your working)  do not include h in your final rule here!!!!
2. Comparing Cones and Cylinders

Part A: Experiment

Part B: Using the results from the experiment compare the volume of the cone with the volume of the cylinder of the same height. Explain the relationship between the two? 
Part C:

Write a rule for the volume of a cone in terms of r and h. .        
 r=radius  h=height
3. Comparing Cylinders, Cones and Spheres

Using the results so far explain all the relationships you can find between cylinders, cones and spheres. (use diagrams to help you)
4. Using what you have found to assist the manager.
Part A: 

The manger of the Australian ice cream shop would like you to use what you have found to calculate the volume of ice cream she can fit into each of the different container designs she developed all with a radius of 3cm and a height of 6cm. (draw diagrams with dimensions labeled)
Cylinder:
Cone:

Sphere:
Part B: 

Do you think she should sell each type of ice cream for the same price?  Explain your answer.

Criterion D: Reflection in Mathematics: Ice Cream Problem
Reflecting on what you have found.

1. Explain why it was important that we looked at all the class’s results when comparing spheres and cylinders. 
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2. When using your rules to find the volume of ice cream that would fit into each container you had to round off your answers in many cases.

 a. Explain how 
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 might cause this to happen.

b. Give examples where you rounded off.
c. Give reasons for the number of decimal places you decided to round off to.
3. Explain whether your results for the volume of ice cream for each container make sense in this problem to you. 
4. The rules you developed to enable you to find the volume of ice cream that can fit into each container are very important to the manager of The Australian Ice Cream Shop.

Can you explain why?
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