Planning Guide: Volume

Sample Activity 2: Constructing Rectangular Prisms for a Given Volume, Focusing on the Inverse Relationship Between the Area of the Base and the Height of the Prism

Lake and Island Board

A lake and island board uses one square centimetre as the basic unit for measuring area. This board is used to explore concepts of perimeter, area and volume. The focus of this activity is on volume, with special emphasis on the inverse relationship between the area of the base and the height of a rectangular prism.

Provide the student with copies of the lake and island board shown below without the centimetre grid. Make a transparency of the board without the centimetre grid to use for discussion with the whole class.

Lake and Island Board

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Provide each group of students with at least 12 centicubes. Suggest that each of these centicubes represents a suite in an apartment building. The length, width and height of the apartments refer to the dimensions.

You are to build a 12-suite apartment building on each of the following islands: 

B, D, E and F. Record the area of each island, the dimensions of each apartment and the volume of each apartment in the chart below.

	Island
	Area (cm2 )
	Length (cm)
	Width (cm)
	Height (cm)
	Volume (cm 3)

	B
	
	
	
	
	

	D
	
	
	
	
	

	E
	
	
	
	
	

	F
	
	
	
	
	


a.
How does the height of the 12-suite apartment building on island E compare with the height of the 12-suite apartment building on island F? Does this comparison have any relation to the areas of the two islands? If so, what is this relation?

b.
Compare the heights of the 12-suite apartment buildings on islands D and E.

c.
Build an apartment building of the same size on island F. Make note of the dimensions on the chart.


d.
If you were to build a 12-suite apartment on each of islands B and G, which apartment would be higher? How many times higher would it be?

Now do the construction and test your guess. Make note of the dimensions in the chart.

e.
If you were to build a 12-suite apartment building on islands V and J, which apartment building would be higher? How many times higher would it be? Now do the construction and test your guess. Make note of the dimensions in the chart.

f.
Explain how the volume of each apartment building is related to its dimensions.

g.
Suppose you build a model of an apartment building that is 5 cm high to completely cover island C. What would the volume of this model be? Explain your thinking.

h.
Suppose you build a model of an apartment building that completely covers island I and it has a volume of 72 cubic centimetres. How high would you have to make your model? Explain your thinking.















Look For …


Do students:


construct different rectangular prisms, given the size of the base?


explain how the height of each prism with the same volume differs when the size of the base changes?


predict the height of rectangular prisms with the same volume when the base is given?


explain how the volume of a rectangular prism is related to its dimensions?


apply the knowledge derived by examining patterns in volume to solve problems using larger volumes?
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