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Models, Models Everywhere!        
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Student Activity

In this activity you will: 

· Measure the height of stacks of blocks.

· Organize you data in a table.

· Represent the data you collect in a graph, and with a formula.

· Make predictions based on your investigation.

EXPERIMENT #1:

1.   Measure the height of stacks of blocks containing varying numbers of blocks.  Record your data in the table below.  Stack your blocks as illustrated.

	# of Blocks
	Height of Stack (cm)

	0
	

	1
	

	2
	

	3
	

	4
	


Data in a table can be represented with a mathematical tool called an ordered pair, such as (15, 20).  In your table, the numbers in the ordered pairs would represent (# of blocks, height of stack).  Thus, if the ordered pair (15, 20) was in your table, it would mean “a stack of 15 blocks is 20 cm high.”

2. Write two ordered pairs for data in your table, and explain what each ordered pair means.

Ordered Pair: _______   Means:_________________________________

Ordered Pair: _______   Means:_________________________________

3. Create a scatterplot of your data on the grid below.  





Your table of data and your scatterplot are both models of your experiment.  Other people looking at your models will know the heights of the various stacks of blocks without having to do the experiment themselves.  

4.  Using information contained in either your table or your scatterplot, predict the height of a stack that contains:

6 blocks _________        10 blocks _________         100 blocks _________

5.  Suppose we could cut a block in half and stack 2.5 of the original blocks.  Predict the height of the stack. __________

6.  What if you are told that a stack of blocks is 170 cm high?  How many blocks would you expect to find in the stack?  Explain how you got your answer.

Number of blocks: _____   Explain: ______________________________

________________________________________________________

________________________________________________________

7.   How would you predict the height of a stack of blocks if a block of a different height were used? 

________________________________________________________

________________________________________________________

It takes a lot of space to display a table or a graph containing a large number of values in a model, so mathematicians have developed another kind of model called a formula.  You have used formulas before when you found the area of a rectangle or the perimeter of a square.  Find out what these formulas are and write them in the spaces below.

8.   Area of a rectangle ___________________________

9.   Perimeter of a square    ________________________

10.  What would be the area of a rectangular piece of cloth having a length of        6 meters and a width of 2 meters? 
Area =  ______ m2 

11.  Suppose that a square shaped vegetable garden has a perimeter of 40 feet.  The length of each side of the garden is ______ ft.

12.  If a rectangular garden has an area of 75 square feet and a length of 15 ft., the width of the garden is ______ ft.

13.  Give another example of a formula you have used and explain its purpose.

________________________________________________________

In the work above, you can see the power of a formula model to help you answer questions when only partial information is known.  Another advantage of a formula is that the formula represents all possible cases for a particular situation.  Formula models can be expressed in words as well as in algebraic form (using variables).  For example, in the area of a rectangle model used above, we can say: “The area of a rectangle in square units is the length of the rectangle multiplied by the width of the rectangle.”

14. Using symbols, write a formula model to describe your data for the height of a stack of blocks for any given number of blocks: _________________

15.  Use the space below to show that your formula will make predictions that are close to the data you collected in your experiment.  You do this by substituting the number of blocks in a stack into your formula and showing that the result matches the data in your table.

EXPERIMENT #2:

16.  Determine the height of stacks of 3 cm tall blocks for the following.  Graph your data on the grid provided.  Scale and label the axes appropriately.


	# of Blocks
	Height of Stack (cm)

	0
	

	1
	

	2
	

	3
	

	4
	


17.  Using information contained in your table, and your graph, predict the height of a stack that contains: 

 6 blocks ________           10 blocks ________           100 blocks ________

18.  Using all the above information, write a formula for determining the height of the stack of blocks of this size:___________________________________

19.  Suppose we could cut a block in half and stack 2.5 of these original blocks.  Predict the height of the stack: ____________

20.  What if you were told that a stack of these blocks was 150 cm high?  How many blocks would you expect to find in the stack? Explain your method of solving this problem below.

Number of Blocks: ___________

Explain: __________________________________________________

________________________________________________________

When scientists and mathematicians work with models, they compare data from problems or research to look for patterns or for things in common between different problems.  

21.  Describe any similarities you see between the two data sets, the scatterplots, or the formulas for the sets of stacks.

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________
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