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 INTRODUCTION

Models are created when we use data to represent information.  These models convey information about the relationship of two variables.  One way to represent information is by creating a table with the data collected.  Another way to represent information is by plotting the data on a graph.  In the real world, we use these models to analyze a problem such as building a bridge and knowing how much stress the bridge can tolerate, and to determine the correct strength for a predetermined weight.

PROCEDURE

· Using spaghetti and a cup, simulate a bridge by placing a strand of spaghetti between two desks.  Make the distance between the desks to be 3 inches. You will need to secure both ends of the spaghetti strand(s) with tape and with a heavy object such as a textbook.

· Suspend the cup from the bridge with the string. Add weight to the cup (add objects one at a time), until the bridge breaks.  

· Record your data in the table below. 

· Repeat the experiment, but this time use two strands of spaghetti. Add weight into the cup until the bridge breaks, and record your data. 

· Repeat this experiment, adding one spaghetti strand at a time to your bridge until your bridge is 5 strands thick.

           Name the object you used for weight: _______________

	Thickness of bridge
	 
	 
	 
	 
	 

	# of Objects
	 
	 
	 
	 
	 


PREDICT

Create a scatterplot of the data on the grid below.  Be sure to label the axes with the quantity that each represents and with an appropriate scale.

[image: image2.wmf]
1. Predict the amount of weight needed to collapse a bridge that is              

7 strands thick:  _____                   9.5 strands thick: _____

Describe how you made your decision:


_________________________________________________________________________________________________________________________________________________________________________________

2. Based upon your analysis in # 1, predict the number of strands necessary in a bridge to withstand the stress of:

500 objects: _____ 2000 objects:_____   

Describe how you made your decision:

_________________________________________________________________________________________________________________________________________________________________________________

3. If you used thicker spaghetti to build a bridge, what is your prediction about the number of objects needed to collapse a bridge? 


_________________________________________________________________________________________________________________________________________________________________________________

4. What if the bridge were built with thinner spaghetti?   


_________________________________________________________________________________________________________________________________________________________________________________

MODEL

It takes a lot of space to display a table or a graph, so mathematicians have developed another kind of model called a formula.  You have used formulas in the past 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.
5.  Area of a square: _________________________________________

6.  Circumference of a Circle: __________________________________

Now use the models (formulas) you wrote to answer the following questions:

7.  What would be the area of a square piece of cloth having a side that is 

6 cm long?
Area =  ______ cm2 

8. Suppose you know that a circular shaped vegetable garden has a radius of 40 feet.  What must be the number of feet of fencing needed to go around this garden?

     The circumference of the garden is ______ ft.

9. If a square patio has an area of 225 square feet, what are the lengths of 

     the sides of the garden? The sides of the garden are ______ ft long.

In the work above, you can see the power of a formula model to help you answer questions when only partial information is known.  In analyzing data, it is often difficult to create a mathematical model that provides exact values to match every piece of data collected.  This is one reason that mathematics teachers prefer “canned” data.  With pre-selected samples, teachers can insure that the model and the data match perfectly.  However, the “real world” is not so kind to us, and a model a scientist uses is often an attempt to create a “best fit” formula.  You are now going to look at your data, and your predictions in questions 1 and 2, and create a model that “best fits” (gives results close to) those in your table.

Formula models can be expressed in words as well as in algebraic form (using variables).  Try to write a formula model using words and/or symbols that describes the breaking weight in number of objects for bridges of various numbers of spaghetti strands.

10.   Write your formula in words or symbols here:

_____________________________________________________

_____________________________________________________

USE THE MODEL

Use your formula model to answer these questions.

11.  Calculate the amount of weight needed to collapse a bridge that is              

 7 strands thick:  _____              
9.5 strands thick: _____

12.  Calculate the number of strands necessary in a bridge to withstand the   

weight of:

500 objects: _____                      
2000 objects: _____

13.  Compare the results you have from your model with your predictions in 

       #’s 1 and 2.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Technology is often used to develop models.  You may use a computer program called Graphical Analysis to create a model for the data you collected.   Though the numbers it selects to create the model may seem mysterious, as you go through the course you will understand why these numbers are picked.  If you are going to do this activity today, your teacher will give you a new exercise titled Weight of the World: Computer Analysis.
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