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Building a Model

Student Activity

Part I

1.
Looking at the picture, make a list of measurable quantities that are present in the image.
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a.
The height of the cylinder: 




b.
The height of the water: 
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c. The height of the water: 




Part II

2.
Write a brief description of how the image in frame “(01/99)” compares to the image in frame “(99/99)”.  Be sure to indicate which values changed and which values remained the same.


3.
Calculate the Rate of Change of the height of the water.  Label the units:
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4.
Using your understanding of rate of change, and your calculations in #3, estimate the height of the water after 4.3 seconds:  





Part III

In Part II we found the rate of change of the height of the water.  However, you only had the first and last images available to determine these rates.  In this part, you will be examining the rates on smaller intervals (1 second intervals) and make some comparisons to your results in Part II.   You will also be using a program called Graphical Analysis to examine your results graphically and algebraically.

5.
Calculate the rate of change of the height for each time interval and record your results in the chart.

After you have completed your measurements and calculations select File, Quit.  When the warning window appears, click Continue.  Do not save any changes.

	Difference in Height
	Difference in Time
	Rate of change 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


6.  
Calculate the average of the rate of change in height using the values in the “Rate of Change” column.  Label your ratio with units.


Average of Rate of Change: 








7.
Using the average rate of change found in #6, calculate the height of the water after 4.3 seconds:  




8.
How do these values compare with what you found in #4?  Which set of calculations, do you think, is more accurate and why?

Part IV: Analyzing Data




9.
Independent:  



Dependent:  







10.
Describe the correlation of the data: 









11. Using your graph, estimate the height of the water after 4.3 seconds: ____


12. Compare this result to the ones obtained in  #4 and #7.  Explain the differences.  


























13.
Write down your function here: 










Print this graph.

14.
Use the function to calculate the height of the water at 4.3 seconds. 

         Be sure to show all your work.
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15.
Use the function to estimate the time it will take to fill up the cylinder.

         Be sure to show all your work.
16.
Take a moment to compare the results of the three ways you determined the height at 4.3 seconds.


a.
The average rate of change: 









b.
From the graph of the line of best fit: 







c.
Graphical Analysis Function: 








17.
Discuss within your group which value is the most representative of the actual height and compare your results with the other groups.  Write a summary of your discussions.

18.
The computer gives two values in the function:  y = M * x  + B.   What is the meaning of the values for:


x: 











 



y:  















M:  















B:  














Launch the program called Scion Image.


From the File menu, Open the file named Filler Up.  Your teacher will tell you where it is located.


Use the < key to scroll to frame (1/99).  You will find this number in the bar above the picture.


SETTING UP THE SCALE


You will need to set the scale of the measuring tool for this image.  To do this, click on the measuring tool � and draw a 6-inch line across the ruler. 


Under the Analyze menu, select Set Scale....   First select and set the units (inches), then type in the Known Distance:  6, then press OK.





Click the Analyze menu, and select Show Results. Move the results window off to the side.


Click Analyze, select Options, and choose Perimeter/Length only.





Now using the measuring tool         find the following:
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Scroll to frame“(99/99)”. 


Again, using the measuring tool          and your calculator, find:








96





The Rate of Change in this situation is the ratio of the change in the height of the water to the change in time.





� EMBED Equation.DSMT4  ���


Rates of change for this experiment are reported in                       unit of length per unit of time. 


For this experiment, the movie is 9.8 seconds long.











Scroll back to frame “(6/99)” of the movie using the < key. 


Use the measuring tool, measure the height of the water every 10 frames starting at frame 6, then calculate the differences in the height and the time and record them in the table below.





You will now be using Graphical Analysis to analyze your data.  First you will compare the height versus time.  Before we launch into the software, you must determine which quantities are the independent and dependent variables:





Launch the program Graphical Analysis.


Change the labels and include the units in the table, then enter in the data points from your chart.





Under the File menu, choose Save As...  and save as “Group (your group name) height”.  Print the graph:  Click on the graph window, select File, and Print Selected Display…





On the printout of your graph, using a straightedge, draw in a “Line of Best Fit”. A line of best fit is a straight line that would pass through the “middle” of the data points.  It will not necessarily go through all the points.
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The program Graphical Analysis can draw in a line of best fit.  Open your saved height file.  


Select from the Analyze menu Automatic Curve Fit.  Make sure Linear is chosen and click OK.  The computer will generate a line of best fit on your data points.  


Look at the bottom: a function was also generated to describe this line.
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