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· Open Scion image

· Click FILE and OPEN the file called Catching Up!

· From Analyze, select Options, and have only the X-Y Center checked.

· Animate the movie by hitting Stacks, and Animate.  To slow the frames, hit “6”.

· You can click on the movie screen to stop the movie, and you will use the       and        keys to move from frame to frame.

1.  Describe the event in Catching Up. Be specific. _________________________

____________________________________________________________

2.  How many frames are included in this movie? ______

3.  Since this movie is captured at a rate of 30 frames per second, how many 

     seconds long is the movie? ______

4.  At which frame can you first completely see the first ball? ______

Second ball? ______

5. Since you will be measuring every fifth frame, how much time elapses between each of your measurements? __________

6. Since Time and Distance are your two variables, identify the following: 

  INDEPENDENT VARIABLE: __________________________

  DEPENDENT VARIABLE: ____________________________

  EXPLAIN your reasoning:_______________________________________

__________________________________________________________

· Using the measure tool [image: image5.wmf], set the scale using the fact that the stick in the picture is 36 inches long. 

· Using the Center tool 
[image: image2.png]


, click on the center of the ball.
· Record your results in the chart on the next page.

· Repeat this measurement for every fifth frame until the first ball rolls out of the picture.

Use your calculations from Question #5 and fill in the time column for the first ball.
7.  How much time elapses from the time the first ball appears to the time that the second ball appears in the picture? _____
· Using the center tool, click on the center of the second ball to determine the distance from the left edge of the picture.

· Repeat this measurement for every fifth frame until the first ball rolls out of the picture.
· Record your results in the chart below and fill in the time column beginning with the value you found in question #7.

.
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STOP! Check with your teacher before you continue!

                                                                                                                 Teacher’s Initials _____
8.  The change in position, ∆y, is the distance the ball traveled in 5 frames. Find the average of the ∆y  values. (Round to the nearest tenth.)


First Ball  _____________  , Second Ball ______________

9. The average of the ∆x is ______. 
10. Find the slope ( 
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 ) for both measurements collected. (Round to the nearest tenth).         

Slope First Ball  _____________  Slope Second Ball ______________
11. Compare the slope of both lines.  How does the slope relate to the velocity of 

respective ball? Explain and be specific. _____________________________

___________________________________________________________

___________________________________________________________

12. Assume that you did not watch the two balls rolling. By using the slope of the 

lines, how can you determine which ball is moving faster? Explain--be specific.

___________________________________________________________

___________________________________________________________ 

13. Write the equation for the line describing the distance traveled by each of the balls.

(a) First ball________________  (b) Second ball_________________

· For the remainder of the activity, you will use either Graphical Analysis or the Graphing Calculator.

· For Graphical Analysis: use the following instructions, and for the Graphing Calculator use the Addendum.

· Open Graphical Analysis. Label your axis appropriately (i.e. TIME and DISTANCE), including the units. 
· Enter the data you collected for the first ball.

· Click ANALYZE, select Automatic Curve Fit, and perform to Data Set 
   One.  

14.  Write the equation of the line here:  _______________________
15.  Compare the M-value and the B-value of the equation the computer generated to the values you obtained for the slope and y-intercept of the first ball?

___________________________________________________________

___________________________________________________________

· Click Data, Select New Data Set, and Label your axis appropriately, including the units.

· Enter the data you collected for the second ball.

· Under WINDOW, select Graph options, and click on the y-axis options. 
Be sure that DIST1 and DIST2 have a check mark.
· Click ANALYZE, select Automatic Curve Fit, and apply to Data Set Two.
16. Write the equation of the line here: ________________________________

17.  Compare the M-value and the B-value of the equation the computer generated 

to the values you obtained for the slope and y-intercept of the second ball?

________________________________________________________ 

________________________________________________________

18. Solve the system of linear equations. (Round your answers to the nearest tenth)


19. Write the point of intersection you found using the computer: __________

20. How does the solution to the system you calculated compare to the point of intersection found by the computer? ______________________________
__________________________________________________________

21. What is the meaning of this point of intersection?

__________________________________________________________
__________________________________________________________
__________________________________________________________
22. Approximately how many seconds will it take for the second ball to “catch-up” with the first ball? __________________

23. How did you arrive to your conclusion? Explain your reasoning__________

________________________________________________________

________________________________________________________

________________________________________________________

24. In terms of physical context, what is the meaning of “solving a system of equations”? ________________________________________________

_________________________________________________________
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Click Analyze and select Interpolate to find the point of intersection.
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