Name_________________________Date_______________Period_________
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You are a scientist taking a video of a distant Space Station. As you are filming you see something pass across the lens of your camera. You rush to your computer and download the film. When you study the video, you realize you have captured two Unidentified Flying Objects moving across the frames. Being extremely creative, you name them ‘A’ and ‘B’. 

· Open Scion image.

· Click FILE and OPEN the file called Collision! Click to stop animation.

· From Analyze, select OPTIONS, and check X-Y Center only.

· From Stacks, select Animate to animate the movie. Change the speed of the movie by pressing any number from 1 to 9.

1) Describe the event in Collision! Be specific. ____________________________

____________________________________________________________

2) How many frames are included in this movie? __________________________

· Click on the picture. Use < and > keys to change frames one at a time.  

3) Since Frame Number and Position are your two variables, identify the following: 

INDEPENDENT VARIABLE: _______________________________

DEPENDENT VARIABLE: _________________________________

· Using the pointer tool [image: image3.wmf], find the X coordinate of each fifth frame for the  first  UFO only.  This is its position counted in pixels in the computer ‘window’.

· Select ANALYZE, and Show Results table. Copy the results in the table on the next page.
· Select ANALYZE, and Reset your Results table and repeat the procedure for the second UFO.
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4) 
The change in position, ∆y, is the distance the UFO traveled in ‘pixels’ in 5 frames. Find the average of the ∆y values. (Round to the nearest tenth.)


A  _____________  , B ______________

Obviously, the average of the ∆x is ______________.
5) Find the slope ( 
[image: image2.wmf]  
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 ) for both measurements collected. (Round to the nearest tenth).         



Slope for A __________                Slope for B __________

STOP! Check with your teacher before you continue!








Teacher’s Initials_______
6) 
Compare the slope of both lines.  How does the slope relate to the velocity (speed) of each UFO? Explain and be specific. ________________________

___________________________________________________________

___________________________________________________________

a) What would be the position for UFO A at frame 0? ______ 

b)
What would be the position for UFO B at frame 0? ______

c)
What does having a negative position mean for this problem? 
___________________________________________________________

8) Write the equation for the line describing the position of each UFO, y, in terms of x frames.

A: ____________________      B: _____________________

9) Solve the system of linear equations. (Round your answers to the nearest tenth)  Show all work or describe how you solved the system.

10) Is there a different way to determine when the UFO's will collide? Check your method with a different group, and list all possible ways to answer question #9. ___________________________________________________________

· For the remainder of the activity you will either use LoggerPro  or the Graphing Calculator.

· For LoggerPro  use the following instructions, and for the Graphing Calculator  use the Addendum.

· Open LoggerPro. Label your axes appropriately (i.e. FRAME and  POSITION).

· Double click on the Data Set Title to rename your Data Set “UFO A”.

· Enter the data you collected for the first UFO.   Do Not Enter data you predicted!
· Click the Fit button.
11) Record the m-value _______ and the b-value _______ from the bottom of the screen.  How do they compare to the values you obtained for the slope and       y-intercept of the first UFO?

      ___________________________________________________________ 

      ___________________________________________________________

· Click Data, Select New Data Set, and label your axes appropriately.

· Double click on the Data Set Title to rename your Data Set “UFO B”.

· Enter the data you collected for the second UFO.  Do Not Enter data you predicted!
· Click on the y-axis label, then select More…, then click on the + sign by “UFO B” and check Position for both data sets.
· Click on the Linear Fit button and select UFO B. 
12) Record the m-value _______ and the b-value _______ from the bottom of the screen.  How do they compare to the values you obtained for the slope and y-intercept of the second UFO? 

      __________________________________________________________

      __________________________________________________________

Now we need to change the window to get a better view of the graph of the collision.  Click on the end number. Type a different number, Enter. Keep changing the numbers until you can see the intersection of the two lines.

· Click Analyze, and select Interpolate.
Find the point of intersection. (It is when the markers disappear.)

13) Intersection point:  ( ______ , ______ )   How does the solution to the system (problem #9) compare to the point where the two lines intersect? 

___________________________________________________________            ___________________________________________________________

14) What is the meaning of the solution to the system of equations? ________

___________________________________________________________

15) At which frame will UFO 'B' collide with UFO 'A'?  ____________________

16) This movie is captured at a rate of 30 frames per second. Use a proportion to determine about how many seconds have passed from the time the movie begins until the UFO's collide: _____________

17) Click on the measuring tool. Click on one end of the Space Station (it looks a little like a yardstick). Holding the button down, drag to the other end. Look at the Info window (while the button is held down). Record the length of the Space Station here. __________ pixels

18) You suddenly realize that these are not UFO's! Your camera must have gotten turned around and taken a movie of two balls rolling across the floor. The Space Station is just a yardstick (3 feet)! Being a dedicated scientist, you still want to know where the collision was. You know that _________ pixels = 3 feet. Write a proportion showing how to change your collision position from pixels to feet. 

19)
What is the position of the collision in feet? __________________________   

What does that mean in this problem? ______________________________

___________________________________________________________

20) Determine the speed (slope) of A and B in feet per second. 

A ________________   

B ________________
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