Accelerated Motion

Purpose:  The purpose of this lab is to investigate the nature of accelerated motion.  As part of this process you will also begin using the analysis capabilities of the computer interface programs to study the various characteristics of this motion.

Materials:  computer

picket fence


      Vernier software   photogate

Procedure:  

1. Switch on the “little red toggle switch” on the right rear of the white Vernier interface box.

2. Under the “Start” button select “Programs” and highlight “Vernier Software” and then open “Logger Pro”

3. If the “Setup Interface” box comes up select “Scan Port” and look for “ULIRev.1.40” to appear under “Search Results” and then under “Com 1” hit “OK”

4. Plug in the ¼” plug from the photogate sensor into the “DG 1” terminal on the front of the interface box.   At the top of the screen are nine pulldown menus starting at “File” and ending with “Help”.  Select “Setup” and then highlight “Data Collection”.     Note that a “Data Collection” window comes up with four tabs.  In the first tab, “Mode” click on the pulldown menu and select “Photogate”.  Note that the tabs reduce to two, “Mode” and “Sampling”. Click on “Sampling” and select “User Defined”.  The default setting is 0.05 m (5 cm).  Change this value to the distance between the leading edges of two of the opaque spaces.  



  Click ‘OK” A “Logger Pro”

  warning screen will appear-

       “d”


   read it and click “OK”

5. Click on the colored “Y Axis” and deselect “Delta T” and “Acceleration”.  Press “OK”  “Distance” and “Velocity” remain. 

6. Position the photogate so the picket fence will drop through it vertically.  

Get the first opaque space as close to the photogate as you can without

The LED on the back of the photogate lighting up.

7. Press the “Collect” button and wait for it to change to “Stop”

8. Press "Stop" and copy the Time, Distance, Velocity, and Acceleration

values on the table. You may have to enlarge the "Data Window"  by 

placing the cursor on the side of the table and clicking, the cursor should change to an arrow, then just drag to the left until you can read all the 

values.
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9. In the “Graph Window” click on the “Y axis” and   
     time (s)    vel.)m/s)

deselect “Velocity”, only “Distance” remains. Under      

view click “Autoscale”. 




1

Click on the “M =” button below the nine main 





pulldown menus and align your cursor on the 

2

curve and see the computer draw a tangent at that 


location.  Note that a mini window appears and 

3

lists the values of the tangent at that point.  





The “m” value indicates the instantaneous 

4

velocity of the fence at that time.  Go to five 



different locations on the curve and find the 

5

instantaneous velocity and record their values.

10. In the “Graph Window” click on the “Y axis” again

And deselect “Distance” and select “Velocity”.  If necessary, under “View” select “auto scale”.  Click the “R” button under the pulldown menu and record the slope value and the formula:   __________________________

11. Click on the “Y axis again and this time select “Acceleration” and deselect “Velocity”.  Click on the  “Stat” button and copy the information about your data.

Mean:____________
Stand. Dev:______________

Min:_____________
Max.____________________

12. Now. Go to “View” and select “Graph Layout” and choose “Three Panes” and fit “OK”  Arrange the graphs so that dist vs time is on top, followed by vel vs time, and ending with Accel vs time.

13. Click on dist vs time graph and press the “f(x)” button and choose “Quadratic” and press “Try Fit” and then “OK”.  Copy the information about your curve.

Formula:



A=

B=

C=

14. Now click on the vel vs time graph and press the “f(x)” button and choose “linear” and then “Try Fit” and then “OK”.  Copy the information about your curve- note the added information about your slope.







