Accelerated Motion Lab

Purpose:  The purpose of this lab is to investigate the nature of accelerated motion and become familiar with the Vernier Interface computer lab.

Materials:
computer

Vernier Lab interface



Picket fence



Procedure:  (show all your work when questions are asked- each person does own work)

1.  Make sure the computer is on.  Da!

2.  Either from the desktop, or under Programs in the start menu under Vernier Software, select Logger Pro 3.1…..not Logger Pro 2.2.1 or 2.1.

3.  Under the pull down menu select File and then Open.  Choose Probes & Sensors and then Photogates.   Now open Motion Timer Picket Fence.  Notice that three graphs appear- d/t, v/t, and a/t.  
4.  Click on the Lab Pro icon next to the Collect button on the right.  Notice that the sensor menu appears.  There should be a picture of the photogate in the DIG/SONIC1 tab at the upper right corner of the LabPro picture.  If it isn’t there you can click and drag it from the digital sensors column.  

5.  Right click on the photogate icon at the DIG/SONIC1 tab and a sensor menu appears.  Make sure Motion Timing  is checked and then click Set Distance or Length…  From the menu choose User defined and fill in the distance between leading edges of the picket fence.

(note the distance is in meters!)  Click OK and close out of the Sensor menu.


                     d=

6.  Plug the photogate connector into the DIG/SONIC1 port on the left-front side of the LabPro unit (the calculator shaped unit connected to the computer) and position it so the "c" is flat on the horizontal (table)- or have your lab partner hold it.  (the connector on the end of the photogate only fits into the port one way- so don’t force it)
7.  Line up the picket fence just above the photogate and prepare to let go of it and catch it with the other hand (that would be the one not holding the photogate).  Click Collect  and let go of the picket fence and catch it. See if you collected 10+ points of data from the table, if not redo.  When you drop the picket fence through the photogate the program should automatically collect data, stop, and return to a ready-to-use state.  Notice that when you press Collect  it turns to Stop, and then after you drop the picket fence to automatically reverts to Collect. 
8.  Copy the accelerations from the data table and find the average acceleration.

Accel
  1   ________

Acceleration Ave. _________

  2   ________




  3   ________

9.  Click on the X= button and place the cursor on different parts of 
  4   ________                  the slope and the value of the velocity and time that those points
  5   ________





  6   ________
  7   ________

10.  Click on the M= button and place your cursor at different

  8   ________


positions along the slope and note the tangent value at that

  9   ________


point.  This tangent is the instantaneous value of the slope
10   ________


at that point.  

11   ________


11.  Click on the Vel/time graph. Now click of the R= button and record
                               the slope- which is the average acceleration of the experiment?




M = __________




12.  Now click on the         button and note the integral value of the 





experiment.  This is the rise x run, or, velocity x time,





which is the distance covered during the experiment. 

13.  Click on the Accel/time graph.  Click on the Stat button and record the data from your experiment.
14.  What is the Ea and Er values of the acceleration due to gravity you measured?

        Use your average acceleration from #8 as your “O” value and 9.81 m/s2 as your “A” 

        value.
