Acceleration Lab Using Motion Sensor, Dynamics Track, and Data Studio

Mr. Ward – 8-30-07
Part 1 – Comparing instantaneous slope on the position-time graph to a point on the velocity-time graph (three different places).

1. Open the file ‘Motion5m’ in Data Studio.

2. Make sure there are 2 batteries and 2 aluminum slugs in the battery holder.  The correct direction of the batteries alternate across the holder.

3. Wipe the track from end to end with a towel.  This is to remove any grit from the grooves.  Put the car on the track and give it a slight push.  If you hear little bumping noises, wipe the complete edge of each wheel with your fingers.  Wipe the track again and roll the car again.  Repeat this until the car rolls without making bumping noises.  This will make your runs smoother.

4. Put the fan car on the track at the starting tape with the fan blade closest to the pulley.

5. Make sure the fan’s silver toggle switch is in the off position.  (The “on” position is indicated by the white dot.)  Make sure the plug of the time pulse accessory is in the jack on the car.  Do not remove it because the fan might start.  

6. Set the time dial to ‘2’, which gives a delayed start of a few seconds followed by 4 seconds of fan.

7. Flip the fan switch on, that is, toward the white dot.  Be careful not to touch the square time pulse button yet.

8. Before you make any runs, remember that the thread should be over the smart pulley, not rubbing on anything, and the track should point toward the pulley.  If you get position and velocity curves that are not smooth, delete that data run and try again.  

9. Because acceleration is calculated from velocity, which is calculated from position, the acceleration graph you will get may be erratic.  Don’t worry; this is normal.

10. Put the mouse pointer on the “Start” button in Data Studio.  When you are ready, press the time pulse button and then click on “Start”.  After you push the button, the car should be stationary.  After a brief delay, the fan will drive the car for 4 seconds.

11. Catch the car before it hits the end tape.  Click “Stop”.  Don’t get fingers in the fan if it is still running.  Do not touch the square time pulse button again until you are ready to make another run.  If you do, the fan will start in a few seconds.  Be careful!

12. Make several runs until you have a single set of graphs that appear to be reasonably smooth.

13. When you have good data, flip the fan car toggle switch to ‘off’.

Part 2 – Comparing the instantaneous slope of the position-time graph to the instantaneous value of the velocity –time graph.

14. Click in the velocity-time graph.  Click on the ‘Smart Tool’.  To move the tool, put your little hand cursor on the lower right hand corner of the smart tool’s crosshair square.  You should see two axes with arrows.  Now you can click and drag the tool.  If you see a small ‘delta’ instead, do not click and drag.

15. Place the smart cursor (crossed arrows) on a point that is on a smooth accelerating section near the top of the velocity graph.  Record the time to 4 decimal places in tv on the data table.  Likewise, record the velocity in vinst on the data table.

16. Click in the position-time graph.  Click on the ‘Smart Tool’.  Use the smart cursor to find the two points whose times are just below and just above the time from step 15.  Write these two times in tx1 and tx2.  (The order is not important.)  Now, highlight these 2 adjacent points.  Check with the smart cursor to make sure the times are the correct ones.

17. Click ‘Fit’ and ‘Linear Fit’.

18. Record this instantaneous slope to 4 decimal places on the “instantaneous slope” line.

19. Now turn off the fit by repeating step 17.  Turn off all highlighting and the smart tool.

20. Calculate the % difference between the vinst found in step 15 and the slope found in step 18.

21. Repeat steps 14 to 20 for two other locations.  One should be near the middle of the position-time graph and the other near the bottom.  Make sure the points are in the accelerating region.  This is where the velocity graph has the same slope.  Also, select regions of the graphs that are as smooth as possible.

Part 3 – Comparing the slope of the velocity-time graph to the mean value of the acceleration graph.

22. Click in the position-time graph to get rid of any yellow highlighting and turn off the smart tool if present.  Do the same in the velocity-time graph.

23. Now click in the velocity-time graph.  Highlight in yellow the straight part of the graph.  This is the straight region from shortly after the cart starts moving up until it is shut off or until you caught it.

24. Click on ‘Fit’ and then on ‘Linear’.  Record the slope.

25. Repeat step 24 to turn off the slope.  Also remove the highlighting.

26. This next part could be a bit tricky if your acceleration graph is messy.  You want to highlight the acceleration-time graph that is directly below the straight part of the velocity time graph you used in step 23.

27. Now click on the down arrow to the right of the stats () box.  Click on ‘Mean’ to find the average value of the acceleration data highlighted.  Record this value.

28. Find the % error between the value just recorded in step 27 and the slope from step 24.

29. Turn off all slope, highlights, etc. when finished.

 Part 4 – Checking the acceleration of the stationary car.

30. Highlight the part of the acceleration graph that occurs before the car started moving.

31. Now click on the down arrow to the right of the stats () box.  Click on ‘Mean’ to find the average value of the acceleration data highlighted.  Record this value.

32. This number should, of course, be very close to zero.

33. Turn off all slope, highlights, etc. when finished.

34. Before you print, save this Data Studio file to the Z-drive of each lab partner and save it to the desktop.  Print a copy for each partner using the ‘Print Screen’ method we used on the previous lab.  If you forget how, here it is: Press the ‘Print Screen’ (PrtSc) key.  Then open Word and go to File> Page Setup.  Set all margins at 0.5 inches.  Then go to Paper Size, and click Landscape and OK.  Hit ‘Enter’ once and then Ctrl-V to paste.  Your screen dump should show up.  Go to the upper left hand corner and type the lab partner names.  Print one for each partner.
35. Shut the computer down if you are in 3rd or 9th period but do not close the lid.  (If the lid is closed before the nearly invisible power light is off, the computer will go into sleep mode and will not actually shut down.)  If you are in 1st or 6th, log off and reboot the computer.  

