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

Honors Physics, Mr. Ward – 8-28-07

Don’t save any graphs unless instructed to do so.

DO NOT exceed the voltages mentioned in the instructions!

Part 7 – Recording the position-time graphs and velocity-time graphs for three different runs.

36. Open the file ‘Motion3m’ in Data Studio.

37. Make sure the thread holding the 5 g hanger is on the pulley.  Put the constant velocity car on the track so the 5 g hanger is just above the floor.  Place a piece of tape on the track at the front edge of the car.  Lift (do not roll) the car a move it forward until the 5 g hanger is a couple inches below the pulley.  Place a piece of tape on the track at the front edge of the car.  Put the car back with its front edge at the ‘start’ tape.

38. Make sure the power supply is off.  The switch on the car should be at ‘battery’.  Set the voltage control at about 2.5 volts.  Do not change any other settings.  Turn the power supply off.  Flip the switch to ‘external’.

39. Click ‘Start’ in Data Studio, count one second, and then turn the power supply on.

40. Let the car run at constant velocity until it is a few inches from the ‘stop’ tape.  Turn the power supply off.

41. Repeat steps 37-40 using 3.5 volts.  Do not delete the data runs.

42. Repeat steps 37-40 using 4.5 volts.  Do not delete the data runs.

43. You should now have three lines on both the position and velocity graphs if you did the above correctly.

44. Flip the switch to battery, turn the voltage full off, and turn the power supply off.

Part 8 – Data analysis

45. Next we need to analyze the data.  We will look for a relationship between the position-time graph and the velocity-time graph.  We will look at the slope of the position-time graph.

46. Start with the steepest slope position graph.  Highlight the straight part of the graph in yellow as I showed.  Click on ‘Fit’ and then on ‘Linear’.  Slope intercept data will show up.  Write down the slope (with correct units).

47. Then click on ‘Fit’ and ‘Linear’ again to unhighlight the line.

48. Now do the same to the other two position lines and record the slopes (with correct units).

49. At the top of Data Studio, click on the ‘Stats’ symbol, a Greek Sigma ().  Remove the check mark on ‘Apply to all’. 

50. Now look at the velocity graph.  Starting with the highest velocity, highlight the straight part of the graph in yellow.

51. Click on ‘Stats’ and select ‘Mean’.  This will give you an average value for the velocity for that run.  Write this mean down (with correct units) below the slope you found in steps 47-49.

52. Do the same for the other two velocity lines.

53. Calculate the % difference between the two values in each of the three pairs of data.

Steep slope __________ m/s         Medium slope __________ m/s    
Shallow slope __________m/s

Highest speed __________ m/s     Middle speed __________ m/s    
Lowest speed __________ m/s

% difference __________

  % difference __________

% difference __________

54. What is your conclusion? _____________________________________________________________.

55. Hold down the ‘Alt’ key and 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.
** Tougher question: Can you use the velocity-time graph to draw the position time graph?  Yes, but we’re not going to do it today.  See if you can figure it out.  Dimensional analysis will help you.

