Lab 2
1-D motion

Orientation


This experiment illustrates the time-displacement, velocity, acceleration relations using a motion detector and a mini cart with wheels. For a constant acceleration 1D motion, the displacement can be expressed as

            X(t) = X(0) + V(0) * t + ½ * a * t2
We will examine the validity of using the above equation to describe the motion of the cart on an incline plane.   
Equipments

1. iMac with DataStudioTM software.

2. PASCO Scientific workshop 750/500 multi-channel interface.
3.  PASPORT ultrasonic motion sensor. 
4. Wooden board.

Procedures
       1. Turn on the iMac. 
       2. Plug the USB cable from PASCO scientific workshop 750 into the iMac USB port;
       3. Plug the PASPORT ultrasonic motion sensor outputs into the PASCO scientific 
           workshop 750 digital input channels: Yellow-> Channel 1, Black -> Channel 2. 

       4. Open the DATASTUDIO program.

       4. Click “open activities”

       5. Open DS experiments file p01-position-time
       6. Drag-and-drop “graph” and “table” from left low panel to left top panel.   

       7. Raise one side of the wooden board to form an incline plane

       8. Put the motion sensor at the top edge of the incline plane and adjust the sensor to cover the entire path of the downhill motion of the mini car

       9. Release the mini car and click the “start” button to monitor the motion      

     10. Adjust the incline plane angle so that enough good data points can be collected. 

     11. Selectively record data from the time-displacement table (at least 15 data points)
     12. Unplug or turn off in the order of the sensor, the PASCO interface, iMac. Clean your table. 

Analysis

       Using Microsoft Exel to plot the time-displacement diagram and calculate velocity and acceleration from the time-displacement plot.
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