Accelerated Motion Lab

We will use the cart, ramp, and computer to begin our investigation of accelerated motion.  In the lab we will confirm that when an object accelerated it covers a quadrically increasing distance and its velocity increases directly.  We will also learn how to use the LoggerPro to analyze complex types of motion.

Set up:

1.  Set up the ramp so that it makes about a 20o angle with the table.  Put the picket fence on the cart and line up the photogate toward the top of the ramp so that it lights when the top 12 opaque spaces pass through the gate.

2.  Turn on the interface box and open LoggerPro from the desktop of the computer.  Plug the photogate into “DG 1” on the front of the box.  Select Setup from the pull down menu and click on Data Collection.  Note how a Data Collection window appears with four tabs.  Under the Mode tab select Photogate from the pull down menu and then click on the Sampling tab and click on user defined and adjust the value to match the distance between leading edges of the 12 opaque squares (it should be 1.0 cm, or .010 m). Click OK.  Place your cursor on the words of the “Y” axis and click, note how a Y Axis Selection window comes up.  Deselect all but velocity.  Now the slope of your graph should yield you acceleration.

3.  Place the cart at the top of the ramp and note its position (you want to start your experiment at the same location each time).  The photogate should be about 1-3 cm from the front of the picket fence.  Click Start and wait for it to turn to Stop.  Release the cart, being careful to have your partner stop it before it strikes the bottom.  Click Stop. Your data should be on the right in the Table Window and the graph should be viewed on the left in the Graph Window.  Click on the R= (regression line) button on the top and record the slope value (m:____) on the data table.  Increase the Table Window by placing your cursor on the border of the table until it changes to a two sided arrow and then click and drag the border until you can see all the columns of the Table Window.  Copy down the values for the Delta T, Distance, and Velocity in the data table.  Note how the time decreases as the velocity increases!

4.  Measure the length and height of the ramp and record their values. Calculate the angle the ramp is at using the sine function and record its value.

5.  Place your cursor on the “Y” axis again and click. This time deselect velocity and select distance and press OK.  Identify and record the shape of the graph.



   Delta T   Dist   Vel


6.  Repeat the lab by slightly increasing the angle of the ramp.


Data Table:


R=

ramp length

ramp height

ramp angle

