
Losing your marbles!!!

Acceleration is the change in velocity per unit of time.   It can refer to something speeding up (accelerating) or slowing down (decelerating).  During the lab you will investigate the effects on acceleration and determine if an object has a constant velocity or a constant accleration.
Materials:
Marble

Hot wheel track

Tape

Meter stick

Blocks for the ramp
Stopwatches

Procedure:  
1. Mark off a length of 5 meters.  Additionally, place a marker at each meter within the 5 meter runway.  
2. At the beginning of a runway set up a ramp using the race track and the blocks.  You will need to have the ramp high enough so that the marble will travel the entire length of the runway.  The end of the ramp should be even with the zero mark on the runway.  
3. Launch your marble.  Start timing when the marble hits the beginning of the runway on the floor.  Measure the time that the marble takes to travel the 5.0 meters.  Record the time and distance in a table that you set up.  
4. Repeat the run 3 more times, each time recording your information in the table you created.
5. Now measure the time it takes the marble to pass each marker.  Practice the run to make sure all the information will be collected accurately.  Be sure to divide the timing and recording among the group members.
6. Launch your marble.  Measure the time it takes the marble to travel to each meter marking.  Record the time and distance in a table that you create.  Repeat the run 3 more times, each time recording the information in the table.
Analysis:

1.  Calculate the velocity for each of the four trials in the 5.0 meter run.
2.  Graph the distance vs. time for each of the 4 trials.

3.  Calculate the slope of each of the lines.

4.  Calculate the velocity of the marble at the 1 meter mark, the 2 meter mark, the 3 meter mark , the 4 meter mark, and the 5 meter mark for each trial.
5.  Graph velocity vs. time for the 1 meter, 2 meter, 3 meter, 4 meter, and 5 meter mark for each trial.
6.  Calculate the slope of each of the lines.

7.  Calculate the acceleration of each of the trials.

Conclusion: (Questions to be answered within the conclusion)
Did the marble travel at a constant velocity?  Explain.  How does the slope of the distance vs. time graph compare to the velocity calculations of the four 5 meter trials?  Explain.  How does the slope of the velocity vs. time graph compare with the acceleration calculations?  Explain.  Did the marble travel at a constant acceleration?  Explain.  How could you make the marble decelerate or accelerate at a faster rate?
