Position, Velocity, & Acceleration LAB
Objective: In this lab, you will be studying position, velocity and acceleration by observing a rolling object on an inclined plane.  You will use tables, graphs, and equations to make observations about the motion of the object.

Materials:  Rolling object, timer, inclined plane

Procedure:   

1. Members of the group should be positioned 1 meter apart on the inclined plane.
2. Release your mobile object from a resting position at the top of the ramp.  
3. Everyone begins their stopwatches when it is released.  
4. Each member should stop their watches as the object goes past them. 
5. Record your data in a table, using time and position.
Analysis:

1. Create a table of data, using time and position and make a graph using equal units along each axis.
2. Calculate your average velocity for each time interval.  (If you travel forward 20 inches in 5 sec, what is your velocity?).  Make a table of time and velocity, using the midpoint of the time intervals for the time in the table.  

3. Create a table of data, using time and average velocity and make a separate graph using equal units.
4. Calculate average acceleration for each time interval. Again, use the midpoints of the time intervals.  Remember that acceleration can also be negative. 
5. Create a table of data, using time and average acceleration and make a separate graph using equal units.

6. a. On your calculator, plug in points and create a scatter plot for your data on position.  Find a regression equation that matches this data and tell why you chose it (you will have to decide between a line, quad, cubic, exp, etc.).  Graph this equation on your position graph.
b. Take the derivative of your position regression and graph it on the velocity graph.  Does this look like your velocity graph?  Does it match the velocity regression equation?  Compare the two.  
c. Take a second derivative and graph it on the acceleration graph. Compare to your acceleration graph.  Sum up all of this information in your lab report.

7. Write a lab report detailing this lab. Include all your tables, graphs, and information and explain what you did in this lab in an organized well-thought out manner. Explain the actual lab and the gathering of data, explain errors that may have occurred, mathematical relationships, regression equations, and explain all graphs and tables.   Some things to explain, but not all include:  why did I ask you to use the midpoint of time?, what units should you use for position, velocity and acceleration, and why?, what would happen if you released your object from a later point on the ramp?, are there any outliers?, what is the difference between continuous and discrete graphs and how do they apply to this lab? Look for mathematical relationships in all you do.
Bonus:  How does the Mean Value Theorem apply to the lab?  If the MVT is applicable, find c.
GRADING RUBRIC

DUE DATE: This will count as 70 points, MUST be typed, and is due Tuesday, January 12 (A Day) or Wednesday, January 13 (B Day).  Late work will be marked down 1 letter grade each day. You may turn it in early.

Mathematical Computations:

Data Tables of Position, Velocity, and Acceleration



Rubric Grade:  ________
Graphs of Position, Velocity, and Acceleration




Rubric Grade:  ________

Position Regression Equation, Velocity and Acceleration Derivatives

Rubric Grade:  ________
Analysis/Report:
Explanation of Lab








Rubric Grade:  ________
Explanation of Tables and Graphs






Rubric Grade:  ________
Comparison of Equations to Tables and Graphs




Rubric Grade:  ________
Explanation of mathematical relationships/errors



Rubric Grade:  ________
Presentation:

Presentation/neatness of lab report





Rubric Grade:  ________
Writing (clear, proper punctuation, grammar, spelling)



Rubric Grade:  ________
Overall Rubric Grade:  __________ = __________ % = __________ /70 points

Grading rubric							


5 (100% A+) – Student demonstrates a superior understanding of the task. Work is detailed and communicated clearly.


4 (90%  A) – Student demonstrates a solid understanding of the task, but is lacking in detail.


3 (80% B) – Student demonstrates a proficient understanding of the task, but there has been some minor mistake or  


         omission made.


2 (70% C) – Student demonstrates sufficient understanding of the task, but cannot do so consistently. 


1 (60% D) – Student demonstrates partial understanding.   Multiple mistakes have been made.


0 (50% F) – Student demonstrates very limited understanding, but has relevant work.  


Ø (0% F) – Student makes no attempt at the task OR shows no understanding by providing irrelevant work. 











