Activity Outline
Teacher Name:  Jim Lear                                         School: Oakland Catholic H.S.
Course Title: Physics                                               Topic/Unit: Mechanical Energy Conservation
Model Topic: Mechanical Energy Conservation during a Ball Bounce                         

Modeling Tool: Excelet 

1. List the main ideas inherent to this topic and describe how the computer model will help the students understand these ideas.

Mechanical energy is conserved under ideal situation where the only force doing work is a conservative force.  

We assume no friction or air resistance in such situations.  Examples are free-rise, free-fall, projectile motion, pendulum motion and the motion of spring-mass systems.
KE (kinetic energy) and PE (potential energy) constantly change during these motions, but their sum TME (total mechanical energy) remains constant (is conserved). 
2. Computer models are useful tools for hypothesis-testing. Describe some sample hypotheses that your students could test with this model.

Mechanical energy conservation depends on the absence of friction and air resistance.  We could collect data time, height and speed data for an object sliding down a ramp with considerable friction and show that KE and gravitational PE do change as the object descends down along the ramp, BUT total mechanical energy isn’t conserved.  Instead TME is lost in such a situation.  
3. Describe the preparation you will do with the students prior to using the model.
We will have studied kinetic energy and gravitational potential energy (I save elastic potential energy for later).  They will also be able to calculate KE and gravitational PE for motions when they know the height and/or speed of an object.
They will be familiar with the use of graphs to analyze Physics concepts.
The time, height and speed data were collected using a CBR from Texas Instruments and a TI-83+ graphing calculator with software for data collection.  They will be very familiar with this data collection process.

4. Describe how you will assess whether the students have gained the understanding you expected from the model. Include one or two sample questions, and explain how these questions will help you uncover student understanding.
A. What is true about TME for the ball at any time value when you use the interactive Excelet from the graph of TME, PE and KE vs time?

B. What is true about gravitational PE for this ball as time increases? Explain why.
C. What is true about KE for this ball as time increases? Explain why?
D. What is true about the sum of KE + gravitational PE  for ANY time value on the data chart? 

Hopefully the students will realize that TME remains remarkably constant on the graph throughout the time frame of the ball’s bounce.  Gravitational PE increases and then decreases as the ball rises and then falls (because the height of the ball increases and then decreases).  KE decreases and then increases as the ball rises and then falls (because the ball slows down as it rises toward its peak and then speeds up as it falls).  At any point in time for the ball’s motion, though, the SUM of gravitational PE and KE (in other words, TME) is virtually the same.

5. Explain why you selected this particular topic.

My students struggle each school-year with the concept of Mechanical Energy Conservation.  I hope that this interactive Excelet will allow them to better understand the concept that the sum of KE and gravitational PE is constant in certain kinds of motion (which they will be aware of and why) even though KE and gravitational PE vary throughout the motion.
