Whiteboard Problems – The Ability to Cause Change
(a) A person winds up a toy car and lets it run until it stops. Draw a series of pie charts showing who or what has the ability to cause change at each instant of time – before wind-up, after wind-up but before release, just after release, a little later, a littler later after that, after stopping.
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(b) A battery powered car is turned on and rolls across the floor for a few meters. Draw a series of pie charts showing who or what has the ability to cause change at each instant of time – before its turned on, just after it starts going, a little later, a littler later after that, a little later after that and still a little later after that (while it’s still moving)

(c) A person gives a quick shove to a box, which glides across the floor until it stops.


(d) Shade each pie wedge representing the ability to cause change stored in the motion of the object. What determines whether the earth stores ability to cause change due its motion? What determines whether the earth stores more or less ability to cause change due its motion?
1. On one whiteboard, draw a series of pie charts for the following objects as they start at the bottom of an inclined ramp and reach the top. All of the objects start and end at the same point.
(a) A frictionless cart is given a quick shove at the bottom of the ramp and just reaches an instantaneous velocity of zero at the top – before shove, just after the shove, a few pies as it rolls up and the last pie at the peak of its motion
(b) The cart is suspended by a spring at the top of the ramp. The cart is pulled back and released - before the spring is pulled, after the spring is pulled, a few pies as it rolls up and the last pie at the top.
(c) The battery- powered constant velocity car is placed at the bottom of the ramp and it rolls to the top – before the car is turned on, just after the release, a few pies as it rolls up and the last pie at the top.


(d) Shade each pie wedge representing the ability to cause change stored as gravitational from the Earth. What determines whether the earth stores ability to cause change due to gravity? What determines whether the earth stores more or less ability to cause change due to gravity?
2. For situation 2(a):

· Draw a series of at least five ability to cause change pie charts starting just after the cart is pushed and ending when the cart reaches the peak of its motion.

· Sketch ability to cause change bar graphs for the initial and final instants of time. Make sure they reflect the idea that ability to cause change is transferred and stored but never lost.

· Draw a system schema and add ability to cause change flow arrows

· Label each pie wedge and bar graph with both where and how the ability to cause change is stored. You can save repetition and space by labeling wedges and bars with single letters and including a key to the side


