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Conceptual Basis of Energy

Physics works on models: conceptual toys, idealizations  that reflect some features of the real world

A PER Model of Energy
· There is only one type of energy called “energy” (no “types” or “forms”)
· Energy is a quasi-material substance
· Energy can be stored in various mechanisms (e.g. motion, gravitational fields)
· Energy can transfer from one storage mechanism to another subject to rules about entropy 

New Language
· There is no useful role for the word “potential” any more. That word can be reserved for the study of fields.
· Kinetic energy = energy stored in the motion of the object (the “moving object’s energy”)
· Gravitational energy = energy stored in the gravitational field (the “gravitational field’s energy”) 

The Job of Physicists
· Keep track of the energy no matter where it is stored 

Accounting Rules

Rule #1: Define a system
· Explicitly declare which objects we will be keeping track of

Rule #2: Define the properties of “an object”
· Model objects as point particles 
· No internal degrees of freedom (no internal energy storage mechanisms, only Ek)
· Later, restriction on internal degrees can be relaxed allowing rotational and thermal kinetic energies or elastic energy

Rule #3: Define properties of objects that are field sources
· Earth is modeled as a point particle ( a massive one!) with no surface
· When we include Earth in a system it always comes with a gravitational field – for free!

Rule #4: Define the principles for change
· Energy is never created or destroyed. It only transfers between storage mechanisms.
· New energy of a system = old energy of the system objects and fields + flow in – flow out (otherwise known as the local conservation of energy)
· Restriction to energy flow due to mechanical work (forces)



Tools
Energy Flow Diagram 
· A schematic picture of the local conservation of energy
· Shows important interactions between system objects and environment objects
· Indicates directions of energy flows / transfers
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Work-Energy Bar Chart 
· A semi-quantitative picture of the local conservation of energy
· Uses bars (“blocks”) to indicate the amounts of energy in each storage mechanism at two moments in time and the work done on the system 
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