Potential energy is only associated with forces for various systems that meet the following criteria:

1. The system consists of two or more particles.

2. A force acts between a particle-like object in the system and the rest of the system.

3. When the system configuration changes, the force does work (call it W1) on the particle-like object, transferring energy between the kinetic energy KE of the object and some other form of energy of the system.

4. When the configuration change is reversed, the force reverses the energy transfer, doing work W2 in the process.

When W1 = -W2, the force is said to be a conservative force.

Tests as to whether or not a force is conservative:

· Another way of testing for conservative forces:  the net-work done by a conservative force on a particle moving around any closed path is zero.

· Another way of testing for conservative forces:  the work done by a conservative force on a particle moving between two points does not depend on the path taken by the particle.

The change in potential energy is defined as:  
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Using Potential Energy Instead of considering the

 Work done by Conservative Forces

This example illustrates how “potential energies” are really just a different way of incorporating the work done on an object by forces with specific characteristics that we call label as CONSERVATIVE FORCES.

	Consider the example of an object being thrown up with an initial velocity vo.  It travels

from Point A to Point B, a distance of h, as shown, stops, and then falls from Point B to Point A.
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A conservative force will be one that does NO net work as the object moves from a starting point and then returns to the same starting point.

In our example:

The work done by gravity (the only force) in going from A to B:

-(mg)h
The work done by gravity (the only force) in going from B back to A:
(mg)h
When added together, the total work done by gravity will be zero.  Gravity is a conservative force.
To find the final velocity v when the object falls from B to A, we can apply the WORK-KE THEOREM and consider the work done by gravity on the object:

W = (KE

Wgravity = mgh = ½ (m)v2 – ½ (m)vo2
Solving for v, v = [(2)(gh + ½ vo2)]1/2
Since vo = 0, then v = (2gh)1/2
Using the concept of potential energy (PE) is an equivalent way of finding v IF WE DON’T CONSIDER THE WORK DONE BY GRAVITY.  

· General relationship:
Wall forces = (KE 

· Breaking work up:

Wall non-conservative forces + Wconservative forces = (KE 

· Breaking out work of 

conservative forces:

Wall non-conservative forces + Wgravity + Wspring forces = (KE 

· Definition:


Wgravity = -(GPE 

· Definition:


Wspring forces = -(EPE 

· Substituting:


Wall non-conservative forces + -(GPE + -(EPE = (KE 

· General relationship:
Wall non-conservative forces = (KE + (GPE + (EPE
To see that the two options (considering GPE vs. considering the work done by conservative forces) are equivalent, lets once again find the velocity v when the object falls from B to A only this time lets utilize potential energies instead of the work done by conservative forces:

Wnon-conservative = 0 = (KE + (GPE + (EPE

There is no elastic potential energy in this problem.  Therefore (EPE = 0.  Also, there is no work done by non-conservative forces (because there are no non-conservative forces acting)
0 = [½ (m)v2 – ½ (m)vo2] + [mgh - mgho]

If we set the ground to be h=0, then ho has the positive value of h.  Also, vo is again zero.  Solving for v:

0 = [½ (m)v2 – 0] + [0 - mgho] = [½ (m)v2 – 0] + [0 - mgh]

v = (2gh)1/2
This is identical to what we found using the other method.  Hurray for physics!!!
General relationship for Gravitational Potential Energy = GPE = mgh
General relationship for Elastic Potential Energy = EPE = ½kx2
k = the spring constant

x = the total deflection, or change in length, of the spring
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