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2.3 Potential Energy
2.3.0.1 Potential Energy = U = Energy Associated With Position
2.3.1 Gravity

Gravitation Potential Energy of a mass m at height z is given by:

2.3.1.1 U = mgz
2.3.1.2
E = Total Mechanical Energy


    = Kinetic Energy + Potential Energy


    = K + U 

If the falling object is initially at rest at z = h

Its initial potential energy Uinit = mgh

Its initial kinetic energy Kinit = 0

The instant before the mass hits the ground (z=0):

U = 0

K = mgh (Justification 2.1.5.5)
2.3.1.3
Conservation of Total Mechanical Energy

E = Constant
Alternative ways of thinking about this are:

· Force does work on the mass and kinetic energy increases.

· Potential energy is converted in Kinetic energy as it falls.

We can also define U = 0, at a height above the ground, at z = z*, i.e. U = mg (z-z*)

E(z=h)
= 0 + mg (h-z*)

     Kinetic Energy

E(z=0)
= mgh + mg (0-z*)


= mg(h-z*)

i.e. E is still conserved.   So the position of U=0 can be defined at any point.

So Kinit + Uinit = Kfin +Ufin
But W = Kfin - Kinit

= Uinit - Ufin

= 
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2.3.2 Springs
Elastic Potential Energy of mass on a spring is given by:
2.3.2.1
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A parabolic function with a potential well.
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From 2.2.3.2
U = 
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From 2.2.4.1
K = 
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Hence: E = K + U


   = 
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   = Constant
E 
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2.3.3 Power
2.3.3.1
Power = P
                      
= Rate Of Doing Work



= 
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In a short time dt

dW = F dx

2.3.3.2
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Hence
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Integrating by parts:
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Valid for any force.
2.3.4
Conservative Forces

2.3.4.1
Forces for which E is constant
Non conservative force are covered in lecture 2.6

If E = Conservative, 
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2.3.4.2 The Work Energy Theorem shows for a conservative force 
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For small distances dx

dW = F dx

If the force is conservative dW = -dU

2.3.4.3 With a conservative force 
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e.g. for springs
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             Which is Hooke’s Law.
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