
Chapter 8

Potential Energy and 

Conservation of Energy



Introduction

ïA lady out of town called her husband: ñhow is 

my cat?ò ñit died yesterday,ò her husband 

replied. ñYou should say it in a polite way to let 

me feel better,ò she said. ñFor example, you 

should say it first climbed to the ceiling and then 

fell. After several days of medical treatment, 

finally it was gone.ò Then, she asked: ñHow is 

my dad doing? He was not feeling well when I 

left.ò After a short silence, her husband said: ñAt 

first, he climbed to the ceilingéò

ïhttp://www.youtube.com/watch?v=MjFi7YxOT3E

&feature=related

http://www.youtube.com/watch?v=MjFi7YxOT3E&feature=related
http://www.youtube.com/watch?v=MjFi7YxOT3E&feature=related


8-2 The Gravitational potential energy

If ball (mass m) is on the shelf with height h, we 

say that the ball has gravitational potential 

energy Ug = mgh

How can we change the gravitational potential 

energy? We should do work to the system.



8-2 The Gravitational potential energy

W = mgy

= Ui-Uf

= - (Uf-Ui)

= -DU

W = -DUg

This is the formal definition 

of the gravitational potential 

energy



8-2 The elastic potential energy

Springs:
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2

1
kxUel =

How do you change 

the elastic potential 

energy? Do work!



8-3 Conservation of Mechanical Energy

Definition of mechanical energy:

Using this definition we find:

Or equivalently:



8-3 Conservation of Mechanical Energy

Energy conservation can make kinematics 

problems much easier to solve:



Conservative forces

ÅIf the work done by 

the force does not 

depend on path, the 

force is called 

conservative force. 

Gravity and elastic 

forces are 

conservative force.



Nonconservative forces

ÅIf the work done 

by the force 

depends on the 

path, it is 

nonconservative

force. Friction is 

noconservative

force.



8-4 Work Done by nonconservative Forces

In the presence of nonconservative forces, the 

total mechanical energy is not conserved:

Solving,



8-4 Work Done by Nonconservative Forces

In this example, the 

nonconservative force 

is water resistance:



8-5 Potential Energy Curves and 

Equipotentials

The curve of a hill or a roller coaster is itself 

essentially a plot of the gravitational 

potential energy:



8-5 Potential Energy Curves and 

Equipotentials

The potential energy curve for a spring:


