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 Potential energy   

 

Gravitational Potential Energy  

We consider first the motion of a particle of mass   

m in close proximity to the surface of the earth, 

where the gravitational attraction (weight) mg is 

essentially constant, Fig. The gravitational 

potential energy Vg of the particle is defined as the 

work mgh done against the gravitational field to 

elevate the particle a distance h above some 

arbitrary reference plane (called a datum), where Vs is taken to be zero. Thus, we 

write the potential energy as  

 
 

This work is called potential energy because it may be converted into energy if 

the particle is allowed to do work on a supporting body while it returns to its 

lower original datum plane.  

 

In going from one level at h = h1 to a higher level at h = h2, the change in 

potential energy becomes  

 
 

The corresponding work done by the gravitational force on the particle is -mgΔh. 

Thus, the work done by the gravitational force is the negative of the change in 

potential energy.  
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When large changes in altitude in the field of 

the earth are encountered, Fig., the 

gravitational force 

 is no longer constant. 

The work done against this force to change the 

radial position of the particle from r1 to r2 is 

the change (Vg)2 — (Vg)1 in gravitational 

potential energy, which is  

 

 

It is customary to take (Vg)2 = 0 when r2 = ∞, so that with this datum we have 

 

 

In going from r1 to r2, the corresponding change in potential energy is 

 

 

 

Elastic Potential Energy: The second example of potential energy occurs in the 

deformation of an elastic body, such as a spring. The work which is done on the 

spring to deform it is stored in the spring and is called its elastic potential 

energy Ve.   

 



University of Anbar                                                                                                     Dynamics (DWE2304) 

College of Engineering                                                                                                Dr. Ahmed T. Noaman 

 Department of Dams & Water Resources Eng.                                                          Dr. Ghassan S. Jamil  

Phase: 2 

                                          

 

Semester I (2019-2020) 

 

 84 

 

 

If the deformation, either tensile or compressive, of a spring in-creases from x1 to 

x2 during the motion, then the change in potential en-rgy of the spring is its final 

value minus its initial value or  
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