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 Potential Energy 

  Introduction: 

Potential energy is a form of energy that an object possesses due to its position or state. 
There are different types of potential energy, and in this chapter, we will focus on 
gravitational potential energy. 

  Gravitational Potential Energy:  

 

Gravitational potential energy (U) is the energy an object possesses due to its position in a 
gravitational field. The formula for gravitational potential energy is given by: 

U = m⋅g⋅h 

Where: 

 U is the gravitational potential energy, 

 m is the mass of the object, 

 g is the acceleration due to gravity, and 

 h is the height of the object above a reference point. 

  Units of Gravitational Potential Energy: 

 The SI unit of energy is the joule (J). Gravitational potential energy is also measured in 
joules. 

  Relation Between Work and Gravitational Potential Energy: 

 The work done (W) against gravity when lifting an object to a certain height is equal to the 
change in gravitational potential energy. Mathematically, it is expressed as: 

W=ΔU 

Where:  

 W is the work done, 

 ΔU is the change in gravitational potential energy. 



  Zero Reference Point for Gravitational Potential Energy: 

 

 The choice of the reference point for gravitational potential energy affects the sign of the 
potential energy. Usually, the ground level is chosen as the zero reference point, and 
objects above this level have positive potential energy, while objects below have negative 
potential energy. 
 

  Conservation of Mechanical Energy:  

In the absence of non-conservative forces (like air resistance or friction), the total 
mechanical energy (sum of kinetic and potential energy) of a system remains constant. This 
is known as the conservation of mechanical energy.  

Emechanical = K+U  

Where: 

 Emechanical is the total mechanical energy, 

 K is the kinetic energy, 

 U is the potential energy. 

  Application of Gravitational Potential Energy: 

Understanding gravitational potential energy is crucial in various real-world applications, 
such as designing roller coasters, analyzing the motion of projectiles, and understanding 
the behavior of objects in a gravitational field. 

  Conclusion: 

Gravitational potential energy is a concept that helps us understand how energy is stored 
in objects based on their position in a gravitational field. It plays a significant role in 
mechanics and has practical applications in various fields. 
 


