
CHAPTER SIX 

Potential Energy & 

Conservation energy 

1 

By: Dr. Rashad H. Mahmud 
rashad.mahmud@tiu.edu.iq 

 
2022-2023 

mailto:rashad.mahmud@tiu.edu.iq


INTRODUCTION 

 If the quantity of a subject does not change with 

time, it means that the quantity is “conserved”. 

The best way to explain that quantity is the 

energy. If the energy is conserved in a system, 

then it is known that the total amount of this 

energy remains constant even its shape changes. 
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CONSERVATION OF ENERGY   

 When a system and its surroundings undergo a 

transition from an initial state to a final state, the 

total change in energy is zero, 

3 



CONSERVATIVE AND NON-

CONSERVATIVE FORCES 

Does the work done on the object 

by the force depend on the path 

taken by the object?  
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 motion of an object under the influence of a 

gravitational force near the surface of the earth 
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A NONCONSERVATIVE FORCE 

Friction is a nonconservative force! 7 



Conservative forces 

           A force is conservative when the work done 

by that force acting on a particle moving 

between two points is independents of the path 

the particle takes between the points. 

 

8 



9 



LAW OF CONSERVATION MECHANICAL 

ENERGY 

 
 The law of conservation of mechanical energy 

states that the total mechanical energy of a 

system remains constant for conservative force 

only. This means that when the kinetic energy 

increased the potential energy decrease. 
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POTENTIAL ENERGY 
 the amount of lost kinetic energy that can be recovered 

during an interaction. When only internal conservative 

forces act on the system, the sum of the changes of the 

kinetic and potential energies of the system is zero.  

 The change in potential energy associated with a 

particular conservative force is the negative of the work 

done by that force. 
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CONSERVATION OF MECHANICAL 

ENERGY 

W K  Work-Energy Principle 

W U   Definition of Potential Energy 
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Now, we know that the work done by an object may not 

be conservative all time. Then we write the net work done 

by the force as 
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POTENTIAL ENERGY SUMMARY 

Potential energy is only associated with 

conservative forces.  It is the negative of 

the work done by the conservative force. 

The zero point of potential energy is 

arbitrary and should be chosen where it is 

most convenient. 

Potential energy is not something a body 

has by itself, but rather is associated with 

the interaction of two or more objects. 
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The Center of Mass of Two Particles   

We will use the center of mass to calculate the 

kinematics and dynamics of the system as a whole, 

regardless of the motion of the individual particles.  
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By applying Newton's Second Law we can state that  

 We can now substitute this into our expression for the 

acceleration of the center of mass: 
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IMPULSE 

 Impulse is force applied over a time period. Impulse 

can be defined mathematically, and is denoted by I:   
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MOMENTUM  

dp dv dp dp
m ma F

dt dt dt dt
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THE IMPULSE-MOMENTUM THEOREM  

f iI mv mv 

f iI p p I p    

This equation is known as the Impulse-

Momentum Theorem. Stated verbally, an 

impulse given to a particle causes a 

change in momentum of that particle.  
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CONSERVATION OF MOMENTUM 

 

 When there is no external force on the system: 

 

ext

dp
F

dt
 

0extF 

The conservation of linear momentum: 

When there is no net external force acting on a 

system of particles the total momentum of the 

system is conserved. 
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