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The Law of Conservation of Energy: 

According to this law, Energy can neither be created nor be destroyed. It can only 
be converted from one form to another. The total energy before and after the 
transformation remains the same. The law of conservation of energy is valid in all 
situations and for all kinds of transformations. 

  

The Law of Conversation of Mechanical Energy: 

The quantity (K + U) is called the total mechanical energy of the system. Where K 
is the Kinetic energy and U is the Potential energy. Thus the sum of the kinetic and 
potential energies of the body is constant. It is known as the law of conversation of 
mechanical energy.  

i) The conservation of mechanical energy for a body falling freely under 
gravity: 

To illustrate the law of conservation of mechanical energy let us take an example 
of a body falling freely under gravity. 

Suppose a body of mass m be at a point A and its height is h. Let the velocity at the 
point B after falling a distance x be v1 and at the point C after falling a distance h be 
v2. 
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From the equations (1), (2) and (3) it is clear that during the free fall of the body its 
potential energy decreases and kinetic energy increases by an equal amount. 
Therefore, the total mechanical energy (K + U) remains constant at all points. (Here 
the air resistance on the motion of the object has been ignored). There is thus a 
continual transformation of gravitational potential energy into kinetic energy. 

 

 

 



 

ii) Conservation of Energy in Simple Pendulum: 

In the adjacent figure, P is the mean position of the pendulum. When it is brought 
to either of the sides (say A or B), it rises to the height h from the mean position. At 
this point, the pendulum gains only potential energy and its kinetic energy remains 
zero. When it is released 
from this position, it 
swings to the other 
extreme side through the 
point P. At P, it gains 
maximum kinetic energy 
and its potential energy 
becomes zero. This way 
during the to and fro 
motion of the pendulum, 
the energy 
transformations take 
place. 

 

 

 



 

 

Conclusions: 

i) At the extreme positions A and B, all the energy is potential. 
ii) At the mean position P, all the energy is kinetic. 
iii) At all other positions, the energy is partly potential and partly kinetic. 
iv) The bob does not oscillate forever and it comes to rest because of air 

resistance.  
v) The law of conservation of energy is not violated here, because the energy 

lost by the pendulum to overcome friction is gained by its surroundings. 
Hence the total energy of the pendulum and the surroundings system 
remain conserved.  
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