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Newton's Second Law of Motion 

Kinetics is a branch of dynamics that deals with the relationship 

between the change in motion of a body and the forces that cause this 
change. 
The basis for kinetics is Newton's second law, which states that when an 

unbalanced force acts on a particle, the particle will accelerate in 

the direction of the force with a magnitude that is proportional to the 
force. 
Newton's  second law of motion may be written in mathematical form as 
 
               F = ma 
 
 

The Equation of Motion 
When more than one force acts on a particle, the resultant force is 
determined by a vector summation of all the forces; i.e.,      . For 
this more general case, the equation of motion may be written as 
 
              
 
 

Equations of Motion: Rectangular Coordinates 
 
When a particle moves relative to an inertial x, y, Z frame of reference, 
the forces acting on the particle, as well as its acceleration, can be 
expressed in terms of their  i, j, k components 
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