
Fundamental Equations of Dynamics 
 

 
 

KINEMATICS 

Particle Rectilinear Motion 

General case  Constant a = ac 
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Particle Curvilinear Motion 

Rectangular  Tangential and normal  
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Radial and transverse 
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Relative Motion 
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Rigid Body Motion About a Fixed Axis 

General case  Constant  α = αc 

dt
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For Point P 

s = r      v = r       at = αr       an = 2
r 

General Plane Motion - Translating Axes 
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KINETICS 

Mass Moment of Inertia  dmrI 2
 

Parallel Axis Thm.: 
2mdII G    

Radius of Gyration:  
m

I
k   

 

Equations of Motion 

 Particle 

amF   

Rigid Body (Plane Motion) 

GamF    G: center of mass; 
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or OO IM           (pure rotation about 0) 
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Principle of Work and Energy 
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 Kinetic Energy 
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 Work 

  Definition    dtvFrdFU  

  Gravity   12 yymgU g   

  Spring   2
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  Couple Moment  MU M

 Conservation of Energy T1 + V1 = T2 + V2 

 Potential Energy 
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Principle of Impulse and Momentum 
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Rigid Body 
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Coefficient of Restitution 
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