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Cartesian Coordinates 

 

Acceleration: 

 

Dependent Motion 

Motion of one particle can depend on motion of another (e.g. if connected by cord) 

 

 

 

Position: 

 

Velocity: 

 

Velocity Magnitude: 

 

Constants 
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Relative Motion of Two Particles 

 

 Example 

 

Force and Acceleration 

Law of Gravitational Attraction 

 

Equations of Motion in Rectangular Coordinates 

 

vA and vB are absolute velocity measured 

from fixed frame. 

VB/A is relative velocity observed from 

translating reference. 

Each vector represented in i and j 

components. 

�� � �� � ��/� 

�� � 90						 

�� � 67.5 cos 45 	 � 67.5 sin 45 	 

��/� � 42.3	 � 47.7� 

|��/�| � 63.8	��/  
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Work and Energy 

Total kinetic energy of rigid body: 

 

 

 

Work of Forces 

Work done on object/spring is negative. 

Weight Force Spring Force 

  

 
 

Forces that do NOT do work: 

 

Work of a Variable Force: 

 

Conservation of Energy 
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For rotation about point O: 

Work of moment: 

 

From external force kinetic potential 


