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Planar Kinetic Equations of Motion

In the following analysis we will limit our study of planar kinetics to 
rigid bodies which, along with their loadings, are considered to be 
symmetrical with respect to a fixed reference plane. Since the 
motion of the body can be viewed within the reference plane, all 
the forces (and couple moments) acting on the body can then be 
projected onto the plane. An example of an arbitrary body of this 
type is shown. Here the inertial frame of reference x, y, z has its 
origin coincident with the arbitrary point P in the body.
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Equations of Motion: Translation
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Procedure for Analysis
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Equations of Motion: Rotation about a Fixed Axis
Consider the rigid body (or slab), which is constrained to rotate in the vertical plane about a fixed axis 
perpendicular to the page and passing through the pin at O. The angular velocity and angular acceleration 
are caused by the external force and couple moment system acting on the body. Because the body’s center 
of mass G moves around a circular path, the acceleration of this point is best represented by its tangential 
and normal components. The tangential component of acceleration has a magnitude of 

and must act in a direction which is consistent with the body’s angular acceleration α.
The magnitude of the normal component of acceleration is 

This component is always directed from point G to O, regardless of the rotational sense of ω.

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

Procedure for Analysis

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

Equations of Motion: General Plane Motion

The rigid body (or slab) is subjected to general plane motion caused by the 
externally applied force and couple-moment system. 
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The free-body and kinetic diagrams for the body are shown. If an x and y 
inertial coordinate system is established as shown, the three equations of
motion are

In some problems it may be convenient to sum moments about a point P 
other than G in order to eliminate as many unknown forces as possible 
from the moment summation. When used in this more general case, the 
three equations of motion are
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