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A mechanical system is defined as a body or group of bodies which can be
conceptually isolated from all other bodies. A system may be a single body
or a combination of connected bodies. The bodies may be rigid or nonrigid.



Once we decide which body or combination of bodies to analyze, we then treat 
this body or combination as a single body isolated from all surrounding bodies. 
This isolation is accomplished by means of the free-body diagram,









The representations are not free-body diagrams, but are
merely elements used to construct free-body diagrams. Study these nine
conditions and identify them in the problem work so that you can draw
the correct free-body diagrams.



Construction of FBD

• Decide which system to isolate. The system chosen 
should usually involve  one or more of the desired 
unknowns.

• Next isolate the chosen system by drawing a diagram 
which represents its complete external boundary.

• Identify all forces which acts on the isolated system as 
applied by the removed contacting and attracting 
bodies, and represent them in their proper positions 
on the diagram of the isolated system.

• Show the choice of coordinate axes directly on the 
diagram. 











In each of the five following examples, the body to be isolated is shown in the left-
hand diagram, and an incomplete free-body diagram (FBD) of the isolated body is
shown on the right. Add whatever forces are necessary in each case to form a
complete free-body diagram. The weights of the bodies are negligible unless
otherwise indicated. Dimensions and numerical values are omitted for simplicity.
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We defined equilibrium as the condition in which the resultant of all forces and 
moments acting on a body is zero. Stated in another way, a body is in equilibrium if all 
forces and moments applied to it are in balance. These requirements are contained in 
the vector equations of equilibrium, Eqs. 3/1, which in two dimensions may be written 
in scalar form as
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