ENGINEERING MECHANICS

EQUILIBRIUM OF A PARTICLE
Recall that a particle has mass but a size that can be neglected.
Conditions for the Equilibrium of a Particle
A particle is in equilibrium provided it is at rest if originally at rest, or has a constant velocity if originally in motion.

Newton’s law of motion states that if the resultant force acting on a particle is zero, then the particle is in equilibrium.  Hence
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F = 0
equation of equilibrium
The Free Body Diagram

To apply the equation of equilibrium, all forces acting on the particle must be accounted for.  This is accomplished with the aid of a free body diagram.
Springs

The force developed by a linear spring is given by
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Where k is the spring stiffness and s is the elongation or compression length of the spring.
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Where lo is the original length and l is the final length of the spring.
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Cable and Pulleys
In this context, all cables are assumed to have negligible weight and cannot be stretched.

Cables can only support tension or “pulling” force.

The tension in a cable is constant through out its length.
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Procedure for Drawing a Free Body Diagram (FBD)
1) Imagine the particle to be isolated from its surroundings and sketch its outlined shape.

2) Indicate all forces on the particle.

3) Label the forces of known magnitude and direction.  Letters are used to label unknown forces, assume its direction.  A negative solution indicates the assumption was in the opposite sense.

Coplanar Force System

Note that coplanar forces are forces lying in the same plane (2 – dimensional).
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If the particle is in equilibrium:


[image: image6.wmf]å

F = 0


[image: image7.wmf]0

=

+

å

å

j

F

i

F

y

x


Hence
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To analyse a coplanar force system draw the FBD and apply the equation of equilibrium

Examples

Draw the free body diagram for the crate and ring at A.
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Draw the free body diagram for the ring at C and E and the cord CE.
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Draw the free body diagram the sphere and the knot at C.
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Cable is in tension
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