FORCE ANALYSIS
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The above list can serve as a reminder and aid when diagnosing force related problems.  Whether a force is outside or external to your choice of system is important because only external forces can cause acceleration.  The same force can be external in one system but internal with respect to another.  We can choose our system(s) to eliminate unknown forces in the problem by making these unknown forces internal forces with the correct system choice.  Internal forces are important because an internal action can cause an external reaction.  We push down on the arms of the chair to rise and the chair reacts and pushes up on our arms.  Solving tension problems for multiple strings utilizes the system technique to eliminate unknown tensions.  (See supplement on tension.)
We need to know if the net force has components that are constant because only constant components can produce a constant acceleration in that direction.  If the acceleration is constant in a particular direction, then we can apply the kinematic equations for constant acceleration to that direction.
By resolving the net force into components tangential to the system’s motion, we can infer whether or not the system will change speed, and if the net work and net power will be positive, negative, or zero.  By resolving the net force into components that are perpendicular or radial to the motion, we can infer whether or not the system will change direction.  
In the approximation of classical mechanics, we treat all forces that appear to touch our system as contact forces.  The only action at a distance or field force is the force of gravity.
Some forces appear to be active and initiate the interaction.  Other forces appear passive.  They respond to the action of the active force.  For example: static friction can be treated as a passive force that reacts to an external force attempting to cause movement between the two stationary surfaces.  If there is not an external force tangent to the surface contact, static friction will not act.  If we are standing still on a level floor, static friction will not start pushing you forward. Your leg can be the active force that initiates a reaction from friction when you push against a rough floor.
Forces that exist due to contact or the force of gravity are real.  An object that resides in an accelerated reference frame will infer pseudo forces.  The fake force will have a magnitude equal to the object’s mass times the reference frame’s acceleration.  The direction of the fake force will be opposite the direction of the reference frame’s acceleration.  Therefore, if we choose a reference frame that is accelerating, we must add the fake force to our free-body diagram.
A force whose work conserves total mechanical energy is conservative.  If the work done by a force does not depend on the path traveled by the object subject to that force, then the force is conservative.

