Force

Putting “Force” in Recognizable terms:  Force is a push or pull on an object that may result in an object with mass accelerating. The standard unit of force is a Newton (N) which is the amount of force required to give a 1-kg mass an acceleration of 1 m/sec2.  Force has both magnitude and direction and therefore it is a vector quantity. Typically directions noted as forward, up, or to the right are chosen as positive vectors, that is, force and acceleration are positive in any of those directions. Therefore, a force or acceleration quantity that is backward, down, or to the left would be considered negative.

Putting “Force” in Conceptual terms:  More than one force can act between objects or on a single object. If forces are balanced, meaning all the forces acting on an object cancel each other out than the object is at rest or in a state of constant motion. When forces on an object are unbalanced, the object’s motion will change or accelerate. Forces fit into two broad categories: contact and “action-at-a-distance”.  Contact forces are forces that act directly on an object and might include: Frictional Force, Normal Force, Air Resistance Force, Applied Force, and Spring Force.  Typical action-at-a-distance forces include:  Gravitational Force, Electrical Force, and Magnetic Force.  

Putting “Force” in Mathematical terms: The force on an object can be calculated by looking at the individual or components of forces that are acting on the object.  Newton’s first law states that an object at rest tends to stay at rest and an object in motion tends to stay in motion unless acted on by an unbalanced force.  The net force on an object is the sum of all the forces (both contact and action-at-a-distance) acting on the object.  If the object is at rest or moving at constant velocity the sum of the forces are balanced and cancel out.  If the object is accelerating or decelerating, the forces do not cancel and the direction of the motion change of the object can be determined by the unbalanced force applied to the object using Newton's Second Law: Fnet = ma where “Fnet” is net force, “m” is mass, and “a” is acceleration.

Putting “Force” in Process terms:  Thus, the forces affecting an object can be calculated by looking at the sum of the individual forces at work on the object and the resulting movement, if any.  By looking at individual forces on an object rather than just whether an object is moving or at rest can help you understand how and why the object is behaving the way it is.

Putting “Force” in Applicable terms:  Force is a push on an object that may change its speed and direction as a result of acceleration.  It can be thought of as the force required to change the motion of an object in a desired direction or to maintain an object at rest. 
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Centripetal Force
The magnitude of the centripetal force on an object of mass m 
moving at a speed v along a path with radius of curvature r is:
FC = mv2
          r
The direction of the force is toward the center of the circle in which the object is moving, or the osculating circle, the circle that best fits the local path of the object, if the path is not circular.
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