Newton’s 2nd Law of Motion

Putting “Newton’s 2nd Law of Motion” in Recognizable terms:  Newton’s 2nd Law of Motion states that the acceleration of an object is produced by a net force in the same direction as the acceleration, is directly proportional to the magnitude of the net force, and inversely proportional to the mass of the object.  This means that the acceleration (a) of an object is dependant on a force applied to the object and the mass of the object.

Putting “Newton’s 2nd Law of Motion” in Conceptual terms:  Newton’s 2nd law basically says the net force (unbalanced) (Fnet) is equal to the mass (m) times the acceleration (a) and as a result the object will accelerate in the same direction as the (unbalanced) net force.  

Putting “Newton’s 2nd Law of Motion” in Mathematical terms: Using the formula that can be derived from Newton’s 2nd law, a = F/m or F = m * a, you are able to calculate acceleration of an object given the unbalanced force applied to the object and the mass of the object.  Realize the 2nd law includes the 1st law as a special case, for when the net force is zero, the acceleration will be zero, and so an object in motion stays in motion or if at rest stays at rest. The 2nd law also includes how the object's velocity changes as a result of an unbalanced force applied and the mass of the object.

Putting “Newton’s 2nd Law of Motion” in Process terms:  Thus, because of Newton’s 2nd law of motion, the acceleration of an object is a quantifiable concept.  We are able to use this Law of Motion to make predictions about the acceleration of an object given the net force and mass.  The implications here are four fold:  1) if the net force increases and the mass stays the same the acceleration increases, 2) if the net force decreases and the mass stays the same the acceleration decreases, 3) if the net force remains constant and the mass decreases the acceleration increases, and 4) if the net force remains constant and the mass increases the acceleration decreases.  It is also possible to show that if mass and force increase or decrease by the same factor, the acceleration will have no change as illustrated below.

Putting “Newton’s 2nd Law of Motion” in Applicable terms:  Newton’s 2nd law is easily explained by looking at the free fall of 2 different objects with no air resistance.  If one object is 1000 times more massive, it will have 1000 times more force acting on it due to gravity. If an object has a mass of m and a force of gravity of W (Weight), then the heavier object will have a mass of 1000*m and a force of gravity of 1000*W. The acceleration of both objects will be the acceleration of gravity, g, since by Newton's 2nd Law, a = F/m, in this case g = W/m = (1000*W)/(1000*m). This shows that, with no air resistance, all objects no matter the mass will accelerate at the same rate when acted on by gravity. This is illustrated by Galileo's famous experiment where he dropped a small metal ball and large cannon ball from the Leaning Tower of Pisa. Both balls accelerated at the same rate and hit the ground at the same time.  
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