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Chap 4 Issac Newton and the Laws of Motion

Newton’s “Miraculous Year”: 1665

Einstein’s “Year of Miracles”: 1905

First Law

Newton’s First Law of Motion (law of inertia)

If the net force exerted on an object is zero, the object 
will continue in a state of rest or in a state of motion 
at a constant speed along a straight line.

A force is a push or pull, either by contact or from a distance 
(field force).  The net force on an object is the vector sum of all 
the forces acting on this object.
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Balanced and Unbalanced Forces

Second Law

Newton’s Second Law of Motion

The acceleration of an object as a result of a net external force is 
proportional to the net force and has a magnitude that is 
inversely proportional to the mass.  The direction of the 
acceleration is the same as the direction of the net force.
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m

F
a 


 amF




F ma



3

Breaking into its components (in 2D),

we get and

The acceleration in x-direction (y-direction) is related only 
to the x-components (y-components) of the external forces.  

The motion along the x-direction can be treated 
independently of the motion/forces along the y-direction, 
and vice versa.

Vector Nature of Force and Acceleration

XX amF  YY amF 

amF




Unit of Force: newton (N)

Examples
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Newton’s Third Law of Motion

Newton’s Third Law of Motion (action-reaction)

Whenever one body exerts a force on a second body, the second 
body exerts an oppositely directed force of equal magnitude on 
the first body.  For every action, there is an equal and opposite 
reaction.

Problems
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Problems


