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Newton's laws provide a direct introduction to
classical mechanics

there are a number of other approaches. Among
these are the formulations of Lagrange and
Hamilton, which take energy rather than force as
the fundamental concept.

there are important areas of physics in which
Newtonian mechanics fails, relativity and
quantum mechanics.



NEWTON'S FIRST LAW

Every body continues it’s state of rest or uniform
motion until it 1s compelled by an external
motion.

experiments 1n mechanics are among the hardest
1n physics because motion in our everyday
surroundings 1s complicated by forces such as
ogravity and friction.

a device known as a linear air track, which
approximates ideal conditions, but only in one
dimension.
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In a coordinate system a system moving
uniformly with respect to the track, with
constant velocity. Such a coordinate system is
called an inertial system.

Accelerated = Non — inertial



NEWTON'S SECOND LAW

The rate of change of momentum on a body
is directly proportional to the force acting
on it and the change of momentum takes
place in the direction of the force.

when air track i1s no longer 1solated.

Suppose that we pull the rider with a rubber
band.

If we move our hand ahead of the rider so that
the rubber band 1s always stretched to the same
standard length, we find that the rider moves in
a wonderfully simple way; its velocity increases
uniformly with time. The rider moves with
constant acceleration.






suppose that we try the same experiment with a
different rider, perhaps one a good deal larger
than the first.

same rubber band stretched to the standard
length produces a constant acceleration, but the
acceleration 1s different from that in the first
case.

Depends on some property of the object, which we
called mass.

mass is a measure of the resistance of
bodies to a change in motion.



As mass increases, the acceleration 1s found to be
decreasing for the same pulling. Ma = constant

stretched rubber band as "applying a force”

When we apply the force, the test mass
accelerates at some rate, a. If we apply two
standard stretched rubber bands, side by side, we
find that the mass accelerates at the rate 2a, and
1f we apply them in opposite directions, the
acceleration 1s zero.

force scale by defining the unit force as the force
which produces unit acceleration when applied to
the unit mass.



the acceleration produced by force F acting on
mass m 1s @ = FF'/m or, 1n a more familiar order, F
= ma.

force 1s a vector
Forces obey the principle of superposition

The acceleration produced by several forces
acting on a body 1s equal to the vector sum of the
accelerations produced by each of the forces
acting separately.

F - EF,
= Zma,
= mZa;
= ma

or



NEWTON'S THIRD LAW

if body b exerts force I, on body a, then
there must be a force F, acting on body b,
due to body a, such that

F,=-F,
the third law leads directly to the powerful law of
conservation of momentum.
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