Center of Mass, Conservation of Mo-
mentum:
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In a continuous approximation,

Cem = %/rd[\/l.

The.importance of the center of mass is that it is the
point that obeys Newton’s 2nd Law:

EZ'F?Xt - Macm.

Note that if no external forces act on a system, vem
is a constant.

Total Momentum:

P=Ym;v, = Mv¢n.

CONSERVATION OF MOMENTUM:

Since
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This means that if no external forces act on a system,
its total momentum P cannot change!

System Kinetic Energy:

The kinetic energy is a scalar so for a system of par-
ticles of mass m;, we have

K = %Zmzvf

What is more, we can partition the kinetic energies
for a complex system, into a center of mass kinetic
energy of the system as a whole, and the internal
kinetic energy of the parts of the system relative to
one another.

K = K + Kint.

Impulse:
We can define

Ap=J = /F(t)dt

For a force that acts for just a split second we can
replace the function of ¢ by an average over the short
time interval At and write

Ap = F,,;At.



This is a very useful equation for estimating “im-
pulsive” forces, that act only for a split second to
change the momentum of an object. [For example,
hitting a ball with a bat or racquet.]

Two Body Collisions:

(1) ELASTIC: The two bodies do no net work on
one another, so K; = Ky.

(2) INELASTIC: The two bodies do some work on
one another, so K¢ < Kj;.

(3) COMPLETELY INELASTIC: The two bodies
merge together or stick together during the collision.

For all three types of collisions, the total momentum
vector does not change if no external forces do work.



