initial momentum of the incoming cue ball.

Conservation of linear momentum is another of the great conservation laws of physics. Colli-
sions, as between billiard or pool balls, illustrate this vector law very nicely: the total vector
momentum before the collision equals the total vector momentum just after the colli-
sion. In this photo, the moving cue ball strikes the 11 ball at rest. Both balls move
after the collision, at angles. but the sum of their vector momenta equals the

We will consider both elastic collisions (where kinetic energy is also

conserved) and inelastic collisions. We also examine the

’ m¥; (before) concept of center of mass, and how it can make the study of

complex motion more readily analyzed and understood.

m ¥ (after)

7

CHAPTER

Linear Momentum

he law of conservation of energy, which we discussed in the previous

Chapter, is one of several great conservation laws in physics. Among the

other quantities found to be conserved are linear momentum, angular
momentum, and electric charge. We will eventually discuss all of these because
the conservation laws are among the most important ideas in science. In this
Chapter, we discuss linear momentum, and its conservation. The law of conser-
vation of momentum is essentially a reworking of Newton’s laws that gives us
tremendous physical insight and problem-salving power.

We make use of the laws of conservation of linear momentum and of
energy to analyze collisions. Indeed, the law of conservation of momentum is
particularly useful when dealing with a system of two or more objects that
interact with each other, such as in collisions.

Our focus up to now has been mainly on the motion of a single object, often
thought of as a “particle” in the sense that we have ignored any rotation or
internal motion. In this Chapter we will deal with systems of two or more
objects, and toward the end of the Chapter, the concepl of center of mass.
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