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9.1: Prelude to Linear Momentum and Collisions
The concepts of work, energy, and the work-energy theorem are valuable for two primary reasons: First, they are powerful
computational tools, making it much easier to analyze complex physical systems than is possible using Newton’s laws directly (for
example, systems with nonconstant forces); and second, the observation that the total energy of a closed system is conserved means
that the system can only evolve in ways that are consistent with energy conservation. In other words, a system cannot evolve
randomly; it can only change in ways that conserve energy.

Figure : The concepts of impulse, momentum, and center of mass are crucial for a major-league baseball player to
successfully get a hit. If he misjudges these quantities, he might break his bat instead. (credit: modification of work by “Cathy
T”/Flickr)

In this chapter, we develop and define another conserved quantity, called linear momentum, and another relationship (the impulse-
momentum theorem), which will put an additional constraint on how a system evolves in time. Conservation of momentum is
useful for understanding collisions, such as that shown in the above image. It is just as powerful, just as important, and just as
useful as conservation of energy and the work-energy theorem.
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