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Momentum

The momentum p of an object is the product of its mass and its velocity:

-

P = mv.

9.1

Figure 9.3 This supartanker transports a huge mass of oil; as a consequence, it takes a long time for a force to change its (comparatively
small) velocity. (credit: modification of work by “the_tahoe_guy " /Flickr)

Gas molecule

Container

Figure 3.4 Gas moleculas can have very large valocities, but these veloacities change nearly instantaneously when they collide with the
container walls or with each othar, This is primarily becausa their masses arg 50 tiny,
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Impulse

—
Let F(7) be the force applied to an object over some differential time interval df (Figure 9.6). The resulting

impulse on the object is defined as







_ @

jzw\m

Impulse-Momentum Theorem

—

An impulse applied to a system changes the system’s momentum, and that change of momentum is exactly
equal to the impulse that was applied:
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Newton’s Second Law of Motion in Terms of Momentum

The net external force on a system is equal to the rate of change of the momentum of that system caused by
the force:

dp

F=
dt
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Law of Conservation of Momentum

The total momentum of a closed system is conserved:

Before

After

N
D P; = constant.
j=1

System
of interest
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of interest
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Figure 10.7 The rotation is counterclockwise in both (a) and (b) with the angular velocity in the same direction. (a) The angular
acceleration is in the same direction as the angular velocity, which increases the rotation rate. (b) The angular acceleration is in the

opposite direction to the angular velocity, which decreases the rotation rate.
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Figure 10.8 (a) The angular acceleration is the positive z-direction and produces a tangential acceleration in a counterclockwise sense.

(b) The angular acceleration is in the negative z-direction and produces a tangential acceleration in the clockwise sense.
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