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M tum is a vector quantity and its direction is the direction of the l;
mentum 1S & i i :
vcloc(i)ly of the object. Its unit is the kilogram - meter per second (kg * m/s). ‘
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e Ao Lv e PROBLEM .
An ul)jc‘cl whose mass is 3.5 kilograms is.travcling at 20. meters per seconé‘ 8
Momentum is the product of Mass and velocity. It is a vector quantity [east]. Calculate the momentum of the object. -‘
that measures the tendency of an object to remain in motion. An e
impulse is the product of force and time and is responsible for chang- SOLUTION

ing the momentum of an object. It

If two objects interact (and are not subject to external forces)
the momentum of the system (i.e., the two objects) is conserved. This

basic law of physics can be used to describe collision and explosion
phenomena.
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KEY OBJECTIVES
At the conclusion of this chapter you will be able to:
* Define the term momentum, and state its ST unit.
Solve problems involving mass, velocity, and momentum,
Deline the term impulse, and state its SI unit.
Relate impulse to change in momentum.
Solve impulse-momentum problems. i
State the law of conservation of momentum, and solve proble
based on this law.

* Relate the law of conservation of momentum to N
law of motion. =

is also a vector quantity.

4 6.1 MOMENTUM

Suppose we wanted to measure the “tendency” of a
motion. We would find that two factors are eCOs!
dency . the mass and the velocity of the object.
the more force is required (o bring it to rest.
ity of the object, the more foree is necessary to brin,
torsmass and velocity, are combined into a sing
momentum. We deline momentam, symbolized
and velocity:

Ol ates that matertal by part of the Mew York Siste oure errlislum
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it . y 2o |
sl | { ject 1s tr at 2.0 meters per second
the initial momentum of the object, (b) the final momentum of the object, (c) collision, the 0.30-kilogram object 1s traveling &

C
agnitude ¢ irect “the velocity of the first g

shange in momentum of the object, and (d) the impulse delivered to the object. |ca§sl]. What are the magnitude and the direction of y E

te) If the force acts for 020 second, what are its magnitude and its direction? object? 5
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% 6.3 CONSERVATION OF MOMENTUM

I two objects that are not subjected to any external forces interact (

collide), the total momentum of the objects before the mterae&on
their total momentum after the interaction:
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PROBILEM

A0S0 Kidogram object traveling at 2.0 met
a 030 Kilogram object traveling at 4.0 mel
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