Chapter 7: Momentum and Impulse

What is momentum?
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Ezample: What 15 the momentum of a 10 kg dog running at a speed of 4.0 m/is?
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What is impulse?
Impulze is the change in momentum.

Impulzse 12 provided when a force (net) is applied to an object for a certain amount of
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Formulas relating impulse and momentum:
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Exzamples:

1. In which of the situations below 15 the greatest unpulse provided?
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2. A pitcher throws a 300 g baseball at a horizontal speed of 40 mfs. The batter hits

° ‘%ﬂ the ball, exerting a force of 27001, The ball leaves the bat at a horizontal speed
—) of 50 mis in the opposite direction. For how long was the bat in contact with the
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3. What impulse 1z provided to

a A 2.0kgcart accelerated from res&to 5.0 mis?
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Collisions and Explosions

Collizion: two objects that come together
Explosion: two obijects that start off together and then come apart
| - reot
Momentum is always conserved in a collision . s
e bprs-uv
Energy ialways conserved.
* Whenenergy is conserved in a collision, we say that the collision i3 elastic.
o Whenenergy is not conserved in a collision, we say that the collision 1z inelastic,

This occurs when two objects get stuck together or when energyvis lost in
deformation.
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For two objects (A and B) are involved in a collision momentum 13 conserved.
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Exzamples:

a \$
1. @ @ Two matbles are involved in a collision. The 3. 0 kg
Ifarble starts at rest.  After the collizion, both
matbles travel together “What 15 the final velocity

20 mis of both marbkles?
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ﬁ 2. Two markles are involved in a head on collision
After the collision, the 2.0 kg marble mowes o the
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left at aspeed of 1.0m/fs What is the final velocity
of the 3.0 kg?
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Word prohlems

Examples:

1. A35kgtoy txﬁ( is mowing to the right at 2.7 mis when a 0.3 kg piece of Jay is
.—a* thrown to the nght & 4.5 mfs. If the clay sticks to the truck, what 13 the final
velocity of the system after the collision?
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2. &ais sitting at restin tW ecides to ump out. The 155 kg dog
qumnps out of the 63 kg bofit with a velocity of 4.5 m/s to the right. What is the
-—'9 ¥ velocity of the boat after the ump?
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.‘- 3 Aloaded 300 kg cahon at rest fires a 10 kg projectile at a velocity of 200 mfs to
E— the right. What iz the velocity of the cannon as it recoils backwards?
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Momentum in 2 Dimensions

Eemember that momentum 15 a vector. This allows us to solve collisions in 2

dimensions. foreatvm .'Ul- ¥ = d'irechin~ .\S M
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ov ‘wlastic
FElastic Collisions

In anollision, both momentum and kinetic energy are conserved.
Ezamples: A 3.0tg tass travels to the right at a speed of 24 mfs. & I.UEQ tnass

travels to the left at a speed of 12 mfs. The two masses collide in a
perfectly elastic collision. What is the welocity of each mass after the
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2. Twoidentical billiard balls (each having a mass of 013 kg) are involvedin a
head on collision. One ball traveled to the 1eft at a speed of 2.5 m/fs while the
other traveled at a speed of 1.0m/fs. After the collision, one of the balls
travels at a speed of 2.0 mifs to the left. Is this collision elastic or inelastic?
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If the problem does not say that the collision 15 elast:lg (or that no energy 1z lost during the
—
collision) do not assume it sl

A little comment on elastic and inelastic collisions
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