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ONOF  What's the difference hetween a p}ng-Pong baui 1“0;"“1&5 at 30 mi /hr and a semu-tan ot tru Moving at the same speed?
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P \ What chars cterizes an elastic collision?
Wit inee off eacl. ey
why 'S it betier to hed a rifle tightly against your arm whle firing it rather than holdsny it loosely away from your body?
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4,' What is center of mass and how does it relate to momentum conservation? ; '
Hneur jdiertun of QYsiam @ (e = S of wmenia of ol dbjecs o syien

5. If i :
you were floating freely outside a Space Shutile and tossed a huge tool to another astronaut, what would happen to you? Why?
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6%¢~\A{hjch of: Newton's laws of motion is related to the idea of momentum? : D }
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7. Which o?lgke&v%n's laws of motions is related to the idea of impulse? \\\WW\ e ot AMih ( e (L’o‘ ) unwﬂ Qt \6
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8. What happens to the center of mass if a ball explodes
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9. What is meant by the term conservation of momentum? -
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10. In billiards, how is hitting a ball straight on different from Hutting it at an angle? Describe what happens to the cue ball and the
ball being hit. X Y@kl ACGulry (4 Y V ‘
* Lue ba(fl v ball bty Wi gy o &t differet 3¢

11. How do high-jumpers and pole-vaulters use center of mass?

Kap UM Velow The v, o CAY buinp Wil of Sunt antt.  §

12. A watermelon is dropped and strikes the ground without bouncing. What becomes of its momentum?
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13. On a cold day a person is at rest in the muddle of a
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frictionless 1ce pond. How can the person get to shore?

14, Whle driving, a bug splatters on your car windshseld. Compared 10 the change in momentum of the bug, how much does your
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'S. A certain object is at rest. It suddenly explodes. Two particles are detected shooting off at right angles to cach other. Are these
the only two particles given off? Explain O - . - n
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16. Release an inflated balloon. Explain the moton.
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8) If the tabie top doesn't shatter, and stops the
hri~l O -

brick in 0 01 s, what is the averaage force it exerts on
the brick® ¥+
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C) What is the average force that the brick exerts
on the table top during this period? 744 NS
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_aw of Conservation of Momentum
Definition:
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External versus internal forces
External forces are

Internal forces are

What can external forces do that internal forces cannot?
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Explosions
What type of forces exist in an explosion (external or

internal?)

What is conserved in an explosion?

What is not conserved in an explosion?

Bertrand



Wl L o
SR s
55 ‘.1 ‘J__.'

)

A ;)';"ﬁnl'fioni

Which of Newton's three laws is most .
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Sample problem
Suppose a 5.0-kg projectile launcher shoots a 209 gram

pr‘OJ:ec‘rille at 350 m/s. What is the recoil velocity of the
projectile launcher?
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Sample problem

An exploding object breaks into three fragments. A 2.0
kg fragment travels north at 200 m/s. A 4.0 kg fragment
travels east at 100 m/s. The third fragment has mass 3.0
kg. What is the magnitude and direction of its velocity?
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Collisions
Definiton:

What is conserved in all collisions?

Collision Types
Describe an elastic collision.
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Describe a perfectly inelastic collision.

What is conserved in both elastic and inelastic collision
What is conserved in an elastic collision but not
conserved in an inelastic collision?
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Sample Problem
An 80-kg roller skating grandma collides inelastically with

a 40-kg kid. What is their velocity after the collision?
What is the change in kinetic energy?
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Sample Problem
A fish moving at 2 m/s swallows a stationary fish which is

1/3 its mass. What is the velocity of the big fish and
after dinner? ‘
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Sample Problem

A car with a mass of 950 kg and a speed of 16 m/s to the
5;_1_‘1\‘ approaches an Intersection. A 1300-kg minivan
Tr‘avehng north at 21 m/s approaches the same
intersection. The vehicles collide and stick together
What is the resulting velocity of the vehicles after ;rhe

coltision? o
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Sample Problem - elastic collision
A 500-g cart moving at 2.0 m/s on an air track elastically
strikes a 1,000-g cart at rest. What are the resulfing
velocities of the two carts? ‘<
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Sample Problem
Suppose three equally strong, equally massive astronauts
decide to play a game as follows: The first astronaut
throws the second astronaut towards the third astronaut
and the game begins. Describe the motion of the
astronauts as the game proceeds. Assume each toss
results from the same-sized "push.” How long will the
game last?
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What key concept do you nee : Jiastic or
 work 2-dimensional collisions problems, either &
inelastic?
Sample problem
Sample problem
* Calculate velocity of 8-kg
ball after the collision. 1
2 m/s/ !‘
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