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Feel the recoil of the shell.

http://www.youtube.com/watch?v=vAF5ZD59--

s&NR=1

Can you prevent the cannon from moving backward? 

Actually jets and rockets use the same principle to 

move.

http://www.youtube.com/watch?v=vAF5ZD59--s&NR=1
http://www.youtube.com/watch?v=vAF5ZD59--s&NR=1
http://www.youtube.com/watch?v=vAF5ZD59--s&NR=1
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Goals for Chapter 8

ÅTo study the relationship of impulse and momentum

ÅTo study momentum conservation law

ÅTo explore a variety of collisions

ÅTo understand the center of mass
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Introduction

ÅMomentum: p=mv

Åp is different from mv2/2 because it is a vector.

ÅIf a work (F¶s) is done to an object, its kinetic 

energy changes. How about force multiplied by 

time duration (FDt)? We will find that objectôs 

momentum will change.
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Compare momentum and kinetic energy

Å Newtonôs 2nd law: F=dp/dt

Å Impulse: J = FDt

Å The impulseïmomentum theorem: J=p2-p1.

Å Momentum conservation law: pf = pi if external force F = 0. It 

also means:

Å pf, x = pi, x, pf, y = pi, y, pf, z = pi, z

Å Example: (a) impulse; (b) if Dt=0.010 s, F=?
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Like energy, momentum also has conservation rules

Å As long as external force is zero, momentum is conserved.
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Donôt forget that momentum is a vector

Å(a) recoil velocity of the rifle; (b) kinetic energy of 

the rifle? Of the bullet?
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Now, consider a two-dimensional collision

ÅmA=20 kg, 

vA1=2.0 m/s, 

mB=12 kg, vB1=0 

m/s, vA2=1.0 m/s, 

with Ŭ=30̄ .

Å vB2=?
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Elastic collisionsðFigure 8.21 

ÅElastic collision: 

both p and K are 

conserved.  

xA

BA

BA
xA v

mm

mm
v 12

+

-
=

xA

BA

A
xB v

mm

m
v 12

2

+
=



Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley

Solve a problem related to the ñbreakò

ÅRelative velocity in elastic collision

ÅConsider Example 8.10, referring to Figure below.

)( 1122 xAxBxAxB vvvv --=-
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Inelastic collision

Inelastic collision:Only 

momentum is conserved, but not 

kinetic energy.

If after collision they move as one 

body, it is called completely 

inelastic collision.
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Center of mass


