Chapter 8

Momentum, Impulse
and Collisions

PowerPoint® Lectures for
University Physics, Twelfth Edition
I Hugh D. Young and Roger A."Freedman

Lectures by James Pazun

Copyright © 2008 Pearson Education Inc., publishing as Pearson Ad#tlissliey



Feel the recoll 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.
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Goals for Chapter 8

A To study the relationship of impulse and momentu
A To study momentum conservation law
A To explore a variety of collisions

A To understand the center of mass
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Introduction

A Momentum:p=mv
A pis different fromm\#/2 because it is a vector.

A If a work (Ffs) is done to an object, its kinetic
energy changes. How about force multiplied by
time durationEbDt) 2 We wi | | f 1 nd
momentum will change.
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Compare momentum and Kkinetic energy

A Ne wt o"hlawsF=dp/dt

A Impulse:J = FDt

A Theimpulsé momentuntheorem:J=p,-p,.
A

Momentum conservation lay; = p; if external forceF = 0. It
also means:

To

Prx = Pi, x, Pr,y = Piy, Pr, 2= B, 2
Example: (a) impulse; (b) Dt=0.010 sfF="7

\/1)(:‘30 m/s
< / @ m= 040 ky

After :

Vax= 1+ 20 m/s

To

Before
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Like energy, momentum also has conservation rules

A As long as external force is zero, momentum is conserved.

The forces the skaters exert on each
other form an action—reaction pair.
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Although the normal and gravitational
forces are external, their vector sum is zero,
so the total momentum is conserved.
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Donot forget

t hat mo me n

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

the rifle? Of the bullet?

Before

[/Qfﬂe + byllet
After
VRx = ?

Vex = 300 m/s

) © > X
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Now, consider a twedimensional collision

(a) Before collision
A m,=20 kg,
Vo =2.0 m/s, o g
v
ms=12 kg,vg,=0 [ [—— Lot
m/s,v,,=1.0 m/s, 0|
with U=30 .
(b) After collision
A vg,=? y
U2
UAZy »
A .
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Elastic collision® Figure 8.21

A Elastic collision:
bothp andK are

conserved.
m
VAZX rnB
m + mB
2m
VBZX A

m+mB

(a) Ping-Pong ball strikes bowling ball.

BEFORE

(b) Bowling ball strikes Ping-Pong ball.

BEFORE

Valx
3 — @ X
. B

A

AFTER
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Solve a problem rel ated
A Relative velocity in elastic collision
Veox ™ Vaox =~ (Vle B VAlx)

A ConsiderExample 8.10referringto Figurebelow.

Before | A (w—m> <R
X
m, = 0.50 kg m, = 0.30 Ry

VAZx:? =

Va2x
After | A |nn YW B ° >
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Inelastic collision

(a) Before collision

 Veler® Inelastic collisionOnly

U L)) .
e momentum is conserved, but not
- Kinetic energy.

NCALXCTTN BN
If after collision they move as one

body, it is calleccompletely
T inelastic collision

(b) Completely inelastic collision

A

The gliders stick together.

(c) After collision Varx =2.0 mfs Vp, = ~2.0mfs
R Before A | — -—[3
—v; m, = 0.50 kg mg = 0.30 kﬁx
——
- frer Vo=
The system of the two gliders has less kinetic After. AlB|— X

energy after the collision than before it.
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Center of mass
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