
Announcement Midterm A will take place sometime next week.
# will coverthe same material as previously announced

Check website
More details to come.

Today's Lecture collisions.

- deformation ↳ -> some of the bedie

might aquire orchange
< temperayaet ·G angular velocity.

- sound a heat will
be
generated .

- the velocities of the
two bodies will chang.

We aregoing to study a very siniple model for collision.

Assumptions
1)Assume that the colliding bodies can be modelled as particles.

2) We are neglecting rotations of the bodies , We assume that they are just translating.

3)all the particles on the body have the same velocity-
4) thebact is frictionless -

> We will expound on this pant.

-

- Particles don't deform .

We aregoingto define a parameterthat granhigies deformation -e : coefficient

-> m , to impact.
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thetwo particles touch there is no frichte between them in the place of impact.

allthe impact forces are alongto :
Instant when particles first touch (beginningof

El : endon# ,beginningat # (instant atmax compression).

+2 : Whentheparticles are about to separate latendof#1)



n at the particles have the same velocity in the n direction.

(e) at the instantof max deformation ,
the relative relacity of the particles in the normal

direction is zero)
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& and B are all the forces other than the collision forces Ceg .
they includeW,N.)

I= I deformation
Erd=and

=on & restitiona

We are going to make two assumphonis about the forc.

1 .
Linear Impulse to <+< +1 of the forces acting on particle 1.
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We now define the restitution coefficient e

&3&·Swe usually By
obtain this parameter

- -0 O OT V,experimentally VI= .)

⑳ we are going to find a simpler expression for e in terms of

pre-inipact and post-impact velocities. XE =ma
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Two particles of masses m , and me have pre-impact velocities

VI and 2 .

Find the velocities of the particles post-impact VIV)
In the horizontal place : think about

conservations of· -b ↑ linear momentum

Mz ⑧ in particular
dreichens .

Ok
unknowns scalar unknowns S

E = Gequanon ↑

If y is a fixed director,
I F . U = 0

consider the combinedsystem m, turn during => . 4 =0

collision. The linear momentum ofthe whole system 6.. = const-ungered
is conserved. (The collision fores are internal to thecyslen)
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#E = 0

G. = 0
the linear momentum of particle 1 in the i director
Is conserved

=danst
miV .
t = M,

e,g.

O I d
F.= 0

% . E = 0
↓

MV
.E = MUS · I

the component of the velocity
targent to all willstay thesame



Consider two particles of masses m , and me with pre-impact velocities V and ve. The coefficient

of restitutor ofthe impact between both particles is e · Calculate the post impact velocities of

the particles. Mi
Y

This is happening - · &

In the horizontal *
plane. No fricho's mc4y2 ->

-

· we want to determine VI
, v = U scalar unknowns.

· weneed
for these uno.

② conservation of linear momentum of the combined system.

# + E = 0 # : external fore on particle 1

G +6 = 2
= : external forces on particle 2

.

6. + 6 = conserved - content

=m , VI + mcv = m , vy+ me ↓ .I are not idependent.
④ Conservator of. Linear momentum of m, along -Call impact forces are alonga

# . E = 0

G . + = 0

G - E= cout .I
#min. = mir. &

E conservati of linear momentum of me along-Call impact forces are alonga
# E =

+ = 0

I= coust velocities along tangent directors
#Mi.= m , r. & aconcerned

Ti-Ti=U
[mi(i) - Emer = Va + Varj

O

Th = T = M +M + Ued + U ++

#it tFinEdE
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Ti +T = ( , + (2)

= Em(r)2 + Em(v) 2 - &my + tm

=>MM (VR)
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>8 =

oife = 1

Me= 1
, Ti +T = 4 +T2

kinetic energy is concerned

perfectly elastic collision.
190Sex1 Ti +T - (

, +z) <0
TitTe <TitTa

inelastic collision.

I e= 0 + max KE loss
,
plastic collision .



for the system ofthe ball E . 10 · E
. E = 0

& . E = constr
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in the normal direction -V Oball
·

1 . 1-wall
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What happens tothetotal energy of the upten during
collision ?
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# = 600M/s ? V= beca
V= 0 M/s

becomeembedded

Y· = 0 Y because of conservation

V·y= 0
of linear momentum

of each body along
* Hanget to impact

The linear momentum ofthe combined system is
concerned.

mm= IMM


