Collisions:
Action-Reaction
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Newton’s Pp=myv

2nd and Brd La.WS Momentum
F=-F=m A—V——m AV,

At At
A

At(mv +m,Vv,) =0

= m\V, + m,v, = constant
or myv,+m\v, =myVv,+m,V,



Conservation of
TOTAL Momentum




Conservation of TOTAL
Momentum

Before collision
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After collision



Traffic Accident
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In celebration of the
Insurance Institute for Highway Safety's
50th anniversary, a 1959 Chevrolet
Bel Alr was crashed into a 2009
Chevrolet Malibu




Rocket Propulsion
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Total Momentum 1s ALWAYS

conserved
mass (kg) - 1000 mass (kg = 300
wel. (m/s) 200 wel. (m/'s) 0.0

mom. (kg m/z) | 20000 mom. (kg m/s) 0




Momentum IS also conserved In
Inelastic collisions!

Car Truck
mass (kg) 1000 mass (kg) 3000
wel. (mys) 200 wel. (m/s) 0.0
mom. (kg m/s) | 20000 mom. (kg m/s) 0

wel. (m/fs) 200 wel. (m/fs) 0.0
mom. (kg m/s) | 60000 mom. (kg m/z) 0




Elastic Collisions

Before collision
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After collision
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MV, + MV =MV + MV,
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Emlvli +§m2V2i — Emlvlf +

1

—m,V

2

2
2 f

— Vi = Vy :_(Vlf _sz)




Elastic Collisions

Total momentum Is conserved
Total kinetic energy is conserved

MV, + MV, =MV + MV,

i1 -, 1r ., 1 , 1
Emlvli +Em2V2i :Emlvlf +§m2V2f




Before collision
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Elastic Collisions (a)
(Page 224) After collision
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- (b)
m, —m, 2m,
Vig = Vy -V,
(m1+m2j Lm1+m2J

2m, | m, —m,
Vor =V -V,
m, +m, m, +m,




Inelastic Collisions

Before collision

(b)
MV, +MVy =MV + MV,

Total momentum is conserved
Total kinetic energy is not conserved




Two-Dimensional Collision

(a) Before the collision

___Vy
vy psin 6 ﬁ 2' :
7 vy pcos 0

(b) After the collision
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Golf Ball Hitting Steel




Car Collision
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