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Elastic Collision: 2 Conditions deit

For a collision to be called elastic, 2 conditions are to be fulfiled

o Condtion t Linear Momentum is conserved

M1vii = M1vif + MaVvaf

e Condition 2: Kinetic Energy is LoNserNed

(1/2) mavii2 = (1/2) mavae? + (1/2) mavas?
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Stationary Target Collisions s
Conseration of womentum gives: Solices il
M1Vii = MVif + Mavaf iy v2i=0

After collision

Conservation of Kinetic energy ges
(1/2) mavii2 = (1/2) mava? + (1/2) mavas?

VIf V2f
Equations for Final Velocities (rom abwe 2 eouations) ®_’ .

Fov Obj@Cf L ovif= vii (m1 - mz) / (m1 + mz)

For object 2 vat = vii (2mn) [ (my + ma)
\ -ve if m1 < m2 (moves back)

Always +ve

(moves forward)
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N n M and m2 exchange
Vit=0 & N4 Sy velctties after colligon
Va2f = V1i
~ Ml vrebounds bac
2. Fwme o> m unds. back
m (hence Vi)
Vit = -vai - m2 s very small Change
vaf = (2m1/ m2) vii in el Due fo fts size
2w > m = i volls on with Vo change
) n vel (due to size)
Vit = Vi - M2 miNes at twice mis vel
V2f = 2 Vii
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Consevation of momentum INes . v Vo
mavii + M2v2i = Mvif + mMavaf ,
Consevation of KE 9Nes
(1/2) myv,i2 + (1/2) m,v,i2 = (1/2) M,V + (1/2) M,Vv,f2 Vof
R 4

Equations for Final Velicities (rom the abwe 2 equations)

For object |

vif = vii (m1-m2) [ (m1+ m2) + V2i(2mz2) / (m1+ m2)

For object 2 >
If v2iis set = 0, you get the
vaf = vii (2m1) [ (m1 + m2) + (m2-mi) /[ vai (M1 + m2) same equations as in slide 3
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Consevation of womentum in component form

o L-akle mvai = mavis cos ©1 + mavas cos 62
mavat sin 62

. ° L4
9 \f,pmg: 0 = -mvif sin ©1 + mavas sin 62 %
mavar cos 62

/.
e

Conservation of kinetic energy in 10
© (1/2) mvaz = (1/2) miva? + (1/2) mavar

EY)
i
@

mivif COs 61

-mmifsin & vif

There are 7 variables in equations 1,2 & 3.

If 4 are known, the 3 equations can be used to find the other 3
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