2-28. Before a direct collision, two balls are moving toward each other with normally distributed

velocities (v,), ~N(3,0.3*) m/s and (vg), ~N(505%) m/s . The coefficient of restitution

between the balls is e=0.8. If the masses of the two balls are m, =4 kg and m, =3kg,

respectively, determine the velocity distributions of the two balls just after the collision. Assume

(v,), and (vg), are independent.
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mA(VA)l + Mg (VB)l = mA(VA)Z +Mg (VB)Z

e = (VB)Z — (VA)Z

(VA)l - (VB )1
Solving (1) and (2) yields

(VA)Z _ (mA — emB)(VA)l + mB(1+ e)(VB )1
m, +Mmg

(VB)z _ (1+ e)mA(VA)l + (mB — emA)(VB )1

m, +mg
i = (m,— ema)/u(vA)1 +mg(1+ e)/u(vB)l
(Va)2 m, +m;
B (4 - 0.8(3)) (3) +3(1+0.8)(-5)
- 4+3

=-3.17m/s

2 2
o = [(mA_emB)O-(vA)lj _,_[mB(l—'_e)o-(VahJ
(Va)y —
Az m, +mg m, +mg

4+3 4+3
=0.39 m/s

_ \/((4—0.8(3))(0.3)}2 +(3(1+ 0.8)(0.5))2

(1)
)



1+ e)mA/u(vA)l +(mg — emA),U(vB)1

’u(VB)z =

m, +mg
_(1+08)(#)) + (3—0.8(4))(—5)
- 4+3

=3.23m/s

2 2
. - 1+e)m,o,, . (Mg —em,)o,,,,
(Ve): m, +m, m, +m,

_ \/( 1+ 0.8)(4)(0.3))2 +((3—O.8(4))(0.5)j2

4+3 4+3
=0.31m/s

Therefore, (v,), ~ N(3.17,0.39%) m/s, <« ; (Vg), ~ N(3.23,0.31°) m/s, —.



