2-17. Two smooth disks A and B of 5 kg and 8 kg, respectively, collide with initial velocities
V), ~ N(y,05) = N(2,0.2) m/s and (Vg), ~ N (tg,,05,) = N(3,0.2°) m/s. If the coefficient
of restitution for the disks is e =0.8, determine the x component of the final velocity of each

disk just after collision.
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Solution:
Resolving the initial velocities into X and y components,
(Va1 = (Va)1 €086, (V) = (V)1 SIN G
(Vex)1 = —(Vg): €084, (Vi ), = —(Vg ), Sinh
Conservation of " x" momentum
MA(Vads + Mg (Ve ) = Ma (Vi ), + Mg (Ve ),
Coefficient of Restitution (x)
_ V)2 = (Vay
(Vads = (Ve

e

Thus,

(VBx)z — (VAX)Z _ (VBx)z — (VAX)Z

B (V4), €086, —[—(vg), cosg ] B (v,),cosd, + (vg), COS

= (V) = (Vo) + e[(vA)l cos 6, + (Vg), COS¢1]

mA(VA)l Cos &, +mg [_(VB)l COS¢1] = mA(VAx)Z + mB(VBx)Z
= mA(VAx)z +Mg (VAx)z + mBe[(VA)l cos ‘91 + (VB)l COS¢1]



(mA — mBe) COs Hl(VA)l B (1+ e)mB Cos ¢1(VB )1
m, +mg

= (Vae), =

Thus, we have

_ (m, —mge)cos30°u,, — (1+e)m, cos60° s,
(Vax)2 mA + mB

V3

(5—8><O.8)><2><2—(1+0.8)><8><;><3
B 5+8

=-1.85m/s

Hivyy, = H,y, T €14y €0830° + 145, €0560°)

NE

= —1.8481+0.8><(2><7+3><%)
=0.74 m/s

2 2
[ (my—mge)cosd, | , [—-(L+e)mgcosg |
Ow.), — Onmt Og
. m, +mg m, +mg

02 _ 02
:\/((5—8><O.8)c0530 j o.12+[ (1+0.8) x8 x C0s 60 j 0,22

5+8 5+8
=0.11m/s

Oy, = \/(a(vm)z )? +(ecos8,)> 4, +(ecosg)’ o,
2 2
= \/0.112 + [0.8 x%} 0.1 + (O.8x%j 0.22

=0.15m/s

Therefore, (v, ), ~ N(-1.85,0.11°) m/s and (v, ), ~ N(0.74,0.15%) m/s . Ans,



