ME 101 Test #5 Fall 2006 MNama (print):

Section

1. (30 pts) Two spheres are translating with the velocities shown immediately
before they collide. The weights are shown. The coefficient of restitution
between the wo materials is 0.60. The contact surfaces may be considered o be
frictionless. Find the velocity vectors of each sphere immediately afier the
Jmpﬂl:t is complete. Find the percentage of loss in kinetic energy due to the
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2. (30 pts) The system rotates in a vertical plane and is at
rest in the vertical position when &= 907, The 12-Ib
nonuniform bar (4 bas a center of gravity at (7 as
shown and a &-m radius of gyration about an axis at
perpendicular to the plane of motion. The pin bearing
at {7 is frictionbess. The linear spring is unstretched in
the initial a1 rest position. The spring has a stiffness
of 3 lbfin, or 36 Ib/ft. A constant couple M is applied
to cause the system to rotate clockwize. Find the
magnitude of M such that when the bar is horizontal

(&= 07) the angular speed will be 4 radisec,
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frictionless bearing. The two bars A are connected so sk 4 SPEEP l:f'E:-FEEEE:.
o move together as one. Each of the two bars A has a
mass of 20 kg and radius of gyration about a parallel x-
axis through their CG of 200 mm, The shorter bar B has
a mass of ¥ kg and radius of gyration about a parallel x-
axis through its CG of 150 mm. The respective CG
locations are shown. The bars are at rest when bar B is
released from 1t onginal honzontal position as shown,
When bar B i3 vertical, the noich at C on bar B impacts
the connecting pin between the two A bars and attaches
to the pin {i.e,, the cociTicient of restitution is zero).

A fter impact the three bars move as one. Calculate the
maximum angle & 1o which they rotate a5 they come o a
stop for an instant.
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