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Fall 2007

NOTES:
*  Sign and provide identifying info on every sheet
= Lke proper vector notation in all cases where veciors are wsed
In cases imvolving Newton's Laws, you are REQUIRED to draw complete and correct FBDs andwhen the
problem is dviamics, you mct also draw complete and correct KDs.  Then use these to develop your governing
EqUATions.
o [ncases volving work-energy or impulte-momentum, vou need fo draw diagrams appropnate to those methods,
labeling positions or fimes clearly, so vou will have success and so we can follow your work
*  [fvou use you calculator to perform any calculus that might imvolve trig or similar functions, set your calculaior
to the radion mode first
e [nall cazes, remember to show reswlts with magnitude, direction, units and put your answer in a box.
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1. (30 ptz) Two spheres are tranzlating with the velocities shown mmediately

before they collide. The weights are shown The coefficient of restitution
between the two matenals 1z 0.60. The contact surfaces may be conzidered to be

fnctionless. Find the velocity vectors of each sphere immediately after the 3 1b
mpact 13 complete. Find the percentape of loss in lanetic energy due to the

Impact.
o 51b

b fi/sec
30

4 ftizec
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2. (30 ptz) The system rotates in a verhical plane and 1s at rest
in the vertical posthon when &= 90", The 12-Ib nonunmiform bar
04 has a center of gravity at & as shown and a 6-in radus of
myration about an axis at & perpendicular to the plane of motion.
The pin bearing at (7 13 fnchionlezs. The lmear spring 1=
unsiretched in the mitial at rest position (&= 90"). The spring
has a shffness of 3 Ib/in, or 36 Ib/ft. A constant couple M 15
applied to cause the system to rotate clockwise. Find the
mapgmitude of M such that when the bar iz honzontal (&= () the
angular speed will be 4 rad'zec.




