EM 202002 Test #4 Spring 1003 Name (print):

Honor Code: I have neither rven nor recerved unauthonzed aid

om this test
Signature:

1. (35 piz). A 4-Tbball A iz released from rest when it 1z 10 ft above the surface of the plate
P. The zize of the ball 13 neghgible. The plate P weighs 12 Ib and 1= in static equilibrium
m the position shown supported by the weightless spring with shiffness 3 Ib/in (or 36
Ib/ft). The coefficient of restitution between the plate and the ball 1z 0.5. Find:

a. How much the spnng 1z compreszed in the onpmal static condriion before

mmpact

How fast 15 the ball moving just before impact

How fast are the ball and the plate moving just after impact

What 1z the total compreszion m the spring when the plate stops moving

mnstantanesushy.
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2. (30 ptz). Two spheres with mass of 5 kg each and radius of 0.1 m are Y

connected to a 0.6 m uniferm rod with mass 2.3 kg, The azzembly 13 at P
rest when a motor attached at the center 1z fumed on and provides a 0.4 m O
dnving moment M= 15 t where t 1z 1n seconds and the moment 1z m N- - #
m. The motion cccurs in a honizental plane (the view shown iz locking o .
straight down from above). e &
a_ (23 ptz) Find the time t required to make the center of gravity of 0.4 m
each sphere have a speed of 10 m/'s. e M
b. (5 ptz) If the aszembly 1z reonented zo the motion waz m a e Iy
vertical plane, how would vour solution change and would the k. &
required time increase or decreaze? Why? O”



3. (35 ptz) A uniform 40-1b plank rests on the two | ._________._-_-_-_-:.'-'-'-"
zawhorzes at A and B. Someone iftz=end D zoit1z2 £ -
above Itz onginal position and then drops it from rest. — —

The impact at B is perfectly plastic (e = 0.0) andmo =~ = /'ﬂ\ G /ﬂ\
slippmg occurs at any anple of melmation. How high ﬂ ,-""_IIH

above the onginal position does end C nise after the
mmpact?




