
Mechanics SPring 2003 - Test 4

I have to grzrde these, so vour solution will be well presented just in case I spent the entire wet:k dealing with UPII

students whining about Points'

problem 4.1 T5e Kat (rnv youngest claughter) is well rnodelled as a rigid rod of length I and urass rrt6,,1' sh€ jurnps

on a playground toy that slicles horizontally. The playground slider has mass M ' Kat pivots about tlie point she

holcls the slider. write the cquations of motion (using the Lagrange formalisnr) for the location of the slider X and

tirc a'gle at u,,fricrr Kat hangs d. The moment of inertia of a rigid rod about its center it i* where n' is the length

rif thc rocl. \br,r do not need to solve the equations of motion'

problem 4.2 Thc systcm Selow has two rnasses each of rrass rrr. ancl a clrurrt witlt morncrlt of incrtia (aborrt its

ce'tcr) of 1. Thcre is a torsion spring connecteci to the axis of the drum that restorcs the clrurn to its equil ibriu'r

loci.t icrrr 0 :0. The 'otr:rrl, ia,l crrergy of the drurn/torsion spring corrrbirratirlrt is \ le2 u'herer I is a cclustiurt ' l 'he

tin,'rr is corrnccterl to a ruass nr, through a sprirrg with spring corrstant K. That rnass is ctlrtnccted to zrnother lnass 7Il'
'5\. 

tr rrr^,sslt,ss c.rcl .f sonst^nt lerrgth over a r*rrles pulley. Gravity acts dowrtwarri on thc sectlltcl rrra'ss Tht: first

lnrLSS lrrovcs o16. irr t,5e :r clirection, so its location can be clescribed by the gencralizecl coordina'te :r. Thc sYstt:nl is

irr c<|ri l i lrr irurr whc.n d - 0 trrrd r : 0. compute thc equations of rrrotion of the systerr. Bontts: Ignoring thtl constant

tc''i. wr.itc the rrra,trrx wliose detcrrninant would havc to be zero to find the norlnal frecluencles of thc systern

torsron sprrng

pulley

problem 4.8 TSis problern cloes not requirc the Lagrangian rnethod. A billiard ball is struck with an impulsive fbrce

direcrted pirr trllel to the flat horizontal surface on which the ball sits. A Iinear mornentuur of Af : poi is transferred

to tlrc ball at; a, poirrt 3l4ofthe height of the ball, as drawn. The table is rougli (felted in fact) atid has a cocfficient

of kinetic f i. ictiori, /rr,. you rnay assume the balls slips while it rolls. Write the trajectory of the ball (r(i) and d(t))

a.s a furtction of t inrc whiie the ball is slipping.

impulse

Fake Bonus Problem What is the color of Jon Hubbard's dad's dump truck?
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