
Mechanics F.all 2009 _ Firral Exarrr

lor tn th ' - ' f i l 's t ,  hal l  le tst . ;  t . i re se.rrc l  twt-r  problerns tor . rn l , f re r ; r_.r . r - r r rc l  hal l  t . r ; t

l | ] r ' o b l e m 4 . | A c l i s k : l f r l t : u s s / ' | , 1 : r n r i t . t l , t i i t t s

tL ' , : l  t i re

svi ; ternt  is  i t r  e ' -qpi l ibr iurn i '  the posi t io.  c l rarv ' .  Th.  lengt l i . f  e^ch ,p. i , ,p;  i .  eqrr i l ib . i r r r r r  is  r / .  c<_rr . ; r r r r . r ,  th<rLagra'g ia ' '  o l ' l 'her  svs( ' t : tn '  Yorr  do NOT neecl  to f i r rd ( ,he eqrral  ions ol  ' ro1io. :  r ,he. , , ,  i l re a r ' ( rsf j ,

the ea,r1,h without clsci l l ; ,r t ion.

Protr lem 4'3 A physical pend,lum is fortned of two rocls of ie:ngth 1a'r i  rnzLSS rn rnorurt<:ci . t  r ighr, .rrg; le.sas drawn' The pendulurn is mountecl to pivot about the point ,vliere the 1,rvo rods a.e .jri'er1. T.5e s1.:;trrrr issltovrn in eqrriliblirttn els' sitrlu'n below. compute the center of ntrss irr the r--rluilibrirrrn Lrctrl icn rlr:rv'rr irr r ,lr.f igure. Compule bhe f ie,:1uer-rcy of srnal l  osci l lat ions.

Probk: rn  4 ' ' [  A l rnost  a l .  t rs lerc t ids  havcsern i - rnz i . jo r  i rxcs { r 'o rn  2A.U.  to  4A.r : j . .  wherc  lA.U. , , -  |  ] j  a  l0r r . r .  th i , rr ac1 iuso1 .ea r t l t ' s c t rb i t . f . h i s i sgo< - r c l , l l : ca l l se
t l f t h e r r r a j o r i t . y o l | a s t e r c l i d S V a r y f r o r n 0 t o 0 ' 4 .
t t t t t s t i t have1 .o l r a , vea ,pe ' r i l r e l l i ond i s tanceso f1 l \ .U .anc lhave
i s i t s p , : r i c r d ' /  T h e r n a s s c t f  t l r e s u n i s l V ' o : 2 x  1 g : l o p * a l r c l C  - 6 6 7  x  1 0 -  r t , \ - m , ,  l k r , t .



'Problem 4'5 A rod lla's r,ota,l mass &1, lenglh l, ancl v:rriable lin,:zlr nrass rlensitv ), ,=l'hzrt '1'ott nrust cletertnine' The rocl lays on a fricti.nless surfa,ce. Thc. rr-rtl is struckl low f 'ar fr ' rr  t 'e.r igirr rnust the .orl  rrr- 'st.rck so the i 'st.rr[ tr , 'erorrs ._xir;  r i l . rotat ir .rr

' i  l r '  wht ' r ' t :1 is  r , r ,  c : t . r t l ; t r , r , t t t

l ) ( '  l ) ( ' n ( l i ( . l r l i r r .  1 r  i r s  i r . r i , - .
is  i ts  l i i r  errr i  , r '  , .  l1?
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