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Drrc l\rcscIa1, 2I2T I2{)l)9

Fovrles Problenrs

1 . 1 8
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4 . 2 L

Problem E.1 Alr oscil lator is ovclclanipcci such that thc cl;uupirrg r:r-rrrsturrl.
is tr 'r ' icc thc crit ical clanrping conr;ta.nt. \\rritc thc trzrjccrtorv of thc oscil lator iu
tt-'rtrts of thc uatttritl atrgttlar fi'cqucncy. Thc oscilltLtor is .:'clca.scrl u,ith rLrrrltlitrrclc
11 .

Problcm E.2 Consir lcr thc for.cc

cxpt'cssccl in sphcrical coolrlinutcs whcrc 0 is thc anglc tirar, r: nrak.-, *,itir thc
: trxis ancl t' is thc clistattcc frotri thc origin. Dr:tcrniiru,. rvlicthcr tlrc fer.r:c' is
clOttscrYzrtivc ll-n'cvaltratittg tlic curl of thc fbrcc in splicrLr::trl ,::o()r.cliliats..i.
Problem E,3 An isotropic l tarnronic osci l l : r tol has potcrrt i2l  f l rru:t i61.

V(L ' .  r t )  :  :  A. ( t :2  - r  t i ,  )
a

t r ' l tcrc A is  t l re spr i r rg const iLnt .  ' I  
he osci l la tor  is  cor i f i r recl  tc-r  thc t :  -  l lsr1. f i rc1.' l 'hc 

t t ia 'ss cxpcl icncing thc rcsto l ing forcc is  rn.  
' l ' [c  

r lass i r ;  r l lca,scr l  f r . ' t i  thc
1; 'o i r r t  ( .u.a.0)  t rncl  bror-rg l i t  to a sbop at  ( -b,  -b,0)  u, ,hcl 'c  a ; , i r rc l  Lr  arc 1>osi t iy l
co t t s t z t t t t s .  T ' l r t t  s t t t ' f z t t : t ' l t as  a  cc l r : f l j c i c r r l  c i f  k i r r c t i c  t i ' i c : t i o r r  , r f  1 rA ' .  ] 1 , * ,  ' u rc : l r
s,'olk clocs thc lblcc that l;r ' ings tiLc particlc to a stop cro': '
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