
Homework 6

Due Tuesd,w 111312009 at 5:30pm in tn1' box i t t  plrvsic's.

Fovrles Problems
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Pr io ts t ,E\ ts  

l . l  I

l0 '3 Find the i ' rccelerat iorr ol a t t l l ] t l , l f  , t t"r ' ,  splre.er ' i l i rg clo*.,  a 'e.r.r 'ectr '  r .orrsrr.  hr,-,cri .cl inecl 
t l l :  

cortrpare *i th thc' re' : ,rr l t  cieri , .ecl eari ier i ,  sec,t io,.  S.irl0"l  ' f i io 
bloclrs;o1'et l tral 

" 'u" ",  
arc correcteclb'a f ler ibre.r, , , t  t j , r .  Lt, ,"k is ' rar..r ,r l  ,rrr rrs'rot 'r th I io. izorttal table' t l t"  ut l ," ,  l , ;  ; i l r ; ;*r ' , , , . .  trr" ecrqe. Fr 'cr t l re irc.c,er.r.at iorr ,r

i [ : i i : f  i : :1 , , . | " '  
i ts 's t t t t t i t rq  (a)  the ' rass ' f  t l re  c .o .c l  is  r reg i iq i i , re  a i i r r  r ,b)  thr .c ' r , - r  is

@
10.7

lo.8

10.5

t 0 . 1 1

se t  i rp  the  e t l r ra t t , l l s  , f ' l r l o t i o t t  , f  u  r l . L rb le -c lo r r l r l e , "  - \ h 'ooc l  , ) r l c , l r i ' e  r . , . r r i s rs t r rg , it l t t e  - \h r r roc l  rnac , l r i ne  r i . i t h  rn . r s . ses  r i i  anc l  i / l r r c ,onnec tec l  l x  n reanr . i  o l . i r  l i g i r t  c , r r r r l
i ] : : r11rg 

o\ ' ( - ' . r ' i i  pLr i rcr  t ,  a secrr i r  {h i ' roc l  r .a l r i , re, , , r th , r lt,e rrrr.sses ,rr ,riJ pi,ir",, p;',,1 ti," ,,"".r"rrtinrr,s frrr ,r; .l;:]:,.l 
'1,,;,tti],,'l '! 

1111,,,"t ) t .  =  ) r ) 1 .  a t t c r  t i r  t :  r i L .  
r \ / r  l r r r  L c r

' \  l ra l l  . f ' t l tass i r t  t l . i l s  r l , * ' t r  a  r r t ' rab lc  * 'ec lqe 'o i ' r rass -11.  The a.q le  o f ' the *ec lge rs  d .arl t l i t  is f l 'ee to sl iclc 'ol l  i l  's l t lootl ,  truri , ,u,rt , i i .sr,rf l . , . .  The c,,rrtac,t i rehiee, t5e l ,rr i l . ,r lthe ri'eclse is perl'ec'trr rouqh F;;,.,i ;r; irc,cerrer:rtio. of trre u,ecrqe.{ part icle 'sl icle's ot. l  r i  'st t tcloth irrc'L.ecl lr lare r i 'ho.se i , . . , l i , rut io,-, ,  d/ is irr , : ,r .r irsirq at i i  c,,rr-stt t tr t  r . te u'  r f  g: 0 at t i r t tc ' l  :  0. at r i 'hich t i , ,r" t ] ; ; ; ; ;r i i . r . .  r tnrt. ,  r j . ,ur rest. f i rrrrtr , t ,subserlrrent nrot ion of '  the part ici t , .
si lc-rr i ' that l 'agra.qels r l lethocl att tornat cal l . .rrelcls the cclrrect ei lurrt i ,rs c,f ' 'o ' ,)rr 1rr.
: l l ] : : : ] " l r * i ,q  

i r  .  prar re  r , r  a .u ta t inq coorcr i ra te .sr .s ter ' ,  or t1 .  ,H i i t t .  T :  :  / / r \ .  . \ .tftere r' = ii.i- - (oy , * j( lj * rr.r.r;. anclRepeat probre'r io s rt,. rrr,tic,, i,, tt,,,lar:,;lJlil. 
F,,= -;it'rttq

Finci the dif fbrerl t ial  equati ' t t 's ntt , , ,oi i , ,  r ,  fcrr a'  
" l*rt i .  

pc.ndrrrrr '" :  i r  'ar. t icl .  , f  ,ras.:r i t  attacl ied tc art ela'st ic: str ir tg uf , t i l i l ,"s, K ari l  Lrrstretcl l ieci le'qt lr  1,, .  . \ .ssr-rrre tr iatthe rrrot iorr taikes 1t lac.r,  rn a r rr. t ic,al plunc.

rt .|,|,,.,,.|.i:,1,1::,i:i;I11,"""'* " '"'i ';;;l' crci,ict.t trorrql ri rrose s,r-iii,:,e,is sire,. r,r

, r = - 2 l r * s i r r 2 1 i
f

Y :  i  
I  -  c 'os td ,

.l,,T;i.l,,;?r,";li l ia 
is a c,' 'strtrrt rrr,cl the l.aq..'siiu tirrc,tir).; ' rtire.qrratio,r

' {  s i r r lp le pe' l tchr lur t l  of ' lerrqt i r  l  at tc l  r r ra.s.s. r i  is  suspe,c leci f io,u a ' . r r r t  o '  t r r t ,  c . i r . -cut t l le l -et tc 'e o[ 'a th i t t  
" las ' jess 

c l isc, , l : r ] , , .1 i , , ,  a tha' t  - i ,n" , , , r , r r  a co 'star) t  i i r rqular .
;,:f:,Ti,:" i,T,^|,t,]:' 

ce,tr.l i*i's as 'i'o''', irr Fis,re p10.12. Fi.cl the ec,iuatiorr c-,r ,rr-
'iiF:+:
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l )  ntF igu re  P l0 . l 2



. ' \  i t t ' r t t l  o f

t . f  t r t , :  u  i f  l  r

: l i o r i l i  l l '  i

O t r a p t e r  l 0  l " \ ( ; I t ' \ \ (  I l \  \ l F (  l r ' \ \ t ( . 5

, i i t i , ' l . ' i t , . r g , t  t i t r t l  r ' l l t l l l ' l r  i i o o l - r  ' 1 1  r t t t l i t t t  1  t i i l r t  t ' r l -

r ,  l l l  l r  l r r l t ' l z - r l l t t i t l  i l 1 ' u i ' '  r r l l ' r t t t  r I  l ) o ' l l t  o l r  l t \  l ' i l l l  ' r l s

ln  !  l i  " l l
-- 

k--

( a ) F i r r c l l ' i r g r ' ' r t i q t ' s t ' t l r t i t t i o t t t l i l L l ( ) t i o l l l t l r ' : l t r : 1 : ' t ' l i t l

( b )  S i l t l l r  t l r a t  t j i t , l l e i r t i  t l sc i l l l t t t , s  l i l i c  i i  l ) t ' l l ( l r t  l l l l l . i i l r l r t t  t l r . ' 1 ; , t l l r t t  r ' t l  t l r . , t l t r r  t l t l t .

' . ' " t , i . . l ! 1 1 ' t l l l l . r t l s i t t ' t l r t ' i l t l i l t t e } l r l r t t l r l L i r . l ] r i l r e l i r l t l l l t . i r t i t t t . , s '

( c ) \ \ l r l i t i s t l . t ' c f ' 1 i c ' t i l t , . . l e r l g t l r . t l i t l . r i s . i l . . ' t l . ' h r l t t l . ' . ,

l 0 . l . r - f l r e p t l i r r t t l l ' s r i i l p t l l . t t l t ' . i s i r r ' r p i t , p c t t t i r t . l r r L l . ' ] ] , . ] ' l , " t , I c . ' i l t t , t l i i t l r l . t l t t s t l t t l t . t . . . , } t , t . . t -
t i t r t i a . s t r t l t . t t ] - h e ] r c r g i r t t l f t h e s r r p p t t r . t i s - . , t ' - . . . n . i i t s r e r t l c . a l l . t , I t r c i t r r s l i r ] : r r t d t } r e

r l i i . t . e re , r r t i r r l  t , r1L ra t i . r r .  ' i  , , ro t i r r i  t i , r  i ' , a I1  . sc r l l r r t i . r r s  . t ' t he  l )e l l ( l t t i r l r l l  b r  I  ' ' t g ' a t tg t '

r r r t , t i r , r l .  sh r r r i  t r ra t  t r re  pe .oc r  n t l , i . , "  Pe , rc i . l r r r r r  
i s  2 r i l i  o  * ' r i  , '  

r . r , ' l r c r . l i s  : l i e le rg t l r

t0.tJ i i . i i l ' i : : lni : ] l l  i  1l  l^ Lrsr.s t l t t  .rct lr 'c l  tr i  L.sretrrsc'rr*r l i i lhl '1< (:r) sb, ' ' r  that tht '

i rcceleri i t io,.r  " ir f t"  
f ," l l  ls: g (b) F-incl t l te te'n:; i t l t l  t t l  th' ' '  str irr l

10.16 -\  hearr el;rst i : 'sprr,q nf , ,nit ' t" l" t  st i{ ' t ie 'ss arid clettsi tr  srrpp.rts t l l ; t l , :* ' : r1 trtass rtr '  I f

rrr '  is tht,  urers:;  o1't l -re sp.rrg ottt l  k 
" ' '  

st i ' i le:;s '  sl iort '  t i r tr t  i l i "  pt ' t iod ,f  r  ert ical osci l-

l - igure P10.13

latiorts is

2 n

1 0 . 1 7

T l r r - s  P l . ( r i r l e i l :  s l i o$s  t l i e  eJ t t t ' t  r l l ' t he  l l t ' t ss  r l l  t h ' : l  s l l r i l l q  r l t r  t l r e  1 'e ' r roc lo f  Os : i l l a t i o r t

H i r t  
. [ . t r  

s t .1  , r7 r  l l t t ' f u tg i . t t i rT t t r t t  i - t n r ( , l i d r i  l 1 , r  t , l  L t '  r t l i t t ' r  t  , , " r , , , ' , * i  t l t r . t t  t r l t t . '  1 t ' l t ' r  l / 17  t l l

t t t t L l  p r t r . l  , t f  t l . t t  r 7 , ,  ; , , f  ̂ l  ; r r ' , 1 ; ,  r - 1 i , r r i , 7 1  1 "  i t :  r / r s t a ' r r ' " - / ) ' L t r t t  i l r t ' , ' t t r i r t ' f  t r /  J l l ! f ) r  r 1 \ l ( ) r l

I ' se  t l r t -  t r r t , t l t o t l  , 1  L . tg r rL t tqe  r r i r r l t i l l l i t ' r : ;  t t l  f t l t t l  t l i t ' t t ' r t s i , t t s  i l )  t i l (  h \o  s t l ' t t t gs  ' : l t  t l t r : '

Jo , ,1 r l "  . \ h loo t l  t t t r r c l t i t r t '  o i 'E r ' r r l r i r i t  I ( )  5  - f

- \  srrcr . t l i  r . . r , r  of  lerrgt l r  1 r . t i r tes i .  . i , iarr  r i ' r t i r  i r  c . ' rs t i r r r t . r rg\r ' r i r f  rekrc i t ' ru a l  rc l t ' t t  ; l t l

i * i s  f i s . c l r r t , r re . , , , . 1 i , f ' t l r e  roc l  , , t , , t p . ' ' i ' ' " t ' ' d ' t l " l t t " t ]  
l \ ' " ' l t r r t t ' ' i  

t ' c - r ta t r . t t  { ' eac i  o i

r . r lss r / r  is  i . j t i i i l l r .posi t io 'ecla i  t l r t  i t , i t t , l t l ' .1 ' "  c l lc l  ' l f ' t i re r . t l  r l t t l l  q i re l l  ' i  s l 'ght  prrs l r

suc 'h that  i ts  i t l t i i r l  speet lc l i re ' t tec i  a lor tq t i le  rocl is  r ' ' '1

(a)  ! - i i l t1 the t i r r re i t  t iLkt 's  the l re,rc l  to ' r ' r " i ic ' l t  t l te o i l le l  cnt l  ot  thI  ror- l

(b )  [ -s t :  t l r t ,  r l  t t , tht lc l  ( )1 '  I  , i tg] .aI lge r t r .  r l t i1 l l l .er .s t t l  f i r r t l  |ht ,  t . t , i tc ' t i r l t  t  lc l t .c t ' ,  F t I r  at  t l ie  r .ocl

r \ ( - l ' t :  t ' t t  t l l t '  i r c ' t ' l

- \  pa r t i c re  o :  l ' i r ss  r r r  pe rchec l ,u  t rp  o f  a : ,u r . . t i r  he r r r i sp l r t ' t - . f ' r ach r rs  r i  i , ,  c i r s t r r rbc r l

e\ .er  so sr igrLt l r . .  r " , i , i iu  i r "qrrrs to i l i i l6 l  i r , , * r i  the s icre.  i . i r , , l  t r re .o ' r rLal i i r 'ce of  c. r r -

st r i r i r r t  erer le,cr  b i  t l ie  i reur ispl ier . "  u, ,  t l r "  .part icre a 'cLthe iurql t ' r , : la t i 'e  to the r- t ' r t i -

c . r i l  r r t  * ' rch i t  lea 'es thc he' i ispl ' " ' t t  

' i -  

" i t l le  
r r letho<l  . f  L i lg ' i l : r t r1e . lu l t r l i l iers '



+,)+

(c )  - ' \  Par t rc ' i t '  s l i r l i r rg  ck ;*  r  i r  s r r r . r t i r  i r r r l i r r , : t r  P l . r r , ,
l0 '26 - \  l l i r r t ic ' l t '  o t  l l l i l ss  i r r  ts  sr r l r . i t ' c ' t  to  i r  c t , r r t r r l l .  i r t t r - rc t r r  r  t i r r -c t ,  , l l \  ( , . ,  i ) \

t .
t- i\

t '  r '  l  :  -  ( - '  -  \1,  . r '
t -

( . h a p t e l  l 0  i .  \ ( ; i i  \ \ . ( , t \ \  \ l t . ' (  U  \ ) i l (  \

t L r r t , .  i t r r r l  l  i - s  i L r l . t r i r . r . t o  i i r e  c , t , : r t e . r . o t
t l r e  l t a r t i c l t .  ( b )  ( . o l i l ) i i r . e  t h c  I i r i r r r j l _
I s  t l r e  e r re r l { \  o l  t ] r t ,  l - r i i l t i c , l e  r , r r r_ . r , r r  t . , c l :

s i : t  t r t t o  t r r o t . r _ u l

s .  l / , ,  :  z i  - {  t .a r l

r  r r l i l . s  t l r t ,  co r  r -ec t  t , r l r ra t ro r r  o f
t . L ' c t ( ) t '  J ) ( ) t (n t i u l .  I I i r t t  I r t  t l L i s
t r r t t l t i ' l l  t . , , :  ; l ; :  i i , I . , \
t t t ' l t , t r ' r '

d l a ' . A ' l  c t l ; ,
l : - l -

r t t  I  i , i  )  , l t  S ; , i

r r i o t r o r r  r i . l t t , t - , :  l l  . =  F  X  { .  I ' ]  L c  r . i  r r , r i t t i t r  \  r ,

l t r o l t l , ' t t t  t t  t t  t l l  l t , ,  , t , , , . ( , \ \ 1 i  / . / /  t r ,  i , t r L l t i r , r i  I l r ,  : ,-  t l  r t l  ( ' t l  *  . : .  i t . f  , : t : :  
- [ ' l r t  

,  f i , ] .  , l i t  
t ; t , t . l  t t t L , , ! t .

I  ,1\ ' - . 1 . - r 7 . \ , * : - \  | : -  \
I  t l t "

Ir-{, i,--\, ir.-\: ., -l-- -- ,t -7 '* : --
, , . \  , ' t l  i , ;

t t  t  t  r l  :  i  r  t  t  t l  a t l  t1 jb r  I  I  t  t ,  o t l  t  t ,  t -  I  t ,  r i  t  t  t t  i  t  t , ,
\ \ ' r ' i t t . t h e  l t a r n i l t r . , r r i i t n  l l t r r r , t r o r r r i r r c l  f i r r r l  l { r r r n i j t c , r L \  ( . i i . l ) ( r 1 1 i 1 ; ; l  1 . i I l r r t i o r r :  j i r r  r l i , .
t l r l ' e e - t l i r l l t ' t i s  r ) l i , t ]  t r , ' r t i t r r r , , i . r ' ) r ' t , i t  t f : l t . l ,  . r . r r i f r r - r r r  ! : r - i r \ . 1 i . r 1 r , r r l r l  f i . - , c l , , i . i t ] r  , i . . r r .
t ' e s r s t i r n r . r ' ,  S i t : i i i  t ] i , i t  t l r t . s t , t . r l u l r t j o r r s  l i , l i r ]  t , t  t l r r  r r t r r r t , r . , l i r . t t t r ; t  :  o l  l i r o t t i : r r , t :  I o r r r r r l
i t r  S , . c t r , , r r  I  ;
F i r  r c l  i  { i l  u i l t o ,  r  s  r , i r t  t ( ) l t i ( , r i ]  t . r l r r r t l i o n s  f i l .

( a )  . \  s i r n p l t '  p e n r l r r l r r r r r

(b )  - \  . s i i r rp l c  . \ h r .ooc l  r r i ac , i r i r re ,

t t ' hc ' r ' t '  A  , r r r c l  B  r i r t ,  pos r t i ve  c .ous t i r r r t i .  1  i s  t l t e
lo rc 'e .  (a )  F ' i nc l  t l r e  I i an i r l t o r r i i u r  l i r nc . t i o r r  f  o r .
tou iau  to  t l t e  to t r r l  eue  rq r . r t l ' t l t e  pa r t i c . l t .  ( c )
I )  iscu ss,

l 0 '29  T*o  pa t ' t l c ' l es  r i ' hc ts t ' l t t i t sses  c t re  i / r  ,  i r r r c i  l r r .  i i l ' r , L 'o l r rec . t t . t l  i x  . i  , l i r : i 5 less : ; ' i r r  , J , l  , r r -
s t r e s s e c l  l . . : n q t l t  l a n c l  - s P r r r i q r , ( ) l l . t . u r t A  l l ;  . ) . r i t , i r , . s  t . r . r , t . t r .  r r . r t , r t  . _ . , r r l  , , 1 , , . , , , . , , o n  t o t )
o l  a  s t t t o r i t l r  i r o n z o n t a i l t l i u t c  t l r . r t . r , t . r r r . , n  r t . ,  r , , i r l . , r r . t  ( , , r )  I f t r r i l t l t e  t t , r , ,  i i r , ; ; , - , , ; , ; , ; " t '
t l t e , s r s t e r r t  ( l l )  F i r r r i  i i e r r i i j t o n s  e r l r r r i t i r , , , , , , 1  , , , , , i , , : r r  ( c ) \ \ . l r , i t  { e n ( : . j . . r ] i z i , ( l : r  o r r j t . r ) t r i
i l  a t t r  ; t t ' t ,  c ,or  t -sr . ' r . r ' t ,c l  i

r 0 ' 3 0  - \ s  r i ' c  k t t , r i .  t i r - ' l . i t t c t t c  e t l t ' t ' g \  . i  i r  p i r r . t i c ' i r  r r  , . c - r l i r r e r r s r . r r . i l  .  . ) t i o r 1  r s  - / . , r , . :  l 1  t l r t
l l o t e r l t i r l l  ( l l l L ^ l g \  i s  1 t t ' r r 1 ' r r r t t , r r . t l  t , . r l .  . s . , r  . ] 4 , , : .  s l : , o r i  l ^  r i j r . r . r , t , , 1 r 1 r , i , . , , i , , , , , ,  i r , , r , , . . "
t o t i ' s r r t ' i r r t i r i n . i l l t r i r r c ' i l t l e . a i L r l t : { )  t l t . r ! t i t c , - , 1 r r , r t l , n l r i t l r t . \ 1 , : l ) l ( .  l l . r r - r r r r . , r r t . r s c , i l _
l i r tor  is  o l . r t . t i  r r t , r l .

C

COMPUTER PROBLEMS

l 0 ' l  - \ - ss r r r l l e  t l t a t  t h t :  sp l i e r i c ' i i i pe r rc lu l r rn r  c l i sc . r r sse ,c l i r r  S t r c . t i o r r  l 0  6  r s
i r i t h  the  f i r l l ou iuq i t r i t i a l cc *c i i t i ons :  6 , , : 0  r i t (1 .  d { ,  :  1 ( . , . 5 i  r . 1< .1
. t r t c l  d , :  { )  r ' i L c l  s .  L r ' t  t l r t , l e r r g t l r , , t  t l r r , l ) c r r c l r , l , , , , , 1 , , , r ) . ) ) {  r r r
(a )  Ca lc 'u la t t -  i r ,  a r r c l  d " .  t l r e  po l . r r  angr r la r  i r rn i t s  t ; 1  t l i t ,  l i o t l ( ) r r ,

I
: / / l -  

- ( .  r t  - (  = 1

I I t r t !  \ , , ! 1  l l t ,  ,  L l r t r t l i t t t t  t L u t t t t , t . t r  r 1 i l , ,  i i t i  
. ! : l t ,  ( , t t t L t l t t l , ) t t  i  r l  , . :  l t
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