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(5 poirrts) Consicler the iollor,r'ing initial r..alue probleni dcscribing a merchanica,l svstern:

4 i '  +  8y :  0 ,  y(0)  :  0  r r i .  A ' (0)  :6  m/s.

the anrplitude of 1,he resulting oscillnl,ion?\\rhal is

( a )  2 rnol ers:

(  ( l  , )  I  , l  rnc t  c rs :

( , ' )  ,1  r r r r ' l e rs :

( ,1 )  [ i  u r r '1 ,c ls .
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l .  (5  po i r i t , s )  l , r '1  y (1 )  l r t '  a  sohr l io r r  1o  l lu r  r l i f l c l c r r t i t r l  cc l r ra , t io r r

! J " + 4 ! J ' * ' 1 i 7 : g '

\ \ ' l r i c l i  o r rc 'o l  1 l rc  I 'o l lon ' i r rg  s l ,a1 ,c r r rc r11s  t :u r rc :c rn i r rs , ! i - r1g( / )  i s  t ruc ' /

( t r)  Sorrrr ' l i r rr t :s i7(1) --+ 0 art t l  sotr tel , i rncs u(1) --  oo r lol tpl<l i r rg 9rr t , l tg i rr i l , i t i l  r :1,1rtr l i t iorrs
i 7 ( l  )  s i r t  i s h c s

,r/-\
( (1 , )  )For  i r t r . \ '  so l r r l io r r  u ( l ) .  thc  l i r r r iL  i s  a lu , t i vs  zc ro .
\_../

(r  )  
' l ' lur  I i r rr i t ,  r locs rrot,  cxis1, l rcc,ausc g(/)  osci l latr 's.

( t l )  ' l ' l rc 
l i r r i i t  is t )( . \ ' ( )r '  zcr 'o lor rrr iv solrr t . iou r7( l) .
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5 (5 points) Which orrc of tire
ecluatiorr

\ IATII  250 Fal l  2005 Exanr I I

fblloi,r' ing describes the gencral solution to the cliflererrtial

9l i '  -  r2y '  + 4y :2s3t t

Cr. C,z a,ncl .,1 bclorv :lre constarrts
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7. (5 points) Irind a suitable form of a particular solutiori of

! J "  +  l J  : 2 r  - t  
r  t os  |  -  2 l

- ' l : .  . '1,r,

l ' ( r )  -

) ' ( / )  :
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;11e  t  * ,42sur  t .  +  A : r i ros /  *  A4t ,  +  Ar ,

A1.. | + A2l, sin t * .,13/ cos t, I .,Iat, * -4s,

l./4^r .oQavre-or,t-\ 4-\ -t4 :
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- / / \  -

( d )  ) ' ( / )  :
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a L-D\ -+ \, = A't cor trr
t A*L:\.^ t
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4 t i ' + 7 Y ' ! r ' t 1  : g

I f i r r t l  t l r c  v t r l r rc  o i  r :  so  t l ra t  l l x r  f i r r rc t iu r r
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9. (15 poirrts) (lonsrder t,he follor.r,ing differerrtial cquation

t . l ' + ( I -2 t )y '  +  ( i  -  1 )y :0 .  I  >  0 .

(n) (Z poirr ls)  \ i , r ' r f i ,  that r71(t)  :  
" '  

is a soiut ion to t i rc giver i  ec|r tr t ion.

t t + (r-2r)J * (t-,) J= J\f + \- z+-tt.-il-o
\ . J

( l r)  (10 points) I t i r rd tr  scc:orrr l  i i r iea,r l , r . i rukrpcrr i lcnt sohrl , ion yt( t . )  t<t  Ll ie given ct lua,t ion.
Explain lr' ltv llter givcn iururlion y1(/) antl oJtt,:i,irrc-.d ftuicl,iorr u2(/) arc linearly in-
depcndent.
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S\.^.a*r d I*,"^ .,
LooV- Gr q :^L,, \'ru,tt'-*f,

CI^L': at"." ',
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10. (15 points) Use the rnet l iod o{ undeterrnincd cocff ic icnf* f r '  f ind thr.  oorrorzl  solul iorr  of
1 he followirrg rliffcreritiai ccluation
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11. (20 points) A tuass of m:2 A.g is suspended b1'a spr ing u' i th spr ing constar i t  k l , i f  rn, .
Tltc s1'stetn is intuicrsed in a flui<l u,il,h clarnping constant ^r kq f se:c. Irr a,bsence of
c-rtcrriirl {irrcrc. thc clil lcrcrrtial cclnation for this systenr ls

.nt,u,,, + ^,ttt I Arr : 0,

u' l tcr t :  rr(1) is t l rer c l isplat:crncr i t  ol  1he rna,ss fronr the cqui l i l t r i r rrn yrosi t , ion r i t .  t i rnc 1.
r \ssrrrrrc t l raL g. thc t iccrclcr: t1, ior i  r iuc-.  to gravi t ,1. .  is 70 nt, f  ser i t .

(a) (ll lroirits) Sttpl;osi: tlrc tna,ss ol'2 k'(t slrctclics tlic spring 40 r:rrt,. Wlral, is A"?

r. i r l r re(s) ol  -r  r i . i l l  l l rc sr, 'st ,cnr l rr , .  t ' r ' i1 i t 'a l lv r l i i r rrpt :r l ' /

f".i,ftc-l : {:;;: {;;; = ;il

t . i i  l , l rc rr ia,ss i [  1, l rc rrrrr .ss is rc lcasct l  {r ' t ; r rr  l l rc
vt ' loci t l '  o[ '  I  r t t , f  ,str :  a.n<l t l r t '  r larrrpirrg c 'orrsl . i r r11,

L\o:of tt*^-, ft;UG:,-.-- ' got' l {t '-)

r ,  l -
H o - \ (*t..-cr o()

vn 12+ {c
2 V-\

I- L \ + 64 -\o = -{r\;-
{z-z

\ ,
o",Gt) * B s\

= -2.  I  6 t

-r.!" Lotlur L'r"\ : du"

.  t  - \  t ^  A\uLo)=E-11i u b)= *z
(t

- ( t
e Loa

s"QO -

Lut. V)

( t l )  (1 poirr ls)  Firul  the qrrasi-pcr ior l  t rncl  c luasi-1r i :c luency of this niot iorr

0.,^q.5o1, - k-+/-ra.\...c*,1 '. 6

Q'-qlt - p.-rto,4 : " 3,E =T
t ' -  b  3

K- ? - iia=;-d
( l r )  ( f l  l ro i r r ts )  I . i r r  u ' l ra1

n L

N 
-A,\r^K=c 

)

( ,  ) (  l0  po i r r t  s )  I ) t ' l  c r  r r r iuc  t  l r c  l ros i t  io r r
t ' r1rr i I i I l ' i r r rrr  posi t , iorr  r , r , i t , l r  arr  rrpr, i  a. t ' r I

i  , .  l6 A' ,q f  ,str ' .

4. 'a 'so
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ra,risforrn o[ t,he furrction

( ̂ r ^-tt\f
\t<- )\ -

*.= O

{ : \

) d.t: A

the Laplace t

f  ( t ) :  t .  -  2 .
c9

[ ,
=  \ -

J
A\./

(10 points) Uso ther def ini t ion to l i r id

F(t= {U(01 (')
oo
f  -  ts

= \ (t-r)-
-o

C*

trr
"lt-\u}1'^\*^ ql-

t qq,{-ts-s J

o.s

= \Q-4 #,(-- -z)

L
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