
MATH38(50, Finial ExalJl Vail 2011

1  (16 points) Consider the ODE

.,  d.q      .,
2:r'y '" = .q" -1- 1    with

die

(a) (5 l)oirfls) Solve l,lLe C)I)Ig (3),

(t)) (l l>()inl,) WriLe (3) i,I t,he ['orlu

dy
d,:,ÿ = f(:''' ")'

,r, y "-. (),           (:3)

(e) (5 points) Can we guarantee that, the solution of (:3) exists and is
unique if a. 9 " ()'? .Just, ify your answer using t, hc Existence and

Uniqueness Theorem,

(<l) (5 poiÿts) [1' tlw iÿd{,ial uoÿtdit, ioÿt ['or (;3) is y(0) = 2. ca.ÿ we aÿsure Ilmt.
1,11o IIÿil,ial vn,llio I)J<)bl(;ul ItaH olÿly €>ll(; sc)luli()IP' (I,,,(! I, tw Exist,elt(:e

aÿM lJzliqlm,ÿtt.'ss Th(;oz'e.nÿ to cxplaitl bJu,/ly ,wnÿl n1ÿswcr.
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5  (J7 pon3ts) (_'ompul, e the inverse Laplttcc Traÿtsfbrÿjt ot

© °Fÿ-' tÿ+'     1-

(.._ s - 2 )L-ÿi

5

p

+'l   S
,               t--

o

.++ S++'1

?



Ix l:\Tlq',-ÿ860, l,ÿiÿm,l 13xmtÿ ICall 2011

f5  (16 point, s) Consider 1.he ['ol]owhlg piocowiso contimtous t'ulmt, iou

0       /,<1

v(:.)-- { :,     I 5 t,:. 2

:  1           t"2

(a) (2 points) G'rÿph the ['uuct, ion q(f.),

(b) ( I points) Write the fimction using t, ho apl-)rol)riate Iteavisido time-
t, iolts,

(c) (8 poiui.s) (_',ompul.e {,he bup]a, co Tÿ'anst'orm of 9(t.) tlSi]Jg (b) mt(l []JO
I,-1,3 alls!;tl, icÿII i)I'operly,

1' y<,,, ÿ.ÿ,,,'ÿ, ..<,1.,ÿ, (b) ,,.,,. ::(L) = (/- t)I,,(L - 3) - ,,(: -'1)1

(ÿl) (5 l)oiÿl,.q) Cc)ÿ,q)lll.e l lm l.al)lnc(; 'I'ransforlÿ, cÿl 9(I,) by delhÿil, ion.
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7  (16 poiIiIs) C<ÿwllpuLe

ill. / (-T (IT

(,-i    ;/ "

(h) (,ÿ p,,i,,r.< ÿ,1,ÿ, i.,,,,,ÿ,, 1,,,pl=,.ÿ, ÿ,,-,,,,,.,ro,,,, or f,'(,ÿ):ÿ)

I{' you lÿ<:ed Lo use parf, ial ['tact, ion dec.mÿlposiLidlf yml cml

glw: !;llc', solu{,iml without, cmnpu(,ing (,lÿe coefficimll,s

(c) (,5 poltfl,s) I,Iw ,<-,oltlt, iOLÿ €ÿ[ Llÿe ['ollcr,,viÿg iÿi(,ial value l)ÿ)l)lÿ'ÿ

.,:  4,. _ ./(/,)    .,.(o) = o =- .,: (o).

(:X_

wl.,ÿ, /'(/,) ÿ,ÿ ÿ,ivÿ:ÿ iÿ (a),
ItlN'[': In (a) and (b) you did ALM-OST all (,he work neode<l l,o


