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Mathematics 325

Exam I Name: DV, @vow

Summer 2000

differential equation

1.(25 pts.) (a) Find the general solution in the xy-plarne of the partial
(%)

yux - xu = 0.

(b) Sketch some of the characteristic curves of the pde (%)
(c) Find the solution of the pde (%) which satisfies

u(x,0) = xq for —o < x < .

b,'*x'VW = O

w = S w s conatdand hoactineedic ) carue
37[”*] o Alnz ( ) s 'kr‘n(,

ik (sy) m ponlld bo [y,-x]. Thuw Hha charectrcetic

1%{7“% %,--L—& 343——&4&-1) ¢

;3 "—-&+C
= x+3=c‘ (¢=2c). Mm, cineles) wilh, Wﬂtﬂco\vlnud(w
J?:, ﬁ&na }Kbcldhdbuﬂh.eﬁbﬁg W uuﬂwwf; 4o, on/ ﬁmJb a e,

u(x ye) = wl€, yiz)) = w({G, o) = (¢ ).
il (&) W ao?ﬂ-lh‘l mUwu ﬁ (#)/uﬁax #bﬂl/ﬂ u(x,,): ‘F(xz*f)
beﬁo&crﬁﬁlryﬁamﬁww& ’

43 UJ) ‘,1_

‘o (¢) xte w(xe0)= F(x+0) = {‘(;3) = f@)=t to\,:,& ts0.
\ﬂmw 7{0 SMM () % ﬂy um “(",0)=x+10\r - 0Llx <%

4o L‘) ("+7>J




Ndu*bu : wixt) = vokicad d&rﬁuwuw“*065$dua,edlffdtbhrﬁ 4-1f15nu,6

2.(235 pts.)

An elastic string is held fixed at the endpoints and
plucked.

Carefully derive the partial differential equation that governs
the motion of the string, assuming that air exerts a resistance at each
point of the string which is proportional to the string's velocity at
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3.(25 pts.) Classify the following partial differential equations as

hyperbolic, parabolic, or elliptic, and if possible, find the general
solution in the xy-plane.

(a) u + Gu - 4u + 25u = 0
X X YY Xy

(b) wu + u + 3u + u = 0
X X
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4.(285 pts.) (a) Derive the general solution to
2

(%) utt = C uxx

in the xt-plane.
(b) Derive a formula for the solution to (¥) which satisfies the

initial conditions

(%%) ulx,0) = @¢(x) and ut(x,O) = ywix)

for —-w < x < w. (Here y and ¢ are prescribed "sufficiently smooth"

functions of a single real variable.)
(c) Write, and simplify as much as possible, the solution to

a2
Uy = U in the xt-plane which satisfies u(x,0) = e *  and
ut(x,O) = 2xe for —w < x < w.
(d) Sketch profiles of the solution to part (c) for times t = 1,
t = 2, and t = 3.

BONUS(10 pts.). Derive a general (nontrivial) relation between ¢ and y
which wi1ll produce a solution to (#)-(#%) consisting solely of a wave
traveling to the right along the x-axis.
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