Mathematics 325 - Exam 1 Name: TP{ Gmw
Summer 2002

T .(25 pts.) Consider

(%) tu + xu = 0.
X t

(a) Find the characteristic curves of (¥).
(b) Sketch and identifv two characteristic curves of (¥).
(c) Write the general solution of ().
(d) Determine the particular solution of (%) that satisfies the
z2
auxiliary condition u(x,0) = e—x for —w < x < .
{(e) In what region of the xt-plane 1s the solution in part (d)

uniquely determined?
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2.(25 pts.) Carefully derive the equation of motion of a string in a
medium which resists motion with a force proportional to the velocity of

the motion.
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3.(25 pts.) Consider

- 4u + u = (x — Ey)a.
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(a) Classify the order and type (nonlinear, linear, homogeneous,
1nhomogeneous, elliptic, hyperbolic, parabolic) of (+).

(b) Find, 1f possible,

(+) u + 4u

the general solution of (+) in the xy-plane.
. z 2z
QY] F-Jl«ulw/ MWL B-4AC = b{-)..«,xﬂ___o ﬁ nadredi '

2

(9) (—’- -4 4 4‘%:-;.‘)0&. + w= (x'z-.));.

ox* ')X.)\’
2 - LV
2 - 22 &+ 2 2_ 2 _52
e ] b
1’ " j So 2 22 = 5.&-.
% av a»L
. . Lu _ 2 31 Lu= 2
r2 ﬂwa(‘ﬂmb}mﬂﬁm{k z;%ﬁ_”'*u_l = _)_.‘__14_” 2;'(4"“
o ~oou) = ¢(§)a°( )+ c(t)sm(r).;. o
—_

®_ . .
juththﬁhvh t%1+:;4=o * Gﬂd“”LuJ”&La“‘$G+3-
%mewa%umﬁw u’,. A Iviad selidion, s uf:A{lBolivc
Foss 2vp = lArLJ-B ok, i‘&p-_-_zA. WM«‘-\O.‘A(&)W

3" 21‘
3
.2 =
2A + .71:5( A»LA\— B»l+ C) _i.{
= A_ 0 B _ a S c _ . - _ _
25~ 5’ 7,;"0/ 2P«+z;__o/ e A I)‘B.-O/C,— 50 .

Ths “
“*‘f” _

~ wixy) = -f(zxa-j)cn(f_“;‘ﬁ) + 3(Zx+b)$r'u€‘;;l) + (x—zj)t-'S’oJ

oL- 5'0 aned fuemce “(3/1)': c’,@)“”e;) + "1,(3)4“"(—%,) + 'f— 50.

gpma—

whone fﬂ*&?mﬂg C’—imtza'm)algxmaaww&.




4.(25 pts.) (a) Write (no proof or derivation required) and simplify an
expression for the solution to

’}*) Utt -~ quy = Q for —w < x < w, 0O < t < oo,
subject to the initial conditions
_yE _KE
ulx,0) = e ° and ut(x,O) = 4xe for —w < = < w.
(b) Sketch profiles of the solution in part (a), u = ui(x,t), at t = 1,
2, and 3 in order to illustrate that the solution is a wave traveling to
the right along the x—axis. What is its speed?

(c) Derive a general mnontrivial relation between ¢ and yw which will
produce a solution to (¥) 1in the xt-plane satisfving
u(x,0) = Hix) and ut(x.D) = wix) for —w ¢ x ¢ @

and such that u consists solely of a wave traveling to the right along
the x—-axis. )
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