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1.(33 pts.) (a) Find the general solution of (1 +x° )ux +xyu, =0 in the xy — plane.

(b) Identify by name the characteristic curves of the partial differential equation in part (a) and sketch -
several of them.
(c) Find the solution of the partial differential equation in part (a) satisfying the auxiliary condition

u(O,y)Eyﬁ forall real y. LC @

>) . 1. . . _ ek x .

(a) The “h“’“‘t“"‘s‘h"@“lr““*:” §0) s T ales) ﬁix:-‘ ?;f” ® o
variables ‘53’4&5 2y 2 .ﬁ_)—; and Iu.{:ua,mﬁn.b both sides Wdals Inly| = “;ﬂt(l-l*x )+cl,

Mlbicline w&;jz ) Yeatianging and exponentiating beth sides rro&uus U"-_-_ A(1+:3) @

m-a . At eﬂﬂt\- Gilflvb &[9 50\(}\ a. Mc{,te(:s‘t;c. cuvve a
where A is o @os;ﬁve, eonstants , f "4 o )
sohudien to (1) st lr)e, M""M'E- Henee “l“"‘a a chavactevisbic Cuwrve

e = (o) = (o, =) = FAY:©

Bul fhen at an Mbl{m-rj Yﬁd’ (=), [w(x,j)z g(&:t) wheve £ is a C-funchia
of a si:nale, veal vavidle - L

! D
4 ts, @\ the W@\(’bﬁk CuvVes af (+) ave \ 317- A(H' x")l er-ol/uivaluﬂj %-, =|

u)['ﬁ'ck we wale{t%e as ikngo«Lol&S '@)wﬂe\, cenber (2,0) and 0-360]”(0{'65 3-: :tr- x .,
V) _

2 . _—
‘5-" XLZ L W j" - % =i k/f‘b*&j'x:l

\l/ 1 - . N
(A=) N (A=t) AL (A='4)
@ / ¢ O | |

&2 Th ovder to 5&35?3 fhe Mﬁilx‘an:j cv»w{:t'm C?-)/ we must chesse Hhe funchion

7 s, - 2 ) iy
" '5: n M%moral solukion so That U(’ = w(o)y)= -‘}(43—-) = f(y") for all

o™

Teal‘j.'iwe{hw wavds DC'(';)L—?Q Fov al| (_&4 22 0. This Haak

y . 3
I wxY) ’"-‘ f(ﬁ;:.) =Rﬁ}f ©,

-
for all (x9) in the Yla,ue,




2.(34 pts.) Classify the following second order partial differential equations as linear or nonlinear. In
the case of the nonlinear equations, circle a term that if deleted would produce a linear equation. In the
case of the linear equations, classify each as elliptic, parabolic, or hyperbolic and find the general

solution whenever possible. (2 . O linear,
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3.(33 pts.) A homogeneous solid material occupying the hollowed out cylinder
C={(x,y,z)eR3 S 1< +y <4, 0Sz.<_2}

is completely insulated and its initial temperature at position (x,,z) in C is 50//x" + yr.
(a) Write, without proof or derivation, the partial differential equation and initial/boundary conditions
that completely govern the temperature u(x, y,z,#) at position (x,y,z) in C and time ¢>0.
(b) Use the divergence theorem to help show that the heat energy
H(r) =jﬂcpu (x,y.2,t)dV
C

of the material in C at time # is a constant function of time. Here ¢ and p denote the specific heat and

mass density, respectively, of the material in C.
(¢) Compute the steady-state temperature that the material in C reaches after a long time.
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