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1.[35] (@) Show that u(x,y)=(x+y)3 is a solution of yu, —xu, =3(y—-x)(x+y)2 in the xy—plane.
(b) Find the general solution of yu, —xu, = 3( y—x)(x+ y)2 in the xy—plane.
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2.[35] Classify the following differential equations as elliptic, parabolic, hyperbolic, or nonlinear and

find the general solution in the xy — plane whenever possible
@ u,—u, +Huu)=0 Nowlinear
(b) u, +4u,~4u,, +254=0
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To solve (b) we rewrite it as

—-——4'234‘1';)\&-!' 25w =0 o exv.iwjewﬂj)
i* )xb \3
(.9-.. )(i 29)“ 4+ 25u=o . This 5‘,&%{5 the dw‘ﬁe’ érwo«hvw-(:es

Ix a\j Y

= x-2y, "l‘\evx%echalnﬂdeimy\{a ,;!_. ;ﬁ a:;l/%l{ v, Ry
L 1= 254 Y-

-2 {
VD V.2
and v o ZLE

- ,L_b_\f+ 2_ TIM‘WS A3 ore\w\'evs we. ‘/\a«\/e,
aj 35 QVL, 3% 3«‘

N Y va— 35' S‘J’Swrwhmﬁ in (b) gives
U%;Jr A ~z(/g{tz%)\wa_; 23 )'l%fz%i““ . 25w =o
Lb D{) 5 \u + 25u = ‘

a“lrwf—O.

2T
The. general sduion of this TOE 15 w= cpefB)+esing). Terdore
\P-\;(:,»]) = ‘s:(lx+y)005 Lx-lv)-l- q&(bd-j)s?n (x-lzj')\
I Yhe cdmef

al sdvkion oF (L) where fmw\ 8 are a,(L?t'b(m'j/ h?ce—wm&numsb
o\‘tffwewjﬁaue 'Fwwl:fons of a sinﬁ\e veal vaviable

Vv

gl




3.[30] In the interior of a very thin rod, heat exchange takes place according to Fourier's law - the flow
is from hot to cold regions and the velocity of the flow is proportional to the temperature gradient. On
the sides of the thin rod, heat exchange takes place according to Newton's law of cooling - the heat flux
is proportional to the temperature difference. Assume the rod is surrounded by a medium of constant

temperature 7, . Derive the partial differential equation satisfied by the temperature u (x,t) at position
x and time ¢ in the rod. :
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