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Question I:(3 points)
‘ 1. Choose the correct answer:

(@) The equation uy, = x2uy, is
i. Hyperbolic for all x.
') dyperbolic for x > 0.
@ Hyperbolic for x # 0.
iv. None of previous.
(b) A partial differential equation of the family surfaces of z = x% +? is
1 )yzy—x2, =0,
Y2 —x2, =0,
il yzy+xz, =0,
iv. None of previous.

(c) The subsidiary equation of iy tu—1= lg—tuy is given by
: dx _ 3y _ 4
| e
| i, & = 34y _ du

y-1 = 1-u’
1=y a5 u=T:

iv. None of previous.

(d) The general solution of the partial differential equation ng +4
(D) ulny) = f(4x—5y)es.
1. u(x,y) = f(4x—5y)es.
i, u(x,y) = f(4x—5y).
iv. None of previous.

(e) A particular solution of PDE 3y, + 3uy =2 is

! iii. %:i‘i)i—_.di
%—i—u:OequaIs
I
|

i.

il.

5wy b

=N
111, Ve
iv. None of previous.

(f) The Cauchy problem Uy

*+ty = u with initial condition xo = ¢, Yo =t, up = sint,
has
i. One solution.
ii. ) No solution,

iii, Infinitely many solutions.
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t m cach of the following PDES as lineaf, qmﬂlm."

onder and homogeneity:[2 points] _
BOR -5 (H—%) : nan~"'"¢?"
hs\vﬂ -o:::;l:rcamows ? “.“;‘ e

(6) iy + sty — 2 = (252 )1
’H‘l't\fo! --dfo‘ﬁ/ non-“heuy-
Mo Mo?fmous. Nown 7U¢-6: (wear

3. Prove that the PDE which has integral surface F(v,w) = 0 where v= x+y+uand
w=x>+ y2 u? such that u = u(x,y), can be written as [2 points]

(y+u)uy — (x+u)uy=x—J:

et w = ')J'—r:yi«-& V= 2eY) =Y

F\!(“-*Vu“x\ _\.Qw(wx_.tw“mb:o ﬁ<

fv(\fd-\\f“\l ) nE w(\ud*wuu i fa;

d
= p\r( |-I-U~K) *pw(lx—luuk\:q

PU(HL%\ e B Gy _1uua\: S

& _@x-zuu\,\
P ('*’qx.) 11—1\;\% \:_0 = _E—\-{- - —_—  ——
’é-j"“_"" + % (359 PV
w
D)  also __p__y, _(_E__}:—:)
£ 1 —t—‘-*J
L (epmrey) 2 M
\ x W
X

+ W
o
= W =TUM & (2w = TUU YN

by a0

= 23_1uu‘j + (7’3'1““))/(&

Q:j .—uuLJ -?,»qu X 1\3\&‘-’“—\\&)(

(y-4)Y, s (wau) u(j = R =W
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uestion I11;
m&ﬁm solution of the following partial differential equation
Xty + Yuy = -‘2 (ot |
which passes through the curve u(1,y) = y.[4.5 points]

A
B - x>
; %—D Y blc‘l_.

1
& i 8
vt 13.~1w*1c1
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&_;cfwzv-zu:% el
el C g
Q_u-tl(j—%a q LaEne 3

= F(l‘gﬂlu“ﬂj—"‘ﬂro
2 U -Q—Lj = Q(:‘E:‘))
ajo}zlj e o libien W CUGI Lk g-t
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Question V'

1. Show that the one-dimensional wave equation

un"CZ"xxgo

is hyperbolic?(0.5 point]
2. Find an equivalent canonical form.[3 points]

3. Obtain the general solution.(2 points]

@ A"; %:0 C-:-C} Lt(-:z
= Bl"‘\AC :O""{(\)('—C) o

i cto hyparpolic

ol -C dx _ e
ot &
dx=-colb chy- cdt
)(: "“CE& (L\ K.—,C‘Li‘b
X —ct=b

~n e
?%:‘ Zf::{ ﬁz"’tl‘,c"zuu- Lt
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U = F Q)
'pv1+£jnub_ wf{({

U= Fen + 3601
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Good Luck




