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(luestion I (20r**nrs)
(A) Classify according to pa,rabolic , elliptic or hyperbolic: of the following

P.D.Es.:

( i )  ZLrr , -  4u. , , -  -  6LL, i ,  *ux=0 ( i i )  4  LLxx*  l2ury*  9uyy -  2u, tu=0

(iii) ur*- x2yttt, = A ( y>0) (iu) e2'Ltxx * 2e'+t ttry * ezt srr= Q (S Marks)

rE|iti:|iiiii'ininiji'n'in"',i'ii|t,n'/oiii*i,:,,ipiii'
homogenous or ruonhomogenous. State the ord,er , d,egree and, name of the

dependent and incleperudent uariables :

r- ut = k u** tu/-tere k is constant

2- xLr,x :  u(urrr) '

3- uu,, : xUt (5 Marks)

lCt 6 it
(ii) In the follotuing BCs. stote the type of them:

0 u(0, t )  -  a"  ,  ( i i )  u ' (L , t )  =  o .

( i i i )u ' (q,r)= f  (*)  ,  ( iu)  u(L, t )+u'(x,10)-  s(*)
(5 Marks)

- ' " : - - -  " " ' -  - " :

(D). Show t,hut the set of functions 
t"t" WI,tu= 

I,z,S,....ore ortlngonal

on the interual (0, L), (5 Marks)

(luestion 2 (4Onannrcs)

(/t) Find the eigen ualues and the corresponding eigen functions of the

Sturm - Louuille B.V.P. tr'(x) + 1.tr(x) = 0 sabiect to the following

boundar"t,  condit ions: tr(o) = g and F' (1)+ F ( l)  -  g ( l0Marks)

(B)  Solue the fo l lowing PDE ut  =u**  -  6x,  0  1  K 1 1,  t  >  0



Subj ect, to the boun dary conditiot'ts:

u(O,t)=l  ,u,(7, t )=2

And Subject to the init ial candition:

u(*,0)=x3 -x ( tsyarks)

(C) Solue the following PDE
ut=ku**  ,  0<x1L,  t>0

SubjecL t<t  the boundary condi t ions;

"(o, f )  
: t  ,u(L, t )=2

And Subject to init ial condition:

u(x,O) = f(x) (15 Marks)

(Duestion S (4ounnrs)
(A) So/ue the following PDE

uxx*uyy =  ( l /a )ur ,  0  I  x  1  a ,  0  <  y  <b,  t  >  0

Subject to the bou,ndary conditions: :

ux=Q atx=0, ux*hru=0 atx=a

u=.0, , , ty*0,  uy*hnu=0 ^ty=f i  (ZuMarksl

u = f (*, y) fo, t = 0

(B) Solue the heat equation with steady source

ut=ku***x ,  0<x11, t>0

witl"t the bourudary conditions:

u(o,t)*o ,r( t , t )=o

And ir i t iar condit ion: u(x' ' )  = f  (*) 

(2U Marksr
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