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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempt any four questions.

3. All questions carry equal marks.

SECTION -1
Attempt any two parts out of the following.

Marks of each part are indicated.

1. (a) Define the following with one example each: (6)

P.T.O.
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(i) Quasi-lincar first order partial differentiz)

equation (PDE).
(ii) Semi-lincar first order PDE,
(i) Lincar first order PDFE.
State whether the following first order PDE
is quasi-lincar, semi-lincar, linear or non-
lincar .
2 \.. .2, y)
(xy )ul~(y12)uy—u (2 - y*)

Justify.

(b) Solve the Cauchy problem (6)

u, +u, =1
such that u(s,0) = 0, x(s,0) = 252,

y(s,0) = 2s,5 > 0.
(¢) Obtain the solution of the pde (6)
x(y2 +u)ul —y(x2 +u)u}, =(x* —yz)u,

with the data u(x,y)=1 on x+y=10.
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(d) Apply i =y and v(x,y):./'(x)-pg(y) to solve

4 2 2.2
XUy 4y ”y =4y .

(6)

Attempt any two parts out of the following :

(a) Apply the method of separation of variables u(x,y) =
f(x)g(y) to solve

2.2, .22 2
Youy +x"uj = (xyu)

x2

such that u(x,0)=3¢4 . (6.5)

(b) Find the solution of the equation (6.5)
yu, — 2xyuy = 2Xu
with the condition u(0,y) = y3.

(c) Reduce into canonical form and solve for the general
solution (6.5)

u o —yu —u= I
(d) Derive the one-dimensional heat equation :
u = Ku,

where x is a constant. (6.5)

P.T.O.
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SKECTION — II

3, Attempt any two parts out of the following :
(a) Find the characteristics and reduce the equation

Q 4 - - 1
u, —(sech"x)u,, =0 into canonical form. (6)

(b) Find the characteristics and reduce the equation
2 2 2 —
x*u, +2xyu,, +yu, +xXyu, +y°u,=0

(6)

into canonical form.

(c) Transform the equation u,, —Uu,, +3u, —2u, +u= 0

to the form V., =CV, c=constant, by introducing the

—(ag+b1)  yyhere a and b are

(6)

new variable v =ue

undetermined coefficients.

(d) Use the polar co-ordinates r and 6 ( x=r cosB, y=r

U o =0
(6)

sin0) to transform the Laplace equation o

into polar form.

4. Attempt any two parts out of the following :

(a) Find the D’ Alembert solution of the Cauchy problem

for one dimensional wave equation given by
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1, -czuu =0, xe R, 1>0
u(x,0) = S (), xe R,

u,(x,0) = g(x), x e R. (6.5)

(b) Solve (6.5)

3
Yu_ —yu w U, =0,

2
u(x,y)=f(x) on x+;yz~=4for 2 <x < 4,

2

u(x,y)=g(x) on x—y?=0for 0 <x < 2,
withf(2)=g(2).

(c) Determine the solution of initial boundary value

problem

u, =16u_, 0<x<o,t>0

u(x,0)=sinx, 0=<x< oo,

u’(x,O)zxz, 0< x< oo,

u(0,£)=0, £=0. (6.3)

(d) Determine the solution of initial boundary value

problem L

P.T.O.
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u, =%, 0<x,00,0> 0,
u(x,0)=0, 0<x<on,
u,(x,0)=x3, 0<x<o
u (0,0)=0, 120.

SECTION - III

Attempt any two parts out of the following :

(a) Determine the solution of the initial boundary-va|ye
problem by method of separation of variables

2

u,=cu,, 0<x<l,t >0
(x.0) hx/a, 0<x<a
u X, = ’
h(l—x)/(l—a), a<x<l
u,(x,0)=0, 0<x<,
u(0,0)=0=u(l,t)=0 t>0
(6.5)
(b) Obtain the solution of IBVP (6.5)

u=u,, 0<x<2, (>0,
u(x,0)=x, 0<x<2,
u(0,0)=0, wu_(2,¢)=l, t20,
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7
(C) ')Clerln]
ne ) TN
Problen '€ Solution ¢ the initial-valye
(6.5)
“i ¢ v+ \-2$
u(x =
( ,0) A, (),'Tx'l‘
11,(X,0)=O, ()"«.X."l
u(O,f)-O,u(l 1) = ( [
(d) Determine )¢ solution of }, I al-y 4.
problem (6.5)
ufzkuxx’ O<x<1’t = 0’

u(x,0) = x(1 - x), 0<x<]
u(0,7) =1t, u(l,t) =sinet, ¢+ > 0

Attempt any two parts out of the following :

Determine the solution of the initial boundary-value
“ blem by method of separation of variables  (6)
pro

< >
— C u ).’., < )

ut!
=0, 0<x<a,
u(x,0) V o
2%, 3
=< a L<x<
u,(x,0) J(1-a),
VO(l—x) ( t>0

=0,
u(0,1) =0 =u(a,t)
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(b) Find the temperature distribution in a rod of lengg, |
' " l . . . ! .
The faces are insulated, and the initial tcmperaturc

distribution is given by x (I - x). (6)

(c) Establish the validity of the formal solution of the

initial boundary — value problem (6)

u,=ku_, 0<x</l,t > 0,

u(x,0) = f(x), 0<x<,
u(0,t) =0, t >0,
u_(1,¢) =0, t > 0.

(d) Prove the uniqueness of the solution of the
problem : (6)

2
u,=c’u

wr 0<x<lI,t > 0,
u(x,0)=f(x),0< x<1
U, (x,0) = g(x),0 < x <,

u(0,£)=u(0,£)=0, ¢t > 0.

b]

(3000)



