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SECTION A

I.  ta) Describe Lagrange’s method of solving a quasi-
linear differential equation of the first order. Use

it to solve

(u= =y = XU T XU = 0 (6)

{b) Solve the initial valuc problem

u +2u =0, u(0,¥)= 3e? using the separation

of variables. (6)

P.T.O.



2137

2.

2

(c) Describe General Integral. Complete Integral and

(a)

(b

(¢

Singular Integral of a first order partial differential

equation

(x.yv.z.p.g=0.p éx'q 2

SECTION B

Derive the continuity equation

p, +div(pli) = 0,

And Euler’s cquation of motion

p_ﬁ[ —{d.grad)d“ +grad p=0
in fluid dynaimics. (6.5)

Show that the equation of motion of a long string
s u_~ c¢u - g where g is the gravitational

deceleration, (6.5)

Find the characteristics. characteristic coordinates

+

)

and then reduce the equation x-u_ - 2x3y-u
(

h

Vi, = e 1o the canonical form.
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SECTION C

3. {a) Obtain the D Alembert solution of the following
initial-value problem

u, = €u.. NE R, t>0

ulx. 0) = sinx. x € R,

u(x.0) - cosx. v eR (M
{b) Find the solution of the characteristic initial-value

problem

XU - NU u =0.x =20

AR v Y

agx. ) vy an _\--'—\-—_‘O for 0 £y <2

u(x.y) = gyron y + = =4 for 2sv<d where

o

f12y = a2 (7)
1¢) Determine the solution of the initial bodndar}f-value
problem :
u_ -u_ =1
LY A

u(x. 0) = sin{x)

u (x, 0) = x (7)

P.T.O.



2137

4.

(a)

{h)

4
SECTION D

Prove that there exists ai most one solution of the

wave equation

uo=clu . 0<x</ t>0,
it XX

satisfving the initial conditions

uwx. 0) = fix). u(x.0) = g(x); 0<x</ and the

boundary conditions

ued. oty = 00 u(/oty = 0. t20 where u(x, 1) is a
twice continuous differentiable function with

respect to both x and . (7)

The Heat conduetion problem of a homogencous
rod of length /. where the surface of the rod is
insulated to present heat loss through the boundary

is given by the equation :

u, = Ku . 0<x </ t>0.
w1y =0 120
ufoty = 0.1 20
ulx. 0) = fix) O0<x</

Show that the formal series solution of this problem

Is given as
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x ..(E\l ki I’m,\’\
u(x,t) = Zane vl sin TJ where
1| y

)

2t ()
4, =7 _[f (x)sm[TJ dx (7)

4

(c) Determine the solution of the initial-boundary value

problem:

w,—u T ho0<a< 1.7t 0. h1s a constant.

wWx. 0) = (1l x) 0<x<
ugn. 0y =0 D<nsl
W(0. 1) = L ou(l .y =sint, 120 (7)

SECTION E

5. (a) Using Monte Carlo simulation. write an algorithm

to calculate the volume of a sphere:

v -y - z5 = 10 that lies in the first octant

vzloy 20,2207 (6)

Explain linear congruence method for generating

jon

random numbers. Does this method have any draw
back 7 IHlustrate with the help of an example.

(6)

P.T.0.
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(c} Selve the Linear Programming Problem :
Minimize : x

subject to

R ) (6)

SECTION F
6. (a) Prove that a connected graph is semi-Fulerian if
and only if it has exactly two vertices of odd
degree. ' {5)
(b) Prove that if G is an r-regular graph with n

vertices. then G has exactly

n
{ edges. (3)
(c) Consider the graph G-as follows :
Y | u
5
2
K
6
X 3 w
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Which of the followiiig statement hold for G?

Justify.

(i} Vertices v and xffére adjacent.
(i1} Edgc- 6 is__‘_incideri:t' with vertex w,
(ili) Verlex \ts inci&é’in with edge 4.‘

(v} Vertex w and edgo 5 and 6 form a subgroup
of G. (5}

(3000)



