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(c) Determine the solution of wave equation of semi-
infinite string with free end for non- homogéneous
boundary value problem:

Uy — 16U, =0, x>0, t>0,
u(x,0) = cosx,u,(x,0) =2, x>0,
u(0,t)=1-—¢t t=0.

(a) Obtain the solution for a semi-infinite string with
free end:

Uge = CPUyy, 0<x<o00, >0,
u(x,0)=f(x), 0<x<om,
u(x,0) = g(x), 0 <2< oo,

1, (0,) = 0, 0<t<oo.

(b) Determine the solution of wave equation for non-
homogeneous boundary value problem of semi-
infinite string with fixed end:

utt —4‘uxx = 0, X > 0, t > 0,
u(x,0) =log(1+x), x=0

u(x,0)=1, x=0,
u(0,t) =, t=>0.

(c) Determine the solution of Cauchy problem for non-
homogeneous wave equation:

utt=uxx—2, X E R,_ t>0,

with initial condition u(x, 0) = sin x, u,(x, 0) = x,
x € R.
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(a) Define characteristic curves of a first order partial
differential equation. Find the partial differential
equation arising from the two-parameter family of
curves :

u-—ax — by -~ ab = 0.

(b) Determine the integral surfaces of the equation:

x(y? + wu, - y(x2 + Wu, = (x> - y?)u; with the
data x + y =0 and u = 1.

P.T.O.
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(c) Find the solution of the initial value system:
ut—2uux=v—x,
v, tov, = 0,

u(x, 0) = x, v(x,0) = x.

(a) Reduce the given equation into canonical form and

find the general solution x:
u, + xXu y= Y

(b) Using v = In u and v(x,y) = £(x) + g(y), solve the

equation:

2, 2 2 2 = 342
x*u 2 + y*u St = vt

(c) Find a complete integral-of the following equation
by using Charpit’s method :

7?2 = pgxy.

(a) Derive the three-dimensional Laplace equation:

?v 9%V d*v
+ + =

0,
x> oy* ozt

where V is Gravitational potential at any point.

(b) Determine the region of the following equation,

and transform it to canonical form:

2 — 2 = pX
xfu, - 2xyu, + yu, = e
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(c) Derive the equation of traffic flow :

.a_p_ +.a_c1. = 0’
ot 0x
where p(x, t) is traffic density and q(x, t) is traffic

flow at any time t.

(a) Find the general solution of the equation:
yu,, +t3yu, + 3u, =0,y # 0.

(b) Reduce the following equation into canonical form
2 —
u, — 2cosx u, + (1 + cos™x)u,, +u = 0.

(c) Find the general solution of the equation:'

8%z + 0%z _2622 _ oty
oxr oxdy oy

(a) Determine the solution of the initial-value problem

for an infinite string with initial condition:

Uy — U =0, XE R, t>0,
u(x,0) =sin3dx, x € R;
u,(x,0) = cos3x, x € R.

(b) Find the solution of the initial-value problem for a
semi-infinite string with fixed end:
U — 16U =0, 0 <x <X, t>0,
u(x,0) = sinx, 0<x <o

1:(x,0) =x%, 0=Zx<co,
u(0,t) =0, 0t <o,

P.T.O.




