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Instructions for Candidates
1.  Write your Roll No. on the top immediately on receipt of this question paper.
2. Answer any two parts from each question.

3. All questions carry equal marks.

Q.1 {a) Find the integral surface of the linear partial differential equation
)" + zl% — w(x' 4 :-:jl:—; =(x*=y')z
(b) Find the solution to the equation = - é(;f + g7 Y+ (xp = yg, ¥ = z(xp+ yy) =2y
(c) Find the general solution to the differential equation

r{z+2a]%+{m+ 2}=E+ML'}%=3{3+ a).

Q.2 (a) Find the surface which intersects the surfaces of the systemz{x+ v)=e(3z41).
Orthogonally and which passes through the circle x4 y* =1,z =1,
(b) Find the solution to the equation (y+ zx)u, —(x+yz)u, =x -y’
{c) Find the solution to the eguation == —; (p* +g° )+ (p-x)g-1). which passes

through the x -axis.

Q.3 (a) Find the solution to the charactenistic equations pg = zand determine the integral
surface which passes through the parabolax =0, y" =z

{b) Show that the equations xp=wg, z{xp+ wg)= 2xyare compatible and solve them.
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{e)If z= f{f —_:r] + g{x" + ¥) where the functions f,g are arbitrary, prove that

Q.4 (a) Show that if f and g are arbitrary functions of a single vanable, then

u= f(x—vi+iay)+g(x—vi—iay) is a solution of the equation

2 al -] =7 ) 1
if+@g=73? ]:‘:I{:nur:.-'.ije-dﬂmttzl:1-—£1
c ¢
(b) Find the solution of (D~D —1)(D-D -2)z=¢""
(c) Solve using Monge’s method

(g" =Dzr-2pgzs+(p° =Dzt + 2 (rt —s")=p’ +q° -1

Q.5 (a) Find the solution of 41* +12DD +9D )==0
{b) Find the solution of r+3s +¢ +(rr —31} =1

{¢) Determine the solution of wave equation with non-homogeneous boundary -value
problem u, —4u_=0, x>0,1>0,

u(x,0)=log(1+x), x=0,
u, (x_D) =1, x=0,
u(0.t)=1,1>0,
Q6 (a) Determine the solution of the initial-value problem for a semi-infinite string with
fixed end u,—4u_=0 0<x<w, 1>0,
u(x,0)=x",0<x<w,
u,(x,ﬂ}:ﬁ. D<x<m,
u(0,t)=0, 0<f<ewo
(b) Determine the solution of Cauchy problem for non-homogeneous wave equation:
u, =czun+h[x,r}, xeR, >0
with initial condition #(x,0)= f(x), u,(x,0)=g(x), xe R
(c) Find the solution of wave equation with non-homogeneous boundary conditions:
H, ~czuﬂ =0, x=0,7=>0,
u(x,0) ==f{x), u,(x,0)=g(x), x>0,
u(0,0)=p(r), 120
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