9, '(aj

(b)

10. (©)
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UNIT-V

Define potential function and find the condition that
any one parameter family of surface f(x, y, z) =¢
form a family of equipotential surface. 8

Show that the solution of u(x, t) of P. D. E.
ut—ku“=f(x,t), D<x<t,t>0.

subject 1o co_nd'ition,
ux,0)=fix),0sx< ¥
ud,D=us,)=0,120,
is unique. 8
Solve the partial differential equation :

o _ 0%
ot ax?

D<x<?¢,t>0,

subject to the condition.

u@, )=u(¢,)=0, t20

and u(x,0)=f{x); 0<x<= 7. 8

If © = O(y, 6, v) is harmonic function , then prove
. a’ (a?

thaln:p:-T —1_-,9,'-1’ is also a hammonic function,

where, (v, 8, v) are the spherical polar co-ordinates
and 'a’ is a constant. 8
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Note :— Solve one question from each unit.

. UNIT-1 |
1. (a) Prove that necessary and sufficient condition for
integrability is [F. g] = 0. 8

(b) Find the complete integral of the cquation
p’x + qly =z, by Jacobi's method. -8

2. (c) Explain the following terms :
) Complete Integral.
. (i) General Integral.
(i) Singular Integral. 8

{d) Find the integral surface of the differential equation
(x -y)p + (y — x ~ z) q =z, passing through the

circle z =1, x* + y?=1. ' 8
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UNIT-II

3. (@) Prove that every integral surface is generated by
family of characteristic curves. 8

(b) Reduce the equationu_ ~ :@s:zuW = (0 to a canonical
form. 8

4. (¢} Solve the Cauchy problem for2z -y z, =z for
the initial data curve € : x_= 8, y, = Sz‘ 2, = s,
182, ' 8

{(d) Reduce the equation u_ + 2xu +xu _=0toa
canonical forms and solve wherever possible.
8

UNIT-III

5. (a) Find the solution of the vibration of an infinite string.
The initial conditions are :

y (x, 0) = f (x)
yx, 0)=gx)

-0 <X <o,

where, f(x) is initial position of the string and g(x) is
the initial velocity at point x. 8

(b) Prove that for the equation :

1
L,=U, tqu= 0, the Riemann function is

v(x,y,a,ﬁ)=]u(,ﬂx—aiiy—ﬁi). 8

LUBS—49979 2 (Contd.)

6. (c) State and prove Green's theorem. 8
~(d) Solvey ~c?y =0 O0<x<[,t>0
yO, )=y (1, t)=0and
y(x,0)=x(1-x),0<x<1,
yt{x,0)=0, 0<x<I. 8
UNIT-1V
7. (a) Find the solution of the problem :
2 1 1 .
Viu=u_ +-u, +—u, =0, r<a,subject 10 the
r r
boundary condition u (a, 0) = f(8). 8
(b) Let u (x, y) be harmonic in a bounded domain D
and continuous in D = D u B. Then prove that u
attains its maximum on the boundary Bof D. 8
8. (c) State and prove uniqueness theorem for Laplace
equation. 8
(d) Find the solution of the problem .
Viu=u _+u_=0 0<x<a 0<y<b
with boundary condition given below,
u(x,)=f{x),0<x<a,
u(x,b)=0 ,0<x<a,
u(@,y)=0 ,0<y<h,
u(ay)=0 ,0<y<hb. 8
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