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Answer ALL questions
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1 a Find the general mtegral of the linear partial differential equation

(y+2x)p - (x +yz)q =

-y (0)

b Find the general integral of the equation (x —y) p+(y —x—-2z)q =z and

the particular solution through the circle z = 1; x*+y* = 1. C)
OR
¢ Show that the equation xp = yq; z (xp + yq) 2xy are compatible and
solve them. ' - (8)
d Find the complete integrals of the equation p = (z + ay)~. | (7)
- 2 a Ifu=f(x+iy)+ g(x —iy) where the functions f and g are arbitrary, then
2 2 v
show tha -‘?—;—h-a—;: o | 3)
0x“ Oy '
2, 2 .
b Reduce the equation 0z x? 0z =0 to canonical form. (12)
ox” ay
OR
¢ Find a particular integral (D* — D"z = &*". , @)
8%z 1oz
d Solve the one dimensional diffusion equation — = ——. (8)
ox2 kot
3 a P T Where the volume V is bounded, then
O
prove that lim ry(r) = M, where M = j p(FHYdT' . (10)
r.:OO v o

b State (i) Interior Newmann problem, (ii) Exterior Newmann problem.  (3+2)

OR

¢ A rigid sphere of radius a is placed in a stream of fluid whose velocity
in the undistributed state is V.  Determine the velocity of the fluid at
any point of the distributed system. (15)
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Write a short notes on Lo‘ngitudihal vibrations in a Bar. (7)
Derive D’ Alembert’s solution of one-dimensional wave equation. (8)
. OR
Find approximate values for the first three eigen values of a square
membrane of side 2. (15)
State and prove Duhamel’s theorem. (15)
OR
' 2
Show that the function 6 = -—l—exp( - 3—6—} is a solution of the equation
U\ 4k |
8%0 100 |
=T ()
ox< kot
Determine the temperature 6(p,t) in the infinite cylinder.0<p<a
when the initial temperature is 6(p,0) = f(p) and the surface p=aq is
maintained at zero temperature. (10)
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