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Answer five questions, taking one from each unit.
UNIT-1

1. (a) Discuss, in detail, the compatible systems of first order partial
differential equations 9

2
yZp+xzq=y2 5

(b) Find the general integral of the linear PDE: ——
X

2. (a) Find the characteristics of the partial differential equation pg = xy
and determine the integral surface which passes through the curve

z=x,y=0 5
(b) Find the complete integral of the partial differential equation

) 0z 0z
p +tq )x=pz where p=—, g=—.
( ) P Ox 1 oy

(c) Solve: (1+xz)j—y+2xy—4x2 =0 5
x



UNIT-II

3. (a) Classify and reduce the partial differential equation

2 2
2 ) 2 ) X :
YU, -—zxyu, +xu, = 7% + 7% to canonical form and hence

solve it. 5

(b) Determine the adjoint operator L * corresponding to
L(u) =Au_ + Buxy + Cuyy +Du_+ Euy + Fu ,where A, B, C,D, E

and F are functions of x and y only 4
(c) Find the families of characteristics of the partial differential equation

(1 ~x’ )uxx —u,,, =0 in the elliptic and hyperbolic cases. 5

4. (a) Find the complete solution of the partial differential equation
(D* +3DD"+2D" Ju=x+y 5
(b) Solve, by Monge’s method, the partial differential equation
z(qs—pt)zpq2 6
(c) Provethat,if ¢,D+b,D'+c, isafactorof F(D,D') and ¢, (&) is
an arbitrary function of a single variable & andif a, # 0, then

u, = exp (— % xJ ¢, (bx —a,y)is asolution of the equation

1

F(D,D")u=0. 3

UNIT-11I

5. (a) Discuss in detail, the interior Dirichlet problem for a circle. 9
(b) State and prove the mean value theorem for harmonic functions. 5



6. (a) Usingthe method of variables separable, discuss the solution of

Laplace equation in cylindrical coordinates. 7
(b) Discuss the solution of interior Neumann problem for a circle. 7
UNIT-1V

7. (a) State the elementary solution of the diffusion equation and hence

verify it. 3
(b) Define Dirac-Delta function. 3
(c) Discuss the solution of the diffusion equation in cylindrical

coordinates using variables separable method. 8

8. (a) State and prove the maximum-minimum principle in the case of
diffusion equation. 7
(b) Discuss the solution of Burger’s equation in one-dimension. 7

UNIT-V

9. (a) Discuss, indetail, the D’ Alembert’s solution of the one-dimensional

wave equation. 7

(b) Discuss the solution of the problem of vibrating string using variables
separable method. 7
10. (a) Discuss the problem of vibration of a circular membrane. 8
(b) State and prove the Duhamel’s principle. 6




