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Il Semester M.Sc. Degree Examination, June 2015
(RNS) (2011-12 and Onwards)
MATHEMATICS
M — 204 : Partial Differential Equations

Time : 3 Hours Max. Marks : 80
Instruction : Answer any five full questions. Choosing atleast two from
each part.
PART-A
1. a) Expfain the method of characteristics for solving semilinear/quasilinear/non-
linear first order PDEs. 6
b} Solve xu_ + yu_=xe™ with the data u = 0.qn W= 5
¢) Obiain the solution of (y - u)u, + xyu, +jr3=_ D using the mathod of
charagieristics. 5
2. Using the method of characteristics brdiherwise solve the following .
a) (U= YU, + XU, + xu=0with A8y =X x> 0. 5
] for x<0
B) U, + U, =0, t >0 With U(¥, m-i —2X lor @=x=3 5
=1 dor x=1
C) U, = U with u(0, ¥)= v 6
3. a) Classity

N U+ Xu,. =0, x:0and
i) (n—1)2 U, - yen uw—nﬁ“ ! u,, as being hyperbolic or parabolic or

alliptic Haﬁuce the equations to their canonical forms, (5+6)
b} Obtain the general solltionofu,, +u, —u, —u  =e™"+sin(x+2y) by any
method. 5
4, Explain Monge's method of solving Fix, v, 2, p. q, ;5 1) =0 and Using the
method obtain the solution of the equation 1+ 41=4 xy 16
PiT.0.
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5. &) Arrive at the classical D' Alembert solution of the wave equation
&u &u
Faadr
SUBISCHIO. . 0) = f(%) L

; %txiﬂ}:mx} e

, —t= X<l =0

Use an appropriate Fourier transform for the purpose. 8
b) Using the method of separation of variables obtain the general solutionof the @
three-dimansional wave equation in cylindrical polar coordinate system. B

6. Solve the Dirichiet and Neumann problems Involving the Laplace equation in the
upper half-plane. 186

7. a) Nustrate Duhamel's principle using an lﬁyﬂwwng & one-dimensional
diffiision equation. 8
b) Using the method of separation of vaniablés abtain the solution of the thres-
dimensional diftusion equation in'spH&rical polar coordinates. ]

8. a) Obtain a three-term homolofiy-pariurbation general solution of he IBVP.

" N -
Ly =Euu N

uix, 0) =x w
7 SRR
—%,0)=x 6
ﬂt.{ 1)

b Explain simitarity transtormation through an appropriate example 6

¢} Write down a weak formulation of

a) Uy, * U, = x4 y¢and
B) Mgttt a‘u =0 {a; constant). 4




