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[Use a separate Answer Book for each group]

[Symbols and notations have their usual meanings]

Group—-A
Answer any three questions from Question Nos. 1t0 5 : [3x7]
y2 X2
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1. Reduce the equation y°u,, —2xyu,, +X°U,, = YUX +7uyto canonical form and hence solve it.

2
2. Find Lagrange's Identity for Lu= Zau ou Zb M | cu=0 where a; =a;and a; b;, ¢ are
m OXoX; T OX

functions of X3, Xy, ...Xn having continuous second order partial derivatives in D < E". Also find the
condition for which L will be self adjoint.

2 2
3. Find Riemann-Volterra solution of % :iza— where u and Z—are given on a curve which is not
X~ ¢ n
a characteristic curve.

2 2
4. Obtain Poisson's integral formula u(r, 6)—i @ -r)i(e)
2n —2arcos(p—0)+r?]

do as the solution of the

following interior Dirichlet problem for a C|rcle : Vzu:0,0SrSa, 0<6<2x with boundary
condition u(a,0)=f(0), 0<O0<2x.

5. By the method of separation of variables, solve the heat conduction equation
o°T 10T 10°T o°T 10T

Z 4y 4y 47— constant
P vl L ]

Answer any one question from Question Nos. 6 & 7 : [1x4]

6. Find the equation of the integral surface of the equation 2y(u-3)u, +(2x—u)u, =y(2x—3) which
passes through the circle u =0, x* +y* =2x

7. Obtain D’Alembert's solution of the initial value problem :

c’u, =U,, —o<X<ow, t>0, u(x,0)=u,(x), u,(x,0) =u,(x)

where U, (x) € C*(—o0,0), u,(X) € C'(~o0, ).
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Group — B

Answer any five questions from Question Nos. 8 to 15 :

8.

10.

11.

12.

13.

14.

15.

1 d

Show that P (x) =
L (X) 20 o

2, ifn=0

1
Prove that [ P, (x)dx :{ _ .
% 0, ifnx1

Establish the recurrence relation : xJ/ (x) =xJ, ,(X)—nJ, (x), for Bessel's functions.

b
Prove that IxJo(ax)dx = EJl(ab) .
a
0

Show that J_(X) = 1_[cos(xsin 0—n0)do.
n 0

Express 2x% +2x? —x —3in terms of Hermite polynomials.

Prove the orthogonality property :

% 0, if
[e "L, (oL, ()dx ={ 't m=n
5 1 ifm=n

for Laguerre polynomials.

Show that lim 2Fl(l,a;l;i)zex.
a—w a

(2)

[(x* =1)"], where P,(x) is a Legendre polynomial of degree n.
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