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1.      Attempt any¢tJe questions:
(a)       Given /a + 277) = /¢) and

/(I;) I,:
+J:,              -¢SJr<0
-x,              0<x<„

(5 x 3 -15)

Plot /(x)  in the interval  (-3ff, 37r) .

a)        Determine whetherthe functions sin2x  and cosx  are orthogonal or not in the
interval  (0, 27r) .

(c)         Evaluate:  2t"sin4Gcos6GdG.
0

(d)        Find the value of: 2r(i)+I(i).
(e)         Showthat:         P„(1)=1.

®         If 7!  is an integer, prove that
/-" (x) = (-1)n /" (x) .

(g)        Discuss whether :I =,1  is an ordinary, regular or irregular singularpoint of the
following differential equation:

(x2 -1) J,' + XJ,' -J, -0
(h)        Using the method of separation ofvariables, prove that

"(„)-4ec(:+?);4=o,c=o
is the solution of the following partial differential equation:

2#-3%-0

2.       (a)         Consideraperiodicfunction  fe(i)  suchthat fe(x+ 27r) = %(x)  and

h(x)--
[2;,

0 < J¥ < „
-X,                 FT <_ X <_2.7[

(b)

(i)         Plot fe¢)  intherange (-277,  4¢).
(ii)        Find the Fourier series expansion of %(x).

Evaluate:           j3-4z2dz
0

3.       Consider a periodic function /(x)  of period 2%  such that

f (X) = 7[ -x,  0 < x < 7[



(a)        Plot even extension of /(I)  in the range (-37r , 37r).
a)        Find its half-range Fourier cosine series.

(C)       Showthat        1+i+i+i+ .....       Z82

4.       Consider the following differential equation:
x(.x -1));" + (3x -1))/' + )/ = 0

(a)        Find whether :x = 0  is an ordinary, regular or irregular singular point.                      (3)
a)        Using Frobenius method, determine the roots ofindicial equation and hence

find the first solution.
(c)        Also, find the second solution.

5.       (a)        Prove that Rodrigue's formula for Legendre polynomials is given by

p"x,--±%(x-)a
a)       Findthevalueof:

}x2p2(x)dr
EF

.t

(a)        Provethat /„(x)  is the coefficient of f"  inthe expansion of e3
a)        Us.ing the generating function for Bessel function or otherwise, prove that

Jn+,(x)+Jn_l(x)-2=Jn(x)
X

(10)

(5)

(5)

(10)

7.      Using Laplace equation in 2-D, determine the steady state temperature distribution of a thin
rectangular plate bounded by the lines  x = 0 ,  x = a ,  )/ = 0  and  ); = a  assuming that the
edges   x = 0,   x = cz   and  ); = 0   are  maintained  at  zero  temperature  and  edge   j; = b   is
maintained at a steady state temperature' F(x).                                                                          (15)

Using the method of separation of variables, find the general solution of 2-D wave equation
for the case Of rectangular membrane (area =  cz x a ) :

#+#=;#;c=o
subject to the conditions:

% (0, )/, f) = %(cz, )/, f) = 0 ,  % (x, 0, f) = %(x, 6, £) = 0  and  w (x, );, 0) = e/a(x, j;) .

2

(15)


