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1.  Attempt any five questions:
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Attempt five questions in all.
Q. No. 1 is compulsory.

Given f(x + 27)= f(x) and
BEEES -r<x<0
f(x)_[n'—x, 0<x<nr
Plot f(x) in the interval (=37, 3x).

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

2r
Evaluate: _[ sin* @ cos® @ dé6.
0

Find the value of: 21"(%) +I (jilj .
Show that: P (l)=1.
If n is an integer, prove that
J_, (%)= (D) T, (x).
Discuss whether x =1 is an ordinary, regular or irregular singular point of the
following differential equation:
-1y +xy-y=0
Using the method of separation of variables, prove that

NEW'
u(x, y)= Ae (2 3); A4>0,¢>0
is the solution of the following partial differential equation:
Ou Ou

2—-3—=0
Ox oy
Consider a periodic function %(x) such that A(x + 27) = h(x) and
) 0<x<
hx) = x x<rw
27 - x, 7<x<2rx

@) Plot A(x) intherange (-27, 47).
(i)  Find the Fourier Series expansion of 4(x).
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Evaluate: I 374 gy

0

3. Consider a periodic function f(x) of period 27 such that

f)=mr-x, 0<x<nrx

(5 x3=15)
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(@  Plot even extension of f(x) in the range (-37, 37). 3)

(b)  Find its half-range Fourier Cosine Series. @)
1 1 1 7’
() Show that 1+ 7 + 7 + -z + . = Y &)

Consider the following differential equation:
x(x-Dy"+Bx-1)y' +y=0

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

find the first solution. “4,5)
(¢)  Also, find the second solution. ?3)

(a) Prove that Rodrigue's formula for Legendre polynomials is given by
1 d

P(x)= Z " 10
()= () (10)
(b)  Find the value of:

1

[#* By(x) dx (5)

|

x (, - 1)
(a) Prove that J, (x) is the coefficient of ¢” in the expansion of e** */. &)
(b)  Using the generating function for Bessel function or otherwise, prove that
2n
I () + J,_(x) = _;C" J (%) (10)

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, y =0 and y =5 assuming that the

edges x=0, x=a and y =0 are maintained at zero temperature and edge y =5 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= a x b):
o’ o o’
subject to the conditions: (15)
u(©, y,)=u(a, y,t)=0, u(x,0,t) =u(x, b,¢)=0 and u(x, y,0) =u,(x, y).
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