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Section-A

1. (@) Write a general expression for the Fourier series of a
function f{x), such that ix) = Ax + 2L), -L < x < L.

Which terms will be missing if flx) i1s an even

function ? Justify mathematically. 6
Or
X X

Evaluate LLI_COS 4 TRCOS qL ax ifor™: 6

(DEspe=.q #.0

(i) p#aq



(c)

(a)

Find the Fourler series of thls functmn and hence -'fff
: -« i TIRE ,}{ _

that :

What is the period of sin nx and that of tan x. 2

Or
If At + T) = A1), then show that :

2 f@yde = 21T foyar

Section-B

Classify the point x = 0 as a regular or irregular singular

point for the differential equation :
d2
x2 d2 + sin t%+e *y=0.
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(d)

1 i £ A

Attempt any fwo parts

Prove that :

L

J,,(x) = L [T cos(n — x sin 0)d6, n=0,1,2...
T

Expand flx) = Xy ) in a series of the from

SioAsP(x), using Po(x) = I_?'Pl(x) =

3x2 -1

P x — T T Bl C I

2(X) == 5

Using the génefating function for Bessel's Polynomials

or otherwise, prove that

xJ'n(x) =-nl,(x)+xJ D)

Obtain an expression for P,(x) using appropriate formula.

P.T.O.



oeLion-u

Attempt any one part : . learndu.in

(@)  Evaluate :

(b)  Evaluate :

fo ¥¥@2-y2)124

(¢) Prove that :

o xm—l 1

—
—

B(m, n)_

0 (a+ bx)m+n anphm i
Section-D !

(@)  The solutions to 2-D wave equation are obtained as

trigonometric functions as well as in terms of Besse

functions. Explain how trigonometric cosine function i
different from the Bessel Function of Order Zero.
Compare them in terms of :
(/)  Periodicity

(if)  Amplitude

(i1i) Zeros.

Indicate differences using a plot.
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Using the method of separation of variables, solve: 5

2
6_u_= s Ocx <3, >0

&y &%

Given (0, y) = u(3, y) = 0, and u(x, 0) = 5 sin 4nx

=3-sin 8 nx:

Find the steady state temperature, u(x, ) of a rectangular
plate (0 < x <1;0<y<2) subject to the boundary
conditions : u(x, 0) = 0, #(0, y) = 0, u(l, y) = 0, and

x5 2). = X, 10

Using the method of separation of variables, solve

1-D wave equation :

P.TO.




Show that () = e—St sin. 2» 'is a Solut-ign

ou . 0% | e :
— 2 5 .. - : r ‘_'"

ot o2 with the conditions u(0, 7) = u(n ‘) :

H(x ) 0) S in 2x . ; - ,.-'; v L

Or

Using the method of separation of varia_bles, prove

of Lo s
1 = 4 3 L‘ i
the general solution of Py 5 'S glven by
k[[f)ﬂ]
[0 D)i=Ae LN g

where A and k& are some constants
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