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(b) Prove that:

1

2
P (XYP (x)dx = o ;
imu)n()A o (7

6. (a) Prove that:
i
1 '
[xJ,(ax)J, (Bx)dx = - JE 8, (12)
0

where J (a) = J,(b) =0
(b) Show that:

/2 .
Jya(x) = Esmx 3)

7. Determine the solution of one-dimensional wave

equation (15)
o0'u 5 &

=", O<x R, >0

o/ ox

under the boundary conditions u(0, ) =u(l, 1) =0

and initial conditions

X, Gexxl/2
u(x, 0)=
A 112 <x <l
3]
and o8 =0
arr.—.u

(500)
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. Attempt five questions in all.

3. Question No. | is compulsory.

1. Attempt any five questions: (5 x 3=15)

(a) Determine if the following functions are odd, even

or neither of them:

P.T.O.
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(1) f(x) =sitix i —<x<m

@) flx) =x* if Dexxin

e I 0<x<4

(i) f(x):{x—ﬁ if  4<x<8

(b) Given f(x+2z)= f(x) and f(x) = [x].,

-7 <x=<x Plot f{x) in the interval (-3, 37 )
T 2 -2t =
(c) Evaluate: J‘x = ol
]

(d) If T(1/2) = /7 , find the value of ['(=1/2).

(e) Find the value of F -1

2. (a) Given, f(x)=r-x, 0<x<7. (7, 3)

Find Fourier sine series and hence show that:
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(b) Prove that even function has no sine terms in its

Fourier expansion. (5)

3. Find the Fourier series expansion of the function:
fx)=x*, - w<x<n

11 7’
Hence, prove that 1+ —+—+. =2
9 28 8

(12, 3)

4. Using Frobenius Method, solve the following
differential equation:

Xy +4xy +(x*+2)y=0 (15)

5. (a) The generating function of Legendre polynomials
is given by:

Q—BEr+F =3 P

n=0
Using this generating function, find
B(x), B(x), P(x), B(x), P,(x). (8)

P.T.0Q.



