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NOTE: f'he candidates are required to attempt two questions each frot-rr

Section A & B Section C will be compulsory'

Section A

1. Expand f (x) = xt + x. - 1 <.r ( i. in terms of Cheblsher series of frrst krnd 4(.tt
2. (a) State and prove Rodrigue's tbrmula.

(b) Prove that Tr,,^,(.r) = 0

3. (a) Prove that .I1'(x) = 1rr,*, - J,(x).
x

(b) Using the recurrence relation (n + 1)f,.,(,r1= (2n + l)x{,(.r) - n\, r(x) recursivell,.

Evaluate 4Q.l).
4, Find the Eigen functions of the following Sturm-Liouville problems and verify their

orthogonali ty *+ i-r, = 0. .',, (0t = Q, -ir(7) = Q Z-ylO, Z4cl.r-

SECTION B
nr3

5. (a) Show that )re-3' sirrt dt = 
,o- 

O, using the Laplace transformation. (5)

(b) Find tn. r-itu." transform of the function /(r) = {'^"''' ;0 < ! '- z t a 
(5)

[0 :nto<r<2rlro

6, (a)FindtheinverseLaplacetransformofthefunction -.-J * (5)
(s +o )

(b) Show l* l* I * t(ritimes) = '" '... where n =1,2-3..... (5)
(ir-l)!

f-r'.-r<x<O7. WritetheFourierseriesexpansionfor f(x\ if .f(*)={ '^ andhence" [.r ;0<r<r

deducettrat l*1'l* ....= 
o'

l' 3- 5- 
,rt

8. Solvethe initialvalue probl"^ 9l+9.\'=0; .r'(0) =0, --,' (0) =1u'iththe help of
tlY-

Laplace transforms. L\{CI. 2-o

SECTION C
9. Write in brief.

a) nina r[l3ar 
], 

eru.n ,h^, l[T] = ,* -, 1 .

b) State Bessel functions of firstkind "/,(x) and second kind f,(x).

c) Find the Laplace transform of e' cos / .

d) Write Euler's formula for Fourier series.



e) State Convolution theorem.

D State the necessary and sufficient conditions of Laplace Transform.

g) Find the inverse Laplace transform o, .8(s 
+ 2)

(s'+4s+8;'
h) State the orthogonal property of Legendre polynomial and Chebyshev polynomial of

second kind.
i) Define Generating function of the Legendre polynomial.

j) Find the Laplace transformation of e-,'f{!-4 -It
loxg ,9o


