S

Tror Refmnea exe9@ - 203
NUH-2012

(F) ThaR gHE el vie | FRAR 7R oF@ Sfovjfon oKie J@ef
foret | safrere stew 941 @ @it F9 | [Define Fourier series. Write

sufficient conditions for convergence of a Fourier series. State and
prove Parseval’s identity.]

() —m<x<z IO f(x)=x+x" T Pl =7 [F©

2
¥ «f5 s mde @, 1+21 +3i2+ % | [Find the Fourier
series of the function f(x)=x+x" in the interval —r<x<7.
1 1 7’
Hence prove that, 1 + —+—+--.=—.
. 23 6

(F) TRER FASER el A | f(x) GF AN FRAM TEH FoAST
fqfq 9 @A [Define Fourier transform. Find the finite Fourier

V4
x, 0<x<—
sine transform of f(x),if] f(x)= 2
T—X ES <z

2

,0<x<3
0,3<x<6

() U(0,6)=0,U(6,1)=0,t>0 U(x,O)z{ S ACATH
ou 62
= ,0<x<6 93 @36 Tw U(x,r) @€ 371 [Find a
t ox

2
solution U(x,t) of the boundary value problem %—(t] = ?9_[2]’ 0<x<6
21

subject to the conditions U(0,#)=0,U(6,7)=0,t>0]
(F) TRAR FASER & Fefere*w Soiawis IfarTz et 79 | [State

and prove the Convolution theorem for Fourier transforms.]

ou _oU
S

O<x<mt>0 =7, _RQNTCTW @ [then show that],
Ulx,t)=1+— 2 Z{ﬂ}e‘”z’ sin nx

T ‘S nr

(<) 3@ [If] U=U(x, 2 U©,)=1,U(z,1)=3,U(x,0)=1,

Q1

wfere “ifdren ez

@ ol S I, RS wiow R FERe

el eWd 1 [Using the generating  function

x 1 ©
ei(’_?] = Z J,(x)t" , prove that]:

n=—oo

(1) xJ (x)=xJ,_,(x)—nJ (x)
(ii) xJ! (x)=nJ (x)—xJ ,,(x)
(?) &9 %4 [Prove that]:

(i) Jy (x) = \F SINY _ cos x

(i) Jg(x)+ 22 JX(x)=1

(F) FEDR @M (AF FRAER @b IR @it 39 | [State and
prove Rodrigue’s formula for Legendre polynomials.]
() wAhe (T [Show that],

@ £, (=x)=(=D"F,(x)

(ii) (2n+1)P,(x) = PL,,(x) ~ P, (x)

(F) TG I 8 (ETITSR I K T 7l 39 | [Estabhsh
relation between Hermite polynomial and Legendre polynomial.]

(<) et 37 @ [Prove that], [~ e H,(x) H,(x)dx =2"|n75,,
0,RTm#n
LT m=n
(F) MR MW L (x) GF & WS | Mg T,

@M [where] o, ={

"e ) weg L (x),L(x),L,(x),L(x) €F W=

JfZd ¥4 1 [Define Laguerre polynomial L (x). Prove that

n

L(x)=e" :an (x"e™). Hence evaluate L;(x),L,(x),L,(x),L;(x).]
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() () f(x)=e™ & e IeeMice [P I 1 [Expand
f(x)=e* interms of Laguerre polynomials.]

(ii) &9 ¥ @ [Prove that], L' (x)= —S L (x)

=0
(F) ©0oe (ITAH AT FIHTAR &) QLT 0@d IR 2l 39 |
[State and prove the duplication formula for the Gamma function in
complex domain. ]

R) w(z) 93 Al w8 | GN9 ¥4 @ [Define w(z) prove that],

3z—(1/2)
F(3z):3 Fz(z+ljf(z+g] |
2z 3 3
(¥) = fafg ¥4 [Evaluate the following]:
’ 6s—4
i) L {—}
() s —4s+20
2s—11
i) L {7}
@) s’—5-6
(}) TR FolleT IR IR faife sz TN Tige w9
[Use Laplace transforms to solve the differential equation]:
x"(t)—x(t)—6¢c0s 2t =0,x(0) =3,x'(0) =1
@) I L{f(t)} = f(5) OR@ @AS @ [If L{f ()} = f(s) then show

that], (i) L{f(ar)} = 1f(§j

a
(ii) L{ J.OI mzu du} = étan‘1 (%)

(@) (i) P TNy T A L‘l{( 2i4)3} a3 W A
N

34 [Using Convolution theorem evaluate L™ { — - =]
(s +4)

(ii) 93 FIHET 1 O TR T2 AR FATSER 9@ 2lfed
34 | [Establish the formula of the Laplace transform of a function
of n-th derivative.]
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