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Find the Laplace Transform of [ + sin®t].

' 1
Find the Inverse Laplace Transform of ‘—(S 2

State Shifting Property and Modulation property

- of Fourier Transform.
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92207
B.Sc. 4th Semester (New Scheme) Examination,
May-2016
MATHEMATICS

Paper—-BM—-242—P-11

Special Functions and Integral Transforms

{ Maximum marks : 40

Note : Attemp! five questions in all, selecting at least one
question from each section. Question No. 9 is
compulsory. All questions carry equal marks.
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Section-1

eI

(a) Find the power series solution of the following

(b

d?y dy

differential equation: Fa) +(x-3)—=+y=0

about x=2.

Find the senies solution of the following
differential equation sboutx = ¢

2
4. }: —xéz ~(x2+i~]y=0

x_
dx dx

BT .0.
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@) x=23 qr ¥ frfafaq oaea e &1
SfEa & AW A ¢
d?.

dx2+(x 3o & s

@) x=0 %aﬁﬁﬁmﬁf@awaﬁﬁwwi&msﬁ
T HIC :

2 3
ng—%_xd—y—[xz +-5~)y=0
dx dx 4

(a) Provethat: J_(x)= lj cos (10 - x sin 8) d6 for
T4

all integrals values of n.

(b) Find the solution of the following equation in
terms of Bessel’s function

2 7
- d—+—1—§+4(x2~3§] =(
X

dx? x dx

) fom HfFe &F a3 ast qmaw w9 $
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Section—I1

- goe-dl

_ Prdve tha_t 5

1+t
(1-2xt +t2)"2

7 Z(2n+1)t P (x)

Prove that :

2t
2n+1

| P () (1-2:x +2Y P dx =

e i 7

1=1

—Z(2n+1)t P, (%)
(1~ 2xt+t)’2 n=0

R @i 7 -
1 1/ il
[Pn(x)(1—2m+t2)%dx=—3—'i-_
1 Zn +1
Show that: ¢~ = ‘:: t H (x)
n= (]Il

Express H(x)= «* + 2x*+ Ix*—x - 3intemns of
Hermitian p olynomial,

P10
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o A" (b) The co-ordinate (X, y) of aparticle moving along
(F) feare &% e =1§0 n_!Hn (%) a plane curve at any time t is given by
@ g ii%‘ﬁfﬁ d—y+2x=sin2t
HX)=x*+2x"+2x*-x -3 dx g g il 5
Jratt=U, x=landy =290,
R B | 5
. ——2y=cos2t
Section—I1I o - dt )
gus-1 | show by using transforms that particle moves along

the curve 4x*+4xy + 5y? =4,

t 2t
5. (a) Showthat: Lj [l_f Jdt=§log(1+—§-]. &2 .
0 (F L R F AR FX7 @ R wReeE amg

(b) Find the Inverse Laplace transform of the function

FH IIENT HT |
(s+1)° |
10gm- I" (@) T F1 B FPRYE (x, y) N UF 56 B a0 $ °Y
l 0 et R oW o R R
o t(1-eY 2 3
@) femn i L{( . )dt=;10g[l+ﬂ- %+2X=sm2t
(s+1)* ) WL t=0W x = 1a9 y =,
(@) B log {m H I AH U ; %_2y=cos 2t
' _ :
RINE LY | | i & A Ew e & 5o

6. (a) UseConvolution Theorem to evahuate

s
Ly [(52 +4)2]'
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Section—-1V

2
X "
F) [1-> | B INHT BoAT TR 51 ST |
gos-1V _ () ( J
oo - - e 5 o g ®) w qdamiw B3 ¥ @ u @ Perafvor
7. ' (a) Find the Fourier cosine transform of ee"‘2 - : ®
s A 2322,0<x<wmﬁwﬁafaﬁi%w
(b) Find f () if its Fourier sine transform is —— ot ox
' , 1+s P.
ST € -
(®) e 1 BRAT Foar wUET S B | (i) u=0s=t=0,x>0
s i B e
s (11) Pl RAR

2

ou
| : (iii) 5X——>oaax—>oo
8. (a) Find the finite cosine transform of [l - 5] :

n ; A G & i ST |
(b) The temperature u in a semi-infinite rod is J, g Section-V
u. , = -V
determined by 5t—=c PET ; 0<x <o with the
conditioks> | 9, (a) Find theradiusofconvergence ofthe powerseries
) 4 _ 2, (3m)!
(1) u=0whent=0,x>0 ( ™
' mgﬁ (m!)3
5 A s
() S =-nwhenx= . _2_(_5;1111‘__005&}
., (b) Showthat: 3 A o e
(1i1) x —0asx = (c) Express 2x* — 3x + 8 intemns of Legendre’s
Determine the temperature formula. volynomials.
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