* s B - 3 5 3 8 / 2 0 0 *

Time :

SB-3538

M. Sc. - II Examination
March / April - 2011
Paper - 5006 : Mathematics

(Advance Integral Transform)

Hours] [Total Marks :

Instructions :

ey

Name of the Examination :

/7 Al salda g Casilaell (@oidl Grizadl uz wagy audl. ~\ SeatNo.:

70

Fillup strictly the details of g~ signs on your answer book. || ||

*| M. sc. - Ii |

Name of the Subject :

"| Peper - 5006 : Mathematics |

\Z

/

\

SubjectCodeNo.| 3 || 5 || 3 || & | e-SectionNo. (1.2....) | Nil ] Students Signature J

(2) Attempt all questions.
(3) Notations used are standared.

1 (a)
(b)
©

1 (a)
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Obtain the solution of the boundary value problem

Yy=—*+—=0 for 0<y<owo with boundary

conditions u(y,0)=0
Cio<y<l
u(y,1) ={ o
y>1

Define inverse Mellin transform. Also state and
prove the convolution theorem for inverse Mellin
transform.

Prove that M[f"(x):s}z%f*(s—n).

OR

Prove that M[I f<xu>g<u>du:s]f”‘(s)g”‘as). Also
0

< d
solve the integral equation I f(g (%}%Zh(’c); x>0.
0
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(b) In usual notation prove that M [

(1+x)%
© If M[f(x)]=7(s), then 4
0 1 c+ioo_
Zf(”JF“):z_m. I )X, a)ds | where £(s,a) is the
n=0 c—io

o 1
Hurwitz zeta function defined by &(5.4)= Z 5
n=0 (n + a)

0<ac<l, Re(s)>1.

2 (a) Heat 1s supplied at a constant rate Q per area and 6
per unit time over a circular area of radius 'a’' in the

plane z=0 to an infinite solid of conductivity 'K;'. Show

that a steady temperature at a distance 'r' from a o1is
of circular area and distance z from the plane z=0 is
given by,

0

y=La [ e 1(ate) T o eyl
2K1 0 .

az—r2;0<rSr.
®) Find Hankel transform of ()= 0r>a ;n=0_ 4

(©0 Define Hankel transform and find : 4

) Ho{er :k}

(ii) Hl[r_zer:kJ

Gi)) H, [r_ze_r :k},

OR
2 (a) Apply Hankel transform of order zero to solve 6

% lov 0%
differential equation 8—2 +——+
/s

aV_y. | tfvi
o 822 ; 7> 0 satistiying

following conditions y (0 as z—> o, r—>ow and v=f(r);
z=0; r>0.
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() Prove that n|€ Yf)k|=2 4

n

L xEJn(2k\/;)¢P when 7(x)=x".
(¢ Evaluate : !
0 H{e—r :k}

(ii) Hl_l _kze_ak :r}

(iii) Hal ok :r}

[ —ak
-1| € .
(iv) Hy k .r}.

3 (@) Use finite Hankel transform to solve differential 6

o%v 1v _1av

) v lov_1ov )
equation 52 o ks 0<r<1; t>0 Wwhere

ov
—+hv=0; r=1, t>0 and v=1; t=0, 0<r<].

or
(b) Find the finite Hankel transform of order zero of .,2:. 4
(¢ Find finite Hankel transform of order zero of a 4
constant function.
OR
3 (@) Use the finite Hankel transform to solve the 6
o , o 1av 1o
following differential equation — +— c0<r<l;t>0

e wa
where
v=y, = constant; r=1; t>0
v=0; t=0; 0<r<1.
(b) Prove that finite Hankel transform of order m' of 4

dzf 1df k * [8fj * [afj
A AU S i e A T S s .
72 +I’ 0 1S 2{ n+l o n-1 a )|
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Find the finite Hankel transform of ;-1 where

rJ,_1(kr) is the kernel of transform.

Find the Z-transform of cosh (#0) and sinh (#0).

State and prove the shifting theorem for Z-transform.
State and prove the damping the Z-transform.

OR

222432412

U(z)=
1if U2 -

find the values of U, and Uj.

Using Z-transform solve U, ., —2U,., +U, =2"

given that Uy =2 and U; =1.
Find :

[ 2
0 Z° S B
|(z-1)(z-2)

3 Z—l_ z
(i) _(z—l)(z—Z)]

Define stieltjes transform also derive the formula for
stieltjes transform.

For stieltjes transform (S;), show that :

S, (sin(k+/t)) = mexp(—k/z).
For generalized stieltjes transform prove that :
Sq (e_(at)) = eazap_lw/p -1.

OR

Derive the formula for inverse Hilbert transform.
Find the Hilbert transform sin(w?).

For stieltjes transform (S;), prove that

S, (fNO = fiNz)+ f(=iNz).
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