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(2) All questions are compulsory.
(3) Notations used are standard.
(4) Figure at the right end of the first line of each question indicate
full marks.
Q.1 | (a) | State and prove inverse theorem for Mellin transform. (6]
(b) | Define Inverse Mellin transform. State and prove convolution theorem for [4]
Mellin transform.
(c) n . — (_1)11.(5_1)! * —- 4
Prove that M[f™(x): s] ool fi(s—n). [4]
OR
Q.1 | (a) | Find the potential @(r, 8) that satisfies the linear equation [6]
2@y + 170, + Bgg = 0 in an infinite wedge 0 < r < o0; —a < O < a
(b) | with boundary conditions @(r, @) = f(r); 8(r,—a) = g(r); 0 £ r < o, [4]
B(r,0) > 0asr >0Vl € (—q,a).
(©) In usual notation prove that M [ la :s] =]a—s|s and deduce (4]
(1+x)*
1
M|——:s|= .
{(Hx) s} 7 cosec (7s)
Q.2 | (@) |Let f,(k)and ', (k) be the Hankel transform of order n of functions f(r) and | [6]
F' () respectively then f’n(k) = —l-%[(n 4+ Dfpor k) = (n = Dfp (0]
b 2 2 4
®) Find Hankel transform of order n of é_f_+1£1f__n_ f. 4
dr? rdr ;2
(c) | State and prove Parseval’s relation for Hankel transform. [4]
OR
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Q-2 | (@) | The magnetic potential ¥ of the circular disc of radius ‘a’ and strength '@’ (6]
magnetized parallel to axis satisfies Laplace equation and it is equal to 27@
on the disc itself and it vanishes at the exterior points in the plane of a disc.

Show that at point (r,z) and z> 0 v = 27rwa f;O e %2 |, (kr) ], (ak)dk.

2 _ 2.
(b) Find Hankel transform of f(r) = {a r 0" 0r<>raS @ .n=0o. (4]
(c) | State and prove Change of scale property fgr Hankel transform. {4}
Q.3 | (a) | Use Finite Hankel transform to solve differential equation [6]
2
o“v 10v 1 ov
Xz <r<
r2+’" E® k e ;0<r <1t >0 where

V=Uy = constant forr=1

v=0fort=0and 0<r<I
3 2

(b) | Show that Finite Hankel transform ,Hy(r?) = %— Ji(ka) — % Jo(ka). (4]

(®) | Find the Finite Hankel transform of ™! where 7 J,,_; (kr) is the kernel of | [4]
transform (n >1).

OR
Q.3 { (@) | Show that N 1]"(‘”) r]n(kr)dr == k2 ], (kYwhere [, (k) = 0. [6]
(b) | Prove that lete Hankel transform, (4]
a2
S L 1d ). * (A \_g* (4 )
H {dr r dr 2 H”H'l dr 4 dr
(¢) | Find the Finite Hankel transform of order zero of a constant function. (4]
Q.4 | (a) | Solve the Initial value problem u, 5 — Supyq + 6u, = 2™; uy = 1and [6]

u; = 0 using Z-transform.

b _ 2z°43z4+4 .
® |11z [up,] = oo Find u, and u,. (4]
(©) . wop-1] 32%-z S z
Find () 27 252 and (i) 27 [ 2] - "
OR
Q.4 | (a) 1 Prove that Z{nP} = —z —d— [Z (n?~1)] where p >0 is any integer and hence {6l
deduce Z[n] = 1)2 and Z[n?] = ;—%5
(b) | State and prove Shlﬁmg theorem for Z-transform. [4]
(¢) | Find Z[cos (n8)]. 4]
Q.5 | (a) | Define Hilbert Transform. Also derive the formula for Inverse Hilbert [6]
transform.
(b) | Find the Hilbert transform of f(t) = cos (wt). [4]
(¢) |If f(t) = e~ find Generalized Stieltjes transform of f (t). [4]
OR

Q5 (@) IFind the solution of the integral equation given by 4 [ an %2 dt = f(x) where | [0]
A is a real parameter, using Stieltjes transform
(b) | Find Hilbert transform of f(t) = t2+a2 ;> 0. [4]

(¢) | Find Stieltjes transform of (i) f(t) = (¢t + @)™ and (ii) f(¢) = t*~ 1. [4]
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