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Q.

Q.2.

Q.3.

Attempt Any Two:
(a) Define Hankel transform. If H [/ (x)] =/, (s), then prove that

14

H, [f (ax)] = % /7” (%) Find Hankel transform of f'(x) = % by taking

kernel xJj(sx).

(b) Prove that 77, [f'()] =7, (5)= 35 [(n 1) £, 1(8) ~ (1 + ) £, 1 (9)].

(c) (i) Find inverse Hankel transform of £ (s)= eS_Z” taking n = 1.

(i) Find H [%] taking n = 0. Also recover the original function by using

inversion formula.

Attempt Any Two:

14

(a) Define Hilbert transform. Find Hilbert transform of rectangular pulse given

L for|t|<a
be(t)_{O;f0r|t|>a

(b) Show that Hankel transform of order zero of the function f'(x) defined by

a’-x2,0<x<a 2

. . . 4761 _ 2a
f(x) { 0.x>a is given by 3 Ji (as) o Jo (as)

(c) Find (i) H ' [s2e ™, n=1]
(i) H'[e™, n=0]

Attempt Any Two:
& f

L1 da
dx®> X dx
xJ, (s,x), where s, 1s the root of J, (s;a) = 0.
(b) Define Finite Hankel transform.

(1) Find finite Hankel transform of order zero for constant 'C'.

(a) Find finite Hankel transform of

14

of order » taking the kernel

(i1) Find finite Hankel transform of x", n> —1 where xJ, (s,x) is a kernel of

the transform.

: :L n1_2\m-n—1
(c) Prove that finite Hankel transform of f(x) —n x" (1—x7) for

0<x<liss"™™"J (s).
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Q.4.
(a)

(b)

(©)

Q.5.
(a)

(b)

(©)

Attempt Any Two: 14
Heat is applied at a constant rate O per unit area per unit time to a circular

area (disk) of radius ‘a’ in the plane z = 0 to an infinite solid of thermal

conductivity ‘k’. Show that steady temperature at a distance ‘7’ from the plane

z =0 is given by,

%? Ooo ™% J, (sr) J,(sa) s~'ds with the boundary conditions
V=>0asr—> oo, V=>0as|z| > o,

—kaaz g,OSI/‘Sa,Z:O

=0,r>a,z=0
Find potential V(7 z) of the field due to a flat circular disk with its centre at
origin and radius equal to 1. The axis of disk is along z-axis and it satisfies
O’V 19V 3V
orr I or 972
subject to boundary conditions

V=Vywhenz=0,0<r<1,
v _,

differential equation, + =0,0<r<w,z>0

whenz=0,r>1
Use finite Hankel transform to solve differential equation

*’V 19V 1V
a2 Trar Tk o 0sr=L120,

where aa—l:+hV=O,forr=1andt>0
V=1,fort=0and0<r<1

Attempt Any Two: 14
IfH, [f(0)] = f;l (x), then prove that

i) Hf+a]l=fy(x+a)

(i) H,[f (-at)] =—f (- ax)

(i) H, [ O] =x [y ] + 5 | (0t

If S [£(£)] =1 (2), then prove that
(1) S[f'(f)]——*f(o)—*f(Z)
i) S @] = 0+ Ly (0)] + F /@

Find S- transform of

H fO= t+a
(i) f(@)=sin(ky1)
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