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1. (a)

(b)
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Attempt any one : 7

(1) Solve:xy"+y —xy=0

(i1) Find the eigen values and eigen functions of the problem
y'+Ay=0,y(0)=0,y@L)=0

Attempt any two : 4

(1)  Solve y" =y in terms of a power series in powers of x — 1.

(i1)  Using the indicated substitutions, reduce the following equation to Bessel’s
differential equation.

Ox%y" + 9xy' + (36x* — 16)y = 0, (x* = 2)

2
(i11) Show that J_j(x) = \/: CoS X.
> X

Answer very briefly : 3

‘ ‘ ‘ o x2m +1
(1)  Find the radius of convergence of m2=0 Qm+ DI

(i) Show thatJ, ,(x) =17, , {(x)=2J (x).

(ii1) Show that fx“’ Jo o) dx==x"J (x) +c.

Attempt any one : 7
(1)  Using the Laplace transform, solve the following initial value problem.
y" =5y + 6y =4e'[1 —u(t—2)], y(0) = 1, y'(0) = -2
(1))  State second shifting theorem. Using this theorem find the inverse Laplace
transform of M.
s“+9
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(b) Attempt any two :
(1)  Find the Laplace transform of (t + 1)2!.

ii) Find the i Laplace transf f————.
(i)  Find the inverse Laplace transform o S5+ WD)

(ii1)) Solve the integral equation :

t
yit)=t+ f y(7) sin(t — T)dz
0
(c) Answer very briefly :
(1)  Define unit step function and find its Laplace transform.

(i) ~State the formula for the Laplace transform of the n™ derivative of a
function f(t).

(iii) Find the Laplace transform of te™ cos t.

3.  (a) Attempt any one :

(1)  Find the two half-range expansions of the function

2k L

T X if O<x<§
f(x) =

2k .. L

L(L—)c) if 2<)c<L

(i)  Show that

(o)

0
COS XW + W sin xw T e
f 1+W2 dw = ) ifx=0
T

0

(b) Attempt any two :
(i)  Find the Fourier cosine transform of
1 if0<x<1
fxy=9-1 ifl<x<2
0 ifx>2

(1))  Find the Fourier integral representation of the function

. _{1 il < 1
=10 ifid>1

(i11) Let f(x) be continuous on the x-axis and f(x) — 0 as Ixl — oo. Further—
more, let f'(x) be absolutely integrable on the x-axis. Then prove that
F{'x)} =iwF{f(x)}.
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4. (a)
(b)
©

5. (a)

AI-104

Answer very briefly :

(1) Is the following function f(x), which is assumed to be periodic, of period

2w, even, odd or neither even nor odd ? Why ?

f()_{coszx if-t<x<0
Y= sin2x  if0<x<m

21nnx

(i) What is the smallest positive period p of cos T ?

i

(iii) Show that f cos*x dx :374“

-T

Attempt any one :

(i)  Prove that if Z[{f(k)}] = F(z), then Z[{a¥ f(k)}] = FG) Using this formula,

find the Z-transform of cX sin ok, k > 0.

(i1)  Solve the following differential equation by Z-transform

OV 12 Yk+1 Yk=0:%=0y, =1

Attempt any two :
(1)  Find the Z-transform of sin(3k + 5), k > 0.

.. . . z .
(i1) Find the inverse Z-transform of Z-1(z-2) by residue method.
(i1) State and prove initial value theorem.
Answer very briefly :
4
(i)  What is the inverse Z-transform of ZTZa’ when | z| > | a| ?

(i)  What is the order of the differential equation y, , , — 2y, ;= k2 ?

(ii1)) State final value theorem.

Attempt any one :
(i)  Show that if n = 0, the Hankel transform :
0 if s>a

sin ax
sinax| )
H{ X }— if0<s<a

212—82

a

e 2.2 4a 2_32
(i)  Show that | x(a”—x”) Jy(sx)dx = 3 J,(as) - 2 Jo(as).
0
3

P.T.O.



(b) Attempt any two :
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—ax
(i)  Find the Hankel transform of zero order of 67.

(ii) Find H! [¢], whenn=0

(ii1)) Find the Hankel transform of the function
f )_{xn ifO0<x<a, n>-1

() = 0 ifx>a, n>-1

Answer very briefly :

(i)  What is the value of the integral f e Jy(sx) dx ?
0
(i)  Show that Hankel transform is a linear operation.

(i) Find H[e™®*],n=1



