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1. (a) Attemptany one: 7

(1) Solve:4xy" +2y'+y=0.

(i) Find the eigen values and eigen functions of the problem

y"+t Ay =0,y(0)=0,y'(1)=0.

(b) Attempt any two : 4
(1) Solve y'=2xy in terms of a power series in x.

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

1
y" +xy =0, (Y:u\/;, 5 ¥ =z)

O
(iii)) Show that J % (x)= \/; sin x.

(c) Answer very briefly. 3
(1) Find the indicial equation and its roots of the equation
xy" +2y'+4xy =0.
. 2v
(i1) Show thatJ _,(x) ], (x) = < J, ().

(ii1) What is Sturm-Liouville problem ?

2.  (a) Attempt any one. 7
(1) Using the Laplace transform, solve the following initial value problem.
y"+6y' +8y=e>'—e y(0)=0,y(0)=0

(i) State and prove first shifting theorem. Using first shifting theorem, obtain the
Laplace transform of 52! sinh 2t.
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(b) Attempt any two :

(1) Find the Laplace transform of 4u(t — i) cos t.

ef3 S

s-1*

(i1)) Find the inverse Laplace transform of

1
(111) Using the convolution, find the inverse Laplace transform of 2s-1)

(c) Answer very briefly.
(i) Find the Laplace transform of te'.
(i) State second shifting theorem.

(ii1)) Define Dirac delta function.

3.  (a) Attempt any one.

(i) Find the Fourier series of

o r o I

if 5 < <3_TC

fx) =

(i) Show that

0 ifx<0

© COS XW + W Sin xw T )
[ w2 W=y 75 ifx=0
0 ne™ ifx>0

(b) Attempt any two.
(i)  Find the Fourier cosine integral of f(x) = ¢ ¥ (x > 0,k > 0).
(i) Find F(e™®), a> 0, by integration.

(iii) Using Parseval’s identity, prove that

1,11 uad
1+24+34+44+...= :
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4 @
(b)
(©
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Answer any briefly.
(i)  Show that the Fourier transform is a linear operation.

(i1)) Define total square error.

2
(i11) What is the smallest positive period p of sin T{(nx ?

Attempt any one.

1
(i)  Find the Z-transforms of {a/) and {?}
(i1)) Find the inverse Z-transform of

272 - 10z + 13
(z-3)2(z-2)

when 2 <|z| <3.

Attempt any two :

(i) Prove that if Z[{f(k)}] = F(2), then Z[{akf(k)}] = F g)

(i) Find the Z-transform of cX sin ok, k > 0.

(ii1) Find the inverse Z-transform of m by residue method.

Answer very briefly.

(i)  State initial value theorem.

1
(i1)) Find z-transform of (?j ,—4<k<4

(ii1) State final value theorem.
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5. (a)

(b)

(©)
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Attempt any one :

(i) ProveH {(‘g}— [n;n LH o) - n+1{f(x)}}

(i) Show that

a

J x3 J(sx)dx = :—z [2Jo(as) + (as - ais)‘] 1(35)}.

0

Attempt any two :
(i) Show that H{f(ax)} =a2H [ﬂ

sin ax

(1i1)) Find the Hankel transform of zero order of

(iii) Find H! [s2 ], whenn = 1.

Answer very briefly.

a
(i) Evaluate J x2 J,(sx)dwx.
0

(i1)) Show that Hankel transform is a linear operation.

(ii1)) Find H[e™],n=0.
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