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Note : Attempt all questions. The marks for each
question are indicated against it. Symbols

i

have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) Obtain the inverse of the matrix :

(39

and determine M2,

(b) Determine the Laplace transform of the
function :

=1
f(t)—Jt..
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For the Legendre polynomial of degree n,
P (x), show that :

P, (x) = C)F, (%)

Obtain the Fourier transform of the
function :

fx) = {

x, D<x<l
0, otherwise

(e) Calculate the residue of the function
Z)=———atz=1.
fe) = g %= |
() If AY is an antisymmetric tensor and B, is
a vector, show that AYBB; =0
(summation convention assumed).
(20 Locate and name the singularities in the
finite z-plane of the function :
2
sin z
f(z) =
(h) Starting from the generating function for
the Bessel functions of the first kind and
integral order, show that :
Jo(O) = 1
Attempt any two parts : 2x5=10
(a) Determine the eigen values and the

normalized eigen vectors of the matrix :

(57
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®) (@ If a real matrix is both symmetric and
orthogonal, show that its eigen values
can be only + 1 and —1.

(i) Matrix C is not hermitian. Show that
 {(C-CY)is Hermifian.

(¢ If @ be the imaginary cube root of unity,
show that the set {1, 0%} is a cyclic
group of order 3 with respect to
multiplication.

3. Attempt any two parts: 2x5=10

(a) Evaluate the integral :

. .[2“ do

0 1+acosb
by the method of residues when -1 <a<1.

(b) Evaluate the contour integral :
4 1/2
@C ze'? dz

around a unit circle about the origin.

{¢) Determine the Laurent geries expansion

for function: -
_ 1 _
_ f&) = 22 -42+3
valid for |z| > 3.

P.T.O.
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4. Attempt any fwo parts : | 2x5=10

5.

(a)

Obtain the Fourier transform g;(k) of the
function f(x) = e’ Draw diagrams of

f (x) and g(k) and compare them when « is
small.

(b) Calculate the inverse Laplace transform of
the function :
28 -3
F@§)=——m
( ) s +28+2
{¢) Calculate the Laplace tranaform of the
function :
2 O<t<m
i) =
fe) {0, otherwise
Attempt any one part : 1x10=10
(&) Using the generating relation for the

Legendre polynomials :

N P, (x)¢"
g(xh = \/—-2tx+t2 n;() g

prove that :
P, 1(x) +(n +1) P, (x) =(2n +1)x P, (x)
If Py(x) = 1 and P,(x) = x, show that:

Py(x) = %(5::3 _3x).
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(b) Laguerre polynomials of degrees n and &k
satisfy the differential equations :

dL, (x)

2
x d ;‘;2(:‘) +nL,(x) =

+(A-x)——

"%ﬁglw- )‘ﬂ‘*""+kL (x) =0

Show that :

|2 e® L) L(x)dx = 0

ifn=+k
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