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Show that : 10
(1) H,x) =2xH, (x) - 2n
Hn -1 (x)
(i) @n+1-x L (x) =L,x) +
(n+ 1) L,y (x) +aL,; (x)
(i) P, D=1
Unit 111

What do you understand by an analytic
function ? State and prove necessary and
sufficient conditions for a function of

complex variable to be analytic. Also the
1

analyticity of A(z) 0 —. 10
z

Applying calculus of residue, prove
that :

20 .2
sin” [ 20 2. .20
— dil—:zal 1 b”
1= U hcasn 757 60 Ve

0

where a > b > 0. 10
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Unit 1 (b) Define the fundamental tensor. Determine

1. (a) Define an orthogonal matrix. Show that the fundamental tensor in terms of

the matrix : 4 cylindrical coordinate system. 10
Jcosl sin0] (c) Component of a first rank tensor in
A= ED sin U cos DB rectangular Cartesion co-ordinate system
is orthogonal. are given by xy,2y1[ z2, xz. Write its
(b) Construct a general unitary matrix of covariant component in spherical
order 2. 4 coordinates. 6
(c) Prove that any two eigen vectors
corresponding to two distinct eigen values Unit 11
of a Hermition matrix are orthogonal. 4 3. (a) Solve the following differential equation
(d) Find the mutually perpendicular eigen by Frobenius Method : 10
vectors of the matrix : 8 0"yl x2y00.
01 0 00 (b) Deduce the integral representation of a
A = HO 0 IH. Bersel function. 6
B0 1 0f

(c) Show that Jn (1 x)0( 1)" Jn(x). 4

2. (a) Prove that every t f d rank
@) v VLY TENSOT Of Second 1 4. (a) Establish the expression for P, (x) from

can be resolved into symmetric and

antisymmetric tensor 4 generating function technique. 10
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(b)

Evaluate the following complex
integration using Cauchy integral
formula :

D(3221 z0 1) dz

c (121 3)
where C is |z | = 2. 10
Prove that : 10

MY D=, mD 0.

X 2
0
Unit IV

Find the Fourier series for the periodic

function f(x) given by :

0l O
f(x)0Q
Dx

ifl 00x00
if00x00

Hence prove that

02 1. 1. 1
— O0=0 =0 —10 ... 7
8 12 3% 52
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(b) Show that convolution of two Gaussian (b) Show that :

functions : 7 10 .
in £x [
ﬁ—d 0—
F(f) J7/0% and G(r) = /0 L %0 Jx x% J2s
is another Gaussian function (c) Find Fourier transform of function :
1 0 0 e 01 eyl 1
. _ oo e ) f@OD .
F(f) * G(?) HDZJ D2H g 0 |e|01
(c) Find : 6
(i) L Etz >’ sin 3tE
. [sin 6¢[]
(1) L % ; %
07 gin i
Y
Gii) L D=~
Ho i
8. (a) Evaluate : 6
0 1 I
-1 [ 0
T aei et 270
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