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Marks : 56
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The figures in the margin indicate full marks
for the questions

Answer Question No. 1 which is compulsory
and any four from the rest
1. (a) Define curl of a vector field A. When is
A irrotational? 1+1=2
(b) Show that every eigenvalue of a
Hermitian operator is real. 4

ou 4_6__u_ by the method of

(c) Solve 2 =42
seperation of variables if
u(0,Y) -8e™Y 4
(d) Define covariant and contravariant
tensors.
( Tumn Over )
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(2)

2. (a) State and
theorem of g

{b) Show that

(c)

funCtion_ ;‘n(x.yil ey s
a
Cauchy-Rj Omain,
°hy-Riemann cond?tlien Obtain the
Ons
% =@ dv
Y
(b) State
f°I‘mulaant_c} Prove ¢y
- Use this fomn‘llltl:hy.s
a to

fc%
wh . (9 - 22) (z+ 1)
ere Cis a circle |2|
= 2 )
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Prove Gauss gj
vector function

integral

evaluate

vergence

1+4=5

3+4=7

( Continued )

4.

(a)

(b)

(c)

5. (a)

6.
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()

(a)

(b)

(3)

In Legendre’s polynomial, use the

generating function
1 ad
(1-—2xz+z2) 2= 3 "R (%)
n=0
to obtain the recurrence relation
np, =(2n-1)n P,y -(n-1)Fa2 4
Obtain the condition of orthoganality of

Legendre’s polynorninal. 4
Write down Rodregue’s formula for
Legendre’s polynomial. ~Use this
formula to show that
1 .
Pyx)= 5(3"2 -1) 142=3
Define gamma function and hence
show that
(i) rn+l=nln; (i) ==+  1+2+2=5
What is beta function? Obtain the
relation between gamma function and
peta function. 1+5=6
Derive Heisenberg's uncertainity
relation .
AprJC ZE
by using operator method. 7
iti ? Show
What is 2 Hermitian operatore St
that the product of WO lHeiffmltt;laén
operators is Hermitian only 1};3=
commute.
( Turn Over )



(4)

7. (@) Determine the energy leve] and the
corresponding Normalised  eigen-
functions of a4 particle in one-
dimensijona] Potential well of the form

Vix) = o for X<Oand for x>aq

What are the boundary conditions for
the problem? g the wave function
continuonyg €verywherep 3+3+1+1=8

{b)  Show that €Very tensor of second rank

8. (@) Fing the valyeg of [L,P,] and [L2,Ly1°

1%+1%=3

(b) gl G is the Payli’s Spin matrix, show
at

[cx,cy] =2ic, 2

(c) Write the Schrédi .
hydrogen  atom in  spherical polar
coordinates, Solve the radial part of this

equation to opgy, the eigenvalues of
energy, 1+5=6

* ok
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