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ENGLISH VERSION

Instruction : Symbol used have usual meaning.

1 (a) Attempt any two questions : 12
(1) Show the separation of Laplace's equation
in Cartesian coordinate system.
(2) Define ordinary and singular point; show
that X = 0 is a regular singular point of
a Bessel's differential equation.
(83) Obtain singular point of associated
Legendre's equation and decide what

type it 1s ?
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(b) Attempt any four questions : 4
(1) Write the form of Poisson's equation.

(2) Show the form of 2 in cylindrical

coordinate system.

(83) Whether the two solutions of Bessel's
equation for integral m will be linearly
independent or linearly dependent ?

(40 Write the general form of second order
linear differential equation.

(5) Show the series form of Jm(x).

(¢) Attempt any one question : 4

(1) Obtain solution of x? yl l_6 y=0 by
Frobenius method.

(2) Explain method of separation of variable
with suitable example.

2 (a) Attempt any two questions : 12

(1) What are generalised coordinates ? Show
their characteristic and give suitable
examples.

(2) Explain cyclic coordinates. Show that its
generalised momentum conjugate to cyclic
coordinate is conserved.

(3) For a rigid body prove that 27 =wL,
Prove that its kinetic energy

1 1
T=_|n wi + 1w} + Iwi |
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(b) Attempt any four questions : 4

(1) What effect does forces of constraints
have on degrees of freedom ?

(2) Write D'Alember'ts principle.

(3) What is conserved system ?

(4) What types of equations are Langrange's
equations ?

(5) What is rigid body ?

Attempt any one question : 4

(1) Obtain Langrange's equation for a simple
pendulum. '

(2) Obtain law of conservation of energy for
a conserved system.

Attempt any two questions : 12

(1) Obtain form for <x"> for a normalised
Gaussian function

] [
=| —= expl ——=
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(2) Explain Eigen value problem and
degeneracy.

(3) Obtain the form of a normalised state
wave function when the value of
uncertainty product is minimum.
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Attempt any four questions :

(1) Write the form for expectation value in
case of non-normalised wave function.

(2) How is a wave function ?

(3) Write the condition for a self adjoint
operator.

@) How is fhe <A+A).

(5) Which eigen value is degenerate ?

Attempt any one question :

(1) Show that the eigen values of a self
adjoint operator is real.

5 et MR- B B = L
(2) Prove that (r-p)* =r‘p* +ih(r- p)-1°.

4  Attempt any five questions :
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Define regular and irregular ordinary point.

Write the form of Helmholtz's equation in
cartesian coordinate system.

Explain in brief the method of series solution
at a regular point.

Show equivalence of Langrange's equation
and Newton's equation.

Write the relation between Hamiltonian and
Langrangian.

Write note on degrees of freedom.

Show that [x, p"}= nih p"1,
Show that [xpx]* =x*p2 —ifi xp, .
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