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ENGLISH VERSION

Instructions : (1) Symbols used have usual meaning.

1 (a) Attempt any two questions : 12
(1) Separate the Helmholtz equation in
spherical polar coordinates.

(2) Obtain the solution of a differential
equation y"+2xy'+2y=0 at x=0 Point
by using power series.

(3) Obtain the solution of Bessel's equation
at y=0 point by using the method of

Frobenius.
(b) Attempt any Four questions : 4
(1) Write down the general form of Laplace's
equation.
(2) Write down the general form the diffusion
equation.
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(3) Define : Singular Point
(4) Write down the general form for the
second order linear differential equation.

X X m m
® o 49 [mem @]
Attempt any one question : 4

(1) Obtain separation of Laplace's equation
in Cartesian coordinate system.

(2) Discuss the singularities at x=0 point
for a given differential equation

xz_v”+_x}*'+(x2 —mz)y =0

Attempt any two questions : 12
(1) Define constraints and discuss different
types of constraints with illustrations.
(2) Obtain the formula for angular
momentum (L) and Kinetic energy (T)
for a rigid body and obtain the relation
2T = WL
(3) By using Lagrangian equation obtain
the equation of motion for the following
problems.
(1) Simple pendulum
(2) A bead slinding along a uniformly
rotating wire on a force free space.

Attempt any four questions : 4
(1) Define : Degree of Freedom.
dL .
@ @;‘__._m[q,\-,gx, Py, Pyl
(3) Moment of Inertiais a quantity.

[Scalar, Vector, Tensor]
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(4) Which one is true from following ?

1 L= L(qk?]’};—)

@ L=L(g,. ax)
@ L=L( Pk

(5) Show Lorentz force for a particle moving
in a electro magnetic field with velocity
V and having Charge ¢.

(¢) Attempt any one question : 4
(1) Obtain generalized form for the kinetic
energy.

(2) Write a note on : Spherical pendulum.

3 (a) Attempt any two questions : 12
(1) Obtain the general form of uncertainty
principle for the pair of A and B
observables which are in the same state.

(2) Prove that :
@) [4+B] =4'+B!

@ [47] -4
@) [4B] =BT 4"

(3) Prove that [L_‘-,L_‘_.]ﬂerz.

(b) Attempt any Four questions : 4
(1) State any one postulates of wave
mechanics.
(2) What is an operator ? Give one
illustration.
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(3) Define : Self Adjoint operator.
(4) 1If two operators A and B are commutate

then [4, B]= __ _[10,].

(5) For a non degerate eigen value belonging
to given operator there is eigen
function possible. [one, many]

Attempt any one question :
(1) Write a note on "Dirac Delta function”.

(2) Prove that any two eigenfunctions
belonging to distinct eigen values of a
self Adjoint operator are mutually
orthogonal.

Attempt any Five questions :

State the solution of a differential equation

¥ v"+xy'+(x2 —l)y =0,

Explain the principle of D' Alembert.
If Lagrangian L is independent of any

coordinate ¢, then prove that Py =constant.

How many degree of freedom does a rigid body
have ? Explain it.

Prove that [x, ] =ik

Prove that linear momentum (P) is a self
Adjoint operator.

Define eigen function and eigen value.

Prove that expectation value of A"4 is non

negative.
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