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1. (a) Separate the Helmholtz equation [V? + kz]u(?) = 0 in two dimensions in polar

coordinates (r, 0). 5
OR
Separate the Laplace equation V? u(?) = (0 in to Cartesian coordinates.
(b) Separate the equation time dependent Schrodinger equation. 9
L C N e —
ih % = om Vay(r, )+ V(r)y(r, 1)
completely into spherical coordinates.
OR
Separate the wave equation
1 2ut,n o,
2 o =V-u(r, 1)

completely into cylindrical coordinates.

2. (a) Find the finite singular point of the differential equation,

d? d
(1-x?) d—x%’ - 2x Exx + /(I + 1)y =0, where [ = positive integer,

and determine the nature of singularity. 7
OR
Check the nature of singularity of equation

d? d
x2d—x§ +xaxX + (2 —m?)y =0,

for the point at infinity.
(b) Find the power series solution of the differential equation,

d2
d_x% —-xy=0. 7
OR
Using the method of Wronskian, solve the equation
&y dy
xzdxz +X 4y +(@x2-1y=0.
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Derive Lagrange’s equations of motion for a conservative holonomic system
using D’ Alembert’s principle.
OR

Obtain an expression for the velocity dependent potential for a charged particle
moving in an electromagnetic field.

Derive Euler’s equation’s of motion for a rigid body.

OR
Discuss the motion of a symmetric top performing torque-free motion and obtain
expressions for ®,;, , and ;.

Write the eigen value equation for one dimensional harmonic oscillator. Hence
solve it to obtain its eigen functions and eigen values.

OR
Obtain the radial wave equation for a particle moving in central potential. Hence
explain the behaviour of the radial wave function of the particle : (i) near the
origin, (ii) in the asymptotic region, (iii) in the s-state.
Write note on Parity operator.
OR
For the ladder operators, prove that

(@)™ uy, (@) uy) =n! 8__, for m > n.

5. Answer in short :

)
2)

3)
“4)
&)

(6)
(7)

®)
©)

Write diffusion-equation for gas.
Write Poisson equation satisfied by the electrostatic potential at a point where

the electric charge density is p(?).

Define ordinary point of the second ordered linear differential equation.
What is the operator form for V2 in parabolic coordinates ?

Define the second ordered linear differential equation.

d? d 1
The two roots of the differential equation x2 d_x% +x Exx + (% - 2y =0 are

and .
What do you mean by degees of freedom ?
Define a cyclic coordinate.
What is spherical pendulum ?

(10) Write the statement of Euler’s theorem.

(11) Why a and a* are called ladder operators ?
(12) Evaluate u; (p).

(13) Evaluate u; (p).

(14) The operator for square of angular momentum is
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