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i (a) Write Laplace’s equation in two dimensions in polar co-ordinates (r; 0)

7
separate it.
OR
Separate Helmholtz equation in Cartesian co-ordinates.
el : 7
(b) Separate the Laplace’s equation in cylindrical ee-ercl_mates.
OR
The time dependent Sehrijdinger equation is given by
1h ‘—LE (“* !) e 'ﬁ?"’qr 7, r) + ¥ (?)w 7, r)‘ Separate it 1nto Space and
time perts.
2. (a) Obtain the power serics solution of the following differential equation :
2 d : . . ]
g}ZX + 2x EE+ 2y =0; [x#01s an ordinary point].
OR
Selve—z + 2x Ell F29= 00y, = J,(x); Find the second linearly
independent selulmn ¥5(x)-
(b) Show thet ¥= +1 is the regular singular point of the associated Legendre equation
2
gy, __m J _ ¢
(]"' I)d.‘l:z dx+[" l_IE y 0.
OR
Obiain the two linearly independent solutions of the following set of linear, first
. dx, dx,
order equations with constant co-efficients : 77 =X + x5 73" =4x, — 2x,.
3. (a) Derive Lagrange’s equations of motion valid for a conservative as well as I

non-conservative system.

OR
Obtain the equation of motion in case of a spherical pendulum.
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(b) Obtain an expression for the velocity dependent potential for a charged particle
moving in an electromagnetic field. 7

OR

. - - W - . _} =1 ;
Obtain an expression for effective gravitational acceleration g, O the earth. Draw

the necessary diagram. What is the value of centrifugal acceleration and effective
gravitational acceleration at the poles and at the equator ?

4. (a) For observables A and B, derive the general expressions of uncertainty principle

]
and hence prove that (Ax) (Ap) 25 h. 7
OR
Discuss the important properties of systems consisting of identical particles.
(b) Explain Parity operator and show that for all y, PL, = L,P. 7
OR

Explain the properties of stationary states of simple harmonie oscillator.

5. Do as directed : (any seven) (Each question carries tWo marks). 14
(i)  Write the expression for diffusion equation and Poisson equation.
(ii) Write the expression for the operator V2 in spherical polar co-ordinates.

(iii) Write the expression for three-dimensional wave equation for a wave proceeding
with velocity c.

(iv) Define ordinary point and singular point.
(v) The Wronskian W [¢*, e} =
(vi) State Wronskian theorem.

(vii) Define holonomic and scleronomic constraints.

(viii) Write the expression for Rayléigh‘s dissipation function. The rate of dissipation
of energy by friction is equal to the Rayleigh’s dissipation function.

(ix) Define virtual displacement. State D’Alembert’s principle.
(x) Writethe expression for the operator L2 in spherical polar Co-ordinates.
(xi) (Write the expressions for ladder operators a and a.

(xii) Write the expressions for Hamiltonian H (1, 2) in case of interacting and non-
interacting systems. '
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