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Instructions : (1) Mention clearly the option you attempt.
(2)  All questions carry equal marks.
(3) Symbols have their usual meaning.

I. (A) Write short note on partial differential equations occurring in the different
branches of Physics with examples. 7
OR
(A) Using the method of separation of variable, separate diffusion equation in space
and time part. 7
1.  (B) Separate the Helmholtz equation in Cartesian co-ordinates. 7
OR
(B) Separate the Helmholtz equation in spherical polar co-ordinates. 7
2. (A) Solve the following differential equation using power series : 7
2
% +(t—-x)y=0
Where 1t = Constant
OR
(A) Write Bessel’s equation and prove x = 0 is a regular singular point of Bessel’s
equation. 7
2. (B) Solve Bessel’s equation using the method of Frobenious and obtain first solution
for . = m case. 7
OR
(B) State and prove Wronskion theorem. 7
3. (A) Derive D’Alembert’s principle for static equilibrium and dynamical system. 7
OR
(A) Explain rotating co-ordinate system and show that angular acceleration (®) is the
same in fixed and the rotating system. 7
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3. (B)

(B)

4. (A

(A)
4. (B)

(B)

Obtain a general expression for kinetic energy and explain the significance of
three terms involved in it.

OR

Derive Lagrange’s equations of motion for Holonomic conservative system using
D’ Alembert principle.

In detail, explain the fourth postulate of quantum mechanics.
OR
Derive the energy Eigen value equation for the simple harmonic oscillator.

Obtain equation for the general statement of the uncertainty principle for any pair
of observables A and B.

OR

Define abstract operators a and a* and hence prove that Eigen values of H are

(n +%) ho, .

5. Answer in short : (Any Seven) (each of 2 marks)

(1)

)

3)

4
)
(6)
(7

®)
©)

Define :
(1)  Partial differential equation (ii))  Ordinary differential equation

Define :

(i)  Ordinary point (i)  Singular point
Define :
(i)  Regular singular point (i)  irregular singular point

Write scale factors hy, h, and h, for parabolic co-ordinates.

Write V2 for cylindrical co-ordinates.

Wronskion W[sin x, cos x| =

Define :
(i)  Degrees of freedom (i)  Configuration space
Define : Holonomic and Non-Holonomic constraints.

Write equations of constraint for simple pendulum oscillating in X-Y plane.

(10) Fill in the blanks :

) [X,P]= : (i)  [Lx,Ly]=

(11) What is Coherent States ?
(12) Defined zero point energy and parity.
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