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 : (1)      . 
   (2)      .    

 

1. (A)     :     . 7 

1. (B)       . 7 

 

1. (A) [2 + K2] u(

r ) + Z u(


r ) ,      . 7 

1. (B)   ,      . 7 

 

 

2. (A) 
d2y

dx2 + 2x 
dy
dx

 + 2y = 0    . 7 

2. (B)  (Frobenius)    .     
(Recurrence relation) .  = + m   .  7 

 

2. (A) 
d2y

dx2 + (T – x2) y = 0     (T  ). 7 

2. (B)  (Wronskian)      .  7 

 

 

3. (A)        ’   . 7 

3. (B)       . 7 

 
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3. (A) ’           
.  7 

3. (B)          ( .
),    

   . 7 

 

4. (A)   (Identical Particles)     . 7 

4. (B)              
. 7 

 

4. (A)      . 7 

4. (B)          P z  = z P . 7 

 

5.      : (    .) 14 

 (1)      (h1, h2, h3)    . 

 (2) Prolate spheroidal coordinates, u,     . 

 (3)            . 

 (4)             
 . 

 (5)  W [ex, e–x] = _______________. 

 (6)  W [sin 2x, cos 2x] = ______________. 

 (7)      . 

 (8)    (rheonomous)   . 

 (9)  (Inertial)   (non-inertial)   . 

 (10)   G(, )  . 

 (11)   . 

 (12)      . 
____________ 
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Instructions :  (1) Symbols have their usual meaning. 

   (2) All questions carry equal marks.  

 

1. (A) Write a short note on partial differential equations occurring in different branches 

of Physics.   7 

1. (B) Separate Laplace equation in spherical polar coordinates.  7 

OR 

1. (A) Separate the [2 + K2] u(

r ) + Z u(


r ) equation completely in Cartesian 

coordinates.   7 

1. (B) Separate three dimensional wave equation completely in cylindrical coordinates.  7 

 

2. (A) Solve the differential equation 
d2y

dx2 + 2x 
dy
dx

 + 2y = 0 by method of power series.  7 

2. (B) Solve the Bessel’s equation by the method of Frobenius. Obtain recurrence 

relation for it and discuss  = +m case.  7 

OR 

2.  (A) Solve the differential equation 
d2y

dx2 + (T – x2) y = 0 by method of power series. (T 

is constant)   7 

2. (B) State and prove Wronskian theorem.  7 
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3. (A) Derive D’alembert’s principle for static equilibrium and dynamical system.   7 

3. (B) Obtain the equation of motion in the case of a spherical pendulum.  7 

OR 

3.  (A) Derive Lagrange’s equation of motion for holonomic conservative system using 

D’alembert principle.  7 

3. (B) Explain rotating coordinate systems and show that the angular momentum  is 

the same in fixed and the rotating systems.  7 

 

4. (A) Discuss the important properties of systems consisting of identical particles.  7 

4. (B) Write the time independent Schrodinger equation for simple harmonic oscillator 

and obtain its energy eigen values. 7 

OR 

4.  (A) Explain in detail the fourth postulate of quantum mechanics.  7 

4. (B) Explain parity operator and show that for all , P z  = z P  7 

 

5. Attempt any seven questions : (Each question carries two marks)  14 

 (1) Write scale factors (h1, h2, h3) and formula for parabolic coordinates. 

 (2) Write u, , and  formula for prolate spheroidal coordinates.  

 (3) Define ordinary and singular point for second order differential equation.  

 (4) Define regular singular and irregular singular point for second order differential 

equation. 

 (5) Find W [ex, e–x] = _______________. 

 (6) Find W [sin 2x, cos 2x] = ______________. 

 (7) Define holonomic and non-holonomic constraints.  

 (8) Define scleronomous and rheonomous constraints. 

 (9) Define inertial and non-inertial frame of reference.  

 (10) Define Hermite polynomial G(, ). 

 (11) State the uncertainty principle.  

 (12) Define degeneracy and zero point energy.  

____________ 


