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       . 

 
1. (A) (1)       . 7 

  (2)      . 7 

                                 
  (1)       . 
  (2)       . 

 (B)       4 

  (1)    . 
  (2)     . 
  (3)   . 
  (4)   . 
  (5)   . 
  (6)   . 

 
2. (A) (1)          7 

   
d2y
dx2 + ( – x2)y = 0 

  (2)      . 7 

                          
  (1)          

   
d2y
dx2 + 2x 

dy
dx + 2y = 0 

  (2)          

   x2 d
2y

dx2 + x 
dy
dx + x2y = 0 
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 (B)       4 

  (1)    . 
  (2)   . 
  (3)    . 
  (4)    . 
  (5)   . 
  (6)  Y1 = ex  Y2 = e–x    W[Y1, Y2] . 
 

3. (A) (1) -  . 7 

  (2)      . 7 

                    
  (1)      . 
  (2)      .  

 (B)       3  

  (1)    . 
  (2)   . 
  (3)    . 
  (4)    . 
  (5)   . 
 

4. (A) (1)         . 7 

  (2)          . 7 

                             
  (1)   (Ladder Operators)   . 
  (2)   (Parity Operators)   . 

 (B)       3 

  (1)    . 
  (2)    L2   . 
  (3) l = 0  m = 0    (Spherical Harmonic) Ylm . 
  (4) l = 1  m = 0    (Spherical Harmonic) Ylm . 
  (5) l = 0  m = 0  ()   . 

____________ 
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Instruction : Symbols have usual meaning. 

 
1. (A) (i) Separate Helmholtz’s equation in the cartesian co-ordinate system. 7 

  (ii) Separate Helmholtz’s equation in the cylindrical co-ordinate system. 7 

                                     OR 

  (i) Separate the Laplace’s equation in the cartesian co-ordinate system. 

  (ii) Separate the diffusion equation in the cylindrical co-ordinate system. 

 (B) Answer any four questions : 4 

  (1) State 3-dimension wave equation. 

  (2) State diffusion equation for gas. 

  (3) State Laplace’s equation. 

  (4) State Heat conduction equation. 

  (5) State Schrodinger’s equation. 

  (6) State Helmholtz equation. 

 
2. (A) (i) Solve the following differential equation using the power series method : 7 

   
d2y
dx2 + ( – x2)y = 0 

  (ii) Solve the Bessel’s equation using the Frobenius method. 7 

OR 

  (i) Solve the following differential equation using the power series method : 

   
d2y
dx2 + 2x 

dy
dx + 2y = 0 

  (ii) Solve the following differential equation using the Wronskian method : 

   x2d2y
dx2 + x

dy
dx + x2y = 0 



MB-133 4  

 (B) Answer any four questions : 4 

  (1) Define Ordinary Point. 

  (2) Define Singular Point. 

  (3) Define Regular Singular Point. 

  (4) Define Irregular Singular Point. 

  (5) Define Wronskian 

  (6) If y1 = ex and y2 = e–x, find Wronskian W[y1, y2]. 

 

3. (A) (i) Derive the D’Alembert’s principle. 7 

  (ii) Derive the general expression for the Kinetic energy. 7 

                     OR 

  (i) Derive the Euler’s equation for the Rigid body. 

  (ii) Derive an equation for the Kinetic Energy of a rigid body. 

 (B) Answer any three questions : 3  

  (1) Define the degrees of freedom. 

  (2) Define Constraints. 

  (3) Define Holonomic Constraint. 

  (4) Define Rigid Body. 

  (5) State Chasle’s theorem. 

 

4. (A) (i) Derive an equation for the energy eigen value of a simple Harmonic 

Oscillator. 7 

  (ii) Derive the Radial wave equation for a particle moving in the central 

potential. 7 

                         OR 

  (i) Write a note on the Ladder Operators. 

  (ii) Write a note on the Parity Operators. 

 (B) Answer any three questions : 3 

  (1) Define Simple Harmonic Oscillator. 

  (2) State the operator L2 in the spherical polar co-ordinate system. 

  (3) State the Spherical Harmonic Ylm, for l = 0 and m = 0. 

  (4) State the Spherical Harmonic Ylm, for l = 1 and m = 0. 

  (5) Draw the Polar diagram for l = 0 and m = 0. 

____________ 


