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MSCPHY-12 (M.Sc. Physics) 
First Year Examination 2013 

PHY-501 
Mathematical Physics and Classical Mechanics 

Time: 3 Hrs.                                                                      Max. Marks: 60 

Note: The Question paper is divided into three section A,B and C. Attempt Questions of each 
section according to given instructions.  
नोट : यह �� नप� ‘क’, ‘ख’ और ‘ग’ तीन ख� ड� म� िवभािजत ह� �� येक के िनद�शानसुार �� न� का उ� तर द�।  

Section-A 
ख� ड-क 

(Long Answers Question) (दीघ� उततरीय � न) 

 

Note : Answer any two questions. Each Question carries 15 marks.   2 x 15 = 30 
नोट : िक� ह� दो � न� का उ� तर दीिजए। � येक � न 15 अंक� का है।  

1. (a) State and prove the orthogonality of Legendre’s polynomials.  

(b) Solve Bessel’s differential equation �� 		�
��

���
+ 	��

��
+ ��� − ���� = 0 and determine 

its solution when x is an integer.  
2. (a) Find the fourier transform of (x) =    1 − ��       � < 1 

 

                        0																	� > 1 
           (b) Apply Laplace transform to solve :-  

     
���

���
+ 	� = 6	���2	 

      Given that : 

  
 = 3, 
��

��
= 1	�ℎ�		 = 0 

3. Define the covariant and contravariant tensors and discuss the contraction and extension 
of the rank of tensors.  

4. (a) Derive lagrange’s equations from Hamilton’s Principle, When the lagrargian function 
L is not an explicit function of time.  
(b) What is numerical interpolation? 

Section-B/ख� ड ख 

(Short Answer’s Question)  (लघु उ� तरीय � न) 

 
Note: Answer any 04 Question. Each answer should not exceed 250 words. Each question 
carries 5 marks.          4 x 5 = 20 



नोट : िक� ह� चार � न� का उ� तर दीिजए। � येक � न 05 अंक� का है।  

    
1. Show that :-  

      �	(−�) = 	 (−1)�			�		(�) 
2. Explain the simple properties of Laplace transforms.  
3. Discuss chriostofell symbols with applications.  

4. Using Lagrangian equation, discuss the motion of particle in polar coordinates. 

5. Define poission Bracket.  

6.  Describe with an example of numerical determination.  
7. What is the conditions for transformation to be canonical?  
8. Show that the Fourier transform of Gaussian function is also Gaussian in the 

corresponding Fourier space.   

 

Section-C/ख� ड ग 

Objective Question (Compulsory)/वा$ तुिन% ठ � न (अिनवाय�) 

 

Note : Answer all questions. Each question carries 01 mark.    10 x 1 = 10 
नोट : सभी � न� का उ� तर दीिजए। � येक � न 01अंक का है। 

Note : Write True/False against the following 
नोट : िन) निलिखत के सामने स� य/अस� य िलिखए  

1. �� 		�
��

���
+ 	�	 ��

��
��� − ���� = 0    is described as :-  

(A) Legendre differential equation  
 (B)  Bensel differential equation  
 (C) Hemise differential equation  
 (D) Laguerre differential equation 

2. In the case of canonical transformation :  
(A) The form as the Hamilton equation is preserved.    
(B) The form of Lagrange equations is preserved.   
(C) Hamilton’s principle is satisfied in old as well as in the new coordinates.  
(D) She form as the Hamilton’s equations may or may not be preserved.   
 

3. Generating function of Hermite polynomials is :  
(A) e2zx+z2 
(B) ezzx-z2 
(C) ezx-2z2 
(D) e2zx2-z 

4. If     �;�    = T 
�
�
�

�	�̅�
	 ∙ 

���

��;
∙Tkl; T is a :  

(A) Contravainant Tensor  



(B) Covariant Tensor  
(C) Mixed tensor  
(D) None of the above  

5. Lagrangian is given by :-  
(A) � = � + � 
(B) � = � − � 

(C) � = � − � 

(D) � = 2� − � 
6. Rodrique’s  formula of Legendre polynomial is given by :  

(A)			P��u� = 	 	


	
	�	 �

��
��	��� − 1�2 

(B) P��u� = 	 	

��
	
	�	 �

��
��	��� − 1�� 

(C) P��u� = 	 	
��
	�� 

(D) None  
7. The Hamilton’s Canonical equation are :-  

(A �� =
��

���
 ;  ��  = - 

��

���
 

(B) �� = 
���

�	�
 ;  ��= - 

��

���
  

(C) �� 
��

�	�
 ;   ��  =  

��

���
  

(D) None of the above 
8.  What are the properties of Poisson brackets?  

(A) Does obey commutative law  
(B) Obey distribute law  
(C) Both of the above   
(D) None of the above  

9. Alm Bi is a tensor of rank :  
(A) 7 
(B) 3 
(C) 5 
(D) 6 

10. The action-angle variables have the dimensions of –  
(A) Force and angle  
(B) Energy and angle 
(C) Angular momentum and angle   
(D) Work and angle   
 


