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SECTION – A              ( 5 X 8 = 40 ) 

ANSWER ANY FIVE QUESTIONS 

 

1. A covariant tensor has components ��, �� � ��, ��  in rectangular coordinates.  Find its 

covariant components in spherical coordinates. 

2. Show that any inner product of the tensors ��
	
 and 
�

�
 is a tensor of rank three. 

3. Find the covariant derivative of ��
�  
��� with respect to ��. 

4. Express the divergence of a vector �	 interms of its physical components for cylindrical 

coordinates. 

5. Explain Longitudinal Contraction in Lorentz transformation. 

6. Explain Proper Time and Proper Distance. 

7. Obtain addition of velocities in Lorentz transformation. 

 

SECTION – B              ( 3 X 20 = 60 ) 

ANSWER ANY THREE QUESTIONS 

 

8. Derive transformation laws for the Christoffel symbols of   

      (a)  the first kind      (b)  the second kind 

9. a)  Prove that a necessary condition that � � � ���� �� �� � ��
��

�� be an extremum  

     [maximum or minimum] is that 
 !
 " � #

#� $ !
 "�% � 0. 

b)  Show that the geodesic in Riemannian space are given by 
#�"'

#� ( ) *
+,- #".

#  #"/

# � 0. 

10. Obtain the covariant derivative of �	 and �	 with respect to ��. 

11. Obtain Lorentz Transformation Equations. 

12. a)  Explain Galilean transformation 

b)  Explain Time dilation 
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