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1.Objective : Answer all question   2x10=20 marks 

i) The degree of freedom for a free particle in space are  

a) One b) two   c) three    d) zero 

ii) The number of independent variable for a free particle in space are ……. 

a) N   b) 3N   c) 2N   d) zero 

iii)………. Constraints are time dependent 

a) Holonomic    b) Non –Holonomic   c) Scleronomous   d) Rheonomous 

iv) The Lagrangian’s equation of motion for a system is equivalent to ……… 
equation of motion 

a) Newton’s   b) Laplace   c) Poisons    d) Maxwell’s 

v) The Lagrangian function is defined by  

a) L= F+V    b) L=T-V   c) L= T +V   d) L = F-V 

vi) For the Lagragian given by 퐿 = 	(푟̇ + 푟 )휃̇ −   . The generalized momenta 

are given by 

a) m풓̇ and m풓ퟐ휽̇   b) m푟̇ and mr휃̇   c) m푟̇ 			푎푛푑	푚푟 휃    d) m푟̇ 			푎푛푑	푚푟 휃̇ 

vii) The variation of mass with velocity is given by the relation 

a) 푚 = 	푚 1 −
/

     b)	푚 = 	푚 1 −
/

     c)	풎 = 	풎풐/ ퟏ − 풗ퟐ

풄ퟐ

ퟏ/ퟐ
      

d)	푚 = 	푚/ 1 −
/

 

 



viii) Phase difference can be expressed in which of the following format? 

a) m/s    b) meter     c) cycles   d) seconds 

ix) Which property of an electromagnetic wave depends on the medium in which 
it is travelling 

a) velocity   b) frequency   c) time period   d) wave length 

x) Two particles approach each other with a speed of 0.8c with respect to the 
laboratory. Their relative speed is  

a) 0.912c    b) 0.95 c   c) 0.975c    d) 0.85c 

 

Group B Answer any four     4x10=40 

2. Write the postulates of special theory of relativity and briefly explain. 

3. Explain generalized coordinate. 

4. Explain the phenomenon of time dilation and variation of mass with velocity. 

5. Explain Minkowski space with the help of space time diagram. 

6. what do you mean by canonical transformation? Explain. 

7. Show by direct application of Lorentz transformation that x2+y2+z2 – c2t2 

is invariant. 

Group C Answer any one    1x 15=15 

8. Explain Lorentz transformation and use it to explain length contraction. 

9. Explain the term retarded potential and obtain the electromagnetic field of a 
moving point charge in a space. 
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