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Note : Attempt two questions each from Sections A and B 

carrying 5 marks each and any  five  from Section C 
consisting of 7 short answer type questions carrying 
2 marks each. 

SECTION-A 
 
I. What is a Rigid body ? Derive the Eular's equations of 

rotation of rigid body about a fixed point. 5 
 
II. What do you understand by Gallean transformations ? Show 

that law of conservation of momentum and energy are 
invarient under Galilean transformations. 5 

 
III. Derive an expression for angular momentum of a rigid 

body about principal axes. Discuss the concept of principal 
axes and principal moments. 5 

(1) 



 
IV. What is a Precession ? Derive the expression for the rate of 

precession of the top. What do you mean by Nutation? 5 
 

SECTION-B 
 
V. Derive the equations for the Lorentz transformation. 5 
 
VI. Derive an expression for the variation of mass of a particle 

with its velocity. 5 
 
VII. What do you understand by Relativistic Doppler effect. 

Derive expressions for transverse and Longitudinal Doppler 
effect. 5 

 
VIII. (a) What do you mean by Minkowski space ? What are 

 space like and time like intervals ? 3 
(b) A proton has a total relativistic energy 800 MeV. Find 
 its kinetic energy, if rest mass of the proton to be 
 1.6x10 -27  kg. 2 

 
SECTION-C 

 
IX. Attempt any five : 
 

(a) What are Tachyons ? 
 

(b) What is a non-inertial frame of reference ? 
 

(c) Explain the term Time-dilation. 

(2) 



 
(d) If a electron accelerated through a potential difference 
 of 2 million volt, calculate the speed of electron. 

  
(e) What is Gyroscope ? 

  
(f) Give the difference between Circular motion and 
 Rotatory motion. 

  
(g) What is a non-inertial frame of reference ? 

        (5x2=10) 
 
 

(3) 


