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1. Answer any four questions								1x4=4
a. Give the example of a particle with zero rest mass.
b. A particle moves with a velocity V such that its mass becomes twice of its rest mass. What is the value of V?
c. Mass of an electron is 9.11 x 10-19 Kg. Express it in MeV.
d. According to special relativity what is the maximum velocity that a material particle can attain?
e. Is velocity and force a Galilean invariant?
f. Write the coordinates of centre of mass for a particle of continuous mass distribution.
2. Answer any two questions							3x2=6
a. Show that n2-c2t2 is Lorentz invariant.
b. What is space-time interval? Give the condition for the interval to be  (i) space like (ii) time like (iii) length like.
c. What is called modulus of elasticity? Show that Y=2η( 1+σ) where the symbols have their usual meaning.
d. Define the co-efficient 0f restitution of a collision. Analyse a head on collision in terms of it.
e. Define centre of mass and prove the uniqueness of centre of mass.
3. Answer any four								5x4=20
a. Write the equation of damped oscillation. Solve it and show graphically damped vibration, critically damped and oscillatory vibration.
b. What is transient and steady state of forced oscillation? Write the equation of driven oscillation and solve it.
c. Deduce E=mc2 and give the relation between energy and momentum.
d. Deduce the expression for twisting couple of a cylinder. 
e. What is radius of gyration? Find the radius of gyration of a solid sphere about its diameter.
f. What is angular momentum? Show that total angular momentum of a system of particle about a point is 
L= Lcm + L about cm 
g. Define neutral axis and neutral surface of a beam. Find and expression for bending moment of a rectangular beam.
h. What is central force? Show that a two body problem under central force may be reduced to a one body problem in terms of reduced mass.

