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SECTION - A

Answer all questions. Each carries I mark.

1. What is damping used for?

2. What is the total energy of a simple harmonic oscillator?

3. Deflne the quality factor in a harmonic oscillator.

4. What is central force ,ield?

5. State Kepler's first law.

6. State the principle of virtual work.

7. What is degree of freedom in classical mechanics?

8. What is meanl by non inertial frame of reference?

P.T.O.



9 Oeflne centrifugal force.

10. What do you mean by Length Contraction?

sEc,oN-B 
(10 x 1= 10 Marks)

Answer any eight questions. Each canies 2 marks.

11. Distinguish between centre of suspension and centre of oscillation o{ a
pendulum.

12. Stale the condition for minimum/maximum period for compound pendulurn.

13. What do you mean by configurational space and transformation equations?

14. Deduce the Kepler's third law of planetary motion.

'15. How will you reduce the two body p!'oblem in(o a one body problem? Hence
explain ihe concept of reduced mass.

16. Define centre of mass system and how does ii differ from laboratory system?

17. State and explain D?lembert's theorem.

18. What is the difference between holonomic and nonholonomic constraints? Give
examples for each.

'19. What are generaiized coordinates? Give example.

20. Write note on twin paradox.

2 1 . What are the postulates of special theory of relativity?

eZ. Differentiate between centrifugal force and coriolis force.

(8x2=16Marks)
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SECTION - C

Answer any six questions. Each question carries 4 marks.

23. Amplitude of a damped harmonic oscillator is reduced to (1/1o)th of the initial
value after 100 oscillations. lf the time period of oscillations is 2s, calculate the
damping constant.

24. A particle executes SHM of time period 4s and amplitude 8 cm. Find the time it
takes to travel 3cm from the positive extremity of its oscillations

25. Fot a satellite in an elliptical orbit, the value of perigee and apogee distances
from the centre of force are denoted by rrln and rmax , respectively. Show that the

eccentricity e= (r^.r - rr")/(rrr, + r-,n).

26. A particle describes a circular orbit under the influence of an atlractive central
force direcled towards a point on the circle. Show that the force varies as the fifth
power of the distance.

27 Show that the rest mass of a particle moving with the velocity of light is zero.

28. Use Lagrange's equations to find the equation of molion of a compound
pendulum in a ver.tical plane about a lixed horizontal axis. Hence find the period

of small amplitude oscillations of the compound pendulum.

29. Obtain the equation of motion of a system of two masses, connected by an
inextensible string passing over a small smooth pulley.

30. ln the Mlchelson -Morley experiment, what is the expected fringe shifl according

to the theory if the effective iength of each path is 5m,7 = 50004'? Assume

c = 3 x 108ms-1 and v = 3 xloams-i.

31. Establish the relation giving the variation of mass with velocity of a particle.

(6x4=24Marxs)
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33. Explain the motion in an inverse square law force field.

34. Derive Lagrange's equation from D'Alembert's principle.

35. Briefly explain about the Lorenlz transformation and its any two consequences.

SECTION - D

Answer any two questions. Each carries 15 marks.

32. Describe about damped harmonic oscillator, its power
factor.

4

dissipation and quality

(2 x 15 = 30 Marks)
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