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SECTION _ A

Very Short answer type, Answer all questions. Each carries 1 mark.

A spring is executrng srmple harmonic motion with amplitude a. What will be the
value of displacement at which potential energy is half maximum?

The length of a simple pendulum is increased by 44%. What is the percentage
increase in rts period?

The work done by a force is recoverable, the force is called?

The region of constant potential energy in potential energy curve is called?

Which quantities remain constant in a planetary model?

The escape velocity from a planet having twice the radius and the same mean
density as those of ihe earth is? (Escape velocity of the earth is 'l 1 Kmsi).

The number of degrees ot freedom for a rigid body which has two rixed end is?
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8. Rotational symmetry leads to law of conservation of?

9. The momentum df an electron of mass m, which has the same kinetic energy as

its rest mass energy is

10. ln relativity, which one is an invariant quantity?

SECTION _ B
(10x1=10Marks)

Short answer type, Answer any eight, Each question carries 2 marks.

1 1. What is a periodic motion?

12. What is the difference between a simple pendulum and a compound pendulum?

13. What is the effect of damping on the motion?

14. What is meant by central force? Give two examples?

15. State and explain ihe Kepler's third law of planetary motion.

16. What is meant by degrees of freedom?

17. Explain the term holqnomic and non holonomic conslraints.

18. Explain the term virtual displacements.

19. Write down the Lagrange's equation of motion and explain the symbols.

20. What is ether hypothesis?

21: Explain the term length contraction.

22.. Explain Lorentz-Fitzgerald contraction.

(8 x 2 = 16 Marks)
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SECTION _ C

Short Essay type, Answer any six, Each question carries 4 marks. :

23. ln simple harmonic motion, when the displacement is one half the amptitude,
what fraction of the total energy is kinetic and what fraction is potential?

24. Explain anharmonic oscillators.

25. Obtain an expression for the escape velocity of a planet.

26. Explain D'Alembertsprinciple.

27 . Explain generalized momentum.

28. Show that, for static equilibrium of the Atwood's machine two masses must be
equal.

29. How does mass vary with velocity?

30. Find the velocity at which the mass of a particle is double its rest mass.

31. Distinguish between NeMonian mechanics and Relativity.

(6x4=24Marks)
SECTION - D

Long essay type, Answer any two, Each carries '15 marks. :

32. Derive an expression for the time period of a simple pendulum.

33. Deduce Kepler's laws of planetary motion from NeMon's law of gravitation.

34. Set up the Lagrangian of a simple pendulum and obtain the equation of the
motion.

35. Explain the consequences of Lorentz transformation equation.

(2 x 15 = 30 Marks)
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