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SECTION * A

Answer all the questions in one or two sentences. Each question carries 1 mark.

1. What is conservative force?

2. Define inverse square law of force.

3. What is meant by centre of mass coordinate system?

4. Define constraints.

5. What are generalised coordinates?

6. What is Coriolis force?

7 Write the principle of equivalence.

8. What is meant by inertial frame of reference?

P.T.O.



9. Define frame of reference.

10. State the postulates of special theory of relativity

(10x1=10Marks)
SECTION _ B

Answer any eight questions not exceeding a paragraph. Each question carries
2 marks.

'1 1. Explain the law of conservation of energy.

12. Prove the angular momentum oi a particle moving under the action of a cenlral
force remains constanl.

13. What are central forces? Give an example.

14 State the signiflcance of negative result of Michelson - Morly experiment,

15. Distinguish between conservative and dissipative forces.

16 Explain flctitious forces and centrifugal forces.

17. Explain time dilation.

18. Distinguish between holonomic and nonholonomic conslraints

19. Explain principle of virtual work.

20. Explain D'Alembert's prjnciple.

21. Explain lhe Galilean transformation for coordinates.

22 Explain concept of space.

23. Give mass- energy relation and discuss its signiflcance? What is rest mass
energy?

24 Write down Lorentz transformation equaiions.
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25. Explain variation of mass with velocity.

26. Explain twin paradox.

SECTION - C

Answer any six questions. Each question carries 4 marks.

(8x2=16Marks)

27 . Find Lagrange's equation of motion of a simple pendulum.

28. Masses oI 4,3 and 1 kE are located at positions 3j+2t,kiti_3k and 4ti+t, j
respectively. Find the position of the centre of mass and the angutar momentum
of the system about the origin at t = 2s

29. Derive the expression for variation of mass with velocity.

30 Derive the equations for the simple pendqlum using the Lagrange equation.

31 State and prove work energy theorem.

32. State and prove law of conservation of linear momentum.

33. Show that velocity of light is invariant under Lorentz transformation.

34 Compare Lagrangian approach over NeMonian approach.

35. Calculate the kinetic energy of an electron, moving with velocity of O.9B c in the
laboratory frame. (Rest mass of electron =9.11119*31Ln1

36. The length of the moving rod is measured to be exac y hatf its proper length.
What is the speed of the rod, relative to the observer at rest?

37. How fast would a rocket have to go relative to an observer for its length to be
corrected to 99% of its length at rest?

38. At what speed is a particle moving if the mass is equal lo three times its rest
mass

(6x4=24Marks)
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SECTION - D

Answer any two quesiions. Each question carries 15 marks.

39. Derive the differential equation for the orbit of a particle moving under central
force-

40. Obtain the Lagrange's equations of motion using D' Alembert's principle for
holonomic system.

41 . Explain the Kepleas problem of planetary motion and hen6e deduce it.

42. Obtain the period of oscillation of a compound pendulum using Lagrange,s
equation.

Describe with relevant theory explain Michelson's Morly experiment.

Derive Lorentz transformation equations. Show that for small values of velocity,
Lorentz co-ordinate transformations reduce to Galilean transformations

44.

(2 x 15 = 30 Marks)
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