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PHYSICS WITH COMPUTER APPLICATIONS
Core Course

_ PC 1441 : Classical Mechanics and Theory of Relativity
(2015 Admission Onwards)

Time : 3 Hours Max. Marks : 80

SECTION _ A

Answer all questions in one or two senlences each. Each carries 1 mark.

1 . Write down the Galilean translormation equations.

2. What are inertial forces ?

3. Explain the concept of a central force.

-. 4. Discuss length contraction.

5. Define reduced mass of a two particle system.

6. Write down the differential equation lor simple harmonic motion.

7. Explain the Hamiltonian lunction ol a system.

8. Explain the term proper mass.

9. State the postulates ol the Special Theory o, Relativity.

10. What are conservative forces ? Give two examples. (10x1=10 Marks)
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SECTION - B

Answer any 8 questions. Each carlies 2 marks.

1 1 . Distinguish between holonomic and non holonomic constraints with an example
each.

'12. What are the possible orbits in motion under inverse square law lorces ? Give
the eccentricities ol each.

13. State and explain the principle of virlual work.

'14. What is centrifugal force ?

15. ls the earth an inertial ,rame ? Explain.

16. Explain the twin paradox.

17. Explain the relativistic expression between 6nergy and linear momentum.

18. Oiscuss the term gual(y factor of a harmonic oscillator.

19. Compare Lagrangian and Newtonian mechanics.

20. State and explain Kepleas laws ol planetary motion.

21 . Describe the important propedjes of Tachyons.

22. Explain the motion ot two panicles connected by a spring. (8x2=16 1112yps1

SECIION _ C

Answer any 6 questions. Each carries 4 marks-

23. Which ol the lollowing lorces are conservative ?

ay F =12xy +yz'? li-(x2 ' xzz\i.Zxyzk and

51 F =(y'? - x'?)'i+ sxyl .

24. Show that angular momentum is a constant under central force motion.

25. A spring is stretched through a dislance of I cm by a body ol mass l6 kg. 1l the
body is replaced by another body of mass 50 gm and the system undergoes
oscillations, find the time period.
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26. A simple harmonic oscillator has time period 0.001 seconds and amplitude
0.5 cm. Find the acceleration when il is at a distance of 0.2 cm from the mean
position and also lind the maximum velocity.

27. A rod has length 'l m in its rest frame. lt is moving with a velocity of 0.4 c relative
to the earth. Fins its length when viewed in a lrame (a) moving with the rod and
(b) situated on the earth.

28. Write down the Lagrange's equations ol motion for the Atwood's machine and
obtain its solution.

29. Find the period of revolution of Mars given that the major axis of l\4ars is 1 .5237
times that of the earth.

30. Find the speed at which the kinetic enorgy of a moving particle becomes equal
to its rest energy.

31 . A particle ol mass 10 g is at rest in an inertial f rame. Consider a frame rotating
at an angular speed of 10 radians per second in which the body is at a distance
ol 5 cm trom the axls of rotation. Find the Coriolis and centrilugal forces on the
body in the rotating frame. (6x4=24 Marks)

SECTION - D

Answer any 2 questions. Each carries 15 marks.

32. Derive the mass-energy relation E = mc2. Also show thai the relativistic
expression for kinetic energy reduces to the classical one for low velocities
compared to c.

33. Obtain Lagrange's equations o{ motion f rom O'Alembert's principle.

34. Obtain the expressions for kinetic and potential energies of a simple harmonic
oscillator. Hence show that the average kinetic energy equals the average
potential energy over one cycle.

35. Derive the Lorentz transformation equations trom the postulates of Relativity.
Also derive the inverse translormation equations. (2x15=30 Marks)


