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SECTION _A

Answerall questions inoneortwosentences. Eachquestion carries 1 mark.

1 , Explain what do you mean by an inertial frame of reference.

2. Why is pseudo force necessary in non-inertial frames ol reference.

3. Distinguish between conservative and non conservative lorces.

4, A particle moves in a vertical circle. What is its Lagrangian at the top most point ?

, 5. Define 'ACTION'. What is ils dimension ?

6. Write the Galilean transformation equation for position and velocity,

7. How is the proper length and observed length ol a moving body related ?

8, Why should the eigen value of a quantum mechanical operator be real ?

9. How is the probability and wavelunction of a paftcle related in quantum mechanics ?

10. Explain what do you mean by tunnel effect. (10x1=10 Marks)

SECTION - B

Answerany eight questions. Each question carries 2 marks.

1 1. Show that Kepler's law on areal velocity follows from the principle of conservation
. ol angular momentum.

'12. Explain what do you mean by Coriolis Force.
P.T.O.

/



A - 1384

Prove that force acting on a particle is invariant under Galilean transformation.

Using Lorentz transformations obtain an expression for time dilation.

Show thatlor a free particle Newtons second law lollows from Lagrange's equation
o, motion.

State and explain the principle ol least actlon.

Explain with an example the relation between generalized coordinates and number

of constraints.

What is the relation between Lagrangian and Hamillonian ? Can they be equal ?

Explain,

19. Explain the significance of cyclic coordinates.

20. Find the momentum of a particle having wave function exp (-ikx) where k is the
wave vector.

21 , Explain what do you mean by zero point energy.

22. Show that the energy Vs wave number graph of a free particle is a parabola.

\ /hat is the difference with that tor a confined particle ? (8x2=16 Marks)

SECTION - C

Answer any six questions. Each question carries 4 marks.

[Following constant values can be used wherever necessary
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23.

Universal constant of Gravitatron G = 6.7x 10-1 ' N-m2lkg2

. Acceleration due to gravity = 
'10 mls2

Distance between earth and sun = 1 .5x108 km

Rest mass ol the electron = 9.1 x'l0-31 kg.

Planck's constant = 6.62x10-34 Js

Dirac's constant = 1 ,546x10-34 Js
'1 ev = 1 6x10-191

Velocity ot light = 3x108 m/sl

A particle is projected horizontally towards nonh with a velocity 500 m/s trom a
point on the earth at 30 degree latitude. lf the mass of the body is 2 kg. Calculate
the Coriolis ,orce acting on it,

A person weighing 60 kg. On the surface of the eadh is carried veftically up in a
vehicle having acceleration 60 m/s2. What will be his eflective weight inside the
vehicle ?

24.
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25. Two masses 2 kg and 3 kg are attached to the ends of an inelastic string passing

over a smooth massless pulley. Find the acceleration of the masses.

26. Assuming that the orbit of the earth around the sun is circular calculate lhe mass
of the sun.

27, A rod ol length 1 m moves with a velocity 0.6 c with respect to the earth. Calculate
the length of the rod estimated by an observer on the earth,

28. The propermean lifetimeof api mesonis2,5xl0-ss,Whatwill be its liletime
when it travels with a velocity 0.6 c with respect to an observer at rest ?

29. Two electrons move towards each other with velocity 0.9 c with respect tb a
stationary observer. Find the relative velocity of one electron with respecl to the
other.

30, Calculate the energy corresponding to ihelirst energy levelol an electron confined
to an inlinite one dimensional polential well ol width 2x 10-10 m.

31 . Calculate the wavelength ol a photon having energy 5 ev. (6x4=24 Marks)

SECTION - D

Answer any two questions. Each question carries 1 5 marks,

32. State and explain D'Alemberts principle. Use it to obtajn Lagrange's equation of
motion.

33. State the postulates ot special theory of relativity, Derive Lorentz transformation
equations.

34. Derive Time dependent Schrodinger equation.

35. Using Newlon's law ol gravitation derive Kepler's laws. (2x15=30 Marks)


