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1. (a) What are Kepler’s laws of planetary

motion? 2

(b) Deduce Kepler’s laws of planetary

motion from Newton’s law. 5
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( 2 )

Or

(a) Using Lagrangian formulation, obtain
the equation of motion of a simple
pendulum and hence deduce the
formula for its time period for small
amplitude oscillations. 5

(b) Show that for equilibrium of a system,
the virtual work of applied forces is zero. 2

2. What is Brownian motion? Discuss Einstein’s
theory of translational Brownian motion. 1+6=7

Or

(a) What is meant by ‘mean free path’ of a
molecule of a gas? Derive an expression
for mean free path. 1+4=5

(b) Discuss the law of distribution of free
path. 2

3. (a) Using Maxwell’s thermodynamic
relations, deduce ( )C Cp v-  relations for
perfect and real gases. 5

(b) Using Maxwell’s relations, derive the
first T dS×  equation. 2

Or

(a) What do you understand by the
transport phenomena of gases? 2

(b) Derive an expression for the coefficient
of thermal conductivity. 5
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( 3 )

4. (a) Explain the term ‘phase space’. 2

(b) Calculate the number of phase cells in

the energy range O to E for a linear

simple harmonic oscillator of mass m

and frequency n. 5

Or

Derive the condition of equilibrium between

two systems in thermal contact and explain

how it links with macroscopic physics. 7

5. (a) Using MB statistics, derive an

expression for total internal energy and

specific heat at constant volume of an

ideal gas. 5

(b) Discuss Bose-Einstein statistics. 2

Or

‘In quantum statistics, h is selected as a

constant by nature’, explain by using the

case of particle in one-dimensional box. 7
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( PART : A—OBJECTIVE )

( Marks : 20 )

The figures in the margin indicate full marks for the questions

SECTION—I

( Marks : 5 )

Put a Tick (3) mark against the correct answer in the
brackets provided : 1×5=5

1. A rigid body moving freely in space has degree of
freedom

(a) 3   (  )

(b) 6   (  )

(c) 9   (  )

(d) 4   (  )
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2. The kinetic energy per unit volume of a perfect gas is
equal to

(a)
2

3
P    (  )

(b)
3

2
P    (  )

(c)
P

3
   (  )

(d)
1

2
P    (  )

where P is pressure.

3. The variation of CV  with volume is zero for

(a) real gas   (  )

(b) ideal gas   (  )

(c) both real and ideal gases   (  )

(d) None of the above   (  )

( 2 )
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4. The value of probability of an event cannot be

(a) zero   (  )

(b) 1   (  )

(c)
1

2
   (  )

(d) negative   (  )

5. The particles obeying Maxwell-Boltzmann statistics
are

(a) identical   (  )

(b) identical and indistinguishable   (  )

(c) distinguishable   (  )

(d) photons   (  )

( 3 )
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SECTION—II

( Marks : 15 )

Answer the following questions : 3×5=15

1. State and prove d’Alembert’s principle.

( 4 )
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2. Deduce the average velocity of a gas molecule.

( 5 )
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3. What do you mean by triple point?

( 6 )
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4. Explain the principles of equal and a priori
probabilities.
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5. Explain Fermi-Dirac statistics.
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