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1. (a) By reducing a two-body problem to a

one-body problem, find the equation of

motion of the equivalent one-body. 3

(b) Deduce Kepler’s third law of planetary

motion from Newton’s law of gravitation. 4
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( 2 )

Or

(a) Explain the terms ‘constraints’ and

‘generalized coordinates’. 2

(b) Using Hamiltonian formulation, obtain

the equation of motion for a simple

pendulum. 5

2. What is Brownian motion? Discuss

Einstein’s theory of Brownian motion. 1+6=7

Or

Deduce the Maxwell-Boltzmann law for the

distribution of velocities of the particles of a

gas. 7

3. (a) Define ‘viscosity’ and ‘coefficient of

viscosity’. 2

(b) Show that the coefficient of viscosity of a 

gas is h l= 1
3

pc , where the symbols have 

their usual meanings. 5

Or

Deduce Gibbs’ phase rule. Using the phase

rule, show that a quantity of water in

equilibrium with its vapour in a cylinder

fitted with a piston is a univariant system. 7
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( 3 )

4. (a) Derive the relation S k E= ln ( )W , where 

S = entropy and W( )E = thermodynamic

probability. 4

(b) Show that for thermodynamics

equilibrium of any two systems in

contact, the b parameter of the two

systems must be equal. 3

Or

Define ensemble. Explain microcanonical,

canonical and grand canonical ensembles

with necessary diagrams. 1+6=7

5. (a) Find the specific heat at constant

volume of an ideal gas using M-B energy 

distribution law. 3

(b) Using F-D statistics, determine the

Fermi energy of an electron gas in

metal. 4

Or

Find the expression for the most probable

distribution of the particles among various

energy levels for a system obeying B-E

statistics. 7
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SECTION—I

( Marks : 5 )

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

1. If there are no external forces acting on a system of
particles, then

(a) the total momentum of the system is
constant   (  )

(b) the velocity of centre of mass is
constant   (  )

(c) Both (a) and (b)   (  )

(d) Neither (a) nor (b)   (  )
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2. If cr m s. . . = root-mean-square speed, c = average speed 
and c p = most probable speed of the molecules of an
ideal gas, then

(a) c c c pr.m.s. = =    (  )

(b) c c c pr.m.s. > >    (  )

(c) c c c pr.m.s. < <    (  )

(d) c c c pr.m.s. > =    (  )

3. The total heat content of a system is called

(a) internal energy   (  )

(b) Helmholtz free energy   (  )

(c) enthalpy   (  )

(d) Gibbs’ free energy   (  )

( 2 )
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4. In which of the following ensembles, a system can
exchange energy as well as particle?

(a) Microcanonical ensemble   (  )

(b) Canonical ensemble   (  )

(c) Grand canonical ensemble   (  )

(d) Both (b) and (c)   (  )

5. Particles obeying Pauli’s exclusion principle obey

(a) M-B statistics   (  )

(b) F-D statistics   (  )

(c) B-E statistics   (  )

(d) Both (a) and (b)   (  )

( 3 )
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SECTION—II

( Marks : 15 )

Answer the following questions : 3×5=15

1. Define central force and non-central force. Give an
example of each.

( 4 )
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2. At what temperature the r.m.s. velocity of oxygen will 
become one-half of that of hydrogen at NTP?

( 5 )
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3. What is the importance of TdS-equation? Derive the
second TdS-equation

TdS C dT T V T dPp p= - ( / )¶ ¶

( 6 )
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4. State and explain the principle of equi-apriori
probability.
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5. Define Fermi level and Fermi energy. How is Fermi
energy related to Fermi temperature?

H H H
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