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All Questions are compulsory .

{a)} The melting point of lead under normal process s 600 K. What will be the change in its
vitlue when pressure is increased to |Obatmosphere. The density of lead in solid and liguid
phases is Il.ﬁlg.li'r.".:'m'-" and 10.65 g;u:l-'.'.'m1 respectively. Latent heat of fusion is 24 Sx 10y
CTEe .

{b) Caleulate the variation of €' with pressure at constant temperature for a subsiance for which

the equation of state is given hy 7 = 148 t—l
g T
(] An electric current of 100 A is maintained for 1 sce in & resistor of 230K while the
temperature of the resistor is kept constant a1 27°C,
{11 What is the entropy change of the resistor 7
{11} What is the entropy change of the universe 7
() Calculate Van der Waal's constants (1) a and b (i) diameter ol a melecule of Helium. Given

F'=33K P =225 aomsand R=831J/mole/ K.
(e} The coefficient of viscosity of oxygen at 15°C is 1% g poise. Calculate the diameter of a
mokecule  of this gas. (Given R=84 J/mole/"K and mole atoms of oxvgen is
i2amau) (X 5=50 MARKS )
(&) What is adiabatic demagnetization ¢yele? How do vou achieve very low temperatures by this
method? Derive an expression Tor fall of tempersture and show thal more cooling is produced
wien temperature is how .
{t) Show that entropy is a path independent function. Find out the expressions for change in
entropy o | gm moele of an ideal gas memms of (i) P&V () P&ET Qi F&EV,
{c) The mean free path of the molecules of a gas is 2x 107" m. Calculate the probability that a
molecule will travel 6310 mowithout making a collision, if temperature is doubled .

AL (20 15+15=50 marks)




03,

04

{a) Show that Joule-Kelvin coetficient shows departure from Joules™ and Boyle's laws. Hence
analyse the result of porous plug experiment.
{b) For & Van der Waal™s gas. derive the equation of the adiabatic curve in terms of the variable
Fand V.
() what is a Diesal cvele? Derive an expression for efficiency of a Diesal engine and show that
it i5 less than a reversible Carmot engine .
(d} Under what conditions guantum statistical distributions converge 1o Maxwell-Bolzimann s
statisticsT Fix up the value of constant * u 7 in Bose-Einstein distribution.

(| 3+104 15+ )= 50 marks)

(o) Derve an expression for Fermi-Dirac distribution function st any st any temperature.

(b} Show that pressure exerted by an assembly of Fermions is proportional to n', where s

number density.

Ao |

(¢} Enerpy distribution for » particle in the i state is given by n, =p ¢ . where e and

are constant, ¢ 1s the single particle states in the i level. Using equipartition theorem, show

that correct thermodyvnamic interpretation is F= % . (154 E5+20=50 marks)

alr
)5.a) Prove that E—gmjﬂ =1 - ;:; Where y= -E—E all terms have their usual meaning
)5 '

{h) The latent heat of vaporisation of ammonia, expressed injg” at t"C is represented by the
equation L=138.5 (I 35-1)" 2. 48(13540)
Calculate the specific heat capacity of ammonia vapour at constant saturation at 35" C. The

specific of the sarated liquid is 4,82 jg ' K/

(c) Six distinguishable particles are distributed over three non-degenerate levels of energies 0, £
and ¢,

(1) Calculate the towal number of microstates of the system,

(i1) Determine the thermodynamic probabilities (TP for all possible distributions and obiain the
total energy of the distnbution for which the probability is maximum .

(i} Lising the resulis of the TP calculations and knowledge of permutation, verify (i)

{ 15 +15+20= 50 marks )
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