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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

1. Answer any six questlons - | 1x6=6
| (a) Define the ‘mean free. path of a gas molecule.
(b) What is meant by most probable velocity? '.

(c) State the Zeroth Law of Thermodynamics.

(d) Write the mathe_matical expression of Carnot
efficiency. |

(¢) What is meant by a reversible process?

(f) What is the critical temperature of a real gas?

P.T.O.
GN-6/55 - 600



2)
(g) State Stefan-Boltzmann law.
(h) What is meant by entropy?
2. Answer any three questions : -3><3=9

(@) Using 1st law of thermodynamics, derive the
relation C —C, =R, where the symbols have
their usual meaning.

(b) Using Stefan s law, derive Newton s law of
cooling.

(c) Show that for a perfect gas during an adiabatic
process, PV = constant, Symbols are usual.

(d) Show that 7dS =C dI' +T P dv.
v or ),

(e) A certain black body with a surface area of
2.5 x 10-5cm? has a constant temperature of

1050°K. Calculate the total power radiated by
the black body. Stefan’s constant

6 =5.67x10"*Wm>K™".
3. Answer any three questions : o - 5x3=15

(a) With reference to the PV diagram, describe the
operation of a Carnot engine with an ideal gas
as a working substance, and find the efficiency.

(b) Define inversion température. Find the
expression of the Joule-Thomson coefficient for
an Ideal gas. 1+4



( 3)

(c) A Carnot engine whose low-temperature
reservoir is kept at 27°C has an efficiency of
40%. It is desired to increase the efficiency to
65%. By how many degrees Celsius should the
temperature of the hot reservoir be increased?

Write down Maxwell’s law of distribution of
molecular velocities. Indicate graphically how
the distribution changes with the rise of
temperature. A 3+2

(d) Show that Wien’s formula and Rayleigh-Jeans

formula are particular cases of Planck’s formula.
2Yo+2Y2

~(e) One mole of an ideal gas is taken through a
cyclic process consisting of two isothermal and
two adiabatic processes. If the temperatures of

" the hot and cold reservoirs are 500 K and 300 K
respectively, calculate the efﬁcicncy of the
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