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Identify the differences among Maxwell-Boltzmann, Fermi-Dirac and Bose Ei.r'is't.e'in
statistics. L

Five indistinguishable particles are to be distributed among the four GQuall}':.:S':ﬁéit:Ed |
energy levels with no restriction on the number of particles in each energy state. If the
total energy is to be 12e. - ‘ | e

(a) Specify the occupation number of each level for each macroscopic state, and :

(b) Find the number of microscopic states for each macroscopic state.(assuméf'mat
the degeneracy g=3 each) ' R

What do you mean by the Polytropic process?

Show that the relationship between pressure P and volume V of a perfect gas whic_h"is:.
undergoing a polytropic process is given by PV " = constant. Where n is the degree of
C,-C R

[’ .
Cy have their usual meanings. Deduce an adiabatic process and an isothermal process
from the polytropic process.

polytropic and it is given by » =

. C is the specific heat of the gas and, Cp ancl

Explain what is meant by entropy of a thermodynamic system.

Show that the change in entropy of an ideal gas subjected to a reversible process

~A—» Bis given by _ :

P, | - B . 4r- s
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Where the symbols have their usual meaning,

A mass m of water at T} is isobarically and adiaba_t_i'gally mixed with an equal mass of
water at T, (T,>Th).. i . |

. ; T, +T, .
Show that the entropy change of the universe is 2mCp In =} and prove that this

2 f'I'lT2

is positive.
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establish the relatidn C,-C,= T(aVJ [BPJ

What is meant by carnot cycle and carnot engme

' State the coefficient of performance of a carnot cycle refngeratgr wgrkmg between

temperatures Ty and T}, (Ty >T)).

A room air condltzoner uperdtes as a carnot cycle refrlgerator between an outside
temperature T, and a room at a lower temperature T). The room gains heat from the
outside at a rate A(T,- T) and this heat is removed by the air conditioner. The power
supplied to the air conditioner is P.

(i) Show that the steady state temperature of the room is given by
i
X 1
T = [Th +——I—)—i[1+ 4T"A]2
1T 2A) 2A P

(ii) If outside temperature is 30°C and the room is maintained at 20°C by an air
conditioner with power 2 KW. Find the coefficient A in the room in units
WKL

What are the therrriodynamic potentials? Justify your answer, |
Establish Maxwell’s thermodynamics relations.

Considering the entropy S, as a function of the temperature T and the pressure P,

aT J \ oV J,
Determine Cy for iron at 30°C from the following data for iron.
Coefficient of linear expansion =1.0x107 °C!
Density=7.8 x 10° kgm
Bulk modulus = 10'"Nm™
Cp=0.5x10Tkg'K!

Explain what is meant by “black body radiation”.

Assuming that the radiation energy densxty U and the absolute temperature T of the
black body radlatlon is given by U=aT * (where a is a constant). __ '
Show that R=c T *. Where R is the total radiation emitted from a unit area of a black
body and ¢ is.a.comstant.

A blackened metal sphere circles round the sun at a distance D=3.5 x107 km. Find its
equilibrium temperature, assumlng that the black body temperature of the sun is
6000 K. The radlus of the sun is 7 x 10° km.
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