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210 20 1. Answer any ten questions from the following:

(a) State zeroth law of Thermodynamics. 

(b) Define work done by a thermodynamic system. 

(c) What is meant by reversible process in thermodynamics? 

(d) State Carnot's theorem. 

(e) Distinguish between the concepts of microstate and macrostate. 

(f)What is meant by Heimholtz free energy? 

(g) What is Joule-Thomson effect? 

(h) Write down Maxwell's law of speed distribution of gas molecules. 

G) Explain the physical significance of entropy 

g) State Wien's displacement| 

(k) The average kinetic energy of a molecule of H2 at 0°C is 5.6x 10 Joule. Calculate 

the Avogadro number. Given R 8.31 /K-mol. 

R 8.31 J/K-mol. 
d) Which are the essential differences between the BE statisties and FD statistics? 

(m) What is meant by degrees of freedom ofa molecule in kinetic theory of gases? 
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(n) What is meant by diffusion of a gas? 

2. (a) State the first law of Themodynamics. Show that for reversible adiabatic process in 

ideal gas PV"= constant, where the symbols are bearing usual meaning. 
2+3 

(b) Show that Cp-C = R, for a mole of ideal gas, using the fact that internal energy 

of ideal gas may be expressed as a function of temperature only (symbols bearing 

usual meaning). 

GFTS Cp-Cy = R (Be ER A 7a)I 
(c) What is an ideal black body? 

44+1 3. (a) Find the efficiency of an ideal gas Carnot engine working between two temperature 
baths at 7, Kk and T, K(7>T,) respectively. Plot schematically this cyclic process 
on T-S diagram. 

2 (6) Can we get an efficiency of 52% from a Carnot engine working between 
temperatures 600 K and 300 K? Explain. 
300 K 600 K T Fr 4 Ti RST7A wFel 52% ROG AA ? TI1 PIST 

() State the law of equipartition of energy and use it to find Cp/C, for a diatomic ideal 1+2 

gas. 

Cp/C, Aa 

1+3 4. (a) What is r.m.s speed of gas molecules? Find its relation with temperature of the gas. 

2+1 b) What is Fermi gas? Why do you consider electron gas as a Fermi gas? 

1+2 (c) What is meant by enthalpy? How can one predict a chemical reaction to be 
exothermic or endothermic from the calculations of enthalpy? 

1+3 5. (a) Write down Bose-Einstein distribution law. How can one obtain Planck's 

distribution law from it? 

2+4 (b) What is meant by mean free path of gas molecules? Find its relation with the 

coefficient of viscosity of a gas. 
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