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1. Each of the following question has 1 marks for the correet tick mark and the rest for justification.

(a): The differential dz = (2zy® + 2)dz + (3222 + e¥ )dy, is not an cxact differential. [4]
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(b): In an adiabatic process, the work done from taking a system from a volume V; to Va is more for n moles a diatomic
gas than for n moles of monoatomic gas. [4]
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at a temperature Tp is mixed with an equal volume of an ideal diatomic gas at a

(c): An ideal monoatomic gas,
temperature 27p. The final temperature of the mixture is 137o/8. [4]
Justification
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(d): Given the fundamental equation for a thermodynamic system as S = A(nVU)Y3, the equation of state is P

(A/3)\/AJ3/NT]V. 4]
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2. Consider a system of ideal monoatomic gas that is taken through the cycle shown in the figure. The numerals and the
corresponding arrows represents the direction of the thermodynamic processes. The corresponding values of pressure and
volume are also indicated in the diagram. All processes are considered to be reversible. Let AQij, AU;j, AW;; represent

the change in heat (taken/or given up), the change in internal ‘energy and the work done between the consecutive points
v and j in the diagram. ; [Marks=6+6]
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(a): Calculate the quantities AQq;, AU;;, AW;; between the consccutive points i and j as shown in the diagram.From
this calculate the total heat change in the cyclic process.
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(b): Now calculate the change in the entropy explicitly from the definition dS = dQ/T. TIs there a contradiction with
the result for the heat change for the whole cycle that you obtained carlier?
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3. Consider a thermodynamic system described by the macroscopic variable S, U, V, N, where the symbols have their
usual meaning. The equation of states are U = 3NkgT’ and PV = NkgT' : [Marks=4+4+4]

(a): Determine the dependence of the chemical potential p as a function U, V, N.
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(b): Now suppose I want the chemical potential u to be zero, for all values of U, V. Determine N as function of U and
V so that = 0. Hence determine U and S as a function of 7" and V.
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(c): What would be the change in entropy of such a system (that is with g = 0) if the system is isothermally expanded.
Verify that your answer is correct from the expression of S you obtained before.
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Rough Work



