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SECTION-A

Short Questions :(2 Marks)

1). Why is the second law called a directional law of nature?

2). Define principle of Entropy.

3). Give the expression of  Tds equation.

4). State the third law of thermodynamics.

5). Difference between availability and irreversibility.

SECTION-B

Questions  upto 200 words :(10 Marks)

6). Define Clausius inequality and prove it.
7). Develop the following expression for the heat transfer from a mass of gas undergoing reversible expansion process obeying Polytropic law, PVn=Constant-
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×Poiytropic work done

8). A piston –cylinder arrangement contains 0.03 m3 of nitrogen at 1 bar and 290 K. The piston moves inwards and the gas is compressed isothermally and reversibly until the pressure becomes 4 bar. Determine change in entropy and work done. Assume nitrogen to be a perfect gas.
9). What do you understand by exergy and anergy? Comment on the statement “ Energy is always conserved but its quality is always degraded.”

10). A temperature of 280 K is attained in a furnace when hot products of combustion are produced by burning fuel in air at atmospheric pressure. Determine the availability of heat in the combustion products. It may be presumed that combustion products behave as a perfect gas and the heat withdrawal occurs at constant pressure. Take CP= 1.00 KJ/Kg K for the gas and ambient temperature is 300K

11). What are difficulties experienced in carrying out Carnot cycle for a vapour? Sketch the Rankine cycle on p-v and T-s Plots.

12). Show that the change of entropy in a thermodynamic process is given by-

S2-S1 =CV ln P2/P1+ CP ln v2/v1

SECTION-C

Very Long Questions :(15 Marks)

13). Define irreversibility and the concept of third law of thermodynamics. A temperature of 280 K is attained in a furnace when hot products of combustion are produced by burning fuel in air at atmospheric pressure. Determine the availability of heat in the combustion products. It may be presumed that combustion products behave as a perfect gas and the heat withdrawal occurs at constant pressure. Take CP= 1.00 KJ/Kg K for the gas and ambient temperature is 300K.

14). (i)Define entropy and show that for an irreversible process-
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        (ii) A lump of 800 kg of steel at 1250 K is to be cooled to 500 K. If it is desired to use 
the steel as source of energy ,calculate the available and unavailable energies. Take 
specific heat of steel as 0.5 KJ/Kg K and ambient temperature 300 K.

15). Air enters an adiabatic compressor at atmospheric conditions of 1 bar, 15°C and leaves at   5.5 bar. The mass flow rate is 0.01 kg/s and the efficiency of the compressor is 75%. After leaving the compressor, the air is cooled to 40°C in an after-cooler. Calculate


(a) The power required to drive the compressor


(b) The rate of irreversibility for the overall process (compressor and cooler).
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