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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version Authentic

Q.1 (a) Explain thermodynamic equilibrium.
(b)  Explain quasi static process with neat sketch.
(c) Prove that internal energy is a point function.

Q.2 (a) Explain the concept of control volume and derive the equation of

work for open system.

(b)  Explain the importance of entropy in thermodynamics and prove that
entropy is a property of a system.

OR

(b) State kelvin plank and clausis statements with diagram and deduce
equivalance between both statements on the basis of diagramatic
representation.

Q.3 (a) A heat engine receives 1500 KJ/Min heat and develops 7KW of
power, find out thermal efficiency and rate of heat rejection.
(b)  Derive expression of workdone during isothermal process.
(c) Derive characteristic equation for an ideal gas.
OR
Q.3 (a) A heat engine operates between a source temperature of 1073 K and
sinks temperature of 313 K. What is the least rate of heat rejection
per KW net power output of an engine.

(b) Derive expression of workdone during isentropic process.
(c) Derive Cp — Cv = R with usual notation.

Q.4 @ 05 Kg' air is compressed from 1 bar ab. Pressure and 288 K
tempreture to 6 bar ab pressure isothermally. Find work done and
heat transfer if R=0.287 KJ/Kg K.
(b)  Derive the equation of air standard efficiency for otto cycle.

(c) State limitations of air standard cycles.
OR
Q.4 (a) If the value of universal gas constant is 8.314 Kj/Kg mole K then
find the value of characteristic gas constant for N2 gas.
(b)  Derive the equation of air standard efficiency for Brayton cycle.
(c) Represent dual cycle on P-V and T-S diagram and indicate different

process on it.
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Derive the condition for maximum work done in otto cycle.
Explain steam formation at constant pressure with sketch.
Draw and explain mollier diagram.
OR
Derive equation of heat transfer in polytropic process.
Draw and explain tripple point diagram of H20.
Explain combined separating and throttling calorimeter with neat
sketch.
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