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NOTE: Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks. Phone and other electronic gadgets are not allowed.

Q.1
Attempt the following MCQs:








7*2=14
i. Entropy change for an irreversible process taking system and surrounding together is 

A: 0
B:>0 
C:<0
D: none of these

ii. Internal energy change of a system over one complete cycle in a cyclic processes________________

A: Zero, 
B: +ve, 
C: -ve,
D: dependent on the path

iii. Heating of water under atmospheric pressure is a __________ process. 

A: Isothermal, 
B:adiabatic 
C: isobaric 
D: Isochoric.

iv. High __________ is an undesirable property for a good refrigerant. 

A: specific heat, B: latent heat of vaporization, C: viscosity, D: specific vapor volume.

v. When pressure is applied on the system, ice(------(water, then 

A: equilibrium cannot be established B: more ice will be formed, C: more water will be formed, 
D: evaporation of water will take place

vi. Free energy change at equilibrium is _____________.

A: Zero, 
B: Positive 
C: Negative 
D: Intermediate

vii. Heat Pump __________ _    A: accomplishes only space heating in winter.B: accomplishes only space cooling in summer C: accomplishes both (a) and (b).  D: works on Carnot cycle.
Q.2:
A: Explain Duhem’s theorem for reaction system. Also sketch the graphs to show the variation. 10+4


B: Define Gibbs free energy and Write mathematical relation for Gibbs energy change.











Q. 3:
A: Define internal combustion engine and jet engine with label diagram.



7+7


B:An automobile has a mass of 1200 kg. What is its kinetic energy, in kJ, relative to the road when traveling at a velocity of 50 km/h? If the vehicle accelerates to 100 km/h, what is the change in kinetic energy, in kJ?








Q.4:
A: Define Heat Pump Cycles and its coefficient of performance.




4+10

B:A piston–cylinder assembly contains 0.9 kg of air at a temperature of 300 K and a pressure of 1 bar. The air is compressed to a state where the temperature is 470 K and the pressure is 6 bars. During the compression, there is 
a heat transfer from the air to the surroundings equal to 20 kJ. Using the ideal gas model for air, determine the 
work during the process, in kJ.


Q.5:
A: Define Refrigeration Cycle and its coefficient of performance.




4+10


B: Determine the minimum theoretical power, in W, required at steady state by a refrigeration system to maintain acryogenic sample at 126C in a laboratory at 21C, if energy leaks by heat transfer to the sample from its surroundings at a rate of 900 W.

Q.6:
A: Demonstrate Effect of temperature on the equilibrium constant.




4+10

B:A heat pump operating at steady state is driven by a 1-KW electric motor and provides heating for a building whose interior is to be kept at 20C. On a day when the outside temperature is 0C and energy is lost through the walls and roof at a rate of 60,000 kJ/h, would the heat pump suffice?





Q.7:
A: What is thermal equilibrium, Define closed system, isolated system and open system with cylindrical sket


B: A refrigeration cycle operates continuously and removes energy from the refrigerated space at a rate of 
3.5 kW. For a coefficient of performance of 2.6, determine the net power required.

4+10

Q.8:
Write short notes on any two of the following:






7+7=14

a) Define Quality and Fugacity with Mathematical equation for liquid–vapor mixture.
b) Define Clausius and Kelvin–Planck statements of Second Law of thermodynamics.

c) Explain Power Cycles with the help of figure.
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