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Note: Answer ALL questions in Part-A and any FIW from part_B

Part-A(10x2=20Marks
1. Write the key difference between control mass and control volume.

2. Define with a neat sketch the ZerothJaw of thermodynamics.

3. Explain the difference between an exact differential and an inexact differential of
thermodynamic quantity?

4. Show the isobaric and isochoric processes on a P-v diagram with respect to satuation lines.

5. Define with a neat sketch the coefficient of psrformance (cop) of a camot heat pump.

6. Explain with a neat sketch the Clausius statement.

7. Define the critical point and the triple point ofa pure substance.

8. Determine whether \i/ater at 200"c and 0.1 m3/kg is a compressed liquid a superheated
vapor, or a mixture of satwated liquid and vapor.

9. What is the key difference between gas power cycle and vapor power cycle?

10. State Dalton's law for a binary mixture solution.

Part-B(5x8=l0Marhs)
1 I . a) A barometer to measure absolute pressure shows a mercury column height of 725 mm. t3]

The temperature is such that the density of the mercwy is 13,550kg/m3. Find the ambient
plessure.

b) Explain the working principle of a constant volume gas thermometer with a neat sketch. t5]

12' a) Define boundary work ofa system (control mass) and derive the expression for polytropic t3l
process.

b) 2 kg ofgas occupying 0.zmr had an initial temperature of l5oc. It was then heated at t5I
constant volume until its temperature becomes l35oc. How much heat was transferred
to the gas? What was its final pressure? Assume Cp = 1.01 kJ&g K, R = 0.29 kJ/kg K.

13. a) Find the power output and the low temperahre heat rejection rate for a camot heat t3l
engine that receives 6 kW at 250oC and rejects heat at 30oC.

b) A piston-cylinder device with 2 kg water at 1000 kpa, 250"c is cooled with a constant
loading on the piston. This isobaric process ends when the water has reached a state of
saturated liquid. Find the work and heat transfer and sketch the process on a T-s
diagram.

tsl

a) show all three phases on a p-T diagram and indicate the critical point and the triple point.
b) water at 120"c with a quality of 2s%o has its temperature raised 20oc in a constant

volume process. what is the new quality and preJsure? Show the process on a T-v
diagram.
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15. a) Show the ideal Rankine cycle on a T-s diagram with respect to saturation lines.

b)Developanexpressionfordeterminingtheairstandardefficiencyofarrottocycle.

16.a)Explainwithathermodynamicexamplethemeaningofdimensionalhomogeneity.

b) A 2 m3 insulated vessel contains saturated vapor steam at 4 MPa. A valve on the top of
-' 

tt 
" 

tur* i. op"ned, and steam is allowed to escape. During the process any liquid formed

collects at the bouom of the vessel, so only saturated vapor exits. calculate the quality

of steam and total mass that has escaped when the pressure inside reaches 1 MPa.

17. Answer any n o of the following:

a) Water at 1000 kPa and 250"C is brought to satuated vapor in a piston-cylinder assembly t4I

with an isothermal process. Find the specific work and heat transfer'

b) Determine the specific enthalpy and specific internal energy of steam- at a pressure of t4l
12 bar i) when the steam is iraving a-dryness fraction of 0.8, ii) when the steam is

super-heated to a degree of super heat of 20oc.

c) Write ttre four assumptions invoked in air standard gas power cycles' [a]
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