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SECTION-A

Short Questions :(2 Marks)

1).What is the difference between steady flow and non – flow process?

2). State the Kelvin – Plank statement of second law of thermodynamics

3). State Clausius statement of second law of thermodynamics.

4). State Carnot’s theorem.

5). What are the Corollaries of Carnot theorem.

SECTION-B

Questions  upto 200 words :(10 Marks)

6). Explain working of Carnot Engine and its limitations.

7). A reversible heat engine is supplied 900 KJ of heat from a heat source at 500 K. The engine develops 300 KJ of  net work  and rejects heat to two heat sinks at 400 K and 300 k. Determine the engine thermal efficiency and magnitude of heat interactions with each of the sink.

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

9). State Kelvin Planck’s statement of second law of thermodynamics. Prove that the violation of Clausius’s statement leads to the violation of Kelvin Planck’s statement.

10). Steam flows steadily into a condenser and at entry it has an enthalpy of 2050  KJ/Kg and its  velocity is 500 m/.The condensate ( condensed steam) has an enthalpy of 200 KJ/Kg and it leaves with 10 m/s velocity. The exit from the condenser is in line with the inlet. Determine the heat transfer to cooling water per unit mass of steam condensed
11). A reversible heat engine is supplied 900 KJ of  heat from a heat source at 500 K. The engine develops 300 KJ of net  work  and rejects heat to two heat sinks at 400 K and 300 K. Determine the engine thermal efficiency and magnitude of heat interactions with each of the sink.

12). Steam at 7 bar and 200oC enters at insulated convergent divergent nozzle with a velocity of 60m/s. It leaves the nozzle at a pressure of 1.4 bar and enthalpy 2600 kJ/kg. Determine the velocity of the steam at the exit.

SECTION-C

Very Long Questions :(15 Marks)

13). (a) A carnot cycle operates between source and sink temperature s of 2600C and -17.80C.  
If the system receives 100kJ from the source, and find


i) the efficiency of the system, 






ii)the net work transfer and 


iii)heat rejected to the sink.


(b) A domestic food freezer maintains a temperature of – 150 C. The ambient air       
       temperature is 300 C. If heat leaks into the freezer at the continuous rate of      
       1.75kJ/s what is the least power necessary to pump this heat out continuously.

14). Make an energy analysis for the following devices-

(a) Nozzle

(b) Turbine

(c) Compressor

15). A gas undergoes a thermodynamic cycle consisting of the following processes:

(i) Process 1–2: Constant pressure p = 1.4 bar, V1 = 0.028 m3, W12 = 10.5 kJ

(ii) Process 2–3: Compression with pV = constant, U3 = U2

(iii) Process 3–1: Constant volume, U1 – U3 = – 26.4 kJ.
There are no significant changes in KE and PE.

(a) Sketch the cycle on a p–V diagram

(b) Calculate the net work for the cycle in kJ

(c) Calculate the heat transfer for process 1–2
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