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INSTRUCTIONS: Answer question ONE compulsory and any TWO questions. 

QUESTION ONE (30 MARKS) 

a) Define the following terms: 

i. Thermodynamics 

ii. System  

iii. Surroundings         (6 Marks) 

b) State the FIRST law of Thermodynamics.       (2 Marks) 

c) State the ideal gas equation         (2 Marks) 

d) Describe the following sources of energy:      (6 Marks) 

i. solar energy  

ii. mechanical energy  

iii. electrical energy  

e) The relative molecular weight of a certain perfect gas is 52. In an experiment the value of γ for 

the gas was found to be 1.25. determine;       (8 Marks) 

i. The specific gas constant R, 

ii. The specific heat capacities at constant pressure and at constant volume 

f) Using heat sketches illustrate a reversible constant pressure process on a pv diagram 

When the working fluid is 

i. A Perfect gas 

ii. Steam           (6 marks) 

 
g)  
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QUESTION TWO (15 MARKS) 

a) A unit mass of a fluid at a pressure of 3 bar and with a specific volume of 0.15m3/kg contained in 

a cylinder behind a piston expands reversibly to a pressure of 0.6 bar according to a law pv2=c, 

where c is a constant. 

i. Sketch the process on a p-v diagram      (4 Marks) 

ii. Calculate the work due during the process      (6 Marks)

  

b) In a turbine unit gas flows through it at 17m/s and the power developed by the turbine is 

15,00KW. The specific enthalpies of the gases at entry and outlet are 1200KJkg and 360KJkg 

respectively while the velocities at inlet and outlet are 60m/s and 160m/s. calculate the heat 

rejected by the turbine.         (5 Marks)

            

QUESTION THREE (15 MARKS) 

a) A vessel of volume 0.21m3 contains nitrogen at 1.03 bar and 150C. If 0.2kg of nitrogen is now 

pumped into the vessel, calculate the new pressure when the vessel has returned to its initial 

temperature. The molar mass of nitrogen is 28kg.kmol and may be assumed to be of perfect gas.

            (6 Marks) 

b) Calculate the specific enthalpy of steam at 15 bar, dryness fraction 0.85  (2 Marks) 

c) Determine the internal energy of a sample of steam at 64 bar 4780C.   (7 Marks) 

QUESTION FOUR (15 MARKS) 

a) Using neat sketches illustrate the following processes on a p-v diagram:  (3 Marks) 

i. Constant temperature process for steam 

ii. Constant volume process for a perfect gas 

iii. Constant pressure process for steam 

b) A mass of 0.05 kg of fluid is heated at constant pressure until the volume is 0.0658m3, 

i. Sketch the process on a p-v diagram when the working fluid is steam  (2 Marks) 

ii. Calculate the heat supplied and the work done in (i) above     (4 Marks) 

iii. Sketch the process on a p-v diagram when the working fluid is a perfect gas  (2 Marks) 

iv. Calculate the heat supplied and the work done when the working fluid is a perfect gas for the 

process in (iii) above         (4 Marks) 
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QUESTION FIVE (15 MARKS) 

a) State the 2nd law of thermodynamics        (2 Marks) 

b) Calculate the dryness fraction of steam at 7 bar whose entropy is 6.5KJ/kgk  (3 Marks) 

c) Dry saturated steam at 100 bar expands at constant temperature to a pressure of 10 bar. 

i. Sketch the process on a T-s diagram.      (2 Marks) 

ii. Calculate the heat supplied and the work done per kilogram of steam during the process  

           (8 Marks) 

 

 


