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Instructions to candidates: 

1. Answer question One and Any Other Two questions. 

2. Mobile phones are not allowed in the examination room. 

3. You are not allowed to write on this examination question paper. 

 

 

 

 

 



    SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION 

QUESTION ONE (30 MARKS)  

a) Define the following terms as applied. 

i. Thermodynamic system     (2marks) 

ii. Isolated system     (2marks) 

iii. Thermodynamic property     (2marks) 

b)  

i. State the first law of thermodynamics     (2marks) 

ii. In a pressure –volume (p-v) diagram illustrate four applications of first law of 

thermodynamics to a closed systems     (8marks) 

c)  

i)  Explain the “free expansion” phenomena    (4marks) 

ii) In an air motor cylinder, the compressed air has an internal energy of 450 kJ/Kg, at 

the beginning of expansion and an internal energy of 220 kJ/Kg after expansion. If 

the work done by the air during the expansion is 120kJ/Kg.Calculate the heat flow 

into the cylinder     (6marks) 

 

SECTION B – ANSWER ANY TWO QUESTIONS IN THIS SECTION 

QUESTION TWO (20 MARKS)  

a) Define an adiabatic process     (2marks) 

b) For any adiabatic process W=U1-U2: What do the letters W,U1 and U2 mean? ( 6marks) 

c) In an internal combustion engine during the compression stroke the heat rejected to the 

cooling water is 50kJ/kg and the work input is 100kJ/kg. 

Determine the change in internal energy of the working fluid    (2marks) 

QUESTION THREE (20 MARKS)  

a) State Joule’s law of internal energy      (2marks) 

b)    
i. State the characteristic equation of state of a perfect gas   (2marks) 

ii. Define/give the meaning of the terms in the equation stated in (i) above  (4marks) 

c) A 0.4kg of nitrogen gas at 100kPa and 40
0
C  is contained in a cylinder .The piston is 

moved compressing nitrogen until the pressure becomes 1000kPa and temperatures 

becomes 170
0
C.The work done during the process is 40kJ. 

Determine the heat transferred from the Nitrogen to the surrounding. 

Take CV for Nitrogen = 0.74kJ/kg K.     (12marks) 

QUESTION FOUR (20 MARKS)  
a) Define the following terms as applied to thermodynamics. 

i. Thermodynamic process       (2marks) 

ii. Entropy         (2marks) 

iii. Reversible process        (2marks) 

iv. An ideal gas        (2marks) 

b) Explain the term “steady flow”        (2marks) 

c) State four assumptions considered when analysing a steady flow energy system (4marks) 

d) Using a schematic diagram, explain the application of steady flow energy equation in a water 

turbine.         (6marks) 


