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Question 1 

(a) Define the following terms: 

(i) Property (ii) Nozzle 

(iv) First law of thermodynamics 

(b) Show that 

(iii) Turbine 

(v) State 

Q12- W12 = U2- U1 (i) for Non Flow Energy Equation; 
(ii) for Steady State Flow Equation; ht+ gz1 + Yz C12+ q12= h2 + gz2 + Yz C22+ w12 

Question 2 

(a) Show that for wet vapour, the specific volume as a property is given by 

v =xvg 

Where, x = dryness fraction 

vg = specific volume of saturated vapour 

(b) A certain fluid at 10 bar is contained in a cylinder behind a piston, the initial volume being 

0.05 m
3

• Calculate the work done by the fluid when it expands reversibly, 

(i) At constant pressure to a final volume of 0.2 m3 

(ii) According to a linear law to a final volume of 0.2 m3 and a final pressure of2 bar 

(iii) According to a law pv = c to a final volume of 0.1 m3 

(iv) According to a law pv 3 = c 
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Question 3 

(a) Explain briefly the following terms when measuring temperature: 

(i) Thermodynamic Equilibrium (ii) Thermometric substances 
(iv) bi-metallic thermometer. 

(iii) Zeroth law. 

(b) Given that the resistance of a resistance thermometer measured at 0°C and I 00°C are l .OOn 
and 1.39n, respectively. Assuming there is a linear relationship between resistance and 
temperature, determine the corresponding temperature when a resistance of 3 .2n is 
measured. 

Question 4 

(a) In a steady flow process, show from first principle that 

rh = CiAi = CzAz = constant 
V1 V2 

(b) A fluid flow steadily through a turbine at the rate of2.5kg/s, it enters with a velocity of 30 
mis and a specific enthalpy of 2930 KJ/kg. At exit, the velocity is 120 m/s and the 
specific enthalpy is 2675 KJ/kg, the rate of heat loss from the fluid to the surrounding is 
45.0 KJ/s as it passes through the turbine. Neglecting any change in potential energy, 
detennine the power developed by the turbine. 

Question S 

(a) Briefly define the following terms: 

(i) Dryness fraction (ii) Pure substances (iii) wet - vapour phase 

(iv) Saturation Temperature (v) Degree of superheat 
(b) Steam at 700 kPa and 50% quality is contained in a piston-cylinder arrangement which 

has an initial volume of 0.0241 m3
• As a result of heating at constant pressure, the volume 

increases to 0.0540 m3
• Determine: 

(i) The mass of steam present 

(ii) The change in internal energy 

(iii) The heat added during the process. 

Question 6 

(a) With the aid of weJl labeJled diagrams, give the statement of the second law of 
thermodynamics as formulated by: 

(i) Clausius (ii) Kelvin - Planck 

(b) Show that for an isobaric process; q 12 = h2 -ht. 
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