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1. The maximum pressure of a vehicle radiator can withstand is 1.8 atm., what is the highest working 

temperature of the pure boiling water operating in the radiator? (25%) 

2. A gas expands from 0.15m
3
 to 0.65m

3
. in a quasi-equilibrium process, the pressure varies with the 

volume following a given relation P=aV
2 
+ b, where a=－20 kPa/m

6
 and b=75 kPa. (a) Determine 

the work associated with the process;(b) Draw the process in a P－V diagram and indicate the area 

corresponding to the amount of work. (c) What does the sign of the work in your answer signify? 

(25%) 

3. A car engine delivers 25 hp to the crankshaft with a thermal efficiency of 30%. The fuel has a 

heating value of 40MJ/kg. Find the rate of fuel consumption and the combined rejected through the 

radiator and exhaust (1hp=0.7457 kW). (25%) 

4. The air-standard Otto cycle has a compression ratio of 8.5. At the beginning of compression, 

p1=100kPa and T1=300K. The heat addition per unit mass of air is 1400 kJ/kg. Determine (a) the 

net work, in kJ per kg of air (b) the thermal efficiency of the cycle (25%) 
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