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1. 0.05m of a gas at 6.9 bar expands reversibly in a cylinder behind a piston

according to the law pv'’=constant, until the volume is 0.08 m’. Calculate
the work done by the gas and sketch the process on a p-v diagram. (20%)

. In an air compressor, the pressure at inlet and outlet are 1 bar and S bar
respectively. The temperature of the air at inlet is 15°C and the volume at
the beginning of compression is 3 times that at the end of compression.

Calculate the temperature of the air at outlet and the increase of internal
energy per kg of air. The G of air is 0.718 kJ/kg-X. _ (15%)

. Inanair standard Otto cycle, the maximum and minimum temperatures are 1400°C
and 15°C. The heat supplied per kg of air is 800 kJ. Calculate the

compression ratio and cycle efficiency. Calculate also the ratio of max imum
to minimum pressures in the cycle. The C of air is 0.718 k] /kg-K. The
specific heat ratio of air is k = G/C = 1.4. (35%)

. The air in a cylinder fitted with a piston is saturated with water vapor.
The volume is 0.3m’, the pressure is 3.5 bar, and the temperature is 60.1°C.
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The mixture is compressed to a 5.5 bar, the temperature remaining constant.
Calculate: (i) the masses of air and vapor present initially; (11) the mass
of vapor condensed on compression. The gas constant of air is R=287 J/kg-X.
The specific volume of steam at 60.1°C is 7.648 m’/kg. (30%)
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