
Problem Set 7, PS7 due Friday June 4

3-99 A rigid tank and a piston cylinder device  both contain1.2 kmole of an ideal gas at 
the same temperature and pressure.  The temperature of both container is raised by 
15 C by adding heat.  If the gas in the piston-cylinder is held at a constant pressure 
how much extra heat must be added to the piston-cylinder compared to the heat 
added to the tank?  

4-35  25 ft3 of nitrogen at 50 psia and 700 F is contained in a piston-cylinder device,  The 
nitrogen in the piston-cylinder is cooled to 140 F while the pressure in the piston-cylinder 
remains constant.  Determine the amount of heat transfer.  Assume a specific heat at the 
average nitrogen temperature. 
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4-43  The piston of a piston-cylinder device rests on stops and has a mass such that a 
pressure of 400 kPa is required to lift the piston off the stops.  The piston-cylinder 
initially contains 3 kg of air at 200 kPa and 27 C.  The volume is doubled by adding heat. 
Determine a) the work done by the air, and b) the heat transferred.  Sketch the process on 
a pressure-volume property diagram.   
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400 kPa
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3 kg air
200 kPa
27 C


