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intercooler will fill the cylinder at 1.45 x 105 Pa? Compared to 

the power output of an engine that takes in air at 1.01 x 105 Pa at 

15.0°C, what percentage increase in power is obtained by using 


'-t.he turbocharger and intercooler? c) If the intercooler is not used, 

what mass of air exiting from the turbocharger will fill the cylin

der at 1.45 x 105 Pa? Compared to the power output of an engine 

that takes in air at 1.01 x 105 Pa at 15.0°C, what percentage 

increase in power is obtained by using the turbocharger alone? 


17-45 A monatomic ideal gas expands slowly to twice its orig

inal volume, doing 300 J of work in the process. Find the heat 

added to the gas and the change in internal energy of the gas if 

t~~ess is a) isothermal~ b) adiabatic; c) isobaric. 


~A cylinder with a piston contains 0.250 mol of oxygen 

at 2.40 x 105 Pa and 355 K. The oxygen may be treated as an 

ideal gas. The gas first expands isobarically to twice its 

original volume. It is then compressed isothermally back to its 


'_ original volume, and finally it is cooled isochorically to its origi
nal pressure. a) Show the series of processes on a p V-diagram. 
b) Compute the temperature during the isothermal compression. 
c) Compute the maximum pressure. d) Compute the total work 
done by the piston on the gas during the series of processes. 

17-47 Use the conditions and processes of Problem 17-46 to 

compute a) the work done by the gas, the heat added to it, and 

its internal-energy change during the initial expansion; b) the 

work done, the heat added, and the internal-energy change dur

ing the final cooling; c) the internal-energy change during the 

isothermal compression. 


17-48 A cylinder with a piston contains 0.150 mol of nitrogen 

at 1.80 x 105 Pa and 300 K. The nitrogen may be treated as an 

ideal gas. The gas is first compressed isobarically to one-half 


'- 

its original volume. It then expands adiabatically back to its 

-
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