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1. Consider a cylinder with a moveable piston which contains a fixed amount of an ideal gas of monatomic molecules. Initially, the ideal gas is at a temperature of 100 K, occupies a volume of 1.0 m3, and has a pressure of 1 atmosphere. 





a)  On the following axes sketch P vs. V when: (i) the gas is adiabatically compressed to 3.0 atmospheres; and (ii) when the gas is isothermally compressed to 3.0 atmospheres.  There should be two curves on the plot; be sure to label which is which.  Each curve should be marked with an arrow to indicate which way the thermodynamic variables are changing as the gas is compressed.  Also be sure to carefully show the qualitative features of each curve on the plots. 
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b)  What is the final temperature of the gas after the adiabatic compression and after the isothermal compression?








�
2. Suppose that you use 1.0 kJ of electrical energy to run a heat pump which extracts heat from a cold reservoir (at 0(C) and deposits it in a warmer reservoir which, in this case, is the inside of a house at 23 (C.  How much heat energy will be pumped into the house assuming that the heat pump is able to achieve the maximum efficiency theoretically possible.








Turn the paper over. There is more on the back.











