3. 
a) An ideal gas is an imaginary substance that obeys the relation Pv =RT. Boyle’s law states that pressure P and volume V of a given mass of confined gas are inversely proportional. It has been experimentally observed that the ideal-gas relation given closely approximates the P-v-T behavior of real gases at low densities. At low pressures and high temperatures, the density of a gas decreases, and the gas behaves as an ideal gas under these condition
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b)  process 1-2: This process is Isobaric. Pressure is constant and therefore Work is done in expanding the gas.
Process 2-3: This process Isochoric. Volume of Nitrogen is constant and therefore there is no change in volume and hence no work is done in the system.
Process 3-1: This is an Isothemal process. Temperature of Nitrogen gas is constant in this process where pressure varies inversely with the volume.
c)
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